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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢usuke Ha ypOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS COCTABICHA Ha
OCHOBE TOJOXKEHHHA W TpeOOBaHWMH K pe3yiabTaraM OCBOCHHUS Ha YriyOJIEHHOM YypOBHE
OCHOBHOM 00pa3oBaTenbHON nporpaMmel, npejacraBieHHbIXx B @T'OC OO0, a takxke ¢ yuéTom
(dbenepanbHOi paboueit mporpamMmbl BocnuTanus u KoHuenuuwm mnpernogaBaHusi y4eOHOTO
npeamera «PU3nuKay.

Conep:xanue mporpammbl 1o (U3MKE HaMpaBJIEHO HA YIOBJIETBOPEHHE MOBBIIIEHHBIX
3aMpoCOB 0OYYAIOUIMXCS, CTPEMAIIUXCS K Oojee rIyOOKOMY OCBOCHHIO (PM3UUECKUX 3HAHUH, U
Ha (opMHUpOBaHHE €CTECTBEHHO-HAy4HOH TIpaMOTHOCTH oOywaromuxcs. B mporpamme 1o
(u3MKe YYHUTBHIBAIOTCS BO3SMOXKHOCTH Y4eOHOro mpenmera B peanusanuu tpedoBanuit ®I'OC
OOO k nnaHupyeMbIM JMYHOCTHBIM U METalpeAMETHBIM pe3yibTaTaM OOyueHHs, a Takxke
MEXIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O
o0rmrero oopazoBaHusl.

[Iporpamma o Qu3mKe ycTaHaBIMBAET paclpeesieHue y4eOHOro Marepuaia 1mo rojam
o0ydyeHus (1Mo Kiaccam), MpeiaraeT MPUMEPHYIO IOCIEIOBAaTENbHOCTh H3YYEHUS TeM,
OCHOBAaHHYIO Ha JIOTHMKE pa3BUTUS MPEIMETHOTO COJEpKaHHUA M Yy4€Te BO3PACTHBIX
ocoOeHHOCTeH 00yyaromuXCsl.

[Iporpamma mno ¢usmke pa3paboTaHa C LETbI0 OKa3aHUsS METOJUYECKOM IOMOIIH
YUUTEIIO B CO3JaHUU Pabodel IporpaMMel IO yUeOHOMY MpPEAMETY.

@dusmnka ABISETCA  CHCTEMOOOPA3yIOUIMM  JAJs  €CTECTBEHHOHAYUYHBIX  Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOLECCOB M SIBICHUA,
H3yJaeMbIX XMMHEH, Ononorueii, actrpoHoMueid u pusnyeckoit reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTHHY MHpa, IPeJoCTaBiseT Hanlosee siCHble 00pa3libl MPUMEHEHUS
Hay4YHOr 0 METO/Ia MO3HAHMsI, TO €CTh CII0cO0a MOJIy4EHUs I0CTOBEPHBIX 3HAaHUI O MUpe.

OpHa U3 TIaBHBIX 337124 (U3MYECKOro 00pa3oBaHMS B CTPYKType 00Iero oOpa3oBaHuUs
COCTOUT B (DOPMHUPOBAHMM ECTECTBEHHO-HAYYHOM TIPaAaMOTHOCTHM M HHTEpeca K HayKe Yy
00yJaronuxcsl.

W3yuenne ¢u3nku Ha yriiyOJEHHOM YpOBHE IIPEAINONaraeT yBEPEHHOE BiaJeHHE
CJIEAYIOIIMMHU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO0 IPaMOTHOCTb:!

HAY4YHO OOBSICHSTD SIBJICHHUS;

OLIEHMBATh U MOHMMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHUS;

MHTEPIIPETUPOBATh JaHHBIE M HCIOJIb30BaTh HAYYHbBIE JI0KA3aTENbCTBA IS MOTYUYECHHUS
BBIBOJIOB.

emn m3ydeHus (U3MKM Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUS OMPEICIICHBI B
Konuenuuu npenonaBanust yaeOHoro npeamera «®Pu3uka» B 00pa3oBaTelbHbIX OpraHU3aLUiX
Poccuiickoit @exnepanuu, peanus3yloluX OCHOBHBIE 00I1€00pa30BaTEIbHbIE MPOrPaMMBI,
yTBepkAEHHON pemenneM Komnernn MunucrtepcrBa npocsemienuss Poccuiickont denepannn
(mpotoxkoi ot 3 nexabps 2019 r. Ne [TK-48H).

Henu uzyyenns Gpu3uku Ha yriayOnEHHOM ypOBHE:

pa3BUTHE HHTEpEca U CTPEMJIEHHsA OOy4aroIMXCs K HAaydyHOMY H3YYEHUIO MPUPOJBL,
Pa3BUTHE UX UHTEJUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TPEACTaBIEHUI O HAydyHOM MeToJe IOo3HaHHA M  (HOpMHUpOBaHUE
MCCJIEZIOBATEIBCKOTr0 OTHOLIEHUS K OKPY>KAIOIIHUM SIBJICHUSM;

(opMHUpOBaHUE HAYYHOTO MMPOBO33PEHMsI KaK pe3ysibTaTa M3y4eHHsS OCHOB CTPOEHUS
Marepuu U QyHJTaMEHTaIbHBIX 3aKOHOB (DHU3HKH;



(opMHpOBaHUE YMEHHI NPUMEHATh (U3NYECKUE 3HAHUSI U HAay4YHbIE JOKAa3aTelbCTBA JJIs
00BSCHEHUS OKPY>KAIOLIUX SBJICHUN;

(opMHpOBaHUE TPEJCTABICHUNH O pOIU (U3UKU I Pa3BUTHs JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA;

pa3BUTHE TPEACTaBIEHUI O BO3MOXHBIX chepax Oynaymed mnpodeccuoHanbHON
NeATENbHOCTH, CBA3aHHOW C ()M3MKOH, TOATOTOBKA K JajbHEWIIeMy OOyYeHHIO B 3TOM
HalpaBJICHUHY;

(opMHpOBaHHWE TOTOBHOCTH K JaJbHEHIIEMY HW3y4eHHIO (M3UKH Ha YrIIyOJEHHOM
YPOBHE B paMKaX COOTBETCTBYIOUIMX MNpo¢uield oOydeHus Ha YpOBHE CpEIHEero oOIIero
o0Opa3oBaHMUs.

JlocTikeHne STUX MeJeid mporpammbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs 00ECTICYMBACTCS PEIICHUEM CIICIYIONTNX 3a/1a4:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHUU BEIECTBA, MEXAHWYECKHUX, TETIOBBIX,
3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHNe YMEHUN aHaTU3UpOBaTh U OOBICHATH (hU3MYECKHUE SBICHHUS HAa OCHOBE
U3Yy4CHHBIX (U3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/OB PELICHUSI PaCUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOIIUX CO3/IaHus
Y UCTOJIb30BaHMsl GU3NUYECKUX MOJIEIIeH, BKIIIoYasi TBOPUECKHUE U NMPAKTHUKO-OPUEHTUPOBAHHbIE
3a]1auy;

pa3BUTHE MCCIENOBATENIbCKUX YMEHMI: HaOMIOJaTh SIBICHUS U U3MEPATH (hu3NyecKue
BEJIMYMHBI, BBIIBUTATh THIIOTE3bI W IPEIIaraTth SKCIIEPUMEHTAIBHBIE CIIOCOOBI MX MPOBEPKH,
IUTAHUPOBaTh M IPOBOJUTH OIBITHI, JKCIEPUMEHTAIBHBIE HCCIEIOBaHUS, AaHAIU3HPOBATH
NIOJTy4EHHBIE IaHHBIE U JIENIaTh BHIBOJIBL;

OocBOeHHE TNpHUEMOB paboThl ¢ HMH(pOpMaiue (U3NYECKOro COJIEpKaHMs, BKIIOYas
UHPOPMAIIMI0 O COBPEMEHHBIX JOCTHKEHUSX (GU3UKU, MHTEpIpeTanus W KPUTHYECKOE
OlLICHMBaHHE UH(POPMAIUH;

3HaKOMCTBO €O cepaMu pohecCHOHATIbHON J1eATeIbHOCTH, CBA3aHHBIMU ¢ (DU3UKOM, U
COBPEMEHHBIMHU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JTOCTHKCHHUAX (PH3MUECKON HAYKH.

Ha wusyuyenune ¢usuku (yriyOn€HHbBIM YpOBEHb) Ha YpPOBHE OCHOBHOIO OOILIEro
obpazoBanwms otBoautcs 340 gacos: B 7 kinacce — 102 gaca (3 gaca B Hezenio), B 8 kiacce — 102
yaca (3 gyaca B Hezieno0), B 9 knacce — 136 yacoB (4 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. ®u3uka u e€ poJib B IO3HAHNU OKPYKAIOLIEr0 MHPA.

®uznka — HayKa O MpUpoAe. SIBIEHUS NPUPOABI (AIEMEHTHI COAECPKAHUSI, BKIIOYAIOIINE
MEXIIPEAMETHbIE CBA3M). DU3MUECKHUE SBICHUS: MEXaHUYECKHE, TEIJIOBBIE, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuyuHBL. PasmepHocts. EnuHuns! ¢usnyeckux BenuuuH. M3mepeHue
¢busnueckux BenMuuH. OTanoHbl. Dusnyeckue npubopsl. llena npenenus. IlorpemrHocTh
u3mepenuii. I[lpaBuna Oe3omacHOro Tpyaa Mpu pabore ¢ J1abopaTopHBIM 000PYTOBAHUEM.
MexnyHnaponHas cuctema equHull. [lepeBon BHecucTEMHBIX equHUL B ennHuLbl CU.

Kax ¢usuka u npyrue ecrecTBeHHblE HAYKU U3y4aloT IMpHpoy. EcTecTBEeHHO-HAYUYHbBIN
METO/l MO3HaHMA: HaAOJIOJCHHE, MOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIABMKEHHE THIIOTE3,
9KCIIEPUMEHT [0 TPOBEpPKE THUIOTE3, OObsICHEHHEe HalmogaeMoro spieHus. OmnucaHue
(U3NYECKUX SBICHUH C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

MexaHnueckue, TEII0BbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

Ouznyeckue MpuOOPHl U IMpolLeaypa MPSIMbIX HW3MEPEHUN aHAOrOBbIM U IU(PPOBBIM
npuOopoMm.

Jlabopamopnusie padomul u onvimel.

OmnpeneneHne eHbI JeeHHs KAl U3MEPUTEIBHOTO MPHoopa.

W3mepenue pacCTOSHUN.

N3mepenne miomamm u 06béMa. MeTos majieTk.

W3mepenue BpeMeHu.

N3mepenne o0bEMa )KUAKOCTH U TBEPOTO TEA.

Omnpenenenne pasmMepoB MalbIX Tesl. MeToz psaoB.

[IpoBeneHune wuccneqoBaHUs IO IPOBEPKE THUMOTE3bl: JAIBHOCTh IMOJNETA IIAPHKA,
MYIIEHHOT'0 TOPU30HTAIBLHO, TEM OO0JIbIIIE, YeM OOJIbIIIe BHICOTA MTyCKA.

Pasznes 2. [lepBoHayaibHbIE CBeJIeHUs 0 CTPOCHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbl, HMX pa3sMepbl U Macchl. OTMBbITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBuxenue vactul BemiecTBa. CBS3b CKOPOCTH JBMJKEHHUS YAcCTHI] C TEMIEpaTypOM.
BbpoynoBckoe aswxkenue. Jdupdysus. BzaumoneiicTBe 4YacTHIl BeLIECTBA: MPUTSIKEHUE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEM U  TBEPABIX
(kpuctaminyeckux) Tena. B3auMocBs3b Mex]y CBOWCTBAMHU BEIIECTB B Pa3HbIX arperaTrHbIxX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA
BOJIBI.

Jemoncmpayuu.

Habmoienue OpoyHOBCKOTO TBUKEHHUSI.

Ha6monenue nuddysun.

Habmronenue sBneHuil, OOBACHSIOMIMXCSA MPUTSHKECHHEM WM OTTATKUBAHHEM YaCTHI]
BELIECTBA.

Jlabopamopusie padomul u onvimel.

OrneHka 1uaMeTpa aToMa METOJIOM PsIOB (C UCTIONIb30BaHUEM (oTorpaduii).



OnbIThI 10 HAOTIOACHUIO TEIIJIOBOI'O PACIIMPEHHUS I'a30B.

OnBITH MO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSKCHHUSL.

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHeE TeJl.

Mexannueckoe nsuxkeHue. Ilyte u nepemenieHue. PaBHOMeEpHOE M HEpaBHOMEPHOE
neuxkenre. CBoOOIHOEe MaJeHUWE KaKk MpUMep HepaBHOMEpHOro nBMkeHus Ted. CKOpOCTb.
Cpennsisi CKOPOCTh PU HEPABHOMEPHOM JIBIXKEHHH. Pacuér myTu u BpeMeHH JIBHKECHHUSL.

I'padbuku 3aBHcUMOCTEW BENIMYUH, OMMCHIBAIOUIMX JBIKeHHE. OOmmMe MNoHATUS 00
OTHOCUTEIBHOCTH IBIKEHHS. CI0KEHUE CKOPOCTEN JJIs TEJI, ABMIKYIIMUXCS MapauIesbHO.

SlBnenue uHepuuu. 3aKOH MHepUMU. B3auMmonelcTBuEe Ten Kak NPUYMHA H3MEHEHHS
CKOpPOCTH JBWIKEHHUS Ted. Macca Kak Mepa WHEPTHOCTU Tejla B MOCTYMATEIbHOM JIBUKEHUU.
[MnotHocTh BemecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €OUHHUIIE 00bEMa
BemecTBa. Cmecu U crutaBbl. [loBepXHOCTHAS 1 TMHENHHAsS IITIOTHOCTD.

Cuiia Kak XxapakTepucTHKa B3aumojedcTBus Tein. Cuna ymnpyroctd u 3akoH ['yka.
W3mepeHne cuilbl ¢ MOMOIIBK AUHAMOMETpa. SIBJI€HUE TATOTEeHUs U cuia TsokecTH. Cuna
TSOKECTH Ha Jpyrux rmiaHerax. Bec tenma. HeBecomocTs. CriokeHHe CUJl, HAapaBICHHBIX IO
onHol npsiMoi. PaBHonelicTByromas cui. Cuna tpenust. TpeHue CKOJbKEHUsI U TPEHUE MOKOs,
BSI3KOE TpeHHE. TpeHue B MPUPOC U TEXHUKE.

Hemoncmpavyuu.

Hablmronenne MexaHM4eCcKoro ABUKEHUS Tea.

N3mepenne ckopocTH NPSIMOTMHEWHOTO JBUKEHUS.

Habuntoienue siBjaeHusI MHEPIUH.

Habntonenue u3MeHeHus: CKOpOCTH Y B3aUMOJCHCTBUH Tell.

CpaBHEHME MacC 1O B3aUMOJICHCTBUIO TEIl.

CrnoxeHue cui, HallpaBJICHHbIX 110 OJHOM IPSIMOM.

Jlabopamopnuie pabomel u onvimeol.

OrmpeznenieHne CKOPOCTH PABHOMEPHOIO MABMXKEHUS (IIapuKa B KUIAKOCTH, MOJEIH
3IEKTPUYECKOT0 aBTOMOOWIISI U TaK Jaiee).

OrnpeneneHue CpeaHEM CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa IO HaKJIOHHOW
MJIOCKOCTH.

Ornpezenenue MIOTHOCTH TBEPAOTO TeNa.

OnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (nedopMainuu) MpyKUHBI OT
MPUIIOKEHHOM CHUIIBL.

OnBbIThL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT CUJIbI JaBICHUS
Y XapaKTepa CONPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KMAKOCTEN U ra3oB.

Hasnenue. Cuna nasnenus. CriocoObl yMEHBIICHHUS W YBEIUYCHUS JIaBieHus. JlaBieHue
ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a oT 00béMa u Temreparypshl. [lepenada maBieHus TBEPIBIMU
TeJIaMHU, )KUJIKOCTSIMH U razamu. 3akoH [lackans. [lHeBMaTnueckrue MalmHebl.

3aBUCUMOCTh JIABJICHUS KUAKOCTH OT TIYOMHBI mOrpyxkeHus. [mapocraruueckuit
napagokc. Coobmaronuecs: cocyabl. [ uapaBinyeckue MexaHu3Mbl. VICmonb30BaHue BBICOKUX
JTABJICHUI B COBPEMEHHBIX TEXHOJOTUSAX. Y CTPOMCTBO BOJOMPOBO/A.

Atmocepa 3emnu u atmocdepHoe naBineHue. [IpUUuHBI CyIIECTBOBaHHUS BO3IyLTHON
obomoukn 3emmu. Onwir Toppuuemnu. M3mepenne atmocdepHOro naBieHUs. 3aBUCHUMOCTh
aTMoc(epHOro JaBJCHHS OT BBICOTHI HaJ YpoBHeM Mops. llpubopwsl i wu3MepeHus
aTMoc(hepHOro JaBJICHUS.



JlelicTBMEe JKMIKOCTM MW Ta3a Ha IMOrPpYXKEHHOE B HUX TeNo. BelTankuparomas
(apxumenoBa) cwia. 3akoH ApxuMena. YCIOBUE BO3HMKHOBEHMSI  BBITAJIKHUBAIOIIEH
(apxuMenoBOit) cuitel, moaTekanue. [ImaBanue ten. BozmyxomiaBanue.

JHemoncmpayuu.

3aBUCHUMOCTB JABJICHUS T'a3a OT TEMIIEPATypHI.

Ilepenaya naBineHUs KUIKOCTBIO U Fa30M.

Coolmaromuecs Cocyapl.

I'mppasinueckwnii npecc.

[IposiBnenue neicTBus aTMOC(HEpHOro JaBICHHUS.

Cudos.

3aBUCUMOCTbH BBITAIKUBAIOLICH CHIIBI OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh YaCTH Teja U
IJIOTHOCTH KMJIKOCTH.

PaBeHCTBO BBITANIKHUBAIOILEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VcnoBue mnnaBaHusA TeN: IUIABAHME WJIM TIOTPYKEHUWE Tel B 3aBUCHUMOCTH  OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopnuie pabomel u onvimeut.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTpyKEHHOW B JKUIKOCTb
YacTH Tea.

OmnpeneneHre BBITAJIKUBAIOLIEH CUJIBI, JIEHCTBYIOIIEH Ha TeNo, MOTpyKEHHOE B
KUJKOCTb.

ITpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIIECH HA TEJIO B KUJIKOCTH,
OT Macchbl Tela.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIbI, JCUCTBYIOLIECH Ha
TEJNIO B XHUJIKOCTH, OT 00bEMa MOTrpYyKEHHOM B JKUAKOCTh YacTU Tejla U OT IUIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOAKM U  OIpENCIICHHE €€
rPY30I0AbEMHOCTH.

Pa3nen 5. PaboTa u MOIIHOCTB. DHeprus.

Mexanuueckass paboTa i CHUJI, HAalpaBICHHBIX BJOJb JHUHUU IEpPEeMEIeHUs.
MomHOCTS.

[IpocTeie MeXxaHU3MBI: pbIYar, BOPOT, OJIOK, TMOJKCIACT, HAKIOHHAs IUIOCKOCTD,
HO)KHUYHBIA MexaHu3M. MomeHT cuibl. PaBHoBecue peiuara. IlpaBuino MOMEHTOB.
[Ipumenenne mpaBuiIa paBHOBECHs pblyara K Onoky. «3omoTtoe mpaBuiio» mexaHuku. KII/]
IPOCTBIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY, TEXHUKE, )KUBBIX OpraHU3Max.

Mexanunyeckass sHeprus. Kunernueckas W mnoreHuuanbHas sHeprus. [IpeBpaunieHue
OJTHOT'O BUJa MEXAaHUYECKOW IHEPIrUU B APYroi. 3aKOH COXPaHEHUs U IIPEBPALLECHUS SHEPTUU B
MEXaHUKE.

Hemoncmpavyuu.

[TpumMepsI MPOCTHIX MEXAHU3MOB.

Jlabopamopnusie padomul u onvimel.

HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

N3mepenue KII/[ HaKIIOHHOH MIIOCKOCTH.

W3ydenune npaBuiia pbraara Jyisi OJBUKHOTO U HETIOBUKHOTO OJIOKOB.

Omnpenenenne KI1/] moaBu»KHOT0 U HEMOIBUKHOTO OJIOKA.

Omnpenenenre paboThl CUIIBI YIPYTOCTH MPHU MOABEME TPY30B MPHU MOMOIIH MOABUKHOTO
6moKa.



N3ydeHne 3aKkoHa COXpaHEHU MEXaHUYECKOW SHEPTUH.
8 KVIACC

Pa3nen 6. TenJioBble siBJICHHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOCHUS BeliecTBa. Macca
U pasMepbl aToMOB M MoOJeKyl. ONbITbl, MOATBEPKAAONINE OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Monenu TBEPAOro, JKUIKOTO M ra3000pa3HOro COCTOSHUMN BemiecTBa. Kpucrammmaeckue
u amopdubie Tema. I'paden — HOBBIH Marepuan [Uisi HOBBIX TEXHOJOTHH. TeXHOIOTHH
MOJIYYCHHS] UCKYCCTBEHHBIX aaMa3oB. OO0bsiCHEHNE CBOMCTB Ta30B, KUJIKOCTEU W TBEPIBIX TEl
Ha OCHOBE IMOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKOM Teopuu. lloBEpXHOCTHOE HATSKEHMHE,
CMa4yMBaHUE, KaNWUIAPHBIE SBICHUS. TEIIOBOE pacIIMpeHWe U CKaThe. 3aBUCUMOCTH
JABJICHUS Ta3a OT 00bEMa, TeMIEPaTypHI.

Temneparypa. CBsi3p TeMmeparypbl CO CpeiHEH KHHETHYECKOM 3Heprueil TerioBOro
JBUKEHUS 4yacTull. TemrneparypHble IIKaJIbI.

Buytpennsas sueprus. CrocoObl M3MEHEHHs BHYTPEHHEHM SHEpruu: Terionepeaadya H
coBepuieHre paboThl. BuIBl Teruionepenadu: TEMIOMPOBOJHOCTh, KOHBEKIUS, H3IyYCHHE.
Bune! Teronepenaun B npupoze U Texuuke. HeoOpaTUMOCTh TETIOBBIX MPOLIECCOB.

KomuuecTBO TernoTel. YaenpHas TEIIOEMKOCTh BeIIecTBA. TeIIoO0OMEH M TEIIOBOE
paBHOBecue. 3akoH HeloToHa-PuxMana. YpaBHeHue TeroBoro 6anaHca.

[InaBnenue u OTBEp/IEBaHNE KPUCTATUIMUECKUX BEIIECTB. Y IebHAs TEIUIOTA TIJIaBICHUSI.
[TapooOpa3zoBanne u  koHnmeHcamusi. Mcmapenuwe. Kumenue. VYienpHas — Temjora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATYPhl KHUIIEHUS OT aTMOC(EpPHOTO aBIICHUS.
HacplieHHsplii 1 HeHachIEHHbIN nap. BiaxxHoCcTh BO3AyXa.

DHeprus TOIUIMBA. Y IebHas TEIIOTa CrOpaHusI.

[punuunsr paboTsl TernoBeix jaBurareneid. KIIJ[ TemmoBoro nsurarens. TersoBsie
JBUTATENH U 3alIUTa OKPYKAroIIel cpeapl. TernnoBpie NOTEpH B TEIIOCETSX.

3aKOH COXpaHEHUS U IIPEBPAILICHUS SHEPTUU B MEXaHUYECKUX U TEIUIOBBIX MpoIleccax.

emoncmpayuu.

Hab6mtonenne 6poyHOBCKOTO JBUKEHUS.

Ha6monenue nuddysun.

HaOmronenue siBneHWd MOBEPXHOCTHOTO HATSDKEHHUS, CMAayMBaHMS W KaWUISPHBIX
SIBJICHUM.

Hab6mronenue TemioBoro pacimpeHust Tedl.

N3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUH 00bEMa U HArPEeBaHUU WA OXJIAKICHHUH.

[IpaBuna nu3amMepeHus TeMIepaTypsl.

Buae! reruionepenayu.

OxuaxieHue npu COBepIICHUH PabOThI.

HarpeBanue nipu coBepiieHur pabOThl BHEITHUMH CHIIAMH.

CpaBHEHHE TEMIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

Habmronenue kunenus.

Habmroienue nocTostHCTBa TeMIEpaTyphl MpH TIaBJICHUU.

Mogenu TenaoBbIX ABUTATEIEH.

Jlabopamopusie padomul u onvimel.

OMNBITHI 10 OOHAPYKEHUIO TEUCTBUS CHJT MOJIEKYJISIPHOTO MPUTSHKEHUS.



OnBITHI 110 BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM MJIM caxapa.

W3mepenue TtemmepaTypsl IpU MOMOIIM JKHUIKOCTHOIO TEPMOMETpa M JaT4yMKa
TEeMITEpaTyphl.

OnbITH IO HAOIOICHHUIO TEIUIOBOI'O PACHIMPEHHS T'a30B, )KUIAKOCTEH U TBEPIBIX TEII.

Omnpenenenue AaBlieHUs BO3Ayxa B OalsIOHE HIMPHUIIA.

HccnenoBanue 3aBUCMMOCTH JIaBJIEHUS BO3yXa OT €ro 00bEMa U TEMIIEPaTypBhl.

[IpoBepka rumore3pl JUHEWHONW 3aBUCUMOCTH JJIUHBI CTOJNOMKA KHJAKOCTH B
TEPMOMETPUYECKOM TpyOKE OT TeMIepaTypshl.

Habmtonenue m3MeHeHMs BHYTPEHHEH SHepruu Tejaa B pe3yjbTaTe Terlonepeaadd U
paboThI BHEUTHUX CHIL.

HccnenoBanue siBIeHUs TEI000MeHa MTPU CMEIITUBAHUH XOJIOAHOM U TOpsiYei BOJIBI.

Omnpenenenye KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOI0 BOAOH MPH TEINIO0OOMEHE C HarpeThiM
METAJUIMYECKUM LIHIMHAPOM.

Ornpenenenne MOITHOCTH TETJIOBBIX TTOTEPh (3aKk0oH HrtoToHa-Pruxmana).

Omnpenenenre ynenbHON TEMNIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ucnapeHusl.

Omnpenenenre OTHOCUTEIBHOM BIIaXXHOCTH BO3AYyXa.

Onpenenenue yAaeabHON TEIJIOTHI IIABJICHUS JIbIA.

Pa3nen 7. JaekTpryecKue 1 MArHUTHbBIE SIBJIECHUS.

Onexrpuszanus Ten. JIBa pona 3JIEKTpUYECKHUX 3apsioB. BzanMopelicTBrue 3apsKEHHBIX
ten. 3akoH Kyiona.

Onexrpuueckoe none. Hanpsx€HHOCT 3nekTpuueckoro nomst. IlpuHuun cynepnozunuu
AJICKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snektpudeckux 3apsioB. DJIEMEHTapHBIN anekTpudeckuil 3apsa. CtpoeHue
atoma. [IpoBOJHMKH, TUAJIEKTPUKU MU IMOJIYIPOBOJHUKU. 3AKOH COXPAHEHUsS HJIEKTPHUYECKOrO
3apsa.

DJIEKTPUYECKUN TOK. YCIIOBUSI CYLIECTBOBAHUS JIIEKTPUUECKOrO ToKa. McTouHukm
MOCTOSIHHOTO TOKa. J[eWCTBUS 3JEKTPUUECKOro TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE).
DJIEKTPUUYECKUN TOK B METAJUIaX, KUIKOCTIX U razax.

Onexrpuueckass 1enb. Cuia ToKa. OJEKTPUYECKOE HampshKeHHe. AMOepMerp u
BOJIBTMETP B LENM IOCTOSAHHOro Toka. ConpoTUBIEHHE IPOBOAHMKA. Y IEJIBbHOE
COMpOTHUBJIEHUE BelecTBa. 3akoH Oma Juis yyactka uenu. [locnenoBaTtenbHoe U mapajieabHOe
coenuHeHre npoBoaHUKOB. DJIC B Lenu MocTOSHHOrO TOKa. 3akoH OMa Juisl MOJHOM LienH.
[TpaBuna Kupxroda. Pacy€t mpocThIx 2JIeKTpUYecKuX meneil. Henmmaeinpie 2371eMeHTHI.

PaboTa 1 MOLTHOCTB 3IEKTPHUECKOro Toka. 3akoH J[xoynsa-Jlenna. DnexkTpudyeckue Henu
U TIOTPEOUTEINN AJIEKTPUUECKOol sHepruu B ObITY. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3auMopelcTBME MOCTOSIHHBIX MarHWTOB. MarHutHoOE IOJeE.
MarnuTtHoe nosnie 3eMiId U €ro 3HaueHue i *Ku3HU Ha 3emiie. OnblT Dpctenaa. MarautHoe
noje ayieKTpuueckoro Toka. OmbIT Ammnepa. [IpumeHeHHe 53I€KTPOMarHUTOB B TEXHUKE.
JleiicTBE MarHMTHOrO IIOJII Ha NPOBOJHUK C TokoM. Cuia Amnepa M omnpeneneHue e
HaIpaBlieHUs. DJEKTPOJBUraTellb MOCTOSHHOrO TOKa. VMcnosib3oBaHue 3ieKkTpojBUraTeneil B
TEXHUUYECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.

Onbitel  @apazes. SBieHue HIEKTpOMarHUTHOW wuHAYKIUU. [IpaBuno Jlenua.
Onekrporeneparop. CnocoObl MOMY4YEHHUS AJICKTPUUYECKOM HHEPruu. DIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX MCTOYHHKAX SHEPTUU. DKOJIOTHYECKUE MPOOJIEMbl SHEPTreTHUKU. TOMINBHBIE
9JIEMEHTHI U JIEKTPOMOOHIIH.



Hemoncmpayuu.

DJeKTpu3aIus Teil.

JIBa pona 3JIeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YeTpolcTBO U AEUCTBUE IEKTPOCKOIIA.

DneKTpocTaTuyeckas HHAYKIIHS.

3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPsJIOB.

MOI[@J'II/IpOBaHI/Ie CHJIOBBIX JIMHUH QJICKTPHYCCKOI'O IIOJIA € IIOMONIbIO 6YMa)KHBIX

CYJITAQHOB.

[IpoBOIHMKYN U AMDIIEKTPUKH.

M CcTOYHNKY TOCTOSTHHOT'O TOKA.

JIeficTBHS 3IIEKTPUYECKOT O TOKA.

DJIEKTPUYECKHI TOK B KUJIKOCTH.

["a3oBbIi pa3psia.

N3Mepenne criibl TOKa aMIepMETPOM.

N3mepenue 371eKTpuYecKoro HarpsKEeHUs BOJIbTMETPOM.

Peocrat u MarazuH conpoTUBIICHUMN.

BianMoeiicTBHE MOCTOSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXHOCTH pa3/ieNICHUs MMOJII0COB MAarHUTA.

MopenupoBaHue MarHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB.

OmneiT DOpcrena.

MarauTHoe noJjie ToKa. DJIEKTPOMArHHUT.

JlelicTBME MArHUTHOTO TIOJISI HA IPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENH IMTOCTOSTHHOT'O TOKA.

OnbiTel Papanes.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomul u onvimul.

OnbITHI 1O HAOTIOACHUIO STICKTPU3AIMH TEJ MPU COMTPUKOCHOBEHUH M MHTYKIIHEH.

HccnenoBanue neicTBUS 3IEKTPUUECKOTO MOJS HA MPOBOJHUKHU U IUAJICKTPUKH.

COopka u ucTbITaHUE YTEKTPUUECKOH e MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIbI  TOKa, MPOTEKAIOLIErO YEpPEe3 PpPe3UCTop,
HaIPsKEHUSI HAa PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHHSI IPOBOTHUKA

OT €ro JUITMHBI, IJI0IIA 1 MONEPEYHOro CEYEHUsI U MaTepHalia.
Omnpenenenre yenbHOT0 COMPOTUBRIECHUS IPOBOIHUKA.

HpOBepKa npaBujia CIOKCHHA Haprl)KeHI/Iﬁ Ipu IocCJICAJOBATCIIBHOM COCIUHCHUUN IIBYX

PE3UCTOPOB.
ITpoBepka mpaBuiIa Ui CHIIBI TOKA IIPU HAapauIeIbHOM COETMHEHUH PE3UCTOPOB.
Onpenenenne 3JIC 1 BHYTPEHHET0 CONPOTUBIICHUS UCTOUHUKA TOKA.
[Iposepka npasun Kupxroda.
[IpoBepka BeinonHeHus 3akoHa OMa 17151 OJIHOM Lemu.

I/I3y‘I€HI/I€ BOJIbTAaMIICPHBIX XapaKTCPUCTHK HEJIMHEHHBIX DJIEMEHTOB (J'IaMl'II)I

HaKaJIMBaHUS WM TOTYIPOBOAHUKOBOTO JHOJA).
Omnpenenenue pabOThI IEKTPUUECKOI0 TOKA, UIYIIETO Yepe3 pe3UCTop.
OrnpezenieHre MOITHOCTH JICKTPUUYECKOT O TOKA, BBIICIIIEMON Ha PE3UCTOpE.
Onpenenenue KIIJ[ narpeBarens.
HCCHGI{OB&HI/IG MAar"HuTHOI O B33HMOI[€fICTBH$I IIOCTOAHHBIX MarHuToOB.



W3yuyeHne MarHuTHOrO TMOJII IIOCTOSHHBIX MAarHUTOB IPU HMX OOBEAUHEHUH U
pasaeiieHun.

HccnenoBanue neMcTBUS 2JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITHI, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aMMOJEUCTBHS KAaTyIIKH C TOKOM U
MarHuTa OT CHJIbI U HAalpaBJCHUS TOKA B KaTYIIKE W OT HaJu4us (OTCYTCTBHUS) CEp/IEYHMKA B
KaTyIlIKe.

N3ydyeHne nelicTBUsI MArHUTHOIO NOJIS HA IPOBOJHUK C TOKOM.

KonctpyupoBanue u n3ydeHne padoThI DJIEKTPOJABUTATEIIS.

N3mepenue KII/1 anexTpoaBUraTenbHON yCTaHOBKH.

OnpIThl MO MCCIEJOBAHUIO SIBICHUSI SJEKTPOMArHUTHOW HWHIYKIMU: HCCIIEI0BAaHUE
M3MEHEHUN 3HA4CHMs U HAIIPABJICHUS] MHAYKLIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUs.

Mexanunueckoe aBmxkeHue. MatepuanbHas Touka. CrocoObl ONMUCAHUS MEXaHUYECKOTrO
JBIDKEHUS: TaOMWYHBIA, Tpaduueckuii, ananuTudeckuid. Cucrtema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr O JBUKECHUS.

BekropHble BeIMUYMHBI, ONEpallMM C BEKTOpPAaMH, NPOEKUHMH BekTopa. Pammyc-BekTop
MaTepUAIbHONM TOYKH, IEPEMEILICHUE HA MUIOCKOCTH. PaBHOMEPHOE MTPSMOINHEWNHOE ABUKEHHUE.
HepaBHoMepHoe mnpsimonuHelHoe aBvkeHue. CpeaHsis U MIHOBEHHas CKOPOCTh Tella MpH
HEPaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOYCKOpeHHOE MpSIMOJIMHEHHOE ABMXKEHHE. YCKOpPEHHE CBOOOJHOTrO
naaenus. Oneitel [anumnes.

I'paduueckass uHTepHpeTanus YCKOpEHHs, CKOPOCTH, MNPOWAEHHOrO NYyTH U
MepeEMEIICHUS AJIs MPSMOJIMHENHOT O IBU>)KECHHUS.

JIBmxeHue Tena, OpoImeHHoro Mo/ YoM K TOPU30HTY.

JIBr>xeHHE 10 OKpYKHOCTU. JIMHEHasi CKOpPOCTh, YIIOBasi CKOPOCTh, MIEPUOJL U YACTOTA
oOpaleHusi Mpu pPaBHOMEPHOM JIBHXKEHHHM IO OKPYXHOCTH. CKOpOCTh M YCKOPEHHUE IpH
JBUKEHUHU 10 OKPYKHOCTH.

Bexkrop cunel. PaBHozelcTByIOImMAs cCHiIa.

[Iepseiit 3akoH Herorona. Bropoii 3akon Herorona. Tperuii 3akoH Herorona. IlpuHiun
CYIIEpPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHUS CKOJIbXXEHHUsS, CHJIa TPEHUs
MOKOsI, Ipyrue Buasl TpeHus. Koadduunent tpenus.

JIBUKEHME TN 110 OKPYKHOCTH IO JEHCTBUEM HECKOJIBKUX CHIL

3akoH bepHymnu u noabémHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIE annaparsl,
CyJa Ha TIOJBOJHBIX KPBUIbSIX, aHTUKPBUIO HA CKOPOCTHBIX aBTOMOOMIISX. J[BIDKEHHE TToe31a Ha
MarHuTHOM MOAYIIKE.

Cuna TsKECTU M 3aKOH BCEMHMPHOIO  TArOTeHUs. JIBM)KEHHE Tel  BOKPYT
IPaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TuiaHeT Bokpyr Comnia). IlepBas xocmmueckas
CKOpocTh. HeBeCcOMOCTh U Ieperpys3Ku.

PaBHOBecue MarepuanbHOil TOukd. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEpPAOTO
TeJla ¢ 3aKPEIIEHHON OChI0 BpaieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsec Tena. W3Menenue wummynsca. Mmmynse cuiibl. YOpyroe M HEYIpyroe
B3aMMO/ielicTBHE. 3aKOHBI U3MEHEHMS U COXPaHEHUsI UMITYNbca. PeakTHBHOE JIBHKEHUE.



Mexanunyeckass pabora U MOIIHOCTh. PaboTa cun TsokecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u paboTel. [loTeHIManbHas YHEPrusi Tela, MOMHSATOrO HaJ TMOBEPXHOCTHIO 3EMITH.
[loreHumnanbHasgs »dHeprus cxkarod npyxuHbl. Kunetmdeckas oHeprus. Teopema o
KMHETHYECKOW SHEPIUH. 3aKOH U3MEHEHUS U COXPaHEHUsI MEXaHUYECKON SHEPrUu.

Hemoncmpayuu.

Hablmtonenne MexaHU4ecKoro ABUKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.

CpaBHeHue MyTel M TPaeKTOPUIl ABMXKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenue ckopocTy U yCKOPEHHsI IPSIMOTUHEHHOT'O JIBUKECHHUS.

HccnenoBanmne npu3HakoB paBHOYCKOPEHHOTO JIBUKCHHUS.

Habmroienue IBM>KEHUS Tella IO OKPYKHOCTH.

Habmronenne mMexaHM4ecKHX SIBJICHHM, MPOUCXOASIINX B cucTteMe orcuéra «Tenmexka»
npu €€ paBHOMEPHOM H YCKOPEHHOM JIBI)KEHUU OTHOCHTEILHO KaObnuHeTa (PU3UKH.

Habmronenue paBHOBecHsi Tel, CBOOOMHOTO TMaJeHUs, KOJeOaHUs MasTHUKA B
WHEPIHUATBHBIX CHCTEMaX KaK MOATBEPKIACHUE MTPUHIIUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTb YCKOPEHHUS TeJa OT €r0 MacChl U ACWCTBYIOICH Ha HErO CHIIBI.

HabGmronenue paBeHcTBA CUJT TPU B3aUMOICHCTBUM TETI.

N3meneHue Beca Tena npu yCKOPEHHOM JIBUKCHHH.

[Iepenaua nmmynsca Ipu B3aUMOAECHCTBUN TEI.

[Ipeobpa3oBaHus SHEPTUU MPU B3aUMOACHCTBUH TE.

CoxpaHeHne UMITyJIbCa TPH a0COTIOTHO HEYNIPYTrOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITyJIbca TIPH YIIPYTOM B3aUMOJICHCTBUH.

Habntoienue peakTHBHOTO ABHXKEHUS.

CoxpaHeHne YHEepTruy IpU CBOOOHOM MaICHUH.

CoxpaHeHue SHepruy IpU JIBUKEHUU TeNa MOJl IeHCTBUEM MPYKUHBI.

Jlabopamopnsie padomut u onvimel.

KonctpynpoBanue tpakra sl pasroHa M JaIbHEWIIEro pPaBHOMEPHOTO JBUKCHHS
[IapyuKa WA TEICKKH.

Omnpenenenue cpeaHeld CKOPOCTU CKONBKEHHUS Opycka WM JIBIKEHHUS IIapuKa To
HAKJIOHHOW MJIOCKOCTH.

OnpeneneHre YCKOpEHHs Tela MPH PABHOYCKOPEHHOM JIBMXKEHHUH 10 HAKIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM NBIKEHUU 0e3
HayaJbHON CKOPOCTH.

[TpoBepka TUMOTE3bI: €CITU NPU PAaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HadaabHOW CKOPOCTH
MyTU OTHOCSITCS KaK psii HEUETHBIX YHCEN, TO BPEMEHA OJIMHAKOBBI.

UccnenoBanue nBMXEHUS Tela, OPOIIEHHOT O TIOJT YTIIOM K TOPU30HTY.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI HOPMAalbHOTO
JTABJICHUSI.

Omnpenenenue kKodphuIIMeHTa TPEHUS CKOTIBKECHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HHUKAIOIIEH B MPYKUHE, OT CTCIICHH
nedhopMaruu IpyKUHBI.

Onpenenenue pabOTBl CWJIBI TPEHUS TIPU PABHOMEPHOM JIBHJKCHHU Tela II0
TOPU30HTAJIBLHON MMOBEPXHOCTH.



Omnpenenenre pabOThl CHIIBI YIPYrOCTH NpU TNOAbEME Ipy3a C HCIOJIb30BaHUEM
HETOJIBUKHOT'0 U TIOJIBUKHOT'O OJIOKOB.

Pa3znen 9. Mexann4yeckue Koj1e0aHUA U BOJHBI.

KonebarensHoe apmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOleOaHUI: MEPHOJ], 4acToTa,
amruintyna. ['apmonnyeckue konebanus. 3aryxaroiue konedanus. BeiHyX1eHHbIe KOneOaHusl.
Pes3onanc.

Marematuueckuii W NOpPYKUHHBIA  MasTHUKU. [IpeBpamienwe »Heprum  mOpu
KOJIeOaTETbHOM JBUKCHUH.

Mexanunueckue BONHbBL [IpononbHble U nonepeuHble BOMHBI. CBOMCTBAa MEXaHMUYECKHX
BOMIH: uHTepdepeHuuss u nudpakmus. J[muHA BOTHBI M CKOPOCTh €€ pPacrpoCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJIHBI.

3Byk. PacipocTpanenue u oTpaxeHue 3Byka. | pOMKOCTh 3ByKa U BbICOTA TOHA. Pe3oHaHC
B akyctuke. WH(]pasByk u ymnbTpa3Byk. lcmomb3oBaHWE yIbTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTUSIX.

Jemoncmpayuu.

Habmonenue xonebanuii Tei moja AeHCTBUEM CUJIBI TSXKECTHU U CHIIBI YIIPYT'OCTH.

HaGirotenue xonebanwii rpy3a Ha HUTH U Ha TIPY)KUHE.

Habntoienue BBIHYKIEHHBIX KOJEOaHH U pe30HaHca.

PacnipocTpanenue npoaoabHbIX U MOMEPEUHBIX BOJIH (HA MOJIETH).

Habmonenue natepdepeHnny u AU pakiiyi BOIH HAa TTIOBEPXHOCTH BO/IBI.

Hab6mronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHUI PE30HAHC.

Jlabopamopnuie pabomel u onvimeol.

OmnpeneneHre 4acTOTH U Mepuojia KoieOaHNii MaTeMaTUYECKOr0 MasiTHUKA.

Omnpenenenre 4acToThl U eprojia KoiedaHuil Mpy>KMHHOTO MasgTHHKA.

HccnenoBanue 3aBUCMMOCTH Iieproia KosieOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH.

HccnenoBanne 3aBUCHMOCTH Tepuojia KoneOaHUW MPYKHMHHOIO MasTHHKA OT MAacCChl
rpys3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KonedaHuil rpy3a, MoABEUICHHOT0 K JIEHTE, OT MaCChI
rpys3a.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD Mepuoa KoneOaHuW MPYKMHHOTO MasiTHUKA
OT MACCBI I'Py3a U KECTKOCTU IIPYKUHBI.

N3mepenue yckopeHus CBOOOIHOTO TaICHHUS.

Paznen 10. DiaeKTpoMarHuTHOE MM0JIe U 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHUTHOE TMOoje. DIEKTPOMarHUTHbIE BOJHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BosH. [llkaysa 37I€KTpOMarHUTHBIX BOJH. M CHONb30BaHHWE 3JIEKTPOMArHUTHBIX BOJH JUIS
cotoBoil cBs3u. Pagnonokamusa. Kocmuueckast cBsi3b.

OnekrpomMarauTHas npupoga cBera. CkopocTh cBera. BoiHOBbIE CBOMCTBAa CBeTa!
uHTepdepeHus 1 TudpaKus.

Hemoncmpayuu.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

WnTepdepenus u qudpakius cBera.

Jlabopamopnuie pabomel u onvimeol.

N3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C TTIOMOIIBI0 MOOMIIBHOTO TeleoHa.

[TpoBenenue onbITOB MO HAOMIOICHUIO HHTepDepeHIINH U TUPAKIIH CBETA.

Pa3nen 11. CBeToBbI€ SIBJICHUS.



JlydeBas mozenb cBeTa U reoMerpuyeckas ontuka. Mcrounuku cera. [Ipsamonuueitnoe
pacnpoctpanenue ceta. 3atmeHust Connua u Jlynel. Otpaxenue ceera. Ilnockoe 3epkaio.
3akoH oTpakeHHs cBeTa. [loctpoenne nzobpakeHnii, cQOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenne cBera. 3akoH IpernomiieHuss cBera. [lomHoe oTpakeHue CBerTa.
Hcrnonb3oBaHuE MOJHOTO OTPAKEHUSI B OITUYECKUX CBETOBOZAX, ONTOBOJIOKOHHAS CBS3b.

Jlunza, xonm syuedt B ymH3e. Dopmyna TOHKOW nWH3BL [locTpoeHue H300pakeHMUIA,
chOpMUPOBAaHHBIX TOHKOM JnMH30iM. OnTudeckas cuctema ¢oroanmnapara, MHUKPOCKOMAa U
Teneckona. ['1a3, kak ontuyeckas cucrema. ban3opykocTs U JalbHO30pKOCTb.

Paznoxenne Oenoro cera B cnekTp. Ombitel HbloToHa. CliokeHHE CHEKTpalbHbIX
uBeToB. Jlucnepcus ceera.

JHemoncmpayuu.

[IpsamonuHeitHOe pacnpOoCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tomy4yeHune n300paXkeHU B TUIOCKOM 3€pKaJie.

IIpenomnenue caera.

OnTH4ecKkuii CBETOBO/I.

Xon nydeil B cobuparouieit JuH3e.

XoJ 1yder B pacCEeUBarOLLIEH JINH3E.

[Tonyuenue n300pakeHNU ¢ TOMOILBIO JTUH3.

[Ipunmn neiictBus doroanmapaTa, MUKPOCKOIA U TEJIECKOMA.

Mopnens riasa.

Paznoxenune 0enoro cBera B CIIEKTP.

[Tomyuenue Oenoro cBeTa Npu CI0KEHUH CBETA Pa3HbIX IIBETOB.

Jlabopamopusie padomul u onvimel.

HccenenoBanne 3aBUCUMOCTH yIila OTPAXKEHUsSI CBETOBOI'O JIy4ya OT yrila MajgeHusl.

N3ydenne cBOICTB N300paykeHUs B IUIOCKOM 3€pKaJIe.

HccnenoBanue 3aBUCUMOCTH yIjla MPEJIOMJIEHUSI OT YIJla MaJeHUsi CBETOBOIO Jydya Ha
IPaHULIE «BO3yX—CTEKIION.

[Tony4yeHne n300paxkeHU C MOMOILBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenre (OKYCHOrO pacCTOSIHUSI U ONTHYECKON CHJIbI COOMPAIOLIEH JINH3bI.

OnbITHI IO Pa3I0KEHUIO OETIOr0 CBETA B CIEKTP.

OnpIThl IO BOCHPUSITUIO I[BETAa HPEIMETOB NpPU HUX HAOIIOJEHUH 4Yepe3 ILIBETOBBIC
(GUIBTPHL.

Pasnen 12. KBaHTOBBIC SIBJICHHS.

OmnsiThl Pezepdopra u mianerapHas Mmonenb aroma. Mozens atoma bopa. Mcnyckanue u
norjoueHue ceera aroMoM. KBantsl. JInHeiuaTbie CeKTphI.

PagnoaktuBHOCTE. Anbda-, Oera- W ramma-usnydeHus. CTpOeHHE aTOMHOTO Sjpa.
Hyknonnas Mopgens aromHoro snapa. M3zoronsl. PanumoaktuBHble mnpeBpaieHus. I[lepuon
IIOJIypacIaaa aToOMHBIX snaep. JlelcTBUE pagMOaKTUBHBIX W3JIy4EHUN HA JKMBBIE OPraHHU3MBI.
3amura OT paJuOaKTUBHOIO U3ITYyYEHHUSI.

SnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsI0BOI'0 U MACCOBOIO YHCEN. DHEPrus CBSI3U
aToMHBIX sifep. CBsA3b Macchl M 3Hepruu. Peakuuu cuHTe3a W AeneHus sjaep. Mcrounuku
sHepruu ConmHua W 3BE3N. SlnepHas SHepreTuka. DKOJOTHYECKHE TPOOJIEMBI  SIEPHOU
HEPreTUKHU.

Hemoncmpayuu.

CrieKTphl U3J1y4€HUs U TOTJIOIIEHUS.



CrieKTpBl pa3su4YHBIX T'a30B.

CrnexTp Boaopoaa.

Hab6mronenue TpekoB B kamepe Buiibcona.

Pabora cuérurka HOHU3UPYIOUNX U3TYIEeHUH.

Peructpanus nzimydeHust NpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnusie padomut u onvimel.

HabntoneHue CIuIomHbIX ¥ IMHEHYaThIX CIIEKTPOB U3y4YEHUS.

HccnenoBanne TpeKoB: HM3MEPEHHWE SHEPruM 4YacTHIBl MO TOPMO3HOMY MyTu (IO
¢dororpadusm).

W3mepenue paanoakTUBHOTO (oHa.

IloBTOpHTELHO-0000IIAOIIHIT MOYJIb.

[ToBTOpHUTENBHO-0000IAIOIIMI  MOAYJIb  INpeJHa3HAuYeH i1 CUCTeMaTH3allud U
0000IIEeHNsT TPEIMETHOTO COJEp)KaHUS M ONbITAa JEATENbHOCTH, MPHOOPETEHHOro MpHU
U3Yy4EHHMH BCEro Kypca (pU3MKH yriyOln€HHOro YpOBHS, a TaKXkKe JUIsl HOArOTOBKU K OCHOBHOMY
rOCyJapCTBEHHOMY 2K3aMeHY 0 (pHU3HUKe.

B mnpouecce wn3ydeHHS MAAHHOTO MOAYJA pEAIM3YIOTCd M IONY4aroT JAajbHEHIIee
pazBuTHe  y4yeOHble  AeicTBHs, OOECHEUMBAIOIIME  JIOCTH)KEHHUE  IPEJAMETHBIX U
METanpeIMETHbIX  pe3yiabTaToB  oOyueHMs,  (OPMHUPOBAHHME  €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH: OOBSICHEHHE U ONKMCAaHUE SBJIIEHUN Ha OCHOBE IPUMEHEHUs (PU3NYECKUX 3HAHU,
UCCcIeloBaTeNbCcKie JEeHCTBUS (BBIABM)KEHHE TUIIOTE3, MOCTAHOBKA LENHW M IUIAHUPOBAHME
WCCIIEIOBaHMsI, aHAIN3 JaHHBIX U MOJTy4YeHHE BHIBO/IOB).

[IpennouturensHoi (GOpPMOI OCBOGHHS MOXYJS SABISETCS MPAKTHKYM, HporpaMmma
KOTOPOT'O BKIIFOUYAET:

pelieHne 3a/1a4, OTHOCSIIUXCSA K pa3iIMyHbIM pas3jieliaM M TeMaM Kypca (U3UKd, B TOM
4HCIIE 3a7]a4, UHTETPUPYIOIIMUX COAEPKAHUE PA3HBIX Pa3ZeciioB;

BBINOJTHEHHE Ja00paTOPHBIX padOT M OMBITOB (BKJIFOYAs paOOTHI U OIBITHI U3 MEPEUHEH K
paszenaM Kypca) B YCIOBHMSIX CaMOCTOATEIbHOIO IUIAHMPOBAHUS MPOBEACHUS MCCIIEIOBAaHUS,
BbIOOpa U 00OCHOBAHUS METOJ]a U3MEPEHNUS BETMUNH, COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINOJTHEHHE MPOOJIIEMHBIX 3aJlaHUi MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3agaHus
[0 EeCTECTBEHHO-HAyYHOW TIPaMOTHOCTH), B TOM 4YHUCJIE 3aJaHUN C MEXIPEAMETHBIM
COJIEp/KAHUEM;

pa0oTy Hajx TIpYNNOBBIMH WIM HMHIUBUAYAJIbHBIMH IIPOEKTaMH, CBS3aHHBIMH C
coJiep>)KaHneM Kypca (PU3HKH.

N3yueHne noBTOPUTEIBHO-0000IIAIOIETO MOYJISI MOXKET 3aKaHYMBAThCS MPOBEIEHUEM
JMAarHOCTHYECKOW paboThl 3a Kypc (HU3UKU YrayOJIEHHOrO YpPOBHS, BKIJIIOYAIOIIEH 3aJaHUs
pa3sHOro YpOBHSI CIOXHOCTH. Pe3ynbTaThl BBINOJIHEHUS JUArHOCTHYECKOW pabOThl MOIYT
MIOKa3bIBaTh CTEIEHb TOTOBHOCTH OOYYArOIIMXCS K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMEHY
no (usmke, a TaKKe CBHUICTEIbCTBOBATb O JOCTUTHYTOM YpPOBHE €CTECTBEHHO-HAY4HOM
IPaMOTHOCTH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OEPA3OBAHIA

W3yyenne ¢u3HMKEM Ha YPOBHE OCHOBHOI'O O0OIIEro o0Opa3oBaHUS HANpaBICHO Ha
JOCTH)KEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare wu3ydeHuss GU3MKM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Yy
oOyyarorerocst 0yyT cOpMHpPOBaHBI CIEAYIOLINE TUYHOCTHBIE PE3YIbTaThl B YaCTHU:
I)nampuomuuecxkozo éocnumanus:

NpOsIBIIEHUE HHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOH (pru3mueckoit
HaYyKH;

LIEHHOCTHOE OTHOIIEHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX -(DU3HUKOB;
2)2pascoanckozo u 0yxo6HO-HPAGCHI6EHHO20 60CRUMAHUA:

TFOTOBHOCThH K aKTUBHOMY YYacTHIO B OOCYXJIEHUH OOIECTBEHHO 3HAUMMBIX U 3THUECKUX
po0seM, CBA3aHHBIX C MPAKTHYECKUM IMPUMEHEHUEM JTOCTHKEHUH (QU3UKY;

0CO3HAHUE BaXKHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B ACITEILHOCTH YUEHOTO;
3)acmemuyueckozo 60CNUMAHUA:

BOCTIPUSITUE ICTETUYECKUX KauyecTB (hPU3MUECKOM HAayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4)yennocmu HayuHO20 NOZHAHUA:

OCO3HAHUE LIEHHOCTU (U3UYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOIUH, BaXKHENIIEH COCTABIISIONICH KYJIbTYPBI;

OpUEHTALMs B JCSITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX IpeJCTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, MHTEPECa K UCCIIEeI0BATENLCKOM IeATEeTbHOCTH;
5)dopmuposanua Kynomypet 300p0o6va u IMOUUOHATLHO20 O1A2ONOAYHUA:

OCO3HAHHE LIEHHOCTH 0e30macHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TpaBWJI 0Oe30macHOro TMOBEJIEHUS Ha TpaHCHOpTe, Ha Joporax, ¢
IJEKTPUYECKUM U TEIUIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBUSX;

chOpMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTo
€ MpaBa y Jpyroro 4ejoBeKa;
6)mpyooeozo éocnumanus:

AaKTUBHOE y4acTHe B pEeIICHUU MPAaKTUYECKUX 3ajad (B paMKaxX ceMbU, 00pa30BaTeIbHON
OpraHu3aliy, ropoja, Kpas) TEXHOIOTHYECKOM U COIMAIbHON HAlPaBIEHHOCTH, TPEOYIOIIHNX B
TOM 4Hclie U GU3NYECKUX 3HAHUIA;

MHTEpeC K IPAKTUIECKOMY U3YyUEHHIO MPO(ECCHiA, CBA3aHHBIX ¢ (PU3NKOM;
7)IK0102U4eCKO20 60CRUM AHUA:

OpUEHTAllUsI HAa TNpUMEHEHHE (PU3MYECKMX 3HAHMW JUIsl pelleHus 3ajzad B olnactu
OKpY’KaloIllel Cpenibl, IUIAHUPOBAHUS MOCTYIIKOB U OLICHKM MX BO3MOJKHBIX ITOCIEACTBUI AJIs
OKpY>Karollen Cpeibl;

OCO3HAHHUE TI00aJILHOr0 XapaKTepa IKOJIOTMYECKUX MPOOJIeM U IMyTel UX PELICHHUs;
8)aoanmavuu K usmeHAOUWUMCA YCAO0BUAM COYUATLHOU U NPUPOOHOUL CPedbl:



HOTPEOHOCTh BO B3aUMOJCHCTBUM HPHU BBHINOJIHEHUM HCCIEAOBAaHUA U IPOEKTOB
(u3nYeCKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUAM JAPYIHX;

IIOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JESTEIbHOCTD;

NOTPeOHOCTh B (OPMHUPOBAHUH HOBBIX 3HAHHM, YMEHUN (HOPMYIMPOBATH UJI€HU, TIOHSITHS,
TUIOTE3bI O PU3NYECKUX O0BEKTaX U ABJICHUSIX;

OCO3HaHUE 1e(hUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3HKH;

IUTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PM3UUECKUX 3HAHUM;

CTPEMJICHME aHAJU3UpPOBaTb U BBIABIATH B3aUMOCBSI3U IPUPOABI, OOILIECTBA U
HKOHOMMKH, B TOM YHUCIIE C UCIOIb30BaHNEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JEHCTBUM C YYETOM BIIMSIHUS Ha OKDPYXKAIOLIYyK Cpery, BO3MOYKHBIX
rJ100aJIbHBIX MTOCIEACTBUH.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHus mporpaMMbl IO (HU3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanust y oOydatomierocss OyayT c(hOpMHUpPOBaHBI MeTamnpeIMeTHble Ppe3yJbTAaThl,
BKJIIOYAIOIIME I[103HABATENIbHbIE YHHUBEPCAJIbHbIC Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaJbHbIE YUeOHbIE ICHCTBUSA, PErYIATUBHBIC YHUBEPCAIbHbBIE YUeOHbIE ICHCTBHUS.

Ilo3naBaTe/bHbIe YHHBePCAJIbHbIE YUeOHbIE AelicTBUSA
ba3zoBble Jiornyeckue 1eHCTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKU OOBEKTOB (sIBJICHUM),
KJ1accu(pUIUpPOBaTh UX;

BBISIBJISITH 3aKOHOMEPHOCTU U TPOTHBOPEUUs B paccMaTpuBaeMbIX (hakTax, JaHHBIX U
HaGHIOIICHI/ISIX, OTHOCAIIIUXCA K (1)H3H‘-I€CKI/IM SBJICHUSAM,

BBISIBJISITH NPUYMHHO-CJICJCTBEHHbIE CBA3M MPU H3yYeHHH (U3MUECKUX SIBICHUH U
mpoucccos, JcJIaTh BBIBOJIbI C HUCITOJIB30BAHUEM ACAYKTHBHBIX u HHAYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIHUNH;

CaMOCTOSITENILHO BBIOMPATh CIOCO0 pelieHusl y4eOHOM (u3nyeckoil 3aaaun (CpaBHEHUE
HECKOJIbKMX BAapMaHTOB pEIlEHHs, BHIOOp Hanbosee MOAXOAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BbIJIEJICHHBIX KPUTEPHEB).
ba3zoBble ucciieoBaTe/IbCKHe AeHCTBUS

UCII0JIb30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKU HHCTPYMEHT ITO3HAHUS;

MMPOBOAUTL MO CaMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOKHBIN (I)I/IBI/I‘-ICCKI/Iﬁ
9KCIIEPUMEHT, HEOObIIIOE UCCIIeI0BaHIE (PU3NYECKOTO SIBIICHUS;

OlLIEHMBAaTh Ha NMPUMEHHMOCTh U JOCTOBEPHOCTH WH(OPMAIUIO, MOTYYEHHYIO B XOJE
UCCIIEZIOBAHUS UJIH SKCIIEPUMEHTA;

CaMOCTOSITENTFHO (hOPMYIHPOBATh 000OIIEHNS U BBIBOABI IO Pe3yJIbTaTaM IMPOBEIEHHOT O
HAOIOICHNS, OMBITA, HCCIEIOBAHNUS;

IPOTHO3MPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UYECKHX IPOIECCOB, a TaKXKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Padora ¢ nunopmanmeii:

NPUMEHATh Pa3IMYHBIE METO/ABI, MHCTPYMEHTHl M 3alpochl MpH TMOHCKE M 0TOOpe
WH(OpMAITUU WM TaHHBIX ¢ YIETOM MPEIOKEHHON yaeOHOoU (pr3nyecKoit 3amadm;

aHaAJM3UPOBaTh, CUCTEMATU3MPOBATh M HWHTEPIPETHPOBATH HMH(OPMAIMIO pa3IUYHBIX
BUJIOB U (hOpM IIpE/ICTaBICHHUS,



OlLICHMBATh HAAEKHOCTh WHPOPMALUU IO KPUTEPUSM, MPEUIOKECHHBIM YUUTETIEM MU
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO;

CaMOCTOAITENIFHO BBIOMpaTh ONTHUMAIbHYIO (opMy mpeacTaBiaeHUs HHPOpPMAMH |
WITIOCTPUPOBATDH pelIaeMble 331a4M HECTIOKHBIMU CXEMaMH, AUarpaMMaMi, HHOU rpaduKon u
UX KOMOWHAIIUSIMHU.

KomMyHHKaTHBHBbIE YHUBePCcaJIbHbIE YUeOHbIe JeliCTBUA:

B XoJe OOCYXIeHHs ydyeOHOro marepuaia, pe3yJabTaToB JabOpaTOpHbIX paboT u
IPOEKTOB 3a/1aBaTh BONPOCHI M0 CYIIECTBY OOCY)XJIaeMOH TeMbl M BbBICKa3bIBaTh WJEH,
HalleJICHHbIEC Ha pellleHHe 3aJauu 1 MoJiep KaHue OaroxenaTeaIbHOCTH OOLICHNUS;

CONOCTABJIATh CBOM CYXICHHS C CYXKICHHSIMH JpYTUX YYacCTHHUKOB JHAJIOra,
OOHapyXHUBaTh Pa3JINYME U CXOJCTBO MO3ULUH;

BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MTUCHBMEHHBIX TEKCTAX;

NyOJUYHO  MNPEACTaBJIATh  PE3YNbTaThl  BBIMNOJIHEHHOIO  (PU3MYECKOro  OIbITa
(9KCTIepUMEHTa, UCCIIeTIOBaHUS, TIPOCKTA);

HNOHUMATh M UCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M MHIMBUIYAIbHOW pabOThl IpU
pelIeHNH KOHKPETHON (GU3NYECKON P OoOIeMBbL;

OpUHUMATh 1€ COBMECTHOW JIeSTeNbHOCTH, OpraHU30BHIBaTh JEUCTBUS MO €€
JOCTIDKEHHIO: PACIIPENIENATh POJIH, 00CYKIIATh MPOIECCHl U Pe3yIbTaThl COBMECTHOH padoThI,
0000111aTE MHEHHS HECKOIBbKHX JIFOIEH;

BBINOJIHATh CBOI 4YacTb pPalOOThI, JOCTUIas KAadeCTBEHHOIO pe3yJbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOM JIEHCTBUSA C IPYTHMHU WICHAMU KOMaH/bI;

OLIEHMBATh Ka4eCTBO CBOEr0 BKJAJa B OOIIMHA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
cOpMyYIHPOBAaHHBIM YYaCTHUKAMH B3aHMMOICHCTBHSL.

PeryasiTuBHbIe yHUBepcaIbHbIe YueOHbIe 1eliCTBHSA
Camoopranmu3anus:

BBISIBJIATh MIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYaLUsAX, TPEOYIOIUX JUIsl PELICHUs
(bu3NYeCKuX 3HAHUMH;

OPMEHTUPOBATbCA B pPAa3IMYHBIX IOAXOAAX MPUHATHS pelleHUH (MHAWBUIYAIBHOE,
IPUHSITHE PELLICHUS B TPYIIE, IPUHATUE PELICHUH IPYIION);

CaMOCTOSITEJIbHO COCTABIIATh AJTOPUTM peIIeHUs (QU3MUECKOW 3agauyd WM IUIaH
UCCIIEJIOBAHUS € Yy4ETOM MMEIOIIMXCS PECypcoB M  COOCTBEHHBIX BO3MOXKHOCTEW,
apryMeHTHPOBATh IIpe/UlaraéMble BApUaHThl PELICHU;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIBLHBII HHTEJICKT:

JIaBaTh a/IEKBATHYIO OLIEHKY CUTYallUU U MpeaiaraTh I1aH €€ N3MEHEeHMS,;

OOBACHATh MPUYMHBI JOCTHKCHUS (HEIOCTH)KEHUS) Pe3yabTaToOB AEATENbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JEITEIBHOCTH (B TOM YHMCIIE B XOJ| BBIMOJHEHHS (HU3MYECKOTO
UCCIIEIOBaHUS WJINM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHUBIIMXCS CUTYaIHil,
YCTAHOBJICHHBIX ONIMOOK, BO3HUKIINX TPYJHOCTEH;

OLIEHNBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHSIM.

CTaBUTh ce0sl Ha MECTO JAPYroro 4eloBeKa B XOJie CIOpa WM JUCKYCCHH Ha HAY4HYIO
TEMY, IOHUMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro.



npu3HaBaTh CBOE NPaBO Ha OWMOKY NOpHU pelieHud (U3NYECKUX 3aJady WM B
YTBEPKJICHUSIX HAa HAYYHbIE TEMBI U TAKOE € MPaBo JIPYyroro.

HNPEIMETHBIE PE3YJIBTATDBI

K xoHny oOyueHust ¢ 7 Kaacce NpeIMETHBIE PE3yJbTaThl HA YIIyOJIEHHOM YPOBHE JIOJIKHBI
OTpaxaTb C()OPMHUPOBAHHOCTD y 00yUAIOIIUXCS YMEHUM:

UCIOJIB30BaTh  IMOHATUA: (U3MUECKHEe W XUMHUYECKUE SBJICHMs, HAOJIOJEHHE,
OKCIIEPUMEHT, MOJeNlb, TUIOTEe3a, EAWHUIBI (U3MUECKHX BEIMYUH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSTHUS BelllecTBa (TBEPIOE, XKUIKOE, ra3000pa3HOE), MEXaHUUYECKOE JABHIKEHHE
(paBHOMEpHOE, HEPABHOMEPHOE, NPSAMOJIMHEWHOE), TPAaeKTOpHs, pPABHOJACHCTBYIOLIAs CHII,
nedopmarnus (ynpyras, IacTHUecKas), HEBECOMOCTb, COOOIAIOIINECS COCY/IbI;

YBEpEHHO pa3nuyarh sBiaeHUs (Iuddy3us, TEmaoBoe IBUKEHUE YaCTUI[ BEIIECTBa,
PaBHOMEpPHOE [IBUKEHUE, HEPAaBHOMEPHOE JBI)KEHUE, HHEPLHUSA, B3aUMOICHCTBHE TeEl,
paBHOBecHE TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO BpalleHMs, Ieperaya JaBlIeHUs TBEPIbIMU
TEJIaMH, J>KUJIKOCTSMH M Ta3aMH, aTMoc(epHOe MaBlCHHE; IUIaBaHHE TeJl, MPEeBpaIlCHUs
MEXaHUYECKOW HSHEpruM) MO ONMCAHUI0 HX XaAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE,

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUI B OKpYyXKarolem mupe (B
TOM 4uclie (PU3NYECKUE SBICHHUS B MPHUPOJIE: IPUMEPHI ABHKCHHS C PA3IIMYHBIMH CKOPOCTSIMH
B KMBOW W HEXHMBOW NIPUPOJAE, NCHCTBUE CHUJ TSDKECTH, TPEHMS, YNPYTOCTH B NPUPOAE U
TE€XHMKE, BIUSHUE aTMOCPEPHOro NaBJICHHS Ha KMUBOW OpPraHM3M, IUIaBaHHE pbIO, pplyaru B
TeJle 4YeJOBEKa), NPU 3TOM IEPEeBOAUTh MPAKTHUYECKYIO 3ajauy B Y4YeOHYIO, BBIJIENATh
CYLIECTBEHHbIE CBOMCTBA (IIpU3HAKHU) PU3NYECKUX SBICHUI;

OIMCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (U3WYECKHE SBJICHUS, UCHONb3Yysd (U3NUECKUe
BEJIMYMHBI (Macca, O00bEM, IJIOTHOCTh BEILECTBA, BPEMsl, MyTh, CPEIHsS CKOPOCTb, CHUJIA
YIIPYTOCTH, CUJIa TSYKECTH, BEC TeJa, CUila TPEHHs, JaBJeHue TBEPAOro Tela, AaBlIeHHE CTON0a
KHJIKOCTH, BBITAJIKMBAOLIAs CUJIA, MEXaHM4YecKas paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT
CHJIBL, KOA(QUIIMEHT TOJIE3HOT0 JEWCTBUS MEXaHM3MOB, KMHETHYECKass M MOTCHIMAIbHAs
9HEprusi), Ipu OMMCAHUU MTPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIOJIb3YEMbIX BEJTUYHMH,
uX OOO3HAYEHHS W €IWHUIBl (U3NYECKUX BEITHYWH, HAXOAUTH (OPMYIBI, CBS3BIBAIOIINE
JAHHYIO (PU3MUYECKYI0 BEIMYMHY C JAPYIMMH BEIMYMHAMH, CTPOUTH TpaUKU H3YydEeHHBIX
3aBUCHUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS U IPOLIECCHl, UCIOIb3Yys MpaBUia
CIIOKEHUsI cuil (BAOJNb OnHOM mpsmoil), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
IpaBUJIO paBHOBecHs pblyara (0O10Ka), «30JI0TO€ MPAaBUIO» MEXAHUKH, 3aKOH COXpaHEHHUs
MEXaHUUYECKOW SHEpruH, MPH 3TOM J1aBaTh CIOBECHYIO (hOPMYJIMPOBKY 3aKOHA U 3aIlUCBIBATh
€ro MaTeMaTU4eCKOE BBIPAKEHHUE;

CTPOUTh NPOCThIE (PU3NYECKHE MOJEIU PEAIbHBIX OOBEKTOB, MPOLECCOB M SBICHMMH,
BBIJICNIATh TIPH STOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, IPOIIECCOB,
SBJICHUM, NPUMEHSATh (U3NUeckrue MoJenu s OObACHEHUS (U3NYECKUX IPOLECCOB U
pereHust yueOHbIX 3a/1a4;

O0BACHATH (PU3NUECKUE SIBICHUS, MPOLECCH M CBOICTBA TEJ, B TOM YUCIIE B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, U pelaTh KaueCTBEHHBIE 3aJlaud, B TOM
quciae TpeOyIoIMe YUCICHHOTO OLCHHWBAHUS XapaKTEPHBIX 3HAYEHUN (PU3NUYECKUX BEIHYUH,
IIPH 3TOM BBIOMpATh AJEKBAaTHYIO (PU3UYECKYIO MOJENb, BBISBIATH MPUYMHHO-CIIEACTBEHHbIE



CBSI3M M BBICTPAMBATh JIOTHYECKYIO LIEMTOYKY PAcCYkKICHHI C ONOPOH Ha M3yYeHHBIC CBOICTBA
(hu3HUeCKUX SIBICHUN, (PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IETIH;

pemarhk pacy€THbeie 3amaud (B 2—3 AEWCTBHS) MO WM3y4aeMbIM TeMaM Kypca (DU3UKH,
BbIOMpasi aJeKBATHYIO (PU3MUECKYI0 MOJEIb, C HCHOJIb30BAHUEM 3aKOHOB U (OpPMYII,
CBSI3BIBAIOIINX (PM3UYECKUE BEIIMYHMHBI, 3alACHIBATH KPATKOE YCIOBUE U PA3BEPHYTOE PEIICHHE
3aJau¥, BBISBIIATH HEIOCTAIONINE WM M30BITOYHBIE JaHHBIE, 00OCHOBBIBATH BHIOOp MeTOna
pelieHus 3aJayd, KCIOJb30BaTh CIPAaBOYHBIC JIAaHHBIC, IPOBOJUTH MaTeMaTHUECKUE
npeoOpa3oBaHus U PACUETHI, OLCHUBATH PEATMCTUYHOCTD MOJIYYEHHOTO 3HAaYCHUS (PU3HUECKON
BEJIMYMHBI U OMNPEIeNsATh Pa3MEepPHOCTh (PU3MUECKON BEIMUYWHBI, MOMYUYEHHOM NpPHU pEUICHUH
3aJa4;

pacmo3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh P MOMOIIU (PU3NYECKUX METOJIOB,
U TIpeiaratb OPUEHTUPOBOYHBIN CIIOCOO PEIICHUs, B ONMCAHUN MCCIICIOBAaHHS PACIO3HABAThH
IPOBEPsieMOe TIPEANON0KEHUE (TUTIOTE3Y), UHTEPIPETUPOBATE MOTYUCHHBIN PE3yIbTaT;

IIPOBOJIMTH OIBITHI 10 HAOMFOIEHUIO (DU3NICCKUX SIBICHUH MM (PU3HMUECKUX CBOWCTB Tell
(muddy3us, TEmIoBoe pacIIMpeHHEe Ta3oB, SBIEHHE WHEPLUUH, H3MEHEHHE CKOPOCTH MpHU
B3aMMOJICHCTBUU TeJ, Tepelava JaBJICHUS JKUIKOCTBIO M Ta30M, HPOSBICHUE JCHCTBUS
aTMOC(epHOr0 JaBJICHHUs, IEHCTBHE MPOCTHIX MEXaHNU3MOB): ()OPMYIIHPOBATH MPEIIOI0KECHNE
(rumoTe3y) 0 BO3MOXKHBIX pe3y/ibTaTax HaOIIOJCHUN, CAMOCTOSTEILHO COOUPATh YCTAHOBKY U3
n30BITOUHOr0 Habopa 00opyROBaHUS U POPMYIUPOBATH BHIBOIBI,

MPOBOJAUTH TPSMBIE W KOCBEHHBIE H3MepeHus (U3HUYECKUX BEIUYMH (pacCTOsHHE,
MIPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tela, CUja, TeMIlepaTypa, IIIOTHOCTh JKUAKOCTH H
TBEPAOrO TeNa, CHJIA TPEHHSI CKOJBKEHUsS, IAaBICHHE BO3/yXa, BBITAIKUBAIONIAS CHIIA,
JCWCTBYIOMAs HAa TOTPYKEHHOE B IKHJIKOCTh Teslo, KOd()HUIMEHT mMone3Horo neicTBus
OPOCTBIX ~ MEXaHW3MOB) C HCIOJNB30BAHMEM aAHAIOTOBBIX M HU(POBBIX MPUOOPOB,
000CHOBBIBaTh BBIOOpP METO/la M3MEpEHHs, (PUKCHpPOBATh TOKa3aHWs MPUOOPOB, HAXOIUTH
3HAYCHUE M3MEPSAEMON BEIMYMHBI C MOMOIIBIO YCPEIHEHUS PE3YJIbTaTOB CEPUU M3MEPEHUI U
OLICHMBATh MOIPEIIHOCTh U3MEPEHUH;

IIPOBOJMTH HECITIOXKHBIE SKCIIEPUMEHTAIbHBIC UCCIICAOBAHHS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHMOCTH TYTH PABHOMEPHO JBIIKYIIETOCS Tela OT BPEMEHHU ABMXKCHUS Telna,
CHJIBI TPEHHS CKOJBKEHHs OT CHJIBI HOPMaJbHOTO JaBJICHHUS, KadecTBa 00paboTKH
MOBEPXHOCTEH Te M HE3aBHCHUMOCTH CHUJIBI TPEHUS OT IJIOMIATN COMPUKOCHOBEHHUSI TEN, CHIIBI
YIPYrOCTH OT YJIMHEHHSI MPYKUHBI, BEITATKUBAIOMICH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTh
Tela M OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Te€la, OT TIyOWHBI, HA
KOTOPYIO TIOTPY>KEHO TeJ0, YCIOBHH TUIaBaHUs TN, YCIOBUH PaBHOBECHs phlyara M OJOKOB):
COBMECTHO C yuuTeneM (OopMyIMpOBaTh 3a/auy U THUIOTE3y HCCIIEOBAHUS, CAMOCTOSTEIHLHO
IUIAHUPOBATh HUCCIIEIOBAHHUE, CAMOCTOSTEIBHO COOMpATh SKCIHEPUMEHTAIBHYIO YCTAaHOBKY C
UCTIOJIb30BaHHEM WHCTPYKIIUH, TIPEICTABIIATH OTYyYSHHBIC 3aBHCUMOCTH (PH3MYECKUX BEITHYNH
B BHJE TaOJuIl ¥ TPapuKOB, OICHWBATH MOIPEIIHOCTH, JEJaTh BBIBOABI MO pPE3yJibTaTaMm
UCCIICIOBaHHUS;

coOmoaTh MpaBuja TEXHUKU Oe30macHoro Tpyaa mnpu pabore ¢ l1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIB JCHCTBHS TPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETpP, COOOINAIONIMECS COCYAbI, OapoMeTp, pblYar, MOIBHKHBIA |
HETIOJIBMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;

XapaKTepU30BaTh MPHUHIIMILI ICHCTBHUS W3Y4EHHBIX NMPHUOOPOB, TEXHUYECKUX YCTPOKMCTB
¥ TEXHOJOTMYECKUX TPOLECCOB C OMOPOM Ha WX ONHUCAHUSA (B TOM YHMCIE: MOJIIIUITHUKH,



YCTPOWCTBO BOAOMNPOBOJA, THJPABIMYECKUN T1pecc, CUGOH, MaHOMETp, BBICOTOMED,
MOPIIIHEBON HACOC, apeoMeTp), HCIONB3ysS 3HAHHS O CBOMCTBAX (DM3MUECKUX SIBICHHUHA U
He00X0MMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPHUTENBHBIX MPHUOOPOB W TEXHOJOTMYECKUX MPOIECCOB TMPHU pElIeHUH y4eOHO-
MPaKTUYECKUX 3a]1a4;

OPUBOJUTH TpUMEPHl (HAXOIUTh HH(OpPMALKMIO O TMpUMEpax) MPAKTHIECKOTro
UCTIOIh30BaHUS (PHU3UYECKUX 3HAHUH B ITOBCEIHEBHOM JKU3HH I 0OeCTieueHUsT 0€30MMacHOCTH
npu oOpalieHnd ¢ TpuOopaMd M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHHs 30POBBS U
cOOJII0/IEHNS HOPM DKOJIOTMYECKOT 0 TTOBEJICHHSI B OKpY’KaIOLIel cpeie;

OCYILIECTBIATH OTOOp MCTOYHHKOB HWHGPOpMAaLUU (HU3UUECKOr0 COJACpKAaHUSA B
HNHTepHeTe, caMOCTOATEILHO (OPMYITHPYS MTOMCKOBBIN 3aMpoC, HA OCHOBE MMEIOIITUXCS 3HAHUN
U MyTéM CPaBHEHHS PAa3IMYHBIX HMCTOYHUKOB BBIICHATH HMH(OpMALNIO, KOTOpas SBISETCS
MIPOTUBOPEUYUBOU MU MOXKET OBITh HEJOCTOBEPHOM;

UCTIOJIh30BaTh TP BBIMOTHEHUN YUEOHBIX 3aJlaHUN HAYYHO-TIOMYISPHYIO JTUTEPATypy
(bu3MUecKoro cojepxaHusi, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu WHTepHET, BIaaeTh
npuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHUs WH(GOPMAIMU W3 OJHOH 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKWE NMHCHMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHHUKOB MH(OpMaIuu GU3NYECKOro COAepKaHusl, B TOM UKcCie MyOnnyHO AeTaTh KpaTKue
COOOIICHUST O pe3yibTaTaXx MPOCKTOB WM Y4YEOHBIX HCCIIEIOBAHUM, MPHU ATOM T'PAMOTHO
WCIIONb30BATh M3YyUEHHBINM MOHSITUIHBIN anmapar Kypca (GU3HKH, COMPOBOXAATh BBHICTYIUICHUE
MpEe3eHTAlUECH;

IPHU BBINOJIHEHUH YYEOHBIX MPOEKTOB W HCCIIECNOBAHUI pacrpeneisiTh O0S3aHHOCTH B
rpylIie B COOTBETCTBUM C IOCTaBICHHBIMHU 3a/Ja4yaMH, CJIEAWTh 3a BBIIOJHEHHWEM IUIAHA
JCVCTBHI, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAA B JCSITEIBLHOCTh TPYIIIBI, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX.

K xouiy oOydeHus ¢ 8 knacce npeaMeTHbIE pe3ysbTaThl HA YIIIyOJICHHOM YPOBHE JIOJIKHBI
oTpaxaTh COOPMHUPOBAHHOCTh Y O0YYAIOIINXCS YMEHHM:

UCIIOJIb30BaTh IMOHATUS (Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JBHUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHMS BEIIECTBA, KpUCTAUIMUECKHME M aMop(Hble Tena,
HACHIIIEHHBIH M HEHACBIUICHHBIM Tap, CcHnocoObl M3MEHEHUs BHYTPEHHEH DHEpruw,
JJIEMEHTApHbI  JJIEKTPUYECKUN  3apsAll, IPOBOAHHUKH, IOJIYNPOBOJHUKH, JUIJIEKTPUKH,
UCTOYHHUKHU MOCTOSIHHOI'O TOKA, AJIEKTPUYECKOE M MArHUTHOE MOJIsl, ONTHUYECKas CUCTEMA) U
CHUMBOJINYECKHH S3bIK (PU3UKHU NP PEIICHUH YUEeOHBIX U MPAKTHUECKUX 3aa4;

YBEPEHHO pa3inyaTh sBJIEHUs (TEIUIOBOE pacllupeHue (CKaTue), TeIIoBOe paBHOBECHE,
IIOBEPXHOCTHOE HAaTSDKEHHE, CMAYMBaHUE, KalWUISPHBIE SIBICHUS, UCIIApEHUE, KOHACHCALNS,
IUIaBJICHUE, KPUCTAUIM3alUs, KUIEHHE, CIocoObl Temonepeaayn (TernaonpoBOJIHOCTb,
KOHBEKIIHs, WU3JIYy4EHHE), TEIUIOBBIE IOTEPH, DJIEKTPU3aLUs TEJ, B3aUMOJEHCTBUE 3apsJ0B,
JNEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aMMOACHCTBHE MAarHUTOB, ACHCTBHE
MarHUTHOIO IOJI Ha NMPOBOJHUK C TOKOM) IIO ONMCAHMIO MX XapaKTEpPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKpYy)Karomem mupe (B
TOM 4ucie (U3NYecKue SIBJICHHUS B IPUPOAE: MOBEPXHOCTHBIE M KaNWUIApHBIE SBJICHUS B
NpUpOZe, KPUCTAITBI B TIpupoae, n3nydeHne CoiHIa, 3aMep3aHne BOIOEMOB, MOPCKUE OpPHU3HI,



o0pa3oBaHHE pOCbl, TyMaHa, UHes, CHera, OJJIEKTpUYecKhe SBJIEHHs B aTMmocdepe,
9JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TMoiie 3emid, JApeld MomocoB, poib
MarHUTHOTO TMOJIA JJIsi JKM3HU Ha 3emje, MOJSPHOE CHSHHUE), MpU 3TOM TEepPEeBOAUTH
NPaKTUYECKYI0 3aJady B y4eOHYIO, BBIJCNATh CYHIECTBEHHBIE CBOMCTBAa (TPU3HAKH)
(bu3HUeCKUX SIBICHUN;

OIMCHIBAaTh M3YYEHHBIC CBOMCTBA TeNl M (DM3WYECKHE SBICHUS, UCHONB3Yys (PHU3NUECKUe
BEJIMUMHBI (TEMIepaTypa, BHYTPEHHsISI SHEPTUs, KOJIMYECTBO TEIUIOTHI, paboTa rasza, yaelbHas
TEIIOEMKOCTD BEIIECTBA, YAEIbHas TEIUIOTa IUIABJICHUS, yelbHas TEIIOTa MapooO0pa30BaHus,
yJleJIbHas TEeMJI0Ta CroOpaHust TOITUBA, KO3 (UIIMEHT MOJIE3HOr0 ASHCTBUS TEIJI0BOM MAIMHBI,
OTHOCHUTENIbHAS BIIAXKHOCTh BO3/lyXa, JJIEKTPUYECKUN 3apsl, CHJIa TOKa, JIJIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTUBIIEHHE NpoBoAHKKA, D/IC B 1enM IOCTOSIHHOIO TOKA, AJIEKTPUYECKOE
yIeIbHOE COMPOTHUBIIEHHWE BEUIECTBA, pabOTa M MOIIHOCTh JJIEKTPUYECKOrO0 TOKa), MpHU
ONMCAHUM TIPABWJIBHO TPAKTOBAaTh (PU3MUYECKUIl CMBICI HCIONB3YEMBbIX BEIUYMH, WX
0003Ha4YeHUS U €AUHUIIBI (PU3UUYECKUX BEIIMYMH, HAXOAUTh (DOPMYIIbI, CBSA3bIBAIOUINE TAHHYIO
(U3NYECKyI0 BEIMYUHY C IPYTUMHU BETUYWHAMH, CTPOUTH T'papUKH W3YUYEHHBIX 3aBUCHMOCTEN
(hU3HUECKUX BEIIUYUH;

XapakTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHUS U MPOLECCHl, HUCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOpUU CTPOCHUS BELIECTBA, YPaBHEHUE
TEIUIOBOr0 OajaHca, 3aKOH COXpPaHEHMs 3JIEKTPUYECKOro 3apsia, 3akoH KynoHa, mpuHIUN
CYNEepHO3UIMU DJIEKTPUUYECKUX Mojel, 3akoH Oma Uil ydacTka nemnu, npasuia Kupxroda,
3akoH OMa n1ys MONHOW 1eny, 3akoH J[koynsa-JleHna, 3akoH COXpaHEHUs >HEPTUH, IPU 3TOM
pas3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €r0 MATEMaTHYECKOE BBIPAKECHUE;

CTPOUTH MPOCThIE (UINYECKHUE MOJENN pealbHbIX OOBEKTOB, MPOLIECCOB U SIBJICHHIA,
BBIJICNIAT TIPH 3TOM CYIIECTBEHHBIE M BTOPOCTCIICHHBIE CBOWCTBAa OOBEKTOB, MPOIIECCOB,
SBIICHUHN, NPUMEHATh (U3NUeckue Moneau aisi OOBSCHEHHsS (U3NYECKUX MPOLECCOB U
pelieHus yueOHbIX 3a/1a4;

OOBICHATH (PM3UUYECKUE SBIICHUS, TIPOIIECCHl U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa, U pelaTh KaueCTBEHHBIE 3aJlaud, B TOM
yucae TpeOyrole YMCICHHOTO OLEHMBAHUS XapaKTEPHBIX 3HAYEHUH (U3NYECKUX BEIMYUH,
IPU 3TOM BBIOMpATh a/€KBATHYIO (DU3HUECKYI0 MOJEJb, BBIBIATH MPUUMHHO-CIIEICTBEHHBIE
CBSI3M U BBICTPAUBATh JIOTHYECKYIO LIETIOYKY PACCY’KICHHUM ¢ ONOpOil Ha M3Y4YEHHBIE CBOWCTBA
(bu3nuecKux sIBICHUN, (PU3HUECKUEe 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelIaTh pacu€THbiE 3afaud (C onmopoil Ha 2—3 ypaBHEHHSs) MO HM3y4aeMbIM
TeMaM Kypca (GU3UKH, BbIOMpas aeKBaTHYIO (PU3NUECKYIO0 MOJEIb, C UCIOJIb30BAaHUEM 3aKOHOB
U (opmyn, cBA3BIBAIOMIMX (PU3MUYECKHE BEIWYUHBI, 3alMCBIBATh KpPAaTKOE YCIOBUE U
pa3BEpHyTOE pellleHUuEe 3aJayd, BBIABIATH HEAOCTAIOIIME WJIA U30BITOYHBIE JAaHHBIE,
00OCHOBBIBaTh BBHIOOp MeETOJa pEUICHHS 3a/JadH, HCIOIb30BaTh CIIPAaBOYHBIE TaHHEIE,
NPUMEHATh METOABl aHallM3a Pa3MEPHOCTEH, HMCIOIb30BaTh I'paUUecCKUe METOMAbI PelleHUs
3aJ1a4, MPOBOJUTH MaTeMaTUYEeCKUEe MPeoOpa3oBaHus U pacd€Thbl, OLEHUBATh PEATUCTHUHOCTh
HOJTYYEHHOI'0 3Ha4yeHUs (U3NYECKOM BEIMYMHBI U ONPEAEATh Pa3sMEpHOCTh (PU3MUECKOU
BEJIMUMHBI, TOJIy4EHHOU MPH pELIeHUH 3a/1a4H;

pacro3HaBath MpoOJIeMbl, KOTOPbIE MOXKHO PELIMThH MPHU MOMOLIM (PU3UYECKUX METOJOB,
U TpeuiaraTb OpUEHTUPOBOYHBIN COcO0 pelieHus, B OMMCAHUM HCCIIEI0BaHUS paclio3HaBaTh
IIPOBEPSIEMOE IIPEANION0KEHUE (TUIIOTE3Y), UHTEPIPETUPOBATH NIOJYyUYEHHBIH PE3YIbTAT;

MPOBOJIUTH OMBITHI 110 HAOIIOEHUIO (PU3NUECKUX SBICHUM WU (PU3MUECKUX CBOWCTB TeI
(KanmuJUTApHBIE SBIICHHS, 3aBUCUMOCTH JAaBJICHUS BO3JyXa OT €ro o0béMa M TeMIleparyphl,



CKOpPOCTH IIpoLlecca OCTHIBaHUS (HArpeBaHWs) NPH H3IYYCHUH OT I[BETa H3IIydaromein
(morsomaronei) MmoBepXHOCTH, CKOPOCTh WCHApEHHUs BOJABI OT TEMIEPaTyphbl >KUAKOCTH M
Iomaau €€ MOBEPXHOCTH, JJIEKTPU3AIMs Ted M B3aUMOJCHCTBHE AIICKTPHUECKHUX 3aps/IoB,
B3aMMOJICHCTBUE TOCTOSHHBIX MAarHWTOB, BU3YaJIW3allsl MAarHUTHBIX TIOJIEH IOCTOSHHBIX
MarHuTOB, J€HCTBUS MarHUTHOTO TOJS HAa MPOBOAHHMK C TOKOM, CBOMCTBA AJIEKTPOMArHMTa,
CBOMCTBa  DJICKTPOJBUTATENS  IOCTOSHHOTO  TOKa):  (OPMYJIHpPOBATH  IPOBEPSEMOE
IpeAnoNIoOKeHNe (THIOTe3y) O BO3MOXKHBIX pe3yibTaTax HaONIOJCHUH, CaMOCTOSTEIHHO
coOMpaTh YCTaHOBKY W3 H30BITOYHOro Habopa OOOpYHOBaHUS, OMMCHIBATH XOJ OMNBITA U
(hopMynHUpOBaTh BHIBO/IBI;

NPOBOJUTH TPSMBIE M KOCBEHHBIE HM3MEpEHHs (M3MUYECKHX BEJMYMH (TeMIeparypa,
OTHOCUTENIbHAsl BJIAXHOCTh BO3[yXa, CWJIa TOKa, HAIpsDKEHHE, YIeNIbHAs TErI0EMKOCTh
BEILIECTBA, CONPOTHBJICHUE IPOBOJAHMKA, paboTa M MOIIHOCTh JJIEKTPUYECKOrO TOKa) C
UCITIOJIb30BAaHMEM AaHAJIIOTOBBIX M IHM(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP MeETOAA
M3MepeHus, pUKCUPOBaTh MMOKa3aHNUs IPUOOPOB, HAXOANUTH 3HAYCHHUE U3MEPSIEMON BEIMUNHBI C
TIOMOIIBIO YCPETHEHUS PE3YJIbTATOB CEPUU U3MEPEHHM U OLIEHUBATh MOTPEIIHOCTh H3MEPEHHIA;

IPOBOJUTH 3KCIICPUMEHTAJIbHBIC MCCIICIOBAHUS 3aBHCUMOCTEH (M3MUYECKUX BEITMYUH
(3aBUCHMOCTh JIaBIICHHSI BO3AyXa OT €ro o0béMa W HArpeBaHds WIH OXJIAXKICHHS,
WCCIIEZIOBAaHNE SIBIICHHS TEIUIOOOMEHAa NpU CMENIMBAaHUHM XOJNOAHOM W TOpsYeld BOIHI,
3aBHCUMOCTH COIPOTHBIICHHS TIPOBOJAHUKA OT €r0 JUTHHBI, IJIOMIAH TIONEPEYHOTrO CEUSHHS U
YIEJIBbHOTO COMPOTUBICHHUS BEIeCTBa MPOBOJHMKA, CHJIBI TOKA, IPOTEKAIOLIET0 uepes
MPOBOJHHUK, OT HANpsHKCHHWS Ha TPOBOMHHUKE, WCCIECAOBAHUE IMOCIENIOBATEIBHOTO U
MapajyIeIbHOr0 COeTUHEHUH MTPOBOJHUKOB): COBMECTHO C yuuTeaeM (pOopMyIUpoBaTh 3aaady U
THIIOTE3y HCCIIEIOBAHUS, CaMOCTOSTEIBHO IIAHUPOBATH HCCIECJOBAHHUE, CAMOCTOSATEIHHO
coOHMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJNBb30BAHUEM HHCTPYKIUH, MPEACTABIATH
HOJIyYCHHBIE 3aBUCHMOCTH (DM3MYECKMX BEIMYMH B BHJIE TaONUI] W TpapuKOB, OLEHHBATH
HOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3Y/IbTaTaM HCCIICIOBAHUS;

cobOmroiaTh npaBmiia 6E30MacHOro Tpy/aa Mpu padoTe ¢ 1ad0paTOPHEIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPHUHIIMIEI IEHCTBUS W3Y4EHHBIX NMPHUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTHYECKUX MPOIIECCOB C OMOPOM HAa UX OMHUCAHUSA (B TOM YHUCIE: CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETp, TapoBas TypOWHa, aMIepMETp, BOJBTMETP, CUYETUHK DSICKTPUICCKOH
SHEPIruM, 3JIEKTPOOCBETUTENbHbBIE MPHUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPH! (TpUMEpHI),
IPEIOXPAHUTENN M UX MIPUMEHEHHUE B OBITY M TEXHHUKE, IPUMEHEHHE MOCTOSIHHBIX MarHHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSTHHOTO TOKa), MCIIONB3YS 3HAHHUA O CBOMCTBaxX
(bu3mYecKuX SBICHUHN, HEOOXOMMbIE (PM3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh NTpPOCTbIE TEXHUYECKHE YCTPOHCTBA W HM3MEpUTENbHBIE MPUOOPHI 10
CXeMaM M CXEMaTU4YHbIM pHCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABHUTaTeNlb BHYTPEHHETO CrOPaHUs, SJEKTPOCKOI, PEOCTaT), COCTABISTH CXEMBI
AIIEKTPUYECKUX MENel C IMOCIeOBaTeIbHbBIM M TapalIeIbHBIM COSAMHEHHEM 3JIEMEHTOB,
pa3nuyasi yCIOBHBIE 0003HAYEHHS DJIEMEHTOB JJIEKTPUUECKUX IIETICH, MCIIONb30BaTh CXEMBbI
CXEMAaTUYHbIC PUCYHKU HM3YYCHHBIX TEXHUUYECKUX YCTPOICTB, U3MEPUTENIBbHBIX NMPUOOPOB U
TEXHOJIOTHYECKUX MPOIIECCOB MPH PEIICHUH Y4eOHO-TIPAaKTHIECKUX 33]1ad;

OPUBOIUTH TpUMEphl (HAXOAWTh HUHPOPMALUIO O TpUMepax) MPaKTUYECKOTO
MCTIONb30BAaHMS (PM3MYECKUX 3HAHWK B TIOBCEJHEBHOW JKU3HU ISl o0ecieueHns 0e301MacHOCTH
npu oOpamieHuu ¢ mpuOopamMM M TEXHMYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 37J0POBbS U
COOJIIOICHHS HOPM 3KOJIOTHYECKOT0 TOBEJICHNS B OKPYKAIOIEel cpee;



OCYLIECTBIATh MOMCK HH(OpManuu Qusnueckoro conepxkanus B HMHTepHere,
CaMOCTOSITENTbHO (OPMYIHMPYS TIOMCKOBBIA 3ampoc, Ha OCHOBE HUMEIOIIUXCS 3HAHUM U
CpaBHEHMs JOMNOJHUTENIBHBIX WCTOYHHUKOB BBIJEIATh MH(MOpPMALHIO, KOTOpas sBISETCS
IPOTUBOPEYMBOI M MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIB30BaTh IPU BBINOJHEHUU YYEOHBIX 3a/laHUil HaydHO-TIONYJISIPHYIO JINTEPaTypy
(U3NYECKOTO CONEpKaHMs, CIpaBOYHBIE MaTepuajbl, pecypchl ceTu VIHTepHeT, BiIajeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TeKCTa, ImpeoOpa3oBaHus WMHGPOPMALUMU U3 OJHOM 3HAKOBOH
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCBMEHHbIE W KpaTKHE YCTHBbIE COO0OIIeHus, 0000mas

UH(OPMAIUIO U3 HECKOJIbKUX HCTOUYHUKOB (PU3NYECKOrO COJIEPKaHUs, B TOM YHCIIE MyOJIUYHO
NIPEACTABIIATL PE3YJIBTATHl MPOCKTHOM WM HUCCIIENOBATEIbCKOM JEATEIbHOCTH, IIPU 3TOM
IPaMOTHO HCIOJIb30BaTh H3YyYEHHbIN MOHATUHHBIA anmapar Kypca (DU3MKH, COIPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTALUECH;
IIPY BBINOJHEHUH Y4EOHBIX IMPOEKTOB M HUCCIIEA0BaHUM (PU3NYECKUX MPOLECCOB paclpesensTh
0053aHHOCTH B TpYINE B COOTBETCTBMM C TIOCTABJIEHHBIMH 33/1adaMHM, CIEAUTH 32
BBINOJIHEHUEM IIJIaHa AEUCTBUM M KOPPEKTUPOBATH €ro, a/JIeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIAJl B JE€ATENBHOCTh I'PYIIIbI, BEICTPAUBATh KOMMYHHUKaTUBHOE B3aUMOJCHCTBUE, NPOSIBIIASA
TOTOBHOCTh pa3peraTb KOHQIUKTBI.

K xouny obydenus ¢ 9 knacce npeaMeTHbIE pe3ysbTaThl HA YIIIyOJICHHOM YPOBHE JIOJIKHBI
OTpakaTh C(OPMUPOBAHHOCTH Y OOYUYAIOIINXCS YMECHUH:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO JABHIKCHHUS,
HEBECOMOCTh M TEPerpy3Kd, LEHTP TSHKECTH, MEXaHMYECKHE BOJIHBI, 3BYK, WH(Pa3ByK U
YIBTPa3BYK, JJIEKTPOMArHUTHBIE ~ BOJHBI,  PEHTI€HOBCKOE  H3JIyYEHHE, IIKana
AJIEKTPOMArHUTHBIX BOJIH, MCTOYHUKU CBETAa, OJNIM30PYKOCTh M JAIBbHO30PKOCTH, CIIEKTPHI
UCITYCKaHHsI WM TIOTJIOIIEHUs, anb(a-, Oera- W ramMma-u3IydeHHUs, H3O0TOIbI, sJepHas |
TEpMOsIJIepHasi HHEPreTUKa) M CHUMBOJIMYECKUN S3bIK (DU3MKM TPH PEHICHUU YYEOHBIX H
MPAKTUYECKUX 3a]1aY;

YBEPEHHO pa3inyaTh SBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JIBMKCHUE, PAaBHOYCKOPEHHOE IPSMOIMHEHHOE IBHKECHHE, CBOOOTHOE TaJeHNE TeJ, JBIKCHHE
10 OKPYXXHOCTH, B3aHUMOJCHCTBHE TeJ, PABHOBECHE MAaTEpUAIbHON TOYKH, PEAKTUBHOE
JBWKCHNE, HEBECOMOCTh, KoONeOaTenbHOE JBHKEHHE (TFapMOHHMYECKHE, 3aTyXaroIlue,
BBIHY)KICHHBIC KoJeOaHMsI), PE30HAHC, BOJHOBOE JIBIKEHHE (PACIPOCTPAHEHUE U OTPAKCHHE
3ByKa, HHTeppepeHIus 1 AUPPaKI¥sl BOTH), PIMOINHEHHOE PaCIpOCTpaHeHNE, OTPaKEHHE U
IPEJIOMJICHUE CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETa, Pa3lIoKEHHE OeIoro cpera B
CIIEKTpP U CJIO)KEHUE CHEKTPAIbHBIX I[BETOB, ECTECTBECHHAS! PaJIMOAKTHBHOCTh, BOSHUKHOBCHHE
JMHEWYATOro CIEKTpa W3ITyYeHHs) MO OMMCAHWIO WX XapaKTEePHBIX CBOWCTB W Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NYECKUX SBICHUI B OKpYXKaromeMm Mupe (B
TOM 4Hucie (U3MYECKHE SIBJICHUS B NPUPOAE: IMPHIUBBI U OTJIMBBI, ABM)KEHHE IUIAHET
ConHEYHOH CHCTEMBI, PEaKTUBHOE MABWKCHHE J>KUBBIX OPraHU3MOB, BOCIPHATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETpsICEHHE, CEHCMHUYECKHUE BOJIHBI, I[yHAMH, 9XO, LBETa TeJl, ONTHUYECKHE
SBJICHUS. B NpUpOJe, OWOJIOrMYecKoe JEHCTBHE BHIMMOTO, YIBTPAQHOIECTOBOIO H
PEHTTCHOBCKOTO M3JIy4EHHH, €CTECTBEHHBIH paIHMOaKTHBHBIA (OH, KOCMHYECKHE Iy4H,
PaIMOaKTUBHOE M3IIyYCHHE TPUPOJHBIX MHHEPAIOB JCHCTBUE paJMOAaKTHBHBIX M3JIy4eHUI Ha



OpPraHM3M 4YeJIOBeKa), NMPU 3TOM MNEPEeBOJUTH MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOWCTBA (TIpU3HAKHN) PU3NIECKHUX SBICHUI;

OIKCHIBaTh U3y4YCHHBIE CBOWCTBA TeNl M (PU3MYECKHUE SBJICHUS, UCIONb3yd (U3HUECKUE
BEJIMYMHBI (CpeIHSsi W MTHOBEHHas CKOPOCTh Telna TpH HEPAaBHOMEPHOM JIBM)KCHUU,
YCKOpEHHUE, TMepeMelleHne IPU PABHOYCKOPEHHOM NPSIMOIMHEWHOM JBH)KEHUHU, YIJIOBas
CKOPOCTh, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHla TPEHHUs, CHJIa YIPYTOCTH, CUJa TSKECTH,
YCKOpeHHEe CBOOOJHOTO MAaJCHHsI, BEC Tela, LEHTP THKECTH TBEPIOro Tela, UMIYJIbC Tela,
UMITYJIBC CHJIBI, MOMEHT CHJIBI, MEXaHU4ecKas paboTa M MOIIHOCTh, TOTCHIIMATbHAS YHEPTHS
Tena, TOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIMAIbHAs YHEPrHsl CXKaTOW MPYKUHBI,
KAHETHYECKasi DHEpPrus, IOJHAS MEXaHWYeCKas OSHEPTHs, IEepUOJl M YacToTa KOJCOAHWIA,
MePHOJ MATEeMAaTUYECKOrO U MPYKUHHOTO MASTHUKOB, JUIMHA BOJHBI, TPOMKOCTH 3ByKa U
BBICOTA TOHA, CKOPOCTH CBETa, MOKa3aTellb MPETOMIICHUSI CPEMbl), MPU OMUCAHUU MPaBUIBHO
TPaKTOBAaTh (DU3MUECKUN CMBICT HCIONB3yeMbIX BEIHYMH, WX O0O3HAUCHUS M CIUHUIIBI
(bu3HUeCKUX BEMYMH, HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTUMU BEJTUYUHAMH, CTPOUTH IPa(pUKN H3y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIMYUH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U IMPOLECCHI, UCIOIB3YS 3aKOH
COXPAHCHUS YHEPTHH, 3aKOH BCEMHUPHOI'O TATOTCHHUS, MPUHITUI CYMEPIIO3UIIUNA CHJI, TIPUHIIUTI
oTHOocuTenbHOCTU ['anmmnes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMIYIbCa, TEOPEMY O
KAHETHYIECKOW dHEepruu, 3akoH ['yka, 3akoH BepHyimu, 3aKOHBI OTPaKCHUS W TPEIIOMIICHUS
cBeTa, popMyy TOHKOW JIMH3BI, MJIAHETAPHYI0 MOJAENb aToMa, HyKIIOHHYIO MOJETh aTOMHOTO
S7pa, 3aKOHBI COXPAaHEHUS 3apsIOBOTO U MacCOBOTO YHCEN MPH SJCPHBIX PEAKIHSIX, P TOM
pa3nuyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA M €70 MAaTEMaTUIECKOE BBIPAKCHIE,

CTpOUTDH (PU3UUECKHUE MOJIETU pPealbHBIX OOBEKTOB, IPOLIECCOB U SBJICHUI, BHIACTATh MpU
9TOM CYIIECTBEHHBIE U BTOPOCTETICHHBIE CBOMCTBA OOBEKTOB, MIPOIECCOB, SIBICHUH, MPUMEHSTh
(buzmyecKkrue MoIenu s O0ObsICHEHUS (PU3NYECKUX TIPOIIECCOB U PEIICHUS yIEeOHBIX 3a]1a4;

OOBSICHATh (PU3UUYECKUE SBJICHHS, MPOLIECCHl U CBOMCTBA TEIl, B TOM YHUCJIC B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa, U peliaTb KaueCTBEHHBIC 3a]laud, B TOM
quclie TPeOYIIre YHCICHHOTO OICHUBAHUS XAPaKTEPHBIX 3HAUYCHUN (U3MUYSCKUX BEIUUWH,
IpU 5TOM BBIOMpATh aIEKBATHYIO (DU3MUYECKYI0 MOJENb, BBIBISATH MPUUMHHO-CIEICTBEHHBIC
CBS3M W BBICTpAWBAThH JIOTMYCCKYIO IIETIOYKY pPACCY)KICHWH M3 2—3 IIMaroB ¢ OIOPOH Ha
U3Y4EHHBIE CBONCTBA (PU3NYECKUX SBICHUHN, GU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacuy€THbIC 3a/Jayd MO M3y4aeMbIM TeMaM Kypca (U3HMKH, BHIOMpas
aJICKBaTHYI0 (PU3UYECKYI0O MOJENh, C HCIONB30BAaHUEM 3aKOHOB U (POPMYI, CBSI3BIBAIOIIMX
(u3nueckue BETUYMHBI, 3allMChIBaTh KPAaTKOE YCJIOBHME W pa3BEPHYTOE peElICHHE 3a/ayH,
BBISIBJISITH HEJOCTAIONINE WM M30BITOYHBIE JaHHBIC, 0OOCHOBBIBATh BHIOOP METO/AA PELICHUS
3a/laud, WUCIOJIb30BaTh CIPAaBOYHbIE JaHHbIC, MPUMEHSATH METOAbl aHallM3a Pa3MEPHOCTEH,
UCTIOh30BaTh TpadUuecKue METOAbI pPEIICHUs 3aJad, MPOBOAWTh MaTCMATHYCCKHE
npeoOpa3oBaHus U pacd€Thl, OLIEHUBATh PEATHUCTUYHOCTh MONYYEHHOT0 3HaUeHUs (PU3HUECKOit
BCJIMYMHBI U OMPEICIATh Pa3MEPHOCTh (DU3MYECKON BEIWYMHBI, MOTYYECHHOW MPH PEIICHUN
3a/1a4u;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIINTh TP MOMOIIN (PU3NYECKUX METOJIOB,
U TIpejyiaratb OpUEHTUPOBOYHBIN CIOCO0 pelieHus, B OMMCAHUH HCCIIEIOBAaHUS paclio3HaBaTh
poBepsieMoe MPEANoNioKeHne (TUIOTe3y), OLEHUBATH MPABWIBHOCTH IOPSJIKA MPOBEACHUS
WCCIICJIOBAHUSI, MHTEPIIPETUPOBATH IMOIYICHHBIN PE3yIIbTaT;

IPOBOJIUTH OMBITHI 110 HAOIIOEHUIO (PU3NYECKUX SBICHUHN WK (PU3NUECKUX CBOMCTB TEJ
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHS HHEPIHH, 3aKOHA COXPAHEHUs



uMIyjiabca, JelcTBUEe 3akoHa bepHyIIM U BO3HUKHOBEHHE MOIBEMHOW CHIIBI KpbLIa,
3aBUCUMOCTh Tepuoja KoneOaHWW NPYXKHHHOTO MasTHHKAa OT Macchl Ipy3a M KECTKOCTH
OPYKMHBI M  HE3aBUCUMOCTh OT aMIUIMTYIbl MajiblX KojieOaHuM, MpsSMOJIMHEHHOe
pacrpocTpaHeHHEe CBETa, pa3sio’keHHe OesIoro CBeTa B CIIEKTP, U3yUeHHE CBOMCTB M300pakeHUs
B IUIOCKOM 3€pKajie U CBOWMCTB M300pa)keHMsI MpeaMeTa B coOuparolieil JuH3e, HalmoaeHne
CIUIOUIHBIX W  JMHEWYaThIX CIIEKTPOB  M3JIYy4eHHUs): (HOpMyTUpOBaTh IPOBEPSIEMOE
npeanoiaokeHue (TUMOTe3y) O BO3MOXKHBIX pe3ylbTaTaXx HaONI0JIeHUH, CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY W3 H30BITOYHOro Habopa OOOpYHOBaHUS, OMMCHIBATH XOJ OMNBITA U
(opMynHpOBaTH BBIBOABI;

NPOBOJUTH TPHU HEOOXOJMMOCTH CEPHIO TMPSIMBIX HW3MEPEHUH, Ompenenss CpeaHee
3HaYCHHWE HU3MEPSIEMON BEIUYMHBI M OHpENeNss IOTPEelIHOCTh pPEe3YJIbTaTOB IPSMbBIX
MU3MEpPEHU, 000CHOBBIBATH BEIOOP CrIoco0a M3MepeHus (M3MEPUTEIIBHOTO IPHO0pa);

IPOBOJUTH KOCBEHHBIC HW3MEPEHUS (PU3MUECKUX BEIUYMH (CPEIHSIsI CKOPOCTh U
YCKOpEHHE Tella IpH PaBHOYCKOPEHHOM JBHKEHHH, YCKOpEHHE CBOOOJHOTrO TMaJeHMUs,
KECTKOCTD MPYKUHBI, KOA(P(OUIIMEHT TPEHUS CKOIbKEHUS, MEXaHn4YecKas paboTa ¥ MOILTHOCTb,
4acToTa W Mepuoj] KojeOaHWW MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB, (DOKyCHOE
paccrosiHue coOuparolieid JUH3bl W €€ ONTUYecKas CuJla, PaJuoaKTUBHBIA (OH) cC
UCTIOJIb30BaHMEM aHAJIOTOBBIX U LHUQPPOBBIX MPHOOPOB: OOOCHOBBHIBATH BBHIOOP METOIA
U3MEpPEHUs, IUIAaHUPOBAaTh M3MEPEHHS, CaMOCTOSITENIbHO COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTQHOBKY, BBIYHMCIATH 3HAUEHHE BEIMUMHBI W aHAJIU3UPOBATh IOJNyYEHHBIE DPE3YJIbTaThl,
OlIEHHMBAsI MOTPEITHOCTh PE3YIHTATOB KOCBEHHBIX N3MEPEHUH;

MPOBOJUTH AIKCIEPUMEHTAIbHBIE MCCIIEOBAHUS 3aBHCUMOCTEH (U3NYECKUX BEIUYHH
(3aBUCHUMOCTB MYTU OT BPEMEHU MPHU PaBHOYCKOPEHHOM JIB)KEHUHU 0€3 HayalbHON CKOPOCTH,
3aBHCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIbl HOPMAJILHOT'O AAaBJICHUS, TIepruo/ia KoneOanui
MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH, ONpeeNieHue YCKOPEeHHs] CBOOOTHOrO MaJieHus,
UCCIIeIOBaHNE U3MEHEHUS BEJTMUMHBI U HAIPaBJICHUS] MHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH yIJia
OTpPaKEHHUS CBeTa OT yria MajeHus, yria MpeloMJICHHs OT yIJia MaJleHus CBETOBOrO Jyua,
UCCIICIOBAHNE TPEKOB: M3MEPEHHE OJHEPTUM YacTUIBI 10 TOPMO3HOMY IyTH (TIO
¢dororpadusmM)): COBMECTHO € yuuTesneM (HOpMyaUpoBaTh 3a7ady U TUIOTE3Y MCCIEAOBaHMUS,
CaMOCTOSITEITLHO TUTAHUPOBATh HCCIIeZIOBAHUE, CaMOCTOSITETTLHO cobuparp
9KCHEPUMEHTAIbHYIO YCTaHOBKY, IIPEJICTABIIATh MOJIYYEHHBIE 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJE TaOMUI U TrpaUKOB, OLEHUBATH IOTPEIIHOCTH, JeiaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEJOBAHUS;

cobmro1aTh IpaBuiIa 6€30MacHOro Tpyaa nMpu padboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;

XapaKTepU30BaTh MPUHILMUIIEI IEHCTBUS W3YYEHHBIX NMPHUOOPOB, TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTMYECKUX MPOIECCOB C OMOPOI HA UX OMUCAHUA (B TOM YHCIIE: CIIUJIOMETP, AaTYUKU
NIOJIOKEHUS, PACCTOSHUS W YCKOPEHHWs, paKeTa, HXOJIOT, OYKH, IMEpUCKor, (QoToamnmapar,
MHUKPOCKOII, TEJIECKOI, ONTHYECKHUE CBETOBOJBI, CIIEKTPOCKOII, TO3UMETp, kKamepa Buiibcona),
UCTIONIB3YSl 3HAaHUS O CBOMCTBAaX (U3MYECKHUX SBICHUH W HEOOXOmUMbIe (U3NYECKHE
3aKOHOMEPHOCTH, HCIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HM3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX PUOOPOB M TEXHOJIOTHUYECKHX MPOIECCOB MPHU PEIICHUH YIeOHO-
NPaKTUYECKUX 3a/1a4, ONITUYECKHE CXEMBI JUISl IOCTPOEHUS N300paKEHUH B MJIOCKOM 3€epKaje U
cobuparoiei JuH3E;

NPUBOIUTH TpUMEpHl  (HAXOAWTh HWHPOPMALMIO O TpUMepax) NPaKTUIECKOTO
UCIOJIb30BaHMs (PU3NUECKUX 3HAHUM B MMOBCEAHEBHOM JKU3HM I o0ecrieueHus: 6e30MmacHOCTH



npu oOpamieHuu ¢ npuOopaMu M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHMs 3[0pOBbS U
COOJIIOICHNS HOPM SKOJIOTHYECKOT 0 TMIOBEICHUS B OKpYXKaIoIel cpere;

OCYILIECTBIISAITh TNOUCK HMHGopManuu (¢u3nyeckoro conepxkanuss B HHTepHere,
CaMOCTOSITENTFHO ~ (OPMYNHPYsS  TOHMCKOBBIM  3ampoc, HAXOAUTh MYTH  ONpeAeTIeHUS
JIOCTOBEPHOCTH MOITYYEHHON WH(OPMAIIMU HA OCHOBE MMEIOIIMXCS 3HAHUN U JOMOTHUTENbHBIX
VCTOYHHKOB;

UCIOJIb30BaTh NP BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAyYHO-TIOMYISIPHYIO JHUTEpaTypy
(U3NYECKOTO CONEpKaHMs, CHpPaBOYHBIE MAaTE€pHalbl, pecypchl ceTh VHTepHeT, BIaueTh
npuéMaMy KOHCIIEKTHPOBAHUS TeKCTa, MpeoOpa3oBaHus WHGPOPMAIUM U3 OJHOM 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

co3JlaBaTh COOCTBEHHBIEC MMCHMEHHbBIE U YCTHBIE COOOILEHHSI HAa OCHOBE MH(OpMAINK U3
HECKOJIbKMX HCTOYHUKOB (PU3UYECKOr0 COJEp)KaHUs, MYOJUYHO MPEICTaBIATh PE3yJbTaThl
IPOEKTHOM WJIM HUCCIIEI0BATENbCKOM JEATENbHOCTH MPU 3TOM TPAMOTHO MCIOIb30BaTh
W3YYCHHBIM TOHATHUMHBIA ammapaT W3y4aeMoro paszena QU3UKA H  COIMPOBOXKIATh
BBICTYIUICHUE MpE3eHTaluel ¢ yuéTOM 0COOCHHOCTEH ayUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBo yacoB DJIEeKTPOHHbBIE
HanmeHoBaHMe pa3aesioB H TeM (undposrbie)
Ne i/ Kourpousnbie | IlpakTnyeckue
NMporpaMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Pa3gen 1. ®u3nka u e€ posib B IO3HAHUM OKPY:KAIOIIEro MUpPa
1.1 ®u3nka — HaykKa 0 IpUpoJe 2
1.2 dusnueckue BEIUINHEI 4
1.3 EcrecTBeHHO-Hay4YHBIN METOJ I03HAHUS 2 1
HWroro no pazneny 8
Pasnen 2. [lepBoHavaibHbIe CBeICHUS 0 CTPOCHHH BelleCTBA
2.1 Crpoenue BemiecTBa 2 1
JIBM>KEHUE U B3aUMOJICVICTBUE YACTHIL
2.2 4 2
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEIIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBu:keHue U B3aUMO/ieiicTBHE TeJl
3.1 MexaHn4ecKoe IBUKEHUE 10
3.2 WNuepnus, macca, MI0THOCTD 9
3.3 Cuita. Bunsr cun 15
Hroro no pazneny 34
Pasnen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
4.1 Hasnenue. llepenaya naBnenus: TBEPABIMU 5 2




TCIaMH, ) KUAKOCTAMMU U Ira3aMH

4.2 JlaBneHue KUIKOCTH
4.3 AtmocepHOe naBiIcHHE 5 1
44 I[eﬁCTBIfe JKMJIKOCTH M ra3a Ha 12 3
MOrpyXEHHOE B HUX TEJIO
Hroro no pazneny 28
Pa3znesa 5. PaGoTa u MomHOCTb. JHeprus
51 PabGora u MmomHoOCTh 6
5.2 IIpocTeie MEXaHNU3MBI 8
5.3 MexaHnueckasi JHeprus 5
Uroro no pazneny 19
Pa3nen 6. [loBTOpuTEIbHO-00001IAI0IINIE MOY I
6.1 [ToBTOpHUTENHHO-00001AIOIINH MOTYITH 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 23




8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HauMeHoBaHUe pa3ieioB H TEM nudposbIe
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (uncpp )
NMporpaMmblI Bceero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3pgea 1. TenyioBbIe ABJICHUA
1.1 CrpoeHue 1 CBOMCTBA BELIECTBA 6
1.2 TenuoBbie mpoLecchbl 33 1 6.5
Hroro no pazneny 39
Pa3znes 2. JjiekTpuyecKkre U MAarHUTHBIE SIBJICHUS
21 DnexTpuyuecKue 3apsiabl. 3apsHKeHHbIE Tena 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOSTHHBIN STEKTPUUECKUN TOK 31 1 10
2.3 MarauTHEbIE SIBIIEHUS 11 4
2.4 DJNIeKTpOMarHuTHas: MHAYKIIHS 7 1 1
Hroro no pazmeny 58
Pasznea 3. [loBTOpUTEIBHO-00001IAIO AT MOTYJIb
3.1 [ToBTOpUTENHEHO-0000IIAOIINI MOTYITb 5
Hroro no pazmeny 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 3 22.5




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposrie)
Ne i/ Kourpoabnbie | IIpakTtuyeckue
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. Mexannueckue siBJICHUA
MexaHnuecKkoe IBUKEHHE U CITOCOOBI €T0
1.1 30 1 4
OTTHCaHUS
1.2 Bsaumoneiictsue e 18 4
1.3 3aKOHBI COXpaHCHUSI 15 1 2
Hroro no pazmeny 63
Pa3pen 2. MexanndecKkue Ko1e0aHus U BOJHBI
2.1 Mexannueckue KonebaHus 8 3.5
2.2 MexaHn4ecKre BOJIHBL. 3BYK 10 3
Hroro no pazmeny 18

Pa3nen 3. Di1eKTPOMArHMTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHuTHOE TOJIE U

3.1 6
AJIEKTPOMArHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIC SIBJICHUSA
4.1 3aKOHBI paCIIpPOCTPAHEHUS CBETa 8
4.2 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI 6
4.3 Pasnoxenune 6enoro cBera B CIIEKTp 2




Uroro no pazneny 16
Pa3pen 5. KBanToBble siBjIeHUSA
51 Hcnyckanue u MorjiomieHe cBeta aToMoOM 1
5.2 Crtpoenue aToMHOro sAzpa 5
53 S nepHble peakuu 7
Hroro no pazneny 16
Pa3znes 6. [loBTOpUTEIHHO-00001IAIO AT MOTYJIb
6.1 MexaHuueckue siBiaeHUs (TOBTOPUTEIHHO- 6 3
' 0000IIArOIIMH MOTYJIb)
6.2 TennoBele siBIeHUSI (TTOBTOPUTEITHLHO- 3
' 0000LIAOIIHI MOYJIb)
6.3 DNEKTPOMArHUTHEIC SIBICHUS 3 1
' (TTOBTOPHUTENBHO-0000ITAIOIIHI MOIYITh)
6.4 CaeToBbI€ sIBJIEHUS (IOBTOPUTEILHO- 1 1
' 00001IarOIIHIT MOTYITb)
6.5 [ToBTOpHUTENHHO-00001AIOIINH MOTYITH 4
Uroro mo pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Kontpoapupie | Mpaxruteckue i[zyqennﬂ (1)[6[()1:11;03aTe.111,H1)1e
padoTbI padoThI pecypebi
1 ®dusuka — HayKa o pupone. ABneHus 1
PUPOJIBI
2 Ouznyeckue SBICHUS 1
Ouznyeckue BeNUYNHbL. Pa3MepHOCTb.
3 ®uznyeckue npudopsl. [lorpemnoctu npu 1
MPSIMBIX U3MEPEHUSIX
VYpok-uccinenopanue "M3mepenue
4 JUHEHHBIX pa3MepOB Tell U MPOMEKYTKOB 1 1
BpeMeHH"
5 JlabGopaTopHas pabora "M3mepenue 1 1
00BEMa KUIKOCTH U TBEPAOro Tena"
6 JlabopaTtopHas pabora "Onpenenenue 1 1
pa3MepoB Maibix Tea. Merog psiioB”
MeTtosl HaydHOTO MO3HaHUS. Onrcanue
7 (bu3nYeCKuX SABIEHUHN C TTOMOIIBIO 1
MoJieei
VYpok-uccinenosanue "[IpoBepka
3 THIIOTE3bI: TaTbHOCTh TOJIETA IIApHKa, 1 1
MYLIEHHOT'0 TOPU30HTAIBHO, TEM OOIbIIIE,
4yeM OoJIbIle BhICOTa IycKa"
9 Crpoenue BemiecTBa. OMBITHI, 1




AOKa3bIBAIOMIUC NUCKPETHOC CTPOCHUC
BE€IICCTBA

10

JlaGopaTopHas pabora "OrieHka quameTpa
aToOMa METOJIOM PsIA0B (C UCIIOJIb30BAHUEM

¢ororpadwuii)"

11

Ypok-uccnenoanne "HabmoaeHue
TEMJIOBOTO pacIIupeHus ra3oB. OMBITHI 11O
00HapYKEHHIO JCHCTBUS CHTT
MOJIEKYJIIPHOT'O MPUTSHKEHUS "

12

JBmxenne gactuil Bemecta. Juddy3us.
bpoynoBckoe nBuxkenne

13

Ypok-uccnenoanue "HabmoneHue u
00bsiICHEHHE OPOYHOBCKOTO JIBUKEHHUS U

i dysuu”

14

B3anMoeiicTBue YyacTHII BEIIECTBA:
HpI/ITSI)KCHI/Ie " OTTAJIKUBAHUC

15

ArperaTHble COCTOSIHUSI BEILIECTBA.
OCOOEHHOCTH arperaTHbIX COCTOSTHHM
BOJIbI

16

Mexanundeckoe aBuxeHue. [1yTsb,
TPaeKTOpHUsl, IEpEMEIICHUE

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE
nBuxeHue. CKopocThb

18

Haxoxpaenue ckopocTu, yTH U BpEMEHU
IIPY PaBHOMEPHOM IIPSIMOJIMHENHOM
JIBYKEHUU

19

JlabopaTopHas pabora "OnpeneneHue
CKOPOCTU PAaBHOMEPHOTO JBHKEHUS"




I'paduku npssMONUHEHHOrO paBHOMEPHOTO

20
JIBUKCHUS

21 Pemenue 3agau o teme "Pacuer cpenneit
ckopoctu"
JlabopaTtopHas pabora "Onpenenenue

22 CpeaHel CKOPOCTH CKOJIBKEHHS OpycKa
WM [IapUKa M0 HaKIIOHHOM TIOCKOCTH"

23 OTHOCUTENBHOCTH ABMKEHUsS. CIoXKeHHEe
CKOpPOCTEH IMpH MapajyieIbHOM JABHKEHUN
[Tonyuenue u ananu3 rpaduKoB

24 3aBUCHUMOCTH ITYTH ¥ CKOPOCTH JIBHIKCHUS
OT BpEMEHH
Pemenue rpadudeckux 3aaad mo Teme

25 "MexaHuka. PaBHOMepHOE
IpsIMOJIMHEWHOE IBUKeHue"

26 SBnenue nHepuuy. 3aKOH UHEPLUU
B3anmopeiicTBue Ten Kak puynHa

97 M3MEHEHMS CKOpOCTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYNATeIbHOM JBUKCHUH

28 Vpok-uccnenoBanue "CpaBHeHHE Macc 11O
B3aUMOIEHCTBHUIO TeN"

29 ITimorHOCTE BemecTBa

30 JlabopaTopHas pabora "OnpeneneHue
MJIOTHOCTH TBEpAOro Tena'

31 Pemenue 3anau no reme "Macca Tena.
[InotHoCTh BemecTBa"

32 Cwmecu u crinaBsl. [loBepxHOCTHAS U




JIMHEMHAas INIOTHOCTh

[ToaroroBka Kk KOHTPOIBHOU paboTE MO
teMe "dusnka — Hayka o npupo/ie.

33 [TepBOHaYaNTLHEIC CBEJICHUSI 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOEHUHU BELIECTBA.
Mexanuka"

KontponbHas pabdora no reme "dusuka —

34 Hayka o npupozne. [leppoHavaibHbIE
CBe/IEHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BellecTBa. Mexanuka"

35 Cuna. SIBnenue tarorenus. Cuia TsSHKECTH

36 N3obpaxkenue cui. Pemenue 3agad no
teme "OnpenenieHue CUiIbl TsHKecTH"

37 Cuna ynpyrocru. 3akoH ['yka

38 Bec Tena. U3mepenue cuit. lunamomerp
Ypok-uccnenosanue "HabmoaeHue

39 W3MEHEHUS CKOPOCTHU TIPHU
B3aUMOJICUCTBUU TEN"

40 Pemenue 3amau no reme "Cuia ynpyroctu.
Bec Tena"

JlaboparopHast pabora "OMbBITHI,

41 JEMOHCTPUPYIOIINE 3aBUCUMOCTb
pacTsbkeHus (aedopmanyn) NpyXUHbI OT
IPUJIOKEHHON CUIIbI"

42 Cuna tpenus

43 Crnoxenue cuin. PaBHoaeicTByromas cuia

44 Pemenne 3amag mo teme "CnoxxeHnue cuil.

PaBHonelicTByromas cuna"




Permrenne 3agau mo reme "B3anmMoneiicTBue

45
ten. Cuiiel B MexaHuKke"
Pemenue 3agaud no teme "Cuna tpenus'.

46 Ypok-uccienoBaHue mo Teme
"UccaenoBaHue 3aBUCUMOCTH CUJIBI
TPEHUS OT ILJIOMIA I COMPUKOCHOBEHHS "
JlaGopartopHas pabota "OmnbIThI,
JIEMOHCTPUPYIOITUE 3aBUCUMOCTD CHJTBI

47 TPEHHUS CKOJIBKEHHS OT CHJIbI JABJICHUS U
XapakTepa CONPUKACAIOIINXCS
noBepxHOCTEN"

48 Pemenue 3agad mo teme "B3anMoneiicTBue
ten. CHilbl B MeXaHuke"

49 KonTponbhast pabota no teme
"B3aumonelictBue Tea"

50 JlaBrnenue TBEPIBIX T

51 VYpok-3xcriepumeHT "CriocoObl
oIpeeneHus JaBieHus TBepaoro rena'

52 VYpok-uccrnenoBanue "3aBUCUMOCTh
JIaBJICHUS Ta3a OT TeMIeparypol"

53 JlaBneHne KUIKOCTEH B Ta30B. 3aKOH
ITackans

o4 [TneBMaTH4eCcKue yCTpoOMCTBa

55 3aBHCHMOCTD JaBJICHUS KUIKOCTH OT
TITyOUHBI

56 lMuppocraTrdeckuii mapaIoke

57 Ypok-ipoekt "M3yueHue cooOmarnmxcs

cocynoB"




VYpok-koupepenuus "I uapaBianueckue

58 "
MEXaHU3MBbI

59 Hcrnonp3oBaHue BHICOKUX JIaBJICHUH B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenne 3agad mo teme "/laBeHue
Kuakocta"”

61 ATmocdepa 3eMi U IPUIHHBL €€
CYILECTBOBaHUS

62 Ypok-uccnenosanue "lIpossieHue
neicTBUs aTMochepHOro AaBiacHUs"

63 N3mepenue armocepHOro naBieHuUs.
Omneit Toppuuennu
3aBUCHMOCTH aTMOC(EPHOTO IaBJICHUS OT

64 BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl qis
U3MEpEHHs aTMOC(EPHOTO 1aBICHUS

65 Bapomerp-anepoun. AtmocdepHoe
JABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 Brrtankuparomas cuia. 3akoH Apxumena

67 Pemenue 3amay mo teme "3akoH
Apxumena"
Ypok-uccienoBanue

68 "JKCnepUMEHTaIbHOE OOHAPYKEHNE
JIEHCTBHUS KUIKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEI0"
JlabopaTopHas pabora "OnpeneneHue

69 BBITAIKMBAIOIICH CHIIBI, IEUCTBYIOIIECH Ha

TEJO, IOIPYKEHHOE B KUIAKOCTH"

70

IInaBanue Ten




JlaGoparophas pabora "UccienoBanue

71 3aBHCUMOCTH Beca Tejla B BOJie 0T 00bema
NOrPYKEHHOH B )KMJIKOCTh YacTH Tena'

72 BosnyxomnnaBanue. [1maBanue cynoB

73 Pemenne 3ama4 mo teme "3akoH
Apxumena. ¥Ycnosus niaaBaHus Ten"
Pemenue 3agaug mo teme "/leticTBue

74 YKUJKOCTHU U raza Ha MOrPYKEHHOE B HUX
Teno"
Ypoxk-tipoekT "KoHcTpynpoBaHue

75 apeoMeTpa WIH JIOJKHU U ONPeICIICHHE
Ipy30M0AbEMHOCTH"
[ToaroroBka Kk KOHTPOIBHOU PabOTE MO

76 teme "JlaByiieHue TBEPBIX TEJ, KUJIKOCTECH
1 ra3oB"

77 KonTponbnas pabora no reme "JlaBnenue
TBEPJIBIX TEJ, KUIKOCTEH U ra3oB"

78 Mexanuueckast pabora

79 MormHOCTh

80 Pemenue 3anaq Ha onpezenenue paboThl U
MOIIHOCTH

81 Pabora cuiibl TSKECTH U CUJIBI TPEHUS

82 Pemenue 3amau mo reme "Pabota criibt
TSKECTU U CHIIBI TpEHUS"

83 VYpok-uccrnenoBanue "Pacy€r MomHoCTH,
pa3BUBaEeMOI NIpu MoAbEME 110 JieCTHUIIE"

84 [IpocThie MexaHU3MBI

85 MowmeHT cuibl. [IpaBuino MoOMEHTOB




JlaGoparopHas pabora "M3y4yeHue npaBuia

86 peIyara Jist OoJABHXKHOTO M HEITOJIBHIKHOTO
010KOB"

87 "30110TOE MPaBUIIO" MEXaHUKH

88 VYpok-npoekt "IIpoexTrpoBanue
MOJIMCIACTOB C 3aJaHHBIMH NapameTpaMu”
VYpok-koupepenuus "[Ipocteie

89 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranu3max"

90 Koa¢umumenT nonesHoro nencTus
MPOCTHIX MEXaHU3MOB
JlabopaTtopHas pabora "Onpenenenue

91 KIIJI mogBU>XHOTO U HEIMOJABUYKHOT'O
0JI0KOB"

92 Mexanunueckas sHeprusi. Kunernueckas u
MOTEHITHATbHAS SHEPTHS

93 3aKOH COXpaHEHUsI MEXaHUYECKOM
JHEPTUU
Ypok-3KcriepuMeHT "DKCIePUMEHTAIEHOE

94 OTIpe/IeTICHNE U3MCHCHHSI KHHETHYECKOU U
MOTCHIIMAIBHON YHEPTHH MPU CKAThIBAHUH
TeJla 10 HaKJIOHHOW TUIOCKOCTH"

95 [ToaroroBka kK KOHTPOIBHOM paboOTE MO
teme "Pabora u MomHocTh. DHeprus"

96 KonTponbnas padora no reme "Pabora u
MOILHOCTh. DHeprus"

97 Pabora ¢ TekcTaMu 110 TeMe

"Mexannueckoe aBrxeHue"”




Pa6ora ¢ rekcramu o teme "CTpoeHue

%8 BelecTna” !
99 Pabota ¢ Tekctamu 1o Teme "Cuitbl B 1
npupoze"
100 Pa?om C TeKCTaMH TIO TevMe "JlaBIICcHUE 1
TBEPJIBIX TEJ, KUIKOCTEH U ra3oB"
101 Pabora ¢ Texcramu o reme "Dueprus’ 1
102 Pa6ora ¢ rekcramu o reme "IIpoctsie 1
MeXaHU3MbI"
OBUIEE KOJIMYECTBO YACOB I10 102 23

[TPOI'PAMME




8 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapupie | Mpaxrueckue fllsyqennﬂ gﬁg)al;oBaTe.ﬂl)HbIe
padoThI padoThI pecypebi
OCHOBHBIE TIOTOXKEHUS MOJIEKYISPHO-
1 KMHETUYECKOW TEOPUH U X ONBITHBIE 1
MOATBEPKACHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpaOro, KUJIKOrO U 1
ra3000pa3HOro COCTOSTHUH BEIIeCcTBa
Ypok-koHpepenmus "Kpucramimnueckue u
4 amopdusie Tena. ['paden. [Tonmyaenune 1
HCKYCCTBEHHBIX aIMa30B"
5 CmaunBaHue ¥ KallWUISIPHOCTb. 1
IToBEpXHOCTHOE HATSIKEHUE
TernnoBoe pacuIMpeHne U CKATHE 1
TenmoBoe nuxeHue. Temreparypa
TemnepaTypHbI€ HIKAJIbI 1
9 BHyTpeHHsis HEprus 1 crnocoobl eé 1
WU3MEHEHUS
10 Bune! Tenonepenaun 1
VYpok-koubpepenmus "Mcnons3oBanue
11 TEIUIOBBIX CBOKCTB BEILIECTB U MATEPUAJIOB B 1
HEeJsX dHeprocoepekeHus "
12 KonuuectBo Tennorsl. Y genbHast 1

TCIIJIIOEMKOCTD




13

Ypok-uccnenosanue "lIpoBepka runoress
JIMHEWHON 3aBUCUMOCTH UTHHBI CTOJIONKA
KHUJKOCTU B TEPMOMETPUUECKON TPYOKE OT
TeMneparypsl"

14

YpaBHeHUe TEII0BOro Oananca.
TemnooOMeH U TEIIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlabopaTtopHas pabora "MccnenoBanue
SIBIICHUS TETNIOOOMEHA MTPH CMEITUBAHUT
XOJIOZHOM U ropsiueit Boabl"

16

Pemenue 3amaq nmo teme "TemnooOMeH u
TEIJIOBOE paBHOBECHE"

17

JlabopaTtopHas pabora "OnpeneneHue
KOJIMYECTBA TETLIOTHI, TTOJTYICHHOTO BOJIOM
U TEII000MEHE C HarpeThIM
METAJUTMYECKUM HHJIMHAPOM"

18

IInaBnenue u OTBCPACBAHUC
KPHUCTATINIMYCCKUX BCIICCTB. Y,JIGJ'II)HaH
TCIJIOTA IIJIaBJICHUA

19

Pemenne 3agau mo reme "[linaBiaenue u
OTBEpACBaHUE KPUCTALUTUIECKUX Ten"

20

JlaGoparopnas pabota "Onpeznenenue
YACIBHOMN TEIJIOTHI IJIaBJICHUS Jbaa"

21

Ypok-uccnenosanue "CpaBHEHUE NPOLIECCOB
IUTABJIEHUS KPUCTAJUTMYECKUX TEJ U
pa3MsTryeHus pU HarpeBaHuu aMop(HBIX

n

TCJI

22

[TapoobpazoBaHue U KOHACHCAIHS.




Hcnapenue

Kunenue. Y genbHas temnora
napooOpa3oBaHusl. 3aBUCUMOCTh

23 TEMIIEPATypPhl KUTICHUS OT aTMOC(HEPHOTO
aBICHU

24 Pemenue 3anau mo reme "TlapooOpa3oBanue
" KuIeHue"
Ypok-uccnenoanue "OO0bsCHEHUE

25 3aBUCUMOCTH TEMIIEPATYPHI KUTICHUS OT 1
naBieHus"

26 HacpieHHbIil 1 HEHACHIEHHBIA Tap.
Bnaxnocts BO31yxa
BuasxxHOCTB BO311yXa U €€ U3MEpPEHHUE.

27 JlaboparopHas padora "OmnpezneneHue 0.5
OTHOCUTEILHOM BIIAXKHOCTH BO3IyXxa"

28 Pemenue 3amau mo teme "BnaxxsocTs"
Peienue 3a1a4u v aHaJIU3 CUTYaLIHH,

29 CBSI3aHHBIX C SIBIICHUSIMH UCTIAPEHUS 1
KOH/JICHCAI[UH

30 DHeprus TOIIUBA. Y IeJbHas TEIIoTa
CropaHus

31 [TpuHIMITBI paOOTHI TEIUIOBBIX ABUTATENCH

39 [TapoBas TypOuna. J[BUrarenb BHyTPEHHETO
CropaHus

33 KII/] TermoBoro aBurareis

34 Pemenne 3agau mo teme "KIIJ] TemnoBoro
nsurarens"”

35 VYpok-koHpepenius "TemmoBbie ABUTATENN




U 3allMTa OKpYyXkarolen cpeapt”

36 TemioBble TOTEPH B TEIIIOCETAX

37 3aKOH COXpaHEHUS U PEBpPAILCHUs SHEPTUU
B MEXaHUYECKUX U TEIUIOBBIX MpoIeccax
[TonroroBka K KOHTPOJIBHOM paboTe 1o TeMe

38 "TemoBsle siBIeHUS. VI3MeHeHMe
arperaTHbIX COCTOSIHMM BeriecTra"
KonTponbnas pabora no reme "Tennossie

39 sBleHus. M3MeHeHne arperaTHbIX
COCTOSHUH BenrecTna"

40 Onekrpusanus Ten. J[Ba poaa 3apsaos
Ypok-uccnenosanue "MccrnenoBanue

41 CIOCO0OO0B PA3TMYHBIX BEIICCTB
Ha’3JIEeKTPU30BBIBATHCS"

42 B3aumopeiicTBre 3apsyKEHHBIX Tel. 3aKOH
Kynona
Onexrpuueckoe nose. HanpsskéHHOCTH

43 3JIeKTpUYecKoro nojst. [Tpuniumn
CYTIEPITO3UIINH DJIEKTPUUECKUX TTONIEH

44 Hocurenu snexkTpuyeckux 3apsiioB.
DneMeHTapHbIH 3apsia. CTpoeHue aTroma

45 3aK0H COXpaHEHUS IEKTPUUECKOro 3apsiaa

46 [TpOBOAHHKH, TUIICKTPUKH U
MOJTYIIPOBOTHUKHU

47 Ypok-koHpepeHIus "DIeKTpu3anus B
IOBCEIHEBHON XU3HU"

48 Pemienue 3amnau no reme "3aKkoH coXpaHeHUs

3JIEKTPUYECKOro 3apsiaa'




Dnekrpuyeckuil Tok. crounnku

49 1
3JEKTPUYECKOr0 TOKa
Vpok-uccinenosanue "MccnenoBanue

50 JIEWCTBUSA JIEKTPUYECKOTO MOJIS HA 1
MIPOBOJIHUKH U TUDJIEKTPUKH"

ol DNEeKTpUYECKU TOK B METaLIax 1

52 DNEeKTPUUECKUI TOK B JKUJKOCTAX M razax 1

53 DneKTpuyuecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DJeKTpruuecKoe HanpsbkeHue. Bonbtmerp 1
JlabopaTtopHnas padora "COopka u

56 UCIIBITAaHUE DJIEKTPUUECKOHN EMHU 1
MOCTOSIHHOT'O TOKA"

57 3aBUCHMOCTH CHJIBI TOKA OT HAMPSHKEHUSI. 1
3akon Oma aJ1 yyacTKa 1enu
JlaboparopHas padora "MccrnenoBanue

58 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 1
yepe3 pe3ucTop, OT HAMPSHKEHUS Ha
PE3UCTOPE U COMPOTUBIICHUS pe3UcTOpa”

59 DIIEKTPUYECKOE COMPOTUBJICHUE. Y IETbHOE 1
COIIPOTUBIICHUE

50 JlabopaTtopHas pabora "OnpeneneHue 1
YII€IBHOI'0 COMPOTUBIICHUS TPOBOAHUKA"

61 Pemenue 3agad nmo teme "InekTpuuecKoe 1
COIIPOTHUBJIEHUE. Y IEIIbHOE CONIPOTUBIICHUE"

62 Pemenue 3amau mo teme "3akon Oma" 1

63 [TocnenoBarensHOE M MapaIeIbHOE 1

COCAUHCHUS ITPOBOJHUKOB




64

JlaboparopHas padora "I[IpoBepka npaBuia
CIIOXKEHUSI HAIPSHKEHUN MTPH
MOCJIEIOBATEIHbHOM COEJIMHEHUHU JIBYX
pe3uctopoB”

65

Pemrenue 3agaud mo reme
"IlocnenoBarenbHOE U MapajljIeIbHOE
COCTMHEHHUS TIPOBOJHUKOB"

66

Jlaboparophas pabora "IIpoBepka npaBuia
JUISL CHJTBI TOKA TIPY NapaJljieIbHOM
COEIMHEHUH PE3UCTOpPOB"

67

Pemienne 3ama4d Ha MPUMCHCHUC 3aKOHA Oma
AJIA Pa3siindyHOro COCAMHEHUA ITPOBOAHUKOB

68

OJ1C 1 BHyTpEHHEE CONPOTUBIICHUE
WCTOYHMKA TOKA. 3akoH OMa JUIsI ITOITHOMI
enu

69

Pemenne 3amgau no reme "IJ1C, BHyTpeHHEe
COIIPOTUBIIEHUE UCTOUYHUKA TOKa. 3akoH OMa
JUIST TOTHOM menn”

70

JlabopaTtophas padora "Onpenenenue 2J1C
Y BHYTPCHHETO COMPOTHBIICHHUSI HCTOYHUKA
ToKa"

71

[IpaBuna Kupxroda

72

JlaGoparophas pabota "TIpoBepka nmpaBui
Kupxroda"

73

Ypok-uccnenosanue "M3ydyeHne BOIbT-
aMIIepHBIX XaPaKTEPUCTUK HEITMHEHHBIX
AJIEMEHTOB"

74

Pabora anexkrpuyeckoro Toka. MoOMHOCTh




SJICKTPUYCCKOT'O TOKa

75

JlaGoparopHas pabota "Onpenenenue
PabOTHI ¥ MOIIHOCTH AJIEKTPUIECKOro TOKa"

76

3akon JIxoyns-Jlenna. [Torpedurenu
3JIEKTPUYECKOro Toka. KopoTkoe 3ambikanne

77

VYpok-koudpepenius "OO0bsiCHEHUE U
MPUHIMI JEHCTBUSA JOMAIIHUX
3JIEKTPOHArpeBaTENbHBIX TPUOOPOB"

78

[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TeMe
"DJIeKTpUYECKue 3apsiibl. 3apsKECHHbBIC Tela
" X B3auMoaercTBud. IlocTOIHHBIHN
AIEKTPUYECKUH TOK"

79

Kontponbnas padora no reme
"DneKkTpuueckue 3apsabl. 3apsyKEHHbIE TEa
" X B3aumoaercTBud. IlocToIHHBIN
AIEKTPUYECKUH TOK"

80

ITocTosstHHEBIE MAarHUTHL. MarHUTHOE MOJIE
3eMJId ¥ €ro 3HaYeHue IS )KU3HU Ha 3eMIIe

81

VYpok-uccnenosanue "M3yuenne
MarHUTHOTO I10JISl TOCTOSIHHBIX MAarHUTOB
Ipu ux O6T)GILI/IHCHI/II/I " pasaCIICHUU.

anyanmauml I1OJIS ITOCTOSIHHBIX MarHUTOB'

82

OmneiT Dpcrena. MaruuTHoe nosne
3JIEKTPUUECKOI'0 TOKA

83

OnbiT AMnepa. MarHuTHOE 1MOJI€ KaTyIIKU C
TokOM. [IprMeHeHne 31eKTpOMarHuToB B
TEXHUKE

84

Cwita AMriepa u onpeeneHue eé




HaIlTpaBJICHU A

Pemenue 3anaq no reme "Cuna Amrepa u

85 omnpeiesieHue € HarpaBiaeHus"
DNeKTPOoABUTATENh TOCTOSHHOIO TOKA.

86 Vcrionb30BaHme IIEKTPOIBUTATENCH B
TEXHUUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE

87 JlabopaTopHas pabora "M3ydyenue necTpus
MarHUuTHOTO MOJISl HA IPOBOJHUK C TOKOM"

88 VYpok-koHpepenuus "[Ipakruyeckoe
MIpUMEHEHUE dIeKTpoaABUrareneu"

89 JlaboparopHas padora "KoHctpyupoBanue u
n3ydeHue paboThl AJEKTpoABHTaTEs "

90 JlabopaTtophas pabora "MUzmepenue KI1]]
AJIEKTPOJIBUTaTENIbHOM YCTAaHOBKH"

o1 Omnpbitel Dapases. 3aKOH ANEKTPOMArHUTHON
nHaykuuu. [pasuno Jlenna
Vpok-uccnenoBanue "MccnenoBanue

92 W3MEHEHUH 3HaYeHHs U HaIllpaBJICHUS
MHIYKLIHOHHOIO TOKa"

Penrenue 3amay no teme "3akoH

93 AJIEKTPOMAarHUTHON HAYKIMH. [IpaBuiio
Jlenma"

94 Onekrporeneparop. CriocoObl MOTydeHUs
3JIEKTPOIHEPTUU
Ypok-koHpepeHIus "IISKTPOCTAHIINN Ha

95 BO300HOBJISIEMBIX HCTOYHUKA YHEPTUH.

[IpoGiiems! sxonoruu. TommuBHBIE
3JIEMEHTHI U JIEKTPOMOOHIH "




[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Teme

96 " " 1
DJIEKTPOMAarHUTHHIE SIBJICHUS

97 KonTponbsHas padora "DaeKTpoMarHuTHbIC 1
sIBJIEHHS"

98 Pabota ¢ Texcramu o TeMe "TenaoBbie 1
SIBJIEHHS"
Pabota ¢ TekcTaMu 1o TEME

99 "DnexTpuueckue 3apsaabl. 3apsKEHHBIE Tena 1
U UX B3auMouencTteue"

100 Pabora ¢ Tekctamu o TeMe "IlocToSHHEBII 1
AIEKTPUIECKUH TOK"

101 Pab6ora ¢ Texcramu 1o TeMe "MarauTHbIe 1
SIBJIEHHS"

102 Pabora ¢ TexcraMu o TeMe 1
"DneKTpoMarHuTHas UHIyKIus"

OBIIEE KOJIMYECTBO YACOB I10 102 995

[TPOI'PAMME




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne ara ugposbie
w/n Tema ypoka Beero Koutpoasnbie | IlpakTuueckue fllsyqennﬂ gﬁizoBaTenLHme
padoThI padoThI pecypebi
Mexanuueckoe qBuxeHre. MatepuanbHas
1 touka. CrtiocoOblI ONTUCAHUS 1
MEXaHUYECKOT O JBUKEHUS
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1
MEXaHUYECKOr O JBUKEHUS
3 BekTopHble BETUYNHBIL, ONEPALIMH C 1
BEKTOPAMU, IIPOEKIIUU BEKTOPOB
4 Pannyc-BekTop MaTepuaabHON TOYKH, 1
nepeMelieHre Ha II0CKOCTH
) PaBHOMEpHOE IPSIMOIMHENHOE JBUKEHNE 1
6 Pemenue 3agau nmo reme "PaBHOMepHOE 1
IpsIMOJIMHEWHOE IBUKeHue"
HepaBroMepHOE NpsAMOIMHENHOE
7 nBukeHue. CpeaHsis 1 MrTHOBEHHAs 1
CKOpPOCTb TeJla MPU HEPAaBHOMEPHOM
JIBUKCHHUH
JlabopaTtopHas pabora "Onpenenenue
8 CpeIHE CKOPOCTH CKOJIBKEHUS OpycKa 1 1
VI IBMOKEHUS IIApPHKa 10 HAKIOHHOU
MJI0CKOCTH"
9 PaBHOYCKOpEHHOE MPSAMOJIMHEITHOE 1
JIBUKEHUE. Y CKOPEHUE




10

CKOpoCTh PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOT 0 JBIKeHus. [ paduk
CKOpOCTH

11

Pemenue 3anau no reme "CkopocTh
PaBHOYCKOPEHHOI'0 IPSIMOJIMHEHHOTO
JIBUKEHUS"

12

HepeMemeHI/Ie IIpU paBHOYCKOPCHHOM
HpﬂMOHHHefIHOM JBUXXCHUHN

13

JlabopaTtopHas pabora "OnpeneneHue
YCKOpPEHUS Tella IPU PABHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TUIOCKOCTH"

14

Pemenue 3anay no treme "llepemenienue
IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
IBUKEHUN"

15

JlabopaTtopHas pabora "MccnenoBanue
3aBHCUMOCTH ITyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBHKEHUH 0e3
Ha4aJIbHOM CKOPOCTH"

16

['padmyeckast uUHTEepHpeTAIUS YCKOPEHMUS,
CKOpPOCTH, MTPOMAEHHOIO IyTH U
MepEMELLECHUS ISl IPSIMOJIMHEUHOT O
JBUYKECHHUS

17

Pemenue 3amau o teme "I padpuueckas
WHTEPIPETAIHs YCKOPEHUsI, CKOPOCTH,
MPOUIEHHOT O yTH U MEepEMELICHUs IS
MPSAMOJIUHEUHOT O ABMKEHUS "

18

Yckopenune cBoOoHOrO nafeHus. OMbIThI
lanunes




Pemenue 3apau no reme "Y ckopenue

19
CcBOOOIHOrO nageHus"

20 JIBuxeHue Tena, OpoIeHHOTr0 MO YTI0M K
TOPU30HTY

21 Pemenue 3amad mo teme "JIBrkeHue Tena,
OpOIIEHHOT O MTOJT YIJIOM K TOPH30HTY"
JlabopaTtopnas pabora "MccnenoBanue

22 JBUKECHHSI TeJa, OPOIIEHHOT O MO YTJIOM K
rOpu30HTY"
Pemienne 3agau mo teme "JIBHOKEHHE IO,

23 JEUCTBUEM YCKOPEHUSI CBOOOTHOTO
nageHus"

24 JIBUXKEHME 110 OKPYKHOCTU

o5 JIuHeliHas 1 yriaoBasi CKOPOCTb, IEPUOA U
JacTroTa

26 CKOpOCTh U YCKOPEHHE MIPH IBUXKEHUU TIO
OKPY>KHOCTH

97 Pemenne 3agau o teme "JIBrKeHHE 110
OKpYXHOCTH"
VYpok-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE OMMCAHUE PA3TUIHBIX
BHIOB MEXAHUYECKOIO JABHKEHUA"
[ToaroroBka Kk KOHTPOIBHOU paboTeE MO

29 TeMe "MexaHn4ecKoe ABIKEHNE U
CII0COOBI ero omucanus"
KonTponbhas padora no reme

30 "MexaHH4eCKOe IBMKEHUE U CIIOCOOBI €T0

onucanug"




31

IIepssiit 3akoH HbroToHa. BexTop cuiibl

Bropoii 3akoH HeroToHA.

32 PaBHozelicTByrOIIAs cuiia

33 Tpernii 3akoH HetoTona. Cynepnosuuus
cui

34 Cwuta ynpyroctu. 3akoH ['yka

35 Pemmenne 3agaud mo treme "Cuina
ynpyroctu"
JlabopaTtopHas pabora "VMccnenoBanue

36 3aBUCHUMOCTH CUJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nepopManuu Ipy>KuHbI"

37 Cuia tpenus. Koo dunueHT Tpenus

38 JlaGopaTtopHas pabora "Onpenenenue
KO3 PUITMEHTA TPSHHSI CKOTBKEHUS"
JlabopaTtopHas pabora "VMccinenoBanue

39 3aBHCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT
CHUJIbI HOPMAJIBHOTO JaBJIeHUs "

40 JIBuKeHHe Tel M0 OKPYKHOCTH MO
JeMCTBHEM HECKOIbKUX CHJT

41 3akoH bepuymim u noasEMHas cujia Kpbliia
VYpok-koupepennus "CoBpeMeHHbIE
JIeTaTeNIbHBIC anmnaparsl, Cy/1a Ha

42 MOJIBO/THBIX KPBUTBSX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOWJISIX. JIBUKEeHHE
noe3ja Ha MarHUTHOM ToayIiKe"

43 Cwta TSDKECTH M 3aKOH BCEMHUPHOTO

TATOTCHUA




I[BI/I)KGHI/IC TCJI BOKPYT I'paBUTALIUOHHOI'O

44 ueHTpa. [lepBas kocMuueckasi CKOpOCThb

45 HesecomocTs 1 nmeperpysku

46 PaBHOBecue MarepuanbHON TOUYKH.
AGcomoTHO TBEPIOE TETO

47 MowmenT cwibl. [IpaBuio MoMEHTOB

48 Vpok-uccinenoanue "OnpeneneHue
LEHTpa TSHKECTU PA3INYHBIX Ten"
Nmnynsc Tena. Mi3MeHenne uMityibca.

49 NMnynbee cuiibl. YIIpyroe u Heynpyroe
B3aMMO/ICHCTBHE

50 3aKOHBI U3MEHEHHS U COXPaHECHHUS
UMITyJIbCa

51 PeaxkTtuBHOE nBUXKEHME
Pemmenue 3agau mo teme "3akoH

52 COXpaHEeHHs UMITyIbca. PeakTnBHOE
nBKeHue"

53 Mexanunueckasi paboTa U MOIIHOCTb

54 Pabota cuibl TsKEeCTH, CHIIBI YIPYTOCTH H
CHJIBI TPEHUS
JlaGoparophas pabota "Omnpenenenue

55 paboThI CHIIBI TPEHUS IPU PABHOMEPHOM
JBYDKEHUH TEJa 110 TOPU3OHTATBHOM
noBepxHocTH"

56 CBs13b 9HEprUM U pabOThI
JlaboparopHas padora "OmnpeneneHue

57 paboThI CHJIBI YIIPYTOCTH NPHU MOABEME

T'py3a € UCIIOJIB30BAHUEM HEIMOABUIKHOI'O U




[IOABUXXHOrO OJIOKOB"

58

ITorenunanbHas SHEPTUA

59

Kunernueckas sneprus. Teopema o
KUHETUYECKOU IHEPTUHI

60

3aKOH U3MEHEHHS U COXPAHECHHS
MEXaHUYECKON IHEPTUU

61

Pemenne 3agau mo teme "3aKOHEI
M3MEHEHUS U COXPAHEHUSI MEXaHUYECKOM
sHeprun"

62

[ToaroroBka Kk KOHTPOIBHOU paboTE MO
TeMe "B3aumopeiicTBue Tenn. 3aKOHEI
coxpaHeHus"

63

KonTponbsHas pabora 1o reme
"B3aumonenicTBue TeI. 3aKOHBI
coxpaHeHus"

64

KonebarenbHoe amxenne. OCHOBHBIE
XapaKTEePUCTUKH KOJICOaHUM: TepHOI,
4acToTa, aMIUTUTY1a

65

MareMaTnyeckuil 1 Npy>KUHHBINA
MasiTHUKH. JlabopaTtopHas pabora
"UccnenoBanue 3aBUCMMOCTH IIEpUOJA

KoJIe0aHui Tpy3a HA HUTHU OT JTUHBI HUTH"

0.5

66

JlabopaTtopHas pabora "VMccinenoBanue
3aBHCUMOCTH TIepruo/ia Konebanui
MPYKHHHOT'O MasiTHUKA OT Macchl rpys3a"

67

rapMOHI/I‘{eCKI/IC KoJieOaHus

68

JlaGoparophas pabota "M3mepenue
YCKOpEeHUs: CBOOOIHOro maieHus"




69

3aryxaromiue Konedanus. BeiHyXIeHHBIC
koneOanus. Pesonanc

70

[TpeBpaltieHre SHEPTUHU TIPU
KOJIEOaTEIbHOM JIBHKEHUN

71

VYpok-uccnenoBanue "TIpoBepka
HE3aBUCHMOCTH TIepro/a KoiaeOaHmi
rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl

rpy3aYY

72

MexaHu4YecKue BOJIHBI: IPOJOJIBHBIE U
IIONIEPEYHBIE

73

CoiicTBa MeXaHWYECKUX BOJIH. J[TnHA
BOJIHBI U CKOPOCTb €€ pacpOCTpaHEHHUsI

74

Ypok-uccnenoanne "HabmoaeHue
uHTepdepeHn u qudpaxkiui BOJIH Ha
MIOBEPXHOCTH BOJBI"

75

Ypok-koHpepenuus "MexaHudeckue
BOJIHBI B TBEpIOM Teie. CelicMudeckue
BOJIHBI"

76

3Byk. PacnpocTpanenue u oTpaxeHue
3ByKa

7

Pewenue 3anau no reme "3Byk"

78

VYpok-uccienoBanue
"OKCIIepUMEHTAIILHOE ONpPE/IEIICHNE
T'paHUIl 9YaCTOThI CIBIIIUMBIX 3BYKOBBIX
KosebaHuit"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKUH PE30HAHC.

80

Ypok-uccrnenoBanue "HaOmroaeHue u




00BSICHEHHE AKYyCTHUYCCKOT' O pe30Hcha"

Wndpassyk u ynerpasByk. Kondepenums

81 "Mcnonp3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUIX"

82 DIIEKTPOMArHUTHOE TIOJIE U
3JIEKTPOMArHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koHpepenuus "lkana
9JIEKTPOMArHUTHBIX BOJNH. Vcmonb3oBaHue

84 3JEKTPOMArHUTHBIX BOJH JJISi COTOBOM
cBs3u. Paguonokanus. KocMuueckas cBsizb

85 Pemenue 3aia4 Ha onpezesieHne 4acTOTh
U ITTUHBI SJIEKTPOMArHUTHOW BOJIHBI

86 DneKTpOMarHuTHas MPUpPoJia CBETA.
CxopocTh cBeTa

87 BonHoBeIe cBoliCcTBa CcBETA:!
uHTEephepeHIys 1 Audpaxaus

88 JlyyeBast MoJiesIb CBETA U T€OMETpUYECKast
onTuka. Microunuku ceera

89 [IpssmMonuHEHOE pacIpOCTpaHEHUE CBETA.
3armenust Connua u JIyHsl

90 3aKkoH oTpaxkeHHs ceera. [limockoe 3epkaio

91 [TocTpoeHue n300pakeHwHi,
c(hOpMHUPOBAHHBIX 3€pKajIoM

92 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS
cgeta. [lonHoe oTpakeHue cpera.

93 JlaGopaTtopHas pabora "VMccnenoBanue




3aBHCUMOCTH yTJjla MPEIOMIICHHUS OT yriia
IIaJICHNs] CBETOBOTO JIyda Ha TPaHHIIEe
«BO3JLyX-CTEKIO»"

VYpok-uccnenopanue "AHanusz u

94 00BbsSCHEHUE ONTUYECKOro MUpaka'
Ypok-koHpepernus "Mcnonp3oBaHue

95 MOJTHOT'O BHYTPEHHETO OTPaKEHHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"

96 JIun3za, X0 Ty4el B TMH3E

97 ®dopMyta TOHKOW JTUH3BI
JlaboparopHas pabora "OmnpezneneHue

98 (OKYCHOTO PACCTOSIHUS U ONITUYCCKOM
CHWJIBI COOMpAroIei TUH3bI"

99 [Tony4yenne n300pakeHN C TOMOIIBIO
coOuparoleit U paccerBaroIei TUH3
Ypok-kouhepenuus "Tlpunuun neiicTBus

100 ONTHYECKHUX MPUOOPOB (MUKPOCKOII,
TeJIecKor, ¢poroarnmnapar)"”

101 I'ma3 kak ontuyeckas cucrema.
ban3opykocTh 1 1aabHO30pKOCTh
Paznoxxenue 6emoro cBera B CIIEKTP.

102 OnebiTel HetoToHa. Cnioxkenue
CIEKTPATBHBIX IIBETOB. JlMCIIEpCHs CBETa
VYpok-npaktukym "Habmronenue u

103 00BSICHEHHE OMBITOB 110 PA3JIOKEHUIO
6enoro ceera B criekTp. [lomydenue 6emnoro
LIBETA [IPU CIOXKEHUU LIBETOB"

104 OmneiTel Pe3epdopa u mmanerapHas




MOACIb aTOMa

IToctynater bopa. Monens aroma bopa.

105 Hcnyckanue v MOTJIOIIEHHE CBETa aTOMOM.

106 KBanThb1. JInHeHUaThIC CIIEKTPHI
VYpok-npaktukym "Habmonenue

107 CIUIONTHBIX U JTMHEHYATHIX CTICKTPOB
U3JTy4EHUS U UCITyCKaHUs"

108 PagnoaxtuBHOCTE. Anb(a-, 6era- u
ramMMa-u3J1y4eHust

109 Crpoenue aroMHoro sajapa. Hykinonnas
MOJIeJIb aTOMHOT0 Si7pa

110 PannoaktuBHbIe ipeBparienus. M30Tombl

111 [lepuon nonypacnana
VYpok-konpepenuus "JlericTBue

112 PaZAMOaKTUBHBIX U3ITYYEHUI Ha KUBbIE
OpraHU3MBI. 3aIlINTa OT PAAHOAKTHBHOTO
nu3nyyeHus"

113 SnepHbie peakunuu. 3aKOHBI COXPAHEHUS
3apsI0BOrO M MaCCOBOTO UHCEIN

114 OHeprus cBsi3M aTOMHBIX a1ep. CBs3b
Macchl ¥ SHEPTUH

115 Pemenue 3agau no treme "AnepHbie
peakuuu. JHeprus cBs3u"

116 Peakiuu cuHTE3a M JETICHAS SIEP.
Wcrounuku sHeprun ConHua v 3BE311
Ypok-koupepenmus "AnepHas

117 9HEepreTuka. JKOJIOrHYecKre MpodIeMbl

SIEPHON SHEPreTUKu"




IloaroroBka k KOHTpOJ’IBHOfI pa60Te 1o

118 teme "Konebanus u BonHbl. CBETOBLIE U
KBAHTOBEIE SIBIICHUS"
Kontponbnas pabora no teme "Konebanus

119 ¥ BOJIHBI. CBETOBBIE U KBAHTOBLIE
SIBJICHUA"

120 Pemenne pacueTHbIX O TEME
"Mexanundeckoe aBrkenue"”

121 Pemenne pacueTHBIX M KaUECTBEHHBIX
3ama4 no teme "B3aumMoneiicreue Ten"
Pemenue pacdeTHBIX M KaUeCTBEHHBIX

122 3a/1a4 10 TeMe "3aKOHbI COXPAHEHUS
SHEPIruM U UMIynbca'

123 JlaGopaTopHbie pabOThI 110 TEME
"MexaHn4ecKoe IBIKeHne"

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3aumonetictBue Tea"

125 Jlaboparopusie padboTsl 1o Teme "IIpocTeie
MeXaHU3MBbI"

126 Pemenne pacueTHBIX ¥ Ka4eCTBEHHBIX
3aga4 o teme "TemnoBsie mporecch”

127 Pemienne pacueTHBIX M KaueCTBEHHBIX
3agayd 1o treMe "BiaaxHocTn"
Pemienne pacyeTHBIX M KaUECTBEHHBIX

128 3amad o reme "KIIJ] TernoBeix
nBurareaen”

129 Pemienne pacueTHBIX ¥ KaueCTBEHHBIX

3a7a4 10 TeMeE ""3aKOHBI ITIOCTOSIHHOI'O




ToKa"

Pemenne PACUYCTHBIX U KAYCCTBCHHBIX

130 1
3amay o teme "KIIJ[ anexkrpoycraHoBoK"

131 JlaboparopHbie paboThI 110 TeMe "3aKOHbI 1
HOCTOSTHHOT'O TOKa"
JlaGopaTopHbie pabOThI 110 TEME

132 " " 1

CBeTOBEIE SIBIICHUS

133 Pabora ¢ Tekcramu o TeMe "3aKOHEBI 1
COXpaHEHHUs B MeXaHuke"

134 Pa60Ta"c Tekcramu 1o TeMe "Konebanus u 1
BOJIHBI

135 PaGora C"TeKCTaMI/I 1o teme "CBETOBBIE 1
SIBIICHUS

136 Pabora ¢ Texkcramu o teme "KBaHToBas u 1
snepHas puszmuka"

OBIIEE KOJIMYECTBO YACOB I10
1 136 24.5

[NPOI'PAMME







YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

» dusuka, 7 xacc/ [epsimkua A.B., O011ecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; Axkunonepnoe obmectso «MznarenscTBo «IIpocBemenne»

» dusuka, 8 xknacc/ [lepeimkuna A.B., OO11ecTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmecto «MznarenscTBo «IIpocsenienner»

» dusuka, 9 xnacc/ [leppimkuna A.B., OO1IecTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmecto «MznarenscTBo «IIpocsenienner»
METOANYECKUE MATEPUAJIBI U1 YYUTEJIA

[Yuebnuk «Pusnka. 7 kmace», A. B I1épeimkun., 2007 1.

[Yueonuk «dusuka. 8 kimacey, A. B I€permkus., 2007 T.

[Yuebnuk «dusnka. 9 kmace», A. B Iépeimkun., 2007 T.

[ KopoBus B.A., OpnoB B.A., IIporpammsr [1st 00111€00pa30oBaTeNbHBIX YUPEIKICHHH.
®dusuka. Actponomusi, M., [Ipoda, 2010.

[ I'yrauk E. M. ®usuka. 7,9 Ki1.: TeMaTH4ecKoe U OypOYHOE TUNIAHUPOBAHUE K YUEOHUKY
A. B. Ileppimkuna «®dusuka. 7,9 knace» / E. M. I'yrauk, E. B. Pribakosa. [Tox pen. E. M.
I'yrauk. — M.: Ipoda, 2002

[J MunbkoBa P. JI. Tematnueckoe 1 moypodHOE TUIAaHUPOBaHUE 110 GusuKe: 7,9 K. K
yueOnuky A. B. Ileppnukuna «®usmka. 7,9 xnaccy/ P. JI. MunbkoBa, E. H. Ilananotu. —
M.: Ok3amen, 2003

1 «COopHUK 33124 110 (husuke 7-9 Knacc uist 001eodpa3zoBaTenbHbIX yupexaeHui» B.1.
Jlykamuk, E.B. Banos, 21 uznauue, M., [Tpocsemienue 2007 r.

[ «®usnka. Tectsl. 7-9 xnaccol.: Yuebn.-meton. [locobuey. Kabapaun O. @., Oprnos B. A.
—M.: Hpoda, 2000

[ Kynepurreita FO.C. Mapon E.A ®u3uka KOHTpoabHbIE paboThl 7-9 Kiacce

[J 3opun H.U. KouTponbHO n3MepuTeabHble MaTepualbl, pusnka 7-9 kiacc.

YueOnuk «dusuka. 9 knacen, A. B [1éppimkun., 2007 .

[J KopoBun B.A., Opnos B.A., IIporpammsl 111 001ieo0pa3zoBaTeabHbIX
yupexaenuil. @uzuka. Actponomus, M., [lpoda, 2010.

[J I'yrauk E. M. ®usuka. 9 Ki1.: TeMaTHYECKOE U TOYPOUHOE TUIAHUPOBAHUE K
yueOHuky A. B. [lepoiukuna «®uszuka. 9 xnacey / E. M. I'yrauk, E. B. Pri6akosa.

[Ton pen. E. M. I'yrauk. — M.: Ipoda, 2002

[J MunbkoBa P. JI. TemaTnueckoe 1 mOypoOYHOE TUTAHUPOBAHKE 110 PU3HKE: 7- 9 KII.



K yueOnuky A. B. Ilepsikuna «®duszuka. 9 xknaccey/ P. JI. Munbkosa, E. H.
ITaranorn. — M.: Dx3amen, 2003
[ «CoopuuK 3a7a4 1o pusuke 7-9 ximace s o01eo0pa3zoBaTeTbHBIX
yupexxnenuin» B.U. Jlykamuk, E.B. IBanoB, 21 uznanue, M., [Ipocsemenne 2007 r.
[ «®usuka. Tectsl. 7-9 xmaccrl.: Yuebn.-meton. [Tocobuey. Kabapauu O. @.,
Opinos B. A. — M.: [Ipoda, 2000
1 Kynepurreitn FO.C. Mapon E.A ®usuka KOHTposbHbIE paboThl 7-9 Kiacc
1 3opun H.W. KonTponbHo n3MepuTenbHble MaTepuaibl, pu3nka 9 kiacc.
JIP 1 Metannuueckuii xenoo, napuk, HUIMHIP, KYCOK MeJia, CEKyHIOMEp COTOBOTO
TenedoHa
OBOPYAOBAHME /IUIAA TIPOBEJAEHUSA JIABOPATOPHBIX,
IMPAKTUYECKHUX PABOT, IEMOHCTPAIIUIA
1. biiok nutanus 24B perynupyemblil
2. IunamomeTtp nemoHcTpaunonHsiii 10H (mapa)
3. Hacoc BakyyMHBIi C 3JIEKTPONPUBOIOM
4. Cronuk noabeMHubIi 200x200
5. llunuuap ¢ OTHagaronmM JHOM
6. JleMOHCTpaIIMOHHBIN U3MEPUTEIBHBIN PUOOP YHUBEPCATbHBIH
7. Benepko Apxumena
8. Habop nemoHcTpannoHHbli "MexaHnueckue sBieHus"
9. HabGop mo cratrke ¢ MAarHUTHBIMH JIEPKATEIIIMHI
10. ITpuGop m1st AeMOHCTpaIUU aTMOCHEPHOTO AaBJICHUS
11. TIpuGop 11t AeMOHCTpALU IaBJICHUS BHYTPU JKUIKOCTU
12. [IpuOop /1 n3ydeHus: HAKJIOHHON TIOCKOCTH
13. IIpu3ma HaKJIOHSIOMIASICA C OTBECOM
14. Cocynpl cooOmaronmecs
15. TpyOka HetoToHa
16. Iap ITackans
17. HabGop nemoHcTpannonssiii " mapocraTika u miasanue ten"
18. IIpubop 1 JeMOHCTpallMi PABHOMEPHOI'O IBUKEHHUS
19. LluinHapbl CBUHIIOBBIE CO CTPYIOM
20. [ap ¢ xonpLOM
JIP 2 Ilpu6op amst ©3y4eHus ABHKSHHS Tella, INTAaTUB ¢ My(PTOH M JarKkoi

JIP3 Kommiext OI'D 2



JIP 4 Kommiekt OI'D 2

JIP 5 Kommuiekt OI'D 6

JIP 6 Kommuiekt OI'D 5

JIP 7 Kommuiekt OI'D 5

JIP 8 MunnuamnepMeTp, KaTylka-MarHuT, yrooOpa3Hblii MarHUT, HICTOYHUK TOKA,
peocTar, KaTymka oT pa300pHOro JIEKTPOMAarHuTa, K04, COSTMHUTEIEHBIC
poBoOJa

JIP 9 Kommiekt OI'D 4

JIP 10 Kommuekt OI'D 4

JIP 11 Cnextpockon,Habop CHEKTPaJIbHBIX TPYOOK, NCTOUYHUK UTAHMUS,
IockonapasienbHas miactuaka JIP 12 losumerp "bemna"

JIP 13 ¢ororpaduu B yueOHHKE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

http://school-collection.edu.ru/collection EcrecTtBenHO-HaydHBIE KCIIEPUMEHTHI - PU3HKA:
Komneknust Poccuiickoro odmieo0pa3oBarensHOro mopraia
http://experiment.edu.ru OTkpsIThIii Kowiemk: Pu3nka

http://www.physics.ru DnemMeHTbI: MOMyISPHBIA caliT 0 (yHIaMEHTAIBHOW HayKe
http://www. elementy. ru BBeaeHne B HAHOTEXHOJIOTUH

http://nano-edu.ulsu.ru

http://www.fizmatklass.ru BupryanbsHsiii (hOH/ €CTECTBEHHO-HAYYHBIX U HAYYHO-
TeXHU4YeCKuX 3P dexToB «IpdexTuBHas GusnKar

http://www effects.ru I'azera «®usuka» M3narensckoro qoma «IlepBoe ceHTIOPs»

[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMNMUCHIO

FOCYAAPCTBEHHOE BHODKETHOE OBLLIEEOBPA3OBATEJIbHOE 02.09.24 09:40 Ceptudukat E2A33D0A7A042B0977978D48211D2F12
YYPEXXAEHWE CPEAHAS OBLLLEOBPASOBATEJ/IbHAS LLUKOJIA N2 644 (MSK)

NMPUMOPCKOIO PANOHA CAHKT-NMETEPBYPrIA, MeTtyxoBa Tamapa BeHopoBHa,

[vipexkTop




