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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUWA M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPAMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Conepxanue mnporpamMMbl 1Mo (U3UKE HAMpaBlICHO Ha YIOBJICTBOPEHUE
NOBBILIEHHBIX 3alpOCOB OOYyYarolIuxcs, CTpeMsIluxcsi K Oosee riayOoKomy
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpenmera B peanuzauuu Tpedboanuit ®I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBlIMBaeT pacnpeneseHue yueOHOro Marepuania
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IENIbI0 OKa3aHWsS METOJUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUHBIX YUeOHBIX
IPEIMETOB, MOCKOIbKY (pU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHEH, Onoorueii, acTpoHoMuel u puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIAaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUsS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha yrioyOnEHHOM YypOBHE TPEIOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMITIETEHTHOCTSIMH, XapaKTepU3y MU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHMUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BaHUS;

WHTEPIPETUPOBATH JaHHBIC M HMCIOJIB30BaTh HAYYHBIC JOKA3ATEIHCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompenenensl B Konmenmuu mnpenomaBanus ydeOHOTOo mpenmera «Dusmka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne [1K-4BH).

Henu u3zydyenus GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEca W CTPEMJICHHS OOydJaloluXcs K HAyYHOMY H3yYEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHUA M (OPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
JI0Ka3aTeNbCTBA Il OOBSICHEHUS OKPY)KAIOIINX SIBICHU;

dopMupoBaHuEe TpEACTABICHUN O ponu (U3UKU [ Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy 00yYEHHUIO B 3TOM HalpaBICHUH;

GopMupoOBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3y4eHHIO (QU3UKA Ha
yriay0aE€HHOM YpOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo01Iero oopa3oBaHus.

JlocTkeHue 3TUX 1eeill mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o01rero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

npuoOpeTeHne 3HaHUI O AMCKPETHOM CTPOCHHUU BEIECTBA, MEXAHHUYECKUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne YMEHUI aHaTU3UPOBaTh U OOBSICHATh (PU3MUECKUE SIBJICHUS Ha
OCHOBE M3YUYEHHBIX (DU3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJOB PELICHUSI PACUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOMINX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOpPYECKUE WU
MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJaTh SBICHUS U U3MEPATH
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bI U MpejiaraTh SKCIEpUMEHTAIbHbIE
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH ONBITHI, IKCHIEPUMEHTAJIbHbIE
WCCIIEIOBAHMSI, aHATU3UPOBATh MOTYUYCHHbIEC JaHHBIC U JIeJaTh BHIBOJIBI;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTO COJep KaHMS,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX PU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O cepaMu MpodhecCHOHATBHON NeATEeIbHOCTH, CBI3aHHBIMH C
(GU3NKON, W COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha uzyuenue pusuku (yrayOnaéHHbIN ypOBEHb) Ha YpOBHE OCHOBHOI'O OOILIETO
oOpazoBanus orBoautcs 340 dacos: B 7 kinacce — 102 ygaca (3 daca B Hezieln0), B 8
kimacce — 102 gaca (3 gaca B Hezeno), B 9 kitacce — 136 4acoB (4 4yaca B HEJICIIO).

COIAEPKXAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

dusnka — Hayka O mnpupojne. SBieHUss TPUPOILI (PIEMEHTHI COAEPKAHUS,
BKJIIOUAIOIIME MEXIPEAMETHBIE CBS3M). DU3MYECKUE SIBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, DJICKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIE.

dusnyeckue BeIUYUHBL. PasmepHOCTh. EauHUIBI (U3MYECKUX BEJIWYHH.
N3mepenne Quszndeckux BenuuuH. OTanoHbl. dDusmyeckue npubopsl. I[lena
nenenus. [lorpemnocTs u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyaoBaHUMEeM. MexayHapoaHas cuctemMa eauHull. [lepeBos
BHECUCTEMHBIX eAuHuIl B equHuisl CH.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAYKH H3y4daloT npupoy. EctecTBeHHO-
HAy4YHBI METOJ TO3HaHWs: HaOMI0JIeHHe, MOCTAaHOBKAa HAYYHOTO BOIpOCa,
BBIIBIDKEHHE THUIIOTE3, OKCIIEPUMEHT [0 TPOBEPKE THUIOTE3, OOBICHEHHE
Habmonaemoro sBienus. Onucanue GU3NYECKUX SBICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

Mexannyeckue, TEeIIOBbIe, 3JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SIBJICHUSL.

duznyeckue NpuOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaIOTOBHIM U
I (POBBIM MTPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHBI IETCHUS MIKAJIbl U3MEPUTEITHLHOTO TPUOOopa.

N3mepenune paccTossHUMN.

N3mepenue miomanu u 00bEMa. MeTo 1 ajaeTKH.

N3mepenune BpemeHH.

N3mepenue 00bEMa KUAKOCTH U TBEPOTO TENA.

Onpenenenue pazMepoB MalblX Tell. MeTo psaoB.

[IpoBenenne wuccaenoOBaHUS IO MPOBEPKE THUMOTE3bl: NAIBHOCTH IOJETA
[IapuKa, MyIeHHOT0 TOPU30HTAIIBHO, TeM OOJIbIIIe, YeM OOJIBIIEe BBICOTA ITyCKa.

Pa3nea 2. IlepBoHavajibHbIe CBeAeHHUSI 0 CTPOEHUHU BelllecTBA.

Ctpoenue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.



JIBmkenne dactui BemiecTBa. CBs3b CKOPOCTH JBMXKEHUS YACTUI[ C
temrneparypoil. bpoyHoBckoe nBumxkenue. Juddysus. BzaumoneiicTBue vacTuil
BEIIECTBA: MPUTHKEHUE U OTTATKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW W TBEPABIX
(kpucTamindeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIpPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBneHuit, 0OOBSCHSIONUXCS TPUTSHKEHUEM WIH OTTAIKMBAaHUEM
YaCTHUIl BELIECTBA.

Jlabopamopnuie padomut u onvimut.

OrneHka quaMeTpa aToMa METOJIOM PSIOB (C UCToNIb30BaHueM (GoTorpaduit).

OMBITHI O HAOJIOICHHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexanuyeckoe nBuxeHue. Ilyte u mepemenienue. PaBHOMepHOE W
HepaBHOMepHOe JBiKeHue. CBOOOMHOE MajieHHe KakK MpUMEp HEPaBHOMEPHOIO
neukeHus: ten. CkopocTs. CpenHsiss CKOPOCTh NMPU HEPABHOMEPHOM JIBUKEHUU.
Pacuér nytu v BpeMEeHU ABUKEHUS.

I'paduxu 3aBuUCUMOCTEN BEJIWYWH, OMHUCHIBAIOIIMX JBWXKeHUE. OO1ue
NOHATHSI 00 OTHOCUTENBHOCTH JABWXEHUS. CIOXKEHHEe CKOpOCTeH Mg Ted,
JIBUKYIIUXCS TTApaIENbHO.

SBneHve wHepuuu. 3aKOH MHepuuH. B3aumoneiicTBue Ten Kak IMpUYMHA
U3MEHEHUs CKOPOCTM [ABWXKEHHUsS Tel. Macca Kak Mepa HHEPTHOCTH Teja B
NOCTyMaTeNbHOM JBHKeHUHU. IlnoTtHocTh BemiectBa. CBSI3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYl B eauHuIle o00béma BemectBa. CMecH U CIUIABHL
[ToBepxHOCTHAs U JIMHEWHAS IUIOTHOCT.

Cuiia Kak XapakTepucTuka B3aumojaeicTBus Tei. Cuiia ynpyrocTd W 3aKOH
I'yka. 3MepeHune cuiibl ¢ IOMOLIBIO IMHAMOMETpPA. SBIEHUE TATOTEHUS U CuUia
TsokecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HaNpaBJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTBytomas cui. Cuia TpeHws.
TpeHne CKOJIBXKEHHSI M TPEHHE MOKOsA, BSI3KOE TpeHue. TpeHue B MPUpPOJE U
TEXHHUKE.

Jemoncmpauuu.

Habmronenrne MexaHM4eCKOoro JIBIKEHUS Tea.

N3Mmepenne ckopocTy NPSIMOJIMHENHOTO ABHKECHUS.

HaGnronenue siBeHust HTHEPIIUU.



HaGmonenne n3aMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUM TEll.

CpaBHeHME MACC TTO B3aUMOJICMCTBHIO TEIL.

CrnioxeHue cuJl, HallpaBJIEHHBIX 10 OJHOM MPSAMOM.

Jlabopamopnuie padomut u onvimot.

OrnpeiesieHue CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapuKa B >KUIKOCTH,
MOJIEIH JIEKTPUUYECKOTO aBTOMOOUJISL U TaK Jajee).

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKIJIOHHOM TIOCKOCTH.

OrnpeneneHue MmIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsikeHus (nedopmarivin)
IPY>KUHBI OT PUJIOKEHHON CUJIBI.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT CHITBI
JABJICHUS U XapaKTepa COMPUKACAOLIUXCS TOBEPXHOCTEH.

Pasnen 4. JlaBineHue TBEPABIX TeJl, KUIAKOCTell U ra3oB.

JHaBnenue. Cuna nabinenusi. CriocoObl yMEHBIIICHHS U YBEJIUUEHUsI JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa u Temrneparypsl. [lepenaua
JaBlieHUsT TBEPIABIMU TEJIaMH, JKUJIKOCTSIMH U ra3amu. 3akoH [lackams.
[THeBMaTHUeCKUE MAITUHBI.

3aBUCUMOCTh  JIaBJIEHUST  KHUAKOCTH  OT  TIYOMHBI  TOTPY>KEHHS.
['unpocratuueckuit  mapagokc. CooOmaromuecs cocyisl. [ 'HapaBiandeckue
MexaHu3Mbl. Vcnosb30BaHNE BBICOKUX JABJICHUW B COBPEMEHHBIX TEXHOJIOTHUSX.
Y CTpoicTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmocdepHoe namieHue. [IpuyuuHbBI CylecTBOBaHUS
BO3ymHON o0omouku 3emnu. OmbiT Toppuuennu. M3mepenune arMochepHOTro
JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUSI OT BBICOTHI HAJ] YPOBHEM MODSI.
[TpuGops! 115 U3MepeHus: aTMOC(EPHOTO TaBJICHHUS.

JlercTBUE )KUAKOCTU M Ta3a HA MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumesa. Y CclIOBHE BOSHUKHOBEHUS BBITAJIKUBAIOLIEH
(apxumenoBoii) cunbl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronuecst COCYIbI.

['mppaBanyueckuit mpecc.

[IposiBnenne nericTBrsi aTMOC(HEPHOTO TABICHUS.

Cudon.

3aBUCUMOCTh BBITAIIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON B JKUIKOCTH
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIBI BECY BBITCCHEHHOM KUJIKOCTH.



VYcnoBue miiaBaHus TEN: IJIABAHUE WJIM MOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamophuie padomot u onvimot.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJIKOCTh YaCTH TeJa.

Ornpenenenue BBITAIKUBAOLIEN CHIIBI, IEUCTBYIOLIEH Ha TEJIO, MOIPYKEHHOE
B JKHJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIBL, IEUCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOLICH  CHJIBI,
JEUCTBYIOIIECH Ha TEJIO B KUJKOCTHU, OT 00bEMa MOTPYKEHHOU B KUIKOCTh YaCTH
T€Nla U OT IUIOTHOCTH KUIKOCTH.

KoHcTpynpoBaHue apeomMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ Ipy30IM0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. JDHEprusi.

Mexanuueckasi paboTa AJis CUJI, HAlIPaBJICHHBIX BJIOJIb JTUHUU ITEPEMEIICHUSI.
MOoOIHOCTS.

[IpocThie MexaHU3MBI: pbIYar, BOPOT, OJIOK, TOJUCTIACT, HAKJIOHHAs
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuibl. PaBHoBecue priuara. [IpaBuiio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBECHs pblyara K OJ0Ky. «30J510TO€
npaswiio» mexanuku. KIIJI npocteix MmexanusmoB. [IpocTbie MexaHU3MBI B OBITY,
TEXHUKE, JKUBBIX OPraHU3MaX.

Mexannueckass dHeprus. KuHeTmyeckass W NOTEHIMAlIbHAs DHEPIUs.
[IpeBpalieHre 0JHOTO BHUJIa MEXAaHUYECKOW IHEPTUH B IPYTOi. 3aKOH COXPAaHEHHUS
U TIPEBPAICHUSI SHEPTUU B MEXAHHKE.

Jemoncmpauuu.

[TpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamophuie pabomot u onvimot.

HccnenoBanue ycioBui paBHOBECHS pblyara.

Nsmepenne KII/] Hak1OHHOM IIOCKOCTH.

N3yuenue npaBuiia peluara JJis MOABUKHOTO M HETIOJIBUYKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO ¥ HEMTOABHKHOTO OJIOKA.

Onpenenenue pabOThl CUIIBI YIPYTOCTH MPHU MOJBEME TPYy30B MPU HOMOILIU
MOABUXKHOTO OJIOKA.

N3ydenne 3ak0Ha COXpaHEHHS] MEXAHUYECKON SHEPIUU.



8 KUIIACC

Pa3nen 6. TensioBble siBjIeHUs.

OCHOBHBIE TIOJIO)KEHUA MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KHMIKONO M Ta3000pa3HOTO COCTOSTHUM BEIIECTBA.
Kpucrammmueckue u amopdubie Tena. I'pageH — HOBBI MaTepuan A HOBBIX
TEXHOJIOTUH. TEXHOJIOTUU TIOJYYEHUs] HCKYCCTBEHHBIX ayiMa3oB. OObsSCHEHUE
CBOWCTB ra3oB, XKUJKOCTEW U TBEPJIBIX TEJI HA OCHOBE MOJIOKEHUN MOJICKYJISPHO-
KHMHETUYECKOM Teopuu. [I0BEpXHOCTHOE HATSKEHHUE, CMAaYMBAHUE, KAlWIJISPHbBIC
saBJ€HUs. TEeIIoBOE€ pacUIMpPEHHEe U CKaThue. 3aBUCUMOCTh JABJICHUS ra3a oOT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CpPEIHEN KHUHETHYECKON HHEepruei
TEIUIOBOTO JBMXKEHUA YacTHUll. TemMnepaTypHbIe IKaIbI.

Buaytpennsis  sHeprusi. CnocoObl HM3MEHEHHSI BHYTPEHHEH DHEPIUH:
TEerIonepe1aua u coBepiieHrne padboTel. Buabl Teronepenayu: TeIIOonpoBOIHOCTD,
KOHBEKIMS, W3JydeHue. Buuapl Temionepesayd B NOpUPOJIE U TEXHUKE.
HeoOpaTuMoCTh TEII0BBIX MPOIECCOB.

KonmnuecTBo TeruioTel. YenbHas TETUIOEMKOCTH BeIllecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBecHe. 3akoH HrloToHa-PuxmaHa. YpaBHeHUE TEIJIOBOTO OajaHca.

[InaBneHue u OoTBEepAEBaHNE KPUCTALIMUYECKUX BEIIECTB. Y AEIbHAS TEIIOTA
miaBieHus. [lapooOpa3zoBanue u kouaeHcanus. Vcnapenune. Kunenue. Y nenbHas
TEIJIOTa Tapoo0pa3oBaHusl. 3aBUCUMOCTD TEMIIEPaTyphl KUTICHHS OT aTMOC(EpHOTO
nasieHusi. HachlleHHBIM 1 HEHACHIEHHBINA nap. BiaxHOCTh BO3ayXAa.

DHeprus TOIIMBa. Y elbHAas TEIUIOTa CTOpaHMUS.

[Tpunnumner padotel TernoBeiXx apurareneit. KIIJ[ TemmoBoro asurarters.
TerioBble JBUTATEIM W 3alllUTa OKPYXKAKMIEH cpeapl. TerioBble MOTEpU B
TEIIOCETAX.

3aKOH COXpaHEHMS W TPEBpPAICHUS dHEPTUU B MEXAHUYECKUX M TEIUIOBBIX
Mporeccax.

Jemoncmpauuu.

Hab6mronenrie OpoyHOBCKOTO JIBHIKCHHUS.

Ha6monenne nuddysun.

HaGmomeHne sSBIGHWM TOBEPXHOCTHOTO HATSDKCHHS, CMAdWBaHUSA M
KanWJUISIPHBIX SIBIICHUM.

Hab6momeHne TermioBoro pacmpeHus Tel.

N3Menenre maBiaeHHMs raza IMpU HM3MEHEHMH OO0bEMa M HarpeBaHUM WU
OXJIAKJCHUHU.

[IpaBuna u3MepeHus: TeMIepaTyphl.



Bunbl reronepenaymn.

OxnaxaeHue Npy COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHr pabOThl BHEITHUMH CUJIAMHU.

CpaBHEHME TEIUTOEMKOCTEN pa3IMYHBIX BEUIECTB.

HaGmonenue kumneHus.

HaGmroneHre nocTossHCTBA TeMIEpaTyphl MPH TJIaBICHUU.

Mopenu TemoBbIX JBUTATEIEH.

Jlabopamophuie padbomot u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 11O BBIPAIIMBAHKUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

N3Mmepenune TeMnepaTypsl PU MOMOILH KUAKOCTHOTO TEPMOMETPA U TaTUM KA
TEMIEPATYypPBhI.

OnbITel 1O HAONIOACHUIO TEIUIOBOT'O PACIIUPEHUS] Ta30B, XKUJIKOCTEH U
TBEPABIX TEI.

Omnpenenenue gaBiaeHUs BO3yXa B OalsIOHE IINPHUIIA.

HccnenoBanure 3aBUCHMOCTM JaBJCHUS BO3JlyXa OT €ro ooObéma #
TEMIEPaTypPHl.

[IpoBepka rumoTe3sbl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

HaGmionenne wu3MeHeHUsT BHYTPEHHEW SHEpruM Tena B  pe3yjbTaTe
TEIUIonepeaaun U paboThl BHEIIHUX CHUII.

HccnenoBanue siBieHUs TEINI00OMEHA MTPU CMEIIMBAHUH XOJIOIHOM U TOpsiyeit
BOJBL.

Onpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOION MPU TEIII0O0OMEHE C
HarpeTbiM METAUTNYECKUM LUIUHIPOM.

OrnpenenieHue MOIIHOCTH TEIJIOBBIX MOTEPH (3akoH HbhioToHa-Pruxmana).

Ornpenenenue ynelbHONW TEINIOEMKOCTH BEILECTBA.

HccnenoBanue nporecca UCIapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue ynelbHONW TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba ponxa snexkTpuyeckux 3apsanoB. BzaummopelctBue
3apsKeHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULUHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOIHMKH, JHUPAEKTPUKKA U TMOJYIPOBOJHHKU. 3aKOH
COXpPaHEHHUSI ANEKTPUUECKOrO 3apsaa.



DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcToyHuKM MOCTOSSHHOrO TOKa. JIeMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B METaJIJIaX, JKUIKOCTIX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. DIEKTPUIECKOe HAPsHKEHUE. AMIIEpMETP
Y BOJBTMETP B LEMH MOCTOSTHHOTO TOKa. CONMpOTUBIECHUE MPOBOJAHUKA. Y AEIBHOE
CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1yt yuactka nenu. [locnemoBartensHoe u
NapajyieIbHOE COeUHEHUE TPOBOAHUKOB. DJIC B €M MOCTOSTHHOTO TOKa. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTPHUUECKHX
uener. HenvHenHble 271EMEHTHI.

PaGota u MOIIHOCTL dJEKTpUUECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MarHUTHL. B3anmMoieiicTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarautHoe noje anekTpudeckoro toka. OmbiT Ammnepa. IIpumeHnenue
3JIEKTPOMArHuTOB B TEXHUKE. J[efiCTBHE MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
Cuna AmMmnepa U onpenesneHue €€ HanpaBieHUs. DJICKTPOJABUTaATEb OCTOSSHHOTO
Toka. Vcrnosib30BaHUE BJEKTPOABUTATENIC B TEXHMYECKHX YCT-POMCTBaX MU Ha
TPaHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOy YECHHUS ANEKTPUYECKOM SHEPTHH.
DNEKTPOCTaHIIMM Ha BO300HOBISAEMBIX MCTOYHUKAX SHEPTHH. DKOJOTHUYECKHE
po0JIeMbl SHEPTeTUKU. TOTUIMBHBIC SJIEMEHTHI U AIEKTPOMOOMIIH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.

Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKast MHYKIIHSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

MogenupoBaHue CHIIOBBIX JIMHHAM 3JIEKTPUYECKOTO IO € IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpoBOAHUKH M TUDIICKTPUKH.

HcTouHrKkn NOCTOSSHHOTO TOKA.

JIeCTBUS 3IIEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenune Cuitbl TOKka aMIepMeTpoM.

N3Mepenne 31eKTpUIeCKOro HANPSIAKEHNUS BOJIbTMETPOM.

PeoctaTt n MarazuH conpoOTUBJIECHHU.



B3aumonencTBre MOCTOSIHHBIX MArHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3/eieHUs MOTIOCOB MarHuTa.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMAarHHuT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.

DNEeKTPOJBUTaTEb MOCTOSTHHOTO TOKA.

Omnerter @apanes.

DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

OnbITel MO HAOJNIOACHUIO DJICKTPU3AMHU TEN TMPU CONPUKOCHOBEHUU U
VUHYKIUEH.

UccnenoBanne AEHCTBUA DIEKTPUUECKOTO IOJST HA TMPOBOAHUKH H
JTUDJICKTPUKH.

COopka 1 UCTIBITAHHE DJICKTPUIECKOH IEMU MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIPsHKEHUS Ha PE3UCTOPE M COMPOTUBIICHUS PE3UCTOPA.

OMNBITEI, TEMOHCTPUPYIOITNE 3aBUCUMOCTh DJICKTPUUECKOTO COMPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AA1 TONEPEYHOr0 CEYEHUS U MaTepurara.

Ornpenenenue yielbHOr0 CONPOTUBIICHUS ITPOBOIHHKA.

[IpoBepka mpaBWJIa CJOKEHHS HANpPSDKEHUW TIPU  IOCIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CUJIbl TOKAa MpPH NApPaLUIEIbHOM COEAUHEHUHU
PE3UCTOPOB.

Omnpenenenue O/{C 1 BHYTpEHHETO CONMPOTUBIICHHS] UCTOYHUKA TOKA.

[Tposepka nmpaun Kupxroda.

ITpoBepka BeImoIHEHUS 3aKoHa OMa J1J1 TIOJIHOM 1IETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHWHBIX 3JIEMEHTOB (JIAMITbI
HaKaJWBaHUS WX MOJYIPOBOJIHUKOBOTO THOJA).

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.

Ornpenenenne MOIUTHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TIOCTOSTHHBIX MAarHUTOB.

N3ydeHrie MAarHUTHOTO MOJISl TOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3/ieieHHH.

UccnenoBanue neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM W MarHuTa OT CWJIbI M HAIpaBJ€HUS TOKAa B KaTyIIKE M OT HaJIU4us
(OTCYTCTBUS) CEpPICUHHKA B KATYIIIKE.



N3y4yenue nerucTBrss MarHUTHOT'O MOJI HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzyueHue paboTbl 31€KTPOJBUTATENS.

N3mepenue KIII 3mexkTpoABUraTeIbHOM YCTAHOBKH.

OneITel IO MCCIEAOBAHMIO  SIBJICHUS  DJIEKTPOMArHUTHOW HWHAYKIHWH:
HCCIIEIOBAHUE U3MEHECHUM 3HAUCHUs U HAIPaBJICHUS MHAYKIHOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe JBmwkeHHEe. MartepuanpHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOT0 JBUKEHUS: TaOJMUHBIN, Tpaduyeckuii, aHanuTudeckuit. Cucrema
oTcuyé€Ta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BEIMUMHBI, ONEpallMU C BEKTOPAMH, MPOEKIUHU BeKkTopa. Panuyc-
BEKTOpP MAaTEepUAIbHON TOUKH, IMEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMEpHOE
npsIMOJIMHENHOE IBWKeHUE. HepaBHOMEpHOE NTpsiIMOJIMHEHOE NBUKeHUE. CpeiHsis
Y MTHOBEHHAsI CKOPOCTh TeJia TPU HEPABHOMEPHOM JBUKCHUMU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE IBHKEHHUE. Y CKOPEHUE
cBoOOHOTO maaeHus. OnbITh ["anumes.

I'paduueckass mHTEpHIpeTansi YCKOPEHHs, CKOPOCTH, MPOUIEHHOTO MyTH H
nepeMELEHUS 1T IPSAMOJIIMHEMHOTO IBUKEHUS.

JIBukeHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBUKEHHE IO OKPYKHOCTH. JIMHENHast CKOPOCTh, YIJIOBasi CKOPOCTh, TIEPUOT
¥ 4acToTa OOpallleHusl MPYU PAaBHOMEPHOM JABMXEHHUH 10 OKpYx)HOCTH. CKOPOCTh U
YCKOPEHUE MPU ABUKEHHUH MO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIIAs CUIIA.

[Tepsblii 3akoH Hbtotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[TpuHUMI CyNEepIIO3UIUHN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHUSI CKOJIbKEHUS, CHIIa
TPEHHUsI TIOKOS, Ipyrue Buabl TpeHus. Koadduiment tperus.

JIBH>KEHUE Tel MO OKPY>KHOCTH IOJT IEVCTBUEM HECKOJBKUX CHUJL.

3akoHn bepnynnum um nogbéMmHas cuna kKpbuia. COBpEMEHHbBIE JIeTaTelbHbIE
amnmapaTtbhl, CyJa Ha TOJBOJHBIX KpPBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOMIIAX. [[BrKeHne moe3ja Ha MarHUTHOM TIOJTYIIIKE.

Cunia TSXKECTH M 3aKOH BCEMUPHOIO TATOTEHHUA. [[BH)KEHHE Tel BOKPYT
IpaBUTAlMOHHOIO IIeHTpa (B ToM uucie IiaHeT Bokpyr Connna). Ilepsas
KOCMHUYECKas CKOpOCTb. HEBECOMOCTh U MEPETrpy3KH.

PaBHOBecue maTtepuanbHOM TOUKH. AOCONIOTHO TBEpHoe Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.



Nmnynse Tena. Mi3menenune umnynbsca. MIMIysbc cusibl. YIpyroe u Heynpyroe
B3aUMOJICMCTBUE. 3aKOHbl M3MEHEHUS M COXpPAHEHUs uMMyJbca. PeakThuBHOE
JIBUKEHHE.

Mexanuueckass paboTta ¥ MOIIHOCTh. PaboTa cuil TSXKECTU, YNPYTrOCTH,
TpeHus. CBs3b SHEPruu U padoThl. [loTeHIIManpHas SHEPTUs Tela, MOJAHITOrO Hal
MMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbHas SHEeprus cxaTol npyxunbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOW JHEPruU. 3aKOH W3MEHEHHS M COXPAHECHUSA
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.

HaGmtoneHne MexaHW4ecKoro JBIKCHHS Tella OTHOCHUTENIBbHO pa3HbIX Tell
OTCYETA.

CpaBHeHME NyT€l U TPAeKTOPUN JBUXKEHHUS OJIHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.

N3Mepenmne CKopoCcTH U YCKOPEHUS MPSIMOJITMHEMHOTO JIBUKEHHS.

HccnenoBanne npu3HaKoOB PAaBHOYCKOPEHHOTO JBUKCHUS.

HaGmronenue nBukeHus Tela 1Mo OKPY>KHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CHUCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUXKEHUH OTHOCHUTEIBHO
KaOuHeTa QU3UKH.

HaGnronenne paBHOBecHs Tel, CBOOOJHOTO MaJieHus, KoJieOaHUsI MasTHUKA B
MHEPUUAJIbHBIX CUCTEMAaX KaK MOATBEPKAECHNE MPUHILINIA OTHOCUTEIIBHOCTH.

3aBUCHMOCTh YCKOPEHHS Tela OT €r0 MacChl U ICHCTBYIOLIEH Ha HETO CUJIBL.

HaGnronenne paBeHCcTBa CHIT TPU B3aUMOICHCTBUU TeJl.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

[lepenaua umiysibca Npu B3aUMOJICUCTBUU TEI.

[IpeobpazoBaHus SHEPTUHU MPU B3AUMOICHCTBUU TEII.

CoxpaHeHre UMITyJIbca MPU a0COIIOTHO HEYIIPYTOM B3aUMOICHCTBHH.

CoxpaHeHre UMIYJbca MPU YIPYrOM B3aUMOJIEHCTBUU.

HaGmronenne peakTHBHOTO JIBM)KCHHUSI.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaACHUH.

CoxpaHeHue 3Hepruu Ipyu ABUKEHUU TeJa MO ACHCTBUEM HPYKUHBI.

Jlabopamophuie pabomot u onvimot.

KonctpyupoBanue TpakTa JJjisi pa3roHa M JaJIbHEHMIIET0 PaBHOMEPHOIO
JBIKECHUS IIIAPUKA WU TEJIECKKU.

Ornpenenenue cpeaHeil CKOPOCTU CKOJbXKEHMS OpyCcKa WU JIBHXKEHUS IIapHrKa
10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yYCKOpeHUsI Tela IpPU PABHOYCKOPEHHOM JBUMIKEHHH I10
HAKJIOHHOM IUIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM
JBIKEHUH 0€3 HayaJdbHON CKOPOCTH.

[IpoBepka rumoTessl: €ciu Mpyu PAaBHOYCKOPEHHOM JABHKEHHUM 0€3 HauallbHOU
CKOpPOCTH IMYTH OTHOCATCS KAaK PsAJl HEYETHBIX YHUCEN, TO BPEMEHA OJIMHAKOBBI.

UccnenoBanue nBuKeHUs Teiia, OPOIISHHOTO MO YTJIOM K TOPU30HTY.

UccnenoBanne 3aBUCUMOCTA CWJIbI TPEHUS CKOJBXEHUS OT  CHIIBI
HOPMAJIBHOT'O JJABJICHUA.

Omnpenenenue kKodphuIMeHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

UccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
cTerneHu feopMariu mpy>KUHBHI.

Omnpenenenue pabOThl CUIIBI TPEHUSI NIPU PAaBHOMEPHOM JIBMIKEHUU Teja IO
TOPU30HTAILHON MMOBEPXHOCTH.

Omnpenenenue pabOThl  CHJIBI  YIPYrOCTH TIPU  MOABEME Tpy3a C
UCITIOJIb30BAaHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

Paznen 9. Mexannueckue Koj1e0aHUS U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUMN: TIEPHO/I,
4acToTa, aMmIUIMTyna. [apMOHWYECKHEe KojebaHus. 3aryxaronge KoyieOaHus.
Brinyxiennnlie konebanus. Pesonanc.

MaremaTHudyeCKui U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHepruu mpu
KoJie0aTeIbHOM JIBHIKEHUU.

Mexannueckue BOJHBI. [IpomonpHble M momnepedHble BOJHBL. (CBOICTBa
MEXaHMYECKHX BOJIH: HHTep(depeHuusa u audpakuus. JJauHa BOTHBI U CKOPOCTH €€
pacrpocTpaneHusi. MexaHu4ecKue BOJIHbI B TBEPJOM TeJ€, CEHCMUUYECKUE BOIHBI.

3Byk. PacmpocTpanenue u oTpakeHue 3ByKa. ['pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3onanc B akycruke. HMHbpasByk u ynabTrpa3Byk. lcmonp3oBaHue
yJIBTPa3BYKa B COBPEMEHHBIX TEXHOJIOTHX.

Jemoncmpauuu.

HaGmonenne xoneGaHuii Ten TOA JNEUCTBHEM CHJIBI TSDKECTH W CHJIBI
YIPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmoneHre BEIHYKICHHBIX KOJIeOAHUH U pe30HaHca.

PacnpocTpanenne npoosibHbIX U MONEPEYHBIX BOJIH (HA MOAEIH).

Hab6mronenne natepdepeniinm u audpakiini BOJIH Ha TTOBEPXHOCTH BOJIBI.

HaGmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHUN PE30HAHC.

Jlabopamopnuie pabomwvt u onvimeot.

Ornpenenenue 4acToThl U Nepruoja KojaeOaHui MaTeMaTUYECKOr0 MasiTHUKA.

Ornpenenenue 4acToThl U Mepruoa KojaeOaHui Npy>KMHHOTO MasiTHUKA.



UccnenoBanue 3aBUCMMOCTH MEPHOJIa KOIeOaHUN Tpy3a HA HUTU OT JJIMHBI
HUTH.

UccnenoBanue 3aBUCUMOCTH TIeproa KoJIeOaHUI MPYKMHHOTO MasTHUKA OT
Macchl Irpy3a.

[IpoBepka HE3aBUCUMOCTHU MepuoAa KoJeOaHWW Tpy3a, MOJABELIEHHOTO K
JIEHTE, OT MacChl Tpy3a.

OMNBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOAHUH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

N3mepenue yckopeHus: CBOOOIHOTO MajeHUs.

Pasznen 10. Di1eKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BoiHbBL.  CBoliCTBa
ANEKTpOMarHuTHeIX BOJH. I[llkama »ieKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CcBsi3u. Pamuonokanus. Kocmuueckas cBsi3b.

DOnekTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHIus U Tudpaxius.

Jemoncmpayuu.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnuTtepdepenuus u nudpakxiius ceera.

Jlabopamopnuie pabomot u onvimot.

N3yyeHue CBOUCTB AJIEKTPOMAarHUTHBIX BOJH C TOMOIIBI0O MOOHJIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOIIOIEHUIO MHTEp(epeHInn U Tudpakiiy CBETa.

Pa3zpnen 11. CBeToBbBIE IBICHUSA.

JlyueBass Mojeib CBETa W TreoMeTpuyeckas onrtvka. MCcToyHukHM cCBerta.
[IpssMmonuHeliHoe pactipocTpaHeHue cBeta. 3atMeHust Connua u JIynel. OTpaxeHue
ceera. [Imockoe 3epkano. 3akoH oTpaxkeHHs cBeTa. [loctpoeHue nzoOpaxeHH,
c(hopMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBera. 3aKoH mpesnoMiieHus cBeta. [loHoe oTpakeHue cBera.
Hcnonp3oBaHue MOJIHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX, OMITOBOJIOKOHHAS
CBS3b.

JImuza, xon usyuerd B suH3e. @Dopmyna ToHkKoM JuH3bL [locTpoeHue
n3o0pakeHn, CHOPMUPOBAHHBIX TOHKOW JMH30M. OmnTHYeckas cHCTeMa
doToamnmapara, MUKpOCKONa H Teneckoma. [J1a3, Kak onTHYecKkas cHucTema.
bimM30pyKOCTh M JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. OmnbiTel HploToHa. CroxkeHue
CIEKTPaJIbHBIX I[BETOB. J(ncnepcus ceera.

Jemoncmpauuu.

[IpsAmonHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxeHue cBera.



[Tony4yenue nzoOpaxeHni B IIIOCKOM 3€pKaje.

IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xon myueil B coOunparolei JuH3e.

X0 1yder B pacCEeUBAIOLEH JIMH3E.

[Tonyyenue nzo0paxeHni ¢ TOMOUIBIO JUH3.

[TpuHun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

Mogens riasa.

Paznoxenue 0enoro cera B CHEKTP.

[Tonmyuenue Genoro cBeTa MpH CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH YIUVIA OTPAKEHUSI CBETOBOIO Jyda OT yria
naJICHUsI.

N3yuenue cBOMCTB N300pakeHus B IIIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIICHUS OT yTIJia MaJIeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TomyueHnue n300pa>keHH# C TOMOIIBIO COOMpPAIOIIEH JTUH3BI.

Omnpenenenue (GOKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI COOMparoIiei
JIVH3BIL.

OnBITHI IO PA3NIOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OnpITEl 1O BOCHPHUSTHIO IIBETa MPEIMETOB IPU HX HAOIIOJCHUM Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbI€ SIBJICHHS.

Onwitel Pe3epdbopna u mmanerapHas Mojenb aroma. Monenb atoma bopa.
HUcnyckanue u nornoiieHne ceerta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PanunoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
sapa. Hykionnas wmogens aromHoro sapa. HM3zorombsl. PamnoakTuBHBIE
npespaienus. [lepron monypacmnaga aToMHbIX saep. [lelcTBue paamoaKTUBHBIX
M3JIyYEHU Ha KUBBIE OPraHU3MbL. 3alIUTa OT PaJIMOAKTUBHOIO U31yUYCHHUS.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX sifep. CBsi3b Macchl WM 3HEpruu. Peakuuu cuHTe3a U
nenenus sigep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas 3HEpreTuka.
DKOJIOrMYeCKHe NpOoOIEMBbI SIAEPHON SHEPTEeTUKH.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.

CnexTpsl pa3IMYHbIX Ta30B.

CnekTp BogOpoOa.

HaGmonenue tpekoB B kamepe BuiibcoHa.

Pabora cuéTurka MOHU3UPYIOUIUX U3TYYEHUH.



Peructpanust u3mydeHus MpUPOIHBIX MUHEPAIOB U MTPOTYKTOB.

Jlabopamophuie padomot u onvimot.

HaGroieHre CIUTONIHBIX W TIMHEWYAThIX CIIEKTPOB U3TyUCHUS.

UccnenoBanue TPEeKOB: U3MEPEHHE PHEPIHU YACTHUIIBI 10 TOPMO3HOMY IIYTHU
(o gororpadusam).

N3mepenue paanoakTuBHOTO (POHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYIb.

[ToBTOpUTENHEHO-0000MIAIONINI MOIYJIb TIPEHA3HAYEH JJIsI CUCTEMAaTU3alluU
1 0000IIIeHUS TTPEMETHOTO COAEPIKAHUS U OTbITA JAEATeIbHOCTH, TPUOOPETEHHOTO
NpH M3YYCHHH BCEro Kypca (GU3WKKA YIIYyOJIEHHOTO YpPOBHSA, a TakkKe s
MOJATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (pU3UKe.

B npouecce wu3zyueHuss JAHHOTO MOIYJS peEaTU3yOTCS U MOJyYaroT
JnanbHEelIee pa3BUTHE YydeOHbIE JEUCTBUS, OOECIEUMBAIONINE JOCTIKCHHE
NPEIMETHBIX M METalpeIMETHBIX pe3yJbTaToB 00y4yeHUs, (GopMupoBaHHE
€CTEeCTBEHHO-HAYUYHON IPaMOTHOCTH: OOBSICHEHHUE U ONKMCAHUE SIBJICHUN Ha OCHOBE
NPUMCHCHUS (PU3NYSCKMX 3HAHWUM, UCCIIEIOBATEIbCKUE JCHCTBUSA (BBIIBHIKCHHE
TUIIOTE3, TTOCTAHOBKA II€JIM W TUIAHUPOBAHUE HCCICIOBAaHMs, aHAIM3 JAaHHBIX U
MIOJTYYCHHUE BBIBOJIOB).

[IpenmoututensHo  (GOpMOIl  OCBOEGHUS MOIYJNA SIBISETCS MPAKTUKYM,
porpaMma KOTOPOro BKITIOYAET:

pelieHre 3a7av, OTHOCSIIMUXCS K pa3MyHbIM paslieliaM W TeMaM Kypca
¢bu3MKHU, B TOM YUCIIE 33124, MHTETPUPYIOIINX COJIepKaHUe Pa3HbIX pa3/ielioB;

BBITMIOJTHEHUE JTA0OPATOPHBIX PAOOT U OMBITOB (BKJIIOYAsi paOOTHI U OMBITHI U3
nepeuHer K paszienaMm Kypca) B YCIOBHUSIX CaMOCTOSITEIBHOTO TUIAaHUPOBAHUS
IIPOBEJICHUS UCCIIEI0OBaHNUs, BEIOOpPA U 0OOCHOBAHUS METO/Ia U3MEPEHHUS BEIUYMH,
cOOPKHU IKCTIEPUMEHTAIFHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 33/IaHUN MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa
(3amaHusl O EeCTECTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ TPYNIIOBBIMU WM WHIUBUIYATbHBIMH MMPOEKTAMHU, CBI3aHHBIMU C
coliepkaHreM Kypca (pu3ukm.

N3ydeHrne MOBTOPUTEIHLHO-0000IIAIONMIETO MOJIYJISI MOXET 3aKaHYMBATHCS
MPOBEICHUEM JHATHOCTHYECKOW paboThl 3a Kypc (DM3UKU YTIIyOJIEHHOTO YPOBHS,
BKITFOYAIONICH 3aJjaHus Pa3HOTO YPOBHS CIIO)KHOCTH. Pe3ynbTaThl BBITIOJHEHHUS
JTUATHOCTUYECKON pabOThI MOTYT MOKA3bIBaTh CTEMEHb TOTOBHOCTH O0YYarOIINXCS
K OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy 1o (mu3uke, a TaKkxke
CBUJIETEIILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuuecxkoz2o eocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
bu3nYIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)epaxcoanckozo u OyxXo6HO-HPAGCMEEHHO20 60CHUMAHUSA:

TOTOBHOCTh K aKTHBHOMY YYaCTHUIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM TOCTHKEHUM
176370478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cCnUmMAaHUA:

BOCTIPUATHE ICTETHYECKUX KayecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uennocmu HayyH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEUILEH COCTABIISIFOLICH
KYJbTYpBI;

OpUEHTAIMSl B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYUA:

OCO3HAHHWE LIEHHOCTH 0€30macHOro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOPOrax, C OHJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBAaHHEM B
JIOMAITHUX YCIOBUAX;

c(hopMUPOBAHHOCTbH HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO MTpaBa Ha OIINOKY
Y TAKOTO0 )K€ MpaBa y IPyroro 4yeaoBeKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHUE B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodecCHil, CBA3aHHBIX ¢ PUBHKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelieHus 3a1ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed HuX
pelieHus;

e 8)aoanmavyuu K u3MEHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUH HCCIICIOBAHUN U
POCKTOB (PU3NUYECKON HATIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTUX;

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWKM, yMEHUU (HOPMyIHpPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

CTpEeMJICHHE aHATU3UPOBATh U BBISBISATH B3aUMOCBSI3U MIPUPOJIBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUM C YYETOM BIMSHUSA Ha OKPYXaKOIIYI Cpeny,
BO3MOXKHBIX TJIO0AIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIILHBIC YHUBEPCATbHBIC YICOHbIE TEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornuyeckue JelcTBUA:
BBISBIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUM ),
KJIacCU(ULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B pacCMaTpUBaEMBIX (haKTax,
TaHHBIX U HAOMIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOJABI C HWCHOJIB30BAaHUEM JCAYKTUBHBIX W
WHAYKTUBHBIX ~ yYMO3aKIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITETILHO BBIOMpPATh CHOCO0 penieHus ydeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOpP HamOoliee MOIXOASIIEIo ¢
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
Gu3nYIeCcKuil SKCIIEPUMEHT, HEOOBIIIOE MCCIeA0BaHNEe (PU3NUECKOTO SBICHHUS,

OILICHWBATh HA MMPUMEHUMOCTH U JIOCTOBEPHOCTh HH()OPMAIIHIO, TTOTyUYECHHYFO
B XOJI€ MCCIICIOBaHUS FIIH IKCTICPUMEHTA;

CaMOCTOSITeTbHO (HOPMYITHPOBaTh OOOOINEHUS W BBIBOABI IO pPE3yJbTaTam
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (QU3HMUECKUX TPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope uHpOpMaIIUU WU JAHHBIX C YUETOM MPEAIOKEHHON yueOHOU Pu3nyeckoi
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HHGMOpPMAIMKM TIO KPUTEPHUSIM, MPEAIOKESHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEIPHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMy  TNpEACTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peEIIaeMble 3a/Jadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X07Ie 00CYKIeHUsI yaeOHOTO MaTepuana, pe3yabTaToB JIa00paTOPHBIX PabOT
Y TIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYK/1a€MOIl TeMbl U BBICKa3bIBATh
UJICU, HAIICJICHHbIE Ha PEIICHUE 3aJlaud W MOJJAEp KaHUE OyaroxenaTeabHOCTH
OOIICHHS;

COMOCTABJISITh CBOU CYXKJICHUS C CY)KICHUSMH JAPYIMX YYaCTHUKOB JUajora,
OOHapyX UBATh PA3IMYUE U CXOJICTBO MO3UIUN;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIeIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI pU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

OPUHUMATH 1I€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS 110
€€ JOCTWKEHUIO: paclpelesaTb pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO 4YacTh pabOThl, JOCTHras Kauye€CTBEHHOI'O pe3yJibTara I0
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJIEHAMH
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryasiTuBHBIE YHUBepPCcAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOITUX JIJIs
pereHns GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaX  NPHUHATHA  PElICHUU
(MHIUBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECcCKO 3amauu Wiu
IUIAaH HUCCIEAOBAHMS C YYETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHUI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U MpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMUHBI  JIOCTHKEHHUS  (HEIOCTIDXKEHMS)  PE3yJbTaTOB
JESTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(Gu3MUeCcKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WA JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHU pemieHnn HU3NIECKUX 3a/1ad WA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOy4eHnus ¢ 7 kinacce npeAMETHbIE PE3YJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



WCIIOJIB30BaTh MOHATHS: (PU3NUECKUE U XUMUYECKHUE SIBIICHUS, HAOIIO/ICHHUE,
AKCHEPUMEHT, MOJIEJb, TUTIOTE3a, EIUHULIBI (PU3UUYECKUX BEJIMYHUH, AaTOM, MOJIEKYJIa,
arperatHble  COCTOSIHMSA  BemlecTBa  (TBEpJOE, KUIKOE, Tra3000pa3Hoe),
MEXaHWYeCKOe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHEHHOE),
TpPaeKTOpUsi, paBHOJEUCTByIoIas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuuath sBiaeHus (auddys3us, TEIIOBOE JBHXKEHHE YaCTHUIL
BEIIIECTBA, PAaBHOMEPHOE JBIDKCHHE, HEPABHOMEPHOE JBI)KCHHUE, WHEPIUS,
B3aUMOJICHCTBHE TEJ, pABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpaIllCHMUSI,
nepeaavya JaBiIeHUS TBEPABIMU TelaMH, >KHIKOCTIMH M Ta3amu, atMocdepHoe
JIaBJICHUE; TUIABaHUE TEJI, TPEBPAICHUS MEXaHUYECKOW YHEPTUH) TIO ONMUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
(duznueckoe sBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
mMupe (B TOM 4wucie (U3UYECKHE SIBICHHS B TPUPOJIC: MPUMEPHI JIBUKEHUS C
Pa3IUYHBIMU CKOPOCTSMH B KUBOW U HEKUBOUW MPUPOJIE, NCHUCTBUE CUJT TSKECTH,
TpPEHUs, YIIPYTOCTH B MPUPOJE U TEXHHUKE, BIUSHUE aTMOC(EPHOTrO JaBJICHUS Ha
KUBOW OpraHu3M, IJIaBaHUE PbIO, phlUary B TeJie YEJIOBEKa), IPU ATOM NEPEBOAUTH
NPAKTUYECKYIO 3a7]a4y B y4eOHYI0, BBIJIEIAThH CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKH )
(bu3nUecKuX sSBICHU;

ONKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢duznueckre BeIMUYUHbI (Macca, 00bEM, IMIIOTHOCTH BELIECTBA, BPEMsI, TyTh, CPEIHSS
CKOpOCTb, CHJIa YNPYTOCTH, CHJIa TSDKECTH, BEC Teia, CHJia TPEHUs, JaBJICHHE
TBEPIOTO TeJa, JaBICHHUE CTOJI0A )KUKOCTH, BBRITATKUBAIOIIAS CHJIA, MEXaHUYECKasI
paboTa, MOIIHOCTH, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 HUIIMEHT II0JIE3HOTO
JEHUCTBUSI MEXaHU3MOB, KHHETHUECKAsl U TIOTEHIIMAIbHASL YHEPTusl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKHM CMBICT HCIOIb3YEMbIX BEJIWYUH, HX
o0O3HAaueHUsT W EAUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (OpMyIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBONCTBA Tell, (PU3NYECKUe SIBICHHS U ITPOIIECCHI, HCTIOIB3YS
MpaBUJIa CJIOKEHUS CUII (BIOJIb OAHOM MpsAMOil), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKH,
3aKOH COXpPAHEHUSI MEXaHUYECKOW DSHEpPruu, MpU 3TOM J1aBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA ¥ 3aMTUCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKEHNUE;

CTPOUTH MPOCTHIE (PUZNYECKUE MOJEITH PEeaTbHBIX OOBEKTOB, MPOIECCOB H
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA
00BEKTOB, IIPOIIECCOB, SBICHUM, TPUMEHATh (PU3NUECKHUE MO 71 OOBSICHEHUS
(U3MYECKUX MPOLIECCOB U pElIeHUsl YUeOHBIX 3a/1a4;



OOBSCHATH (PU3UUECKHE SBICHUS, MPOIECCH M CBOMCTBA TEJ, B TOM YHCJE B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHEHTHUPOBAHHOTO XapakKTepa, MW pelaTh
KayeCTBCHHBIC 3a/ladyl, B TOM 4HCIE TpeOyIOIue YHUCICHHOTO OIICHUBAHMS
XapaKTePHBIX 3HAYCHUN (PU3NYECKUX BEITWYWH, MIPU ATOM BHIOMpAThH aJeKBATHYIO
(GU3HUECKYI0O MOJCIb, BBISBIATh MPUYUHHO-CIICICTBCHHBIEC CBSI3M U BHICTPAHWBATh
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C Omopod Ha U3YYEeHHbIE CBOICTBa
bu3nYecKux sBJICHUH, (U3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemats pacdyéTHble 3amauu (B 2—3 NEWCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢u3uKu, BHIOUpas aleKBaTHYIO (PU3UYECKYIO MOJEIIb, C UCIOIb30BAHUEM 3aKOHOB
1 GOpMYJI, CBSI3BIBAIOIINX (PU3NIECCKUE BEIIMINHBI, 3aITUCHIBATH KPATKOE YCIOBUE U
pa3BEPHYTOE pellleHue 3a4a49H, BBISIBIISATH HEJJOCTAIOIINE UITN U30BITOUHBIC JaHHBIE,
O00OCHOBBIBaTh BBIOOp METOJAa pEIICHUs 3a/Jadyd, WCIONIb30BATh CIPABOYHBIC
JaHHBIE, TPOBOJUTh MaTeMaTHUeCKHe MpeoOpa3oBaHusi U Pacu€Thl, OIICHUBATH
PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (U3MUYECKOW BEIMYWHBI M OINPEACIATH
pPa3MEpPHOCTh PU3NICCKON BEITMYMHBI, TOIYICHHOHN MPU PEIICHUH 3a/1a4H;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (PUINIECKIX
METOJIOB, W TIpeajiaraTb OPHEHTUPOBOYHBIA CIIOCOO peIIeHHs, B OINUCAHUH
UCCJICIOBAaHUs  pacro3HaBaTh IMPOBEpPSAEMOE  MpPEANnojoxkeHue (TUIoTe3y),
UHTEPIPETUPOBATH MOJTYyUYEHHBIN pe3yIbTaT;

IIPOBOAMUTH OIBITHI M0 HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKHUX
cBoiicTB Ten (muddy3us, TEIIOBOE paclIiMpeHHe Tra3oB, SBICHHE WHEPIUH,
M3MEHEHHE CKOPOCTH MPU B3aUMOJICHCTBUU TeJ, Iepeaada JaBIeHUs )KUIKOCThIO U
ra3oM, IMpOSIBICHHE JEHCTBUS aTMOC(EPHOro AaBIICHUS, JEUCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOII0ICHUH, CaMOCTOSTEIIFHO COOUPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus ¥ GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPSIMbIE W KOCBEHHBIE U3MEpPEHUA (U3UYECKUX BEIUMYUH
(paccrostHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH WM TBEPAOTO Tella, CHJIa TPEHUS CKOJBKCHHS, aBICHHUE
BO3/IyXa, BRITAJIKMBAIOIIAS CHJIA, ACHCTBYIOIIAs HAa TOTPYKEHHOE B KUIKOCTH TEIIO,
KOA(h(PHUIMEHT TMOJE3HOTO JEHCTBUS MPOCTBIX MEXAHU3MOB) C HCIOJIb30BAaHUEM
aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METO/A U3MEPEHHS,
dbuKcHpoBaThH MOKa3aHUsS MPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSEMON BETUINHBI C
MOMOIIbIO YCPEIHEHUS Pe3yIbTaTOB CEPUN U3MEPEHUN U OIICHUBAThH MOTPEIIHOCTD
W3MEpPEHUN;

IPOBOJNTH HECIOKHBIE IKCIMEPUMEHTAIBHBIC HCCIIEIOBAHUS 3aBHUCHUMOCTEH
¢u3nuecknx BETWYWH (3aBUCHMOCTH TYTH PAaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHU JBWKCHHUS TeJa, CHUJBI TPEHUS CKOJBKEHHS OT CHUJIBI HOPMAIBHOTO
JaBJICHUS, KadyecTBa 00paOOTKH MOBEPXHOCTEH TE M HE3aBUCUMOCTH CHJTBI TPEHUS



OT IUTOIIaJAN CONPUKOCHOBEHHMS TEJ, CWIBl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyKEHHOW YacTH Telda M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJI0, YCIOBUM ITUIaBaHUs Tell, YCIOBHIM paBHOBECHS pbluyara U OJIOKOB):
COBMECTHO C YyuuTeldeM (POpMYIHpPOBaTh 3aJadyy MU THUIOTE3y HCCIEIOBAHMS,
CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh  MCCIIEIOBAaHUE, CaMOCTOSITEIbHO  COOUpPATH
DKCHEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJB30BAaHUEM HWHCTPYKLHH, MPEICTABIATH
MOJIYYEHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TaOIULl U TpadUKOB,
OLICHUBATh MOTPEITHOCTH, JEJIATh BBIBOBI 10 PE3YJIbTATAM UCCIICIOBAHMUS;

coOnoaTh TMpaBWiIa TEXHUKH Oe€30MacHoro Tpyna mnpu pabore cC
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3blBaTh MPUHIIMIBI JEHCTBUS NTPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOLIUECS COCYIbl, 0apOMETp, pblyar, MO BUKHBIH
Y HETOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOW HA UX ONMUCAHUS (B TOM YHCTIE:
NOJIIUITHUKHA, YCTPOWCTBO BOJAOINPOBOJAA, THUIPABIMYECKHM mpecc, CcU(OH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCHOJNb3ys 3HAHUA O
CBOMCTBaxX (U3MYECKUX SBJICHUW U HEoOXoaumble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMATHUYHBbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOIIECCOB TIPH
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a/1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUS (DU3UYECKUX 3HAHWMA B MOBCEIHEBHOM XU3HM /i oOecreueHus
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONECHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISATH OTOOpP HCTOYHUKOB HH(POpMAUU (PUIUUECKOTO COACPKAHUS B
WuTepHere, camMocTOSTENbHO (OPMYIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
MMEIOIIUXCS 3HAHUW WM IIYTEM CpPAaBHEHMs DPa3JIMYHBIX MCTOYHHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas  SBJISETCS  MPOTUBOPEUMBOW  HMIIM  MOXET  OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTO COAEpIk aHUS, CIPABOYHBIE MATEPHAJIbI, PECYPCHl CETH
WuTepHer, BnaneTh NpUEMaMHM KOHCIIEKTUPOBAHMUS TEKCTa, MpeoOpa30BaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBbIE KpPAaTKHE€ IUCBMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpManuu (PU3HMYECKOrO0 COIAEPKAHMS, B TOM YHUCIE



nyOJUYHO JeNaTh KpaTKue COOOIIEHHS O Pe3yJbTaTax MPOEKTOB MM Y4EOHBIX
HCCIIEIOBAHUM, IIPU 3TOM TIPAMOTHO MCIIOIb30BaTh W3YYCHHBIM ITOHATUHHBIN
anmnapar Kypca (U3HMKH, COPOBOXK/IATh BHICTYINIEHUE MTPE3EHTALUEH;

IpPU BBINOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN paclpeiensTh
0053aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTAaBJIECHHBIMH 3aJja4yaMu, CIEIUTh 3a
BBINIOJIHEHWEM IUIaHA JACHCTBUM, aJ€KBaTHO OLIEHHWBAThb COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh  I'PYNIbI, BBICTpaWBaTh KOMMYHHUKAaTHMBHOE B3aMMOJCHCTBUE,
YUYUTBIBAasi MHEHUE OKPYKAIOILUX.

K koH1ly 00yueHus ¢ 8 knacce npeaMeTHbIE pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

UCIIOJIB30BaTh MOHSTHUSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBI)KCHUE
aTOMOB M MOJICKYJI, arperatHbleé COCTOSIHHSI BEIIECTBa, KPUCTAUIMYECKUE U
aMmopdHbIe Tena, HACHIICHHBIH M HEHACHIIIEHHBIH Map, CHOCOObI W3MEHEHMsI
BHYTPEHHEH DHEPTrUM, OHIIEMEHTAPHBIM JJIEKTPUUECKUN 3apsj, MPOBOJHUKH,
MOJIYTIPOBOHUKH, JUIICKTPUKU, UICTOYHUKU TTOCTOSTHHOTO TOKA, JIEKTPUUIECKOE U
MarHuTHOE TIOJIS, ONTHUYECKass CUCTEMAa) M CHMBOJUYECKUN S3bIK (U3UKH TIPU
peleHny y4eOHbIX U MTPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3iuyaTh SBJICHUS (TEIUIOBOE pacIIMpeHue (CxKaTue), TEII0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMayuMBaHWE, KaNWUISPHBIC SBICHUS,
UCIIapeHHe, KOHJACHCAIMs, IUIaBICHHE, KPUCTAJUIM3alUs, KHUIIEHHEe, CIOCOObI
TeIuIonepeaaun (TerIonpOBOIHOCTh, KOHBEKIIUS, U3IYyYCHHE), TEIUIOBBIE MOTEPH,
AIIEKTpU3AIUsl T, B3aUMOJCHCTBUE 3apsANIOB, JCHCTBHUS IJIEKTPUUYECKOrO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MAarHUTOB, JICMCTBHE MAarHUTHOTO TOJIS Ha
IPOBOJAHHUK C TOKOM) IO OITMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUYECKUX SABICHUM B OKPYKAIOIIEM
mupe (B TOM umcie ¢U3NUECKHEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE H
KalWUIApHBIE SBJICHUS B MPUPOJIC, KPUCTAUIBI B Ipupojae, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
AJIEKTPUUECKHE SIBIICHUA B aTtMocdepe, SJIEKTPUYECTBO JKUBBIX OpPTraHU3MOB,
MarHuTHOE ToJje 3eMid, Apeid MOoT0COoB, PO MATHUTHOTO MO ISl KU3HU HA
3emiie, MOJSIPHOE CHUSHHUE), MPU HTOM IMEPEBOJUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BEJICNIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) GU3HUECKHUX SBICHUN;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (DU3MYECKHUE SBICHUS, MCTOIB3YS
dusznyueckre BeTUINHBI (TEMIepaTypa, BHYTPEHHSISI DHEPT S, KOTUYECTBO TEIUIOTHI,
paboTa rasa, ynenbHasl TEIUIOEMKOCTh BEIIECTBA, yJeJbHAs TEIUIOTa IUIABJICHUS,
yAelbHas TeIoTa NapooOpa3oBaHMs, YJleNbHAs TEIUIOTa CrOpaHusl TOIUIMBA,
KO3(pUUIMEHT TMOJE3HOr0 JCHCTBUSA TEIUIOBOW MAIllUHbI, OTHOCHUTEJIbHAS
BIIQXXHOCTh BO3/yXa, OJEKTPUUYECKUA 3apsll, CHJIa TOKa, JIIEKTPUUYECKOE



HalpsDKEHWE, COMPOTUBIICHHE MpoBoAHUKa, DJIC B IlemM MOCTOSHHOTO TOKAa,
ANEKTPUYECKOE YNIEIbHOE COINPOTHUBICHHE BEIIECTBA, paboTa U MOIIHOCTb
AIEKTPUUYECKOTO TOKA), IPU OMUCAHUM MPABUIBLHO TPAKTOBAThH (DU3NUECKUN CMBICT
WCIOJIb3YEMbIX BEJIUYMH, MX O0O3HAYCHUS U €JUHUIIBI (U3UYECKUX BEITUYUH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3UUECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTH rpa)MKu N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3MUECKUE SBJICHUS U MPOIECCHI, HCTIOIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUSI BEIIECTBA,
ypaBHEHHE TEIUIOBOTO OajnaHca, 3aKOH COXPaHEHHUs dJIEKTPUUYECKOT0 3aps/ia, 3aKOH
Kynona, npuHIMN Cyneprno3uIiuy 3JeKTPUIECKUX mojiel, 3akoH Oma Jijis ydyacTka
nenu, npaswia Kupxroda, 3akon Oma nist monHo# nenu, 3akoH [[xoymnsa-Jlenna,
3aKOH COXPAaHEHUs HHEPTHH, MPU ITOM pa3IUYaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €r0 MaTEMaTUYeCKOE BhIPAXKEHHUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJICTU pPEabHBIX OOBEKTOB, IPOIIECCOB U
SIBJICHUHM, BBIJCIATh TPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, TIPOIIECCOB, SABJICHUMN, MPUMEHITH (PU3NUECKUE MOJIETHU JIsl OOBSICHEHHUSI
(bU3UYIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSICHATH (PU3MUECKHUE SBICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE€ CHUTyallud MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KayeCTBEHHbIE 3a/1aud, B TOM 4YHUCJIEe TpeOyIoUMe YUCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEITUYUH, IIPU ITOM BHIOUpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJeIb, BBISBISATh MPUUYMHHO-CIECICTBEHHbIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 IIEMOYKY pacCyXJCHHM C ONopod Ha HU3YYeHHBIE CBOMCTBa
buznueckux sBIEHUN, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO peliaTh pacy€THbie 3aja4yu (C omopod Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas aeKBaTHYIO (U3NUYECKYI0 MOJECIHb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3NUYECKUE BEIUYUHBI,
3alUChIBATh KPATKOE YCJIOBUE U Pa3BEPHYTOE pELICHUE 33aJa4yH, BBISBISTH
HEJIOCTAOIINE WM U30BITOUHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METO/AA PEIICHUS
3a/1aud, HCMOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METOAbl aHaIu3a
pa3MepHOCTEH, MCIONBb30BaTh rpad)UueCKue METOMAbl PEIICHUs 3a7ad, MPOBOIUTH
MaTeMaTudeckue mpeoOpa3oBaHMsi W pacuéThl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUS (HU3UYECKOW BEIMYMHBI U OMPEICIATh Pa3MEpPHOCTH
¢du3nuecKkol BETUINHBI, TOJIYICHHOU MPH PEIICHUH 33/1a4H;

pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEITUTh MPU IIOMOIITH (PU3NIECKUX
METOJI0OB, M TpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO peIIeHHs, B OMNHCAHUU
UCCIIEIOBAHUSI  pAclO3HaBaTh  IPOBEpsieMOE  MPEAINOoNIOKEHUe  (TUIOTE3Y),
MHTEPIPETUPOBATH MOTYyUYCHHBIA pE3yJbTar;



MIPOBOIUTH OTIBITHI TT0 HAOIIONCHHUIO (M3UYECKUX SBICHUN W (HU3UICCKUX
CBOUWCTB Ten (KamWUIAPHBIC SBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3[yXa OT €ro
o0béMa W TemmepaTryphl, CKOPOCTH TIpoIlecca OCThIBaHHUS (HArpEeBaHUs) TPH
U3TyYeHUH OT I[BETa M3JIydaromedl (MOTIOMAIoNIe) TOBEPXHOCTH, CKOPOCTh
UCTIApCHUS BOJBI OT TEMIIEpaTyphl JKUIKOCTH M IUIOMATU €€ IOBEPXHOCTH,
AIEKTPU3AIUS TSI U B3aUMOJCHCTBHE DJICKTPUUECKHUX 3aps0B, B3aUMOJICHCTBHUE
MTOCTOSTHHBIX MarHUTOB, BU3YyaJU3allis MarHUTHBIX ITOJICH MTOCTOSSHHBIX MarHUTOB,
JICHCTBUS MarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JECKTPOMArHUTA,
CBOMCTBA AJICKTPOJBUTATENSI TTOCTOSHHOTO TOKA): (OPMYJIHPOBATH MPOBEPSIEMOE
Npeanosioxkenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJbTaTax  HaOIOJACHHM,
CaMOCTOSITEIILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOTO Habopa 00OpymIOBaHWS,
OIHMCHIBATH XOJI OTBITA U (HOPMYJTUPOBATH BHIBOIBI;

NPOBOAUTL TPSAMBIE W KOCBEHHBIC W3MEpPEHUsS (U3MYCCKUX BEIMYMH
(TemmepaTtypa, OTHOCHTEIIbBHAs BJIAXXHOCTh BO3AyXa, CHJIa TOKa, HaIPsSKCHHE,
yleabHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHWE IPOBOJHHWKA, paboTa U
MOIIIHOCTh JJICKTPHYECKOTO0 TOKA) C HCIIOJIh30BAHUEM aHAJIOTOBBIX M ITU(PPOBBIX
npuOOpoB, 00OCHOBBIBATH BHIOOP METOAA HM3MEPCHHS, (PUKCHPOBATh IMOKA3aHUS
nprOOpPOB, HAXOJWTHh 3HAYCHUE M3MEPSICMOUN BEIUYHMHBI C TIOMOIIBIO YCPEIHCHHUS
pe3yabTaTOB CEPUH U3MEPEHUH U OIEHUBATH MOTPENTHOCTh U3MEPCHHIA;

MPOBOJIUTH IKCIIEPUMEHTAIBHBIC HCCIEAOBAaHUS 3aBUCUMOCTEH (DH3MUECKHUX
BEJIMYUH (3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro o0bEMa W HATPEBaHHS WU
OXJIXKICHHS, HCCIICIOBAHUE SIBJICHUS TEIIIOOOMEHa MTPH CMEITMBAHUH XOJIOIHOMN U
ropsiaeid BOJIbl, 3aBHCUMOCTH COTIPOTHBIICHHUS IPOBOIHUKA OT €T0 JITUHBI, TUTOMIAH
TIOTIEPEYHOT0 CEUYCHHUS M YICIBHOTO COMPOTHBIICHHUS BEIIECTBA IPOBOJIHUKA, CHIIBI
TOKa, TMPOTEKAIIIEro dYepe3 IMPOBOJHUK, OT HANPsSHKCHHS Ha IPOBOIHHKE,
MCCIICJIOBAHUE TTOCIICIOBATEILHOTO U MAPAJICIIBHOTO COSTMHEHUH MTPOBOIHHKOB):
COBMECTHO C Yy4HTeleM (QOpMYyIUpOBaTh 3aqady M THIIOTE3y HCCIEIOBaHUS,
CaMOCTOSAITETILHO  IUTAHUPOBAaTh  HMCCIEOBAHUE, CAMOCTOSITEIbHO  COOUpPATH
HKCIIEPUMEHTATBHYIO YCTAHOBKY C HMCIIOJIB30BAHUEM HHCTPYKIIUU, MPEACTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BHUJIE TaONHIl U TPAPUKOB,
OIICHMBATh TIOTPEIIHOCTH, JIeNIaTh BEIBOJIBI MO pPe3yabTaTaM HCCIIEI0BAHMUS;

coOmoaTh mpaBmia O€30MacHOro Tpyda Mpu paboTe ¢ J1abopaTOpPHBIM
00opyT0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS MU3YUYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPOKNCTB ¥ TEXHOJIOTHUECKHUX MPOIECCOB C OMIOPOH HA X ONMKCAHUA (B TOM YHCTIE:
CUCTEMa OTOTUICHHSI TOMOB, TUTPOMETP, TTapoBas TypOWHA, aMIIEPMETP, BOIITMETD,
CUETUMK  DIICKTPUYECKOW  DHEPTruH,  DIEKTPOOCBETHTEIbHBIE  TPUOOPHI,
HarpeBaTeNbHbIC AJIEKTPONPUOOPHI (IPUMEPHI ), TPETOXPAHUTETN U UX TIPUMECHECHHE
B OBITY W TEXHHUKE, MPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJICKTPOMArHUTOB,



ANEKTPOABUTATENIb TOCTOSHHOIO TOKAa), MHCIOJb3Yys 3HAaHUA O CBOMCTBax
(pu3nUecKUX SBJIECHUN, HEOOX0IUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHbBIE PUOOPHI
[0 CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (3KUJIKOCTHBI TEpMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETpP, JIBUraTeldb BHYTPEHHErO CrOpaHMs, SJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX LENed C MOCIeI0BaTeNbHbIM U
napajjieibHbIM COEIMHEHHEM JJEMEHTOB, pasjinyas YCJIOBHbIE O0O0OO3HAUYECHHUS
AJIIEMEHTOB JIEKTPUUYECKUX LIETIEH, UCIIOIb30BaTh CXEMbl U CXEMAaTHUUHbIE PUCYHKHU
U3YYCHHBIX  TEXHUYECKUX  YCTPOMCTB,  HU3MEpPUTEIbHBIX  MPUOOPOB  H
TEXHOJOTUYECKUX MPOLECCOB MPH PEUICHUN yueOHO-MIPAKTUUECKUX 3aa4;

OPUBOJIUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O MPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3UUYECKUX 3HAHMM B MOBCEIHEBHOM XKU3HH JJi1 OOecreyeHus
0e30macHOCTH MpH OOpallleHUd ¢ TpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM DKOJOTMYECKOTO TOBEICHUS B
OKpYXarollen cpese;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOATENTHHO (POPMYIHPYS TOMCKOBBIN 3aMIpOC, HA OCHOBE UMEIOIINXCS 3HAHUM
U CpPaBHEHUS JOTMOJHUTEIbHBIX HWCTOYHMKOB BBIJCISITH MHGOPMAINIO, KOTOpas
ABJIETCS POTUBOPEYMBOM MIIM MOXKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
TuTepaTypy (pU3MdYecKoro copepxaHus, CIPaBOYHBIE MATEPHUAJIbI, PECYpChl CETH
WuTtepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHHS,
0000611ast nHOOPMAILIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UMYECKOTO COJICPIKAHMS, B
TOM  4YHUCJIE€ MNyOJWYHO  TPEACTABISATH  PE3YNbTaThl  NPOEKTHOW  WIIH
MCCJIEI0BATEIBCKOM JACSTEIIBHOCTH, TIPU STOM TPAMOTHO HCIIOIH30BATh U3YUCHHBIH
MOHATUIHBIN anmapaT Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IPU BBIMOJHEHWH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUN (PU3MUECKUX MPOLECCOB
pacnpenensaTe O0sA3aHHOCTH B TpPyNIEe B COOTBETCTBUM C IOCTaBICHHBIMHU
3a/la4aMy, CJIEOUThH 3a BBINOJIHEHUWEM IUIaHA JIEUCTBUNH M KOPPEKTUPOBATH €roO,
aJICKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJl B ACSATEIBHOCTh TPYIIIIbI, BRICTPAUBATH
KOMMYHUKAaTHBHOE€  B3aWMOJEHCTBUE, NPOSABISAS TOTOBHOCTH  pa3peniaTh
KOH(MIUKTBHI.

K xoHiy o0yuenus ¢ 9 kiacce npeIMeTHBIE pe3yIbTaThl Ha YIIIYOJIEHHOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
UCIIOJIB30BaTh MOHATHS (CUCTEMa OTCUYETA, OTHOCUTEIbHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTbh M TEPErpy3Ku, HEHTP TIXKECTHU, MEXaHHUUYECKUE BOJIHBI,
3BYyK, HMH(QPa3ByK U YIbTPa3BYK, DSJIEKTPOMATHUTHBIC BOJIHBI, PEHTIEHOBCKOE



U3JIy4YEHHE, LIKaJla 3JEKTPOMArHUTHBIX BOJIH, HCTOYHHMKHU CBETA, OJU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl UCIYCKAHMS M MOIJIOUIeHUs, anbda-, Oeta- U raMmma-
U3JIy4YE€HHUS, U30TOIbI, siAEpHAas U TEPMOsIEpHAas SHEPreTHKa) U CUMBOJUYECKUM
A3BIK (PU3MKHU NIPH PELICHUH YYEOHBIX M MPAKTUYECKUX 3a]a4;

YBEPEHHO  pa3jiMyaTh  sBJICHUS (PAaBHOMEPHOE U  HEPaBHOMEPHOE
MPSMOJMHENHOE JIBUKEHHE, PABHOYCKOPEHHOE MPSAMOJIMHENHOE JIBU)KEHHE,
CBOOOJHOE TMAaJIeHUE TeJ, JIBM)KEHHE [0 OKPY>KHOCTH, B3aUMOJECHCTBUE T,
paBHOBECHME MAaTEpUAIBHOM TOYKH, PEAKTHUBHOE JBWKEHHE, HEBECOMOCTD,
KosnebaTreabHOe  JIBIDKEHHME (FapMOHHUYECKHE, 3aTyXalolllue, BbIHYXKJIEHHBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE JBIXKEHHE (PacnpoCTpaHEHUE U OTpa)KeHHe
3ByKa, UHTephepeHIus U audpakius BOIH), TPSIMOJMHEHHOE pacnpocTpaHeHue,
OTPaXEHHE M TMPEIOMJIIEHUE CBETAa, IOJHOE BHYTPEHHEE OTpa)XEHUE CBETAa,
pasnoxkeHue O0enoro cBeTa B CHEKTP M CIOXKEHHE CHEKTPaJIbHBIX IIBETOB,
€CTECTBEHHAasl  paJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOro  CIIEKTpa
U3JyYEHHUs1) 1O ONMUCAHUIO WX XapaKTePHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX ABIICHUM B OKPYKaIOIIEM
mupe (B TOM uucie (U3MYECKUE SBICHUS B NPUPOJE: MPUIUBBI M OTIUBBI,
nBkeHne I1iaHeT COJHEYHOM CHCTEMBI, pPEaKTUBHOE JBUIKEHHE IKUBBIX
OpraHW3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMUYECKHE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TeJl, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEUCTBUE BUAMMOrO, yIbTpadUOJIETOBOIO U PEHTIC€HOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJMOaKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJHMOAKTUBHOE
U3JIy4YeHUE TMPUPOAHBIX MHUHEPAJIOB JIEMCTBUE paJWOAKTHUBHBIX HW3JIYYEHUU Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 33/7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBICHUMH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usnyeckne BETMYMHBI (CpeIHssE W MTHOBEHHas CKOPOCTh Tela TpHU
HEPAaBHOMEPHOM JBWXEHHH, YCKOPEHHUE, IEPEMEILICHUE IPU PABHOYCKOPEHHOM
IPAMOJIMHENHOM  JBWJKCHMHM, YIJIOBas  CKOPOCTb, LIEHTPOCTPEMHUTEIBLHOE
YCKOpEHHE, CHJIa TPEHUs, CUJla YIIPYroCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
IIaJICHUs], BEC TENa, LEHTP TSHKECTH TBEPAOTO TEJIA, UMITYJIBC TEJIA, UMITYJIbC CHUIIBI,
MOMEHT CHUJIbl, MEXaHHUYeCKas padoTa U MOIIHOCTh, MOTCHIIMATbHAS YHEPTHs Tena,
IIOAHATOTO HAJl TOBEPXHOCTHIO 3€MJIU, TIOTEHIHAJIBHAS YJHEPTHSI CKATOU MPYKUHBI,
KMHETUYECKAsT DHEPIus, IIOJIHAS MEXaHHW4YeCKas DHEpPrus, IMEepHOJ M 4YacToTa
Kosie0aHuil, Meproj] MaTeMaTHYECKOT0 U MPYKUHHOTO MAasiTHUKOB, JIJTMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETAa, ITOKA3aTEIb IPEIOMIICHHS
Cpelibl), TPU ONMCAHUU IPABUIIBHO TPAKTOBATH (PU3HUECKHUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAYECHUS U €IUHUIIBI PU3NUYECKUX BETUYUH, HAXOAUTH (DOPMYIIbI,



CBSI3bIBAIOIINE TAHHYIO (U3UYECKYIO BEIMYUHY C IPYTUMH BEIUYUHAMH, CTPOUTH
rpauKi U3Yy4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, PU3UUECKUE SIBIICHUSI U MPOIECCHI, UCTIONb3YS
3aKOH COXPaHEHMsS DJHEPruu, 3aKOH BCEMHUPHOIO TITOTCHUS, IPUHIIMII
CyHEPIIO3ULMH CHUJI, TPUHIIMIT OTHOCUTENBbHOCTH [ anuiest, 3akonsl Hpr0TOHA, 3aKOH
COXpPAHEHHUSI MMITYJIbCa, TEOPEMY O KMHETHUYECKOW SHEpruu, 3akoH ['yka, 3aKkoH
bepHysiu, 3aKOHBI OTpa)KeHUsI U MPEIOMJICHUS CBeTa, (POpMyny TOHKOW JIMH3HI,
IUJAHETAPHYI0 MOJEJIb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTO $JIpa, 3aKOHBI
COXpPAHEHHUS 3apAJ0BOTO U MACCOBOIO UHUCEN MPU SIACPHBIX PEAKUHUSIX, PU 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMATUYECKOE BbIPAKEHUE;

CTpoUTh (U3UYECKUE MOJICNIA pealibHbIX OOBEKTOB, MPOIIECCOB U SIBJICHUMH,
BBIICJISITh TPU D3TOM CYIIECTBEHHBIE M BTOPOCTENCHHBIE CBOWCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUM, NPUMEHATh (uanueckue MoAeNu sl OOBICHEHUS
(bU3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

O0OBSICHATh (PU3UUECKHUE SBJICHUS, TTPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCJE B
KOHTEKCTE CHUTyallUil MNpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBCHHbIC 3aJayd, B TOM 4YHCJE TPeOyIolMe YHCICHHOTO OIICHUBAHUS
XapaKTEePHBIX 3HAUYCHUN (HU3NUYECKUX BEJIWYWH, MPU ITOM BBHIOMpATh aJICKBATHYIO
(bu3nUecKyt0 MOJeIb, BBISBISATh MPUUYMHHO-CIECICTBEHHbIE CBSI3M U BBICTPAUBAThH
JOTHUYECKYIO0 UEMOYKY pacCyXIEHUW M3 2—3 IIaroB C ONOPOMl HAa H3y4YEHHbIE
CBOICTBA (HPU3MUECKUX SIBICHUM, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH;

YBEPEHHO pemiaTh pacuéTHhIC 3aJa4Ml M0 M3ydyaeMbIM TeMaM Kypca (pU3HKH,
BbIOMpAast aJIeKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHMEM 3aKOHOB U (hOPMYI,
CBS3BIBAIOMIMX (U3MUECKHE BEIUYMHBI, 3alUCHIBATh KPAaTKOE YCIOBHE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BHIABIATH HEOCTAIOIINE WU U30BITOYHbIC TAHHBIC,
00OCHOBBIBaTh BBIOOpP METO/JA pEIICHUS 3aJadyH, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TPUMEHATh METOJIBI aHATIN3a Pa3MEPHOCTEH, HCTIOIL30BaTh Tpaduueckue
METOJIbI PEIIEHUs 3a/1a4, MPOBOIUTHh MaTeMaTHUECKHUE MPEOOpa30BaHUs U PACUETHI,
OIICHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HaueHUs (PU3NYECKON BEITUYUHBI U
OTIPEJICNSITh PAa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a7a4u;

pacrmo3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEITUTh MPU MOMOIITH (PU3NIECKUX
METO/IOB, W TpeJjaratb OPHUEHTUPOBOUYHBIN CIOCOO peIieHus, B OMUCAHUU
WCCIIEIOBAHUSI  pAclO3HaBaTh  IPOBEPSIEMOE  MPEAINOoNIOKEHUE  (TUIOTE3Y),
OLICHUBATH MTPABUIIBHOCTH MOPSAIKA ITPOBEACHUS UCCIIEA0BAHNS, UHTEPIIPETUPOBATH
MOJyYEHHBIN PE3yJIbTaT;

IIPOBOJUTH OIBITHI TT0 HAOIIOMEHUIO (PU3MYECKUX SIBICHUHN WM (HU3UIECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3axkoHa HbroTOHA, 3aKOHAa COXpaHEHUsI SHEPTHH,
3aKOHA COXPAHEHHSI HMMITYJIbCa, JCHUCTBUE 3aKOHA DEpHYJUIM M BO3HUKHOBEHUE



NOABEMHOM CHJIBI KpbUIA, 3aBHCHUMOCTh IE€pUOJa KOJEOaHW MpyKHUHHOTO
MasTHHUKA OT MacChl rpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILTUTY bl
MaJbIX KOJeOaHUM, IPSIMOJMHENHOE PacIpOCTPAHEHHE CBETA, Pa3jioKeHue 0eIoro
CBETa B CIEKTpP, U3YUECHHE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKaje M CBOWCTB
n300paxkeHus TpeAMeTa B coOuparolmieil JuH3e, HaOMIJICHUE CIUIOMIHBIX |
JIMHENYaThIX CIIEKTPOB U3ITYYCHUS ): dbopmMyIupoBaTh MpOBEPSIEMOE
NpeanojgoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysbTaTax — HaOJIOJEHUH,
CaMOCTOSITEJILHO COOMpPATh YCTAHOBKY W3 M30BITOUHOrO Habopa o0OpymoBaHWS,
OIMMCHIBATDH XOJI OMbITA U (HOPMYIUPOBATH BHIBOIBI;

IPOBOAUTH MPU HEOOXOJUMOCTHU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HaYeHUe U3MEPSEMOIl BETMYMHBI U ONIPEIeNisisd NOTPEIIHOCTh PE3yIbTaTOB
OpSIMBIX U3MEPEHU, 000CHOBBIBATh BBIOOP criocoba n3mMepeHus (M3MepUTEIbHOTO
npubdopa);

IPOBOAUTH KOCBEHHBIE M3MEpPEHUsT (U3NMUECKUX BEIUUUH (CPEIHsI CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOIO
najeHus, )KECTKOCTh MPY>KUHbBI, KOYPPUIUEHT TPEHUS CKOJIbKEHHS, MEXaHUYeCKas
paboTta W MOIIHOCTb, YacTOTa M MepHoj] KojeOaHWil MaTeMaTH4ecKoro W
NPYKUHHOTO MAasTHUKOB, (DOKYCHOE pACCTOSHHME CoOOUparoumei JHUH3bI H €€
ONTHYECKasl CWJIa, PAaJUOAKTUBHBIA (JOH) C HCHOJB30BAHUEM AaHAJIOTOBBIX U
IU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA W3MEPEHUs, MJIaHUPOBATh
U3MEPEHHsI, CaMOCTOSITEJIbBHO COOMpaTh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY,
BBIUUCIIATh 3HAUEHHME BEJIMYMHBl M AHAIW3MPOBATh IOJIYYEHHBIE DPE3YJIbTaThl,
OLIEHUBAs IOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

POBOJIUTh SKCHEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYUH (3aBUCUMOCTb YT OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBM)KEHUU O€3
HayaJdbHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT CHIIbI
HOPMAJIBHOTO JaBJIECHUs, MepHofa KojeOaHWi MaTeMaTH4ecKOro MasTHUKA OT
JUIMHBl HUTH, ONPEJCJIICHHWE YCKOPEHHsI CBOOOJHOrO TMaJeHUs, MCCIEeI0BaHUE
M3MEHEHUS BEJIMYMHBI M HAIPaBJICHUS MHAYKIHOHHOIO TOKA, 3aBUCHUMOCTH yTja
OTpakKEHMs CBETA OT yIJIa NAJEHUs, yIia PEJOMIIEHHUS OT YIJIa [aJeHUsI CBETOBOTO
Jy4a, UCCIIEI0BAaHNE TPEKOB: U3MEPEHNE SHEPIUU YaCTHULBI IO TOPMO3ZHOMY ITyTH
(mo ¢ororpadusam)): coBMECTHO ¢ yuuTenaeM (HopMyaupoBaTh 3ajady U THIOTE3Y
HCCJIEI0BAHUS, CAMOCTOSITENIBHO IIJIAHUPOBATH MCCIEJOBAHUE, CAMOCTOSTEIBHO
coOupaTth  SKCHEPUMEHTAIBbHYIO  yCTAHOBKY, TMpPEJICTaBIsATh  IOJyYECHHBIE
3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOMUI U TpapuKoB, OLEHUBATH
MOTPEIIHOCTH, AEJIaTh BBIBOABI IO pe3yJIbTaTaM HUCCIIEI0BAHNS;

coOmoath mpaBuia 0Oe30mMacHOro Tpyaa mpu padoTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;



XapaKTEepU30BaTh MPUHIMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOI HA UX ONKCAaHUA (B TOM YHCTIE:
CIOUJOMETP, NaTYMKHU MOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
nepuckon, (oroamnmapat, MHKPOCKOI, TEJIECKON, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOM, I03UMETp, Kamepa BuiabcoHa), MUCHONB3ysd 3HAHUS O CBOMCTBax
¢uznueckux SABIEHUM W HEOOXOAMMBbIE  (PU3MYECKHE  3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB IMPHU
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/1ay, ONTHYECKUE CXEMbl JJI MOCTPOCHUS
U300pa’KeHUH B IJIOCKOM 3€pKajie U coOMparonieil JInH3e;

OPUBOJIUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O MPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHMM B MOBCEIHEBHOM U3HMU JI1 OOecredeHus
0e30macHOCTH MpH OOpallleHUd ¢ TpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM DKOJOTMYECKOTO TOBEICHUS B
OKpYXarollen cpese;

OCYHIECTBIISITH MOUCK MH(pOpMaIK Gusudeckoro cojepkanus B MHTtepHere,
CaMOCTOATEIHLHO (HOPMYIUPYS MOMCKOBBIM 3aMpoOC, HaXOAUTh MYTH OIpEaeSICHUS
JIOCTOBEPHOCTH TOJNYYEHHON HH(POpMAallUM HA OCHOBE HMMEIOLIUXCS 3HAHUN U
JOTOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
TUTEepaTypy (PU3NYECKOTo coaep aHus, CIIPAaBOUYHbIE MaTepHallbl, PECYPChl CETU
WuTtepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3gaBaTh COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOINEHHMS Ha OCHOBE
uH(OpMalMK U3 HECKOJIBKUX HCTOYHHUKOB (DPM3WUYECKOTO COJEpKaHUs, MyOJIUIHO
IPEACTABIATh PE3YyJIbTAThl IPOEKTHOW WIIA UCCIIEA0BATENBCKON IEATEIIBHOCTH TPH
3TOM TPaMOTHO HCIOJIb30BAaTh HM3YUYCHHBIM ITOHATUWHBIA armapar H3y4aeMOoro
pa3gena (U3MKKM W CONPOBOXKAATh BBICTYIUIEHHWE IMIpe3eHTalued ¢ y4ETom
0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThbI
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAIOLIEro MUpa
11 ®du3rka — Hayka 0 IpHUpoJie 2 POLWL
1.2 Du3nUecKre BEITMINHBI 4 PaLL
1.3 EctecTBeHHO-Hay4YHBIN METO]T O3HAHUS 2 PO
Hroro mo pazueny 8
Paspnen 2. IlepBoHayanbHbIe CBeICHUSI O CTPOCHHH BellleCTBA
2.1 Crtpoenue BemecTa 2 PaW
BH)KEHHE M B3aMMOJCHCTBHE YaCTH
2.2 A A B 4 P3LL
BEIICCTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 1 PILL
Hroro mo pazgeny 7
Paznen 3. /IBu:keHHe U B3auMO/JeiicTBUE TeJl
3.1 MexaHnuecKoe ABUKEHUE 10 PaLL
3.2 WHuepnus, Macca, MIOTHOCTh 9 PaLW
3.3 Cuna. Bunpe! cun 15 PaLL
Hroro no paszneny 34
Pasnen 4. /laBiieHue TBEPABIX TeJl, ) KMAKOCTEH M ra3oB
apieHue. Ilepegayda gaBineHus TBEPABIMHU
4.1 A peaata 2 PA 5 P3LL

TCIIaMU, )XUAKOCTAMMA U Ira3aMu




4.2 JlaBneHue ®uJaIKoCTH 6 PaW
4.3 ATMocdepHOe naBieHUE 5 1 P3OLL
44 I[eI/ICTBIfC JKUJKOCTH M ra3a Ha 12 3 P3L
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazueny 28
Pa3nen 5. PaGora u MomHoCTb. JHEprus
5.1 PaboTa u MomHOCTH 6 1 PaW
5.2 [IpocThie MEXaHU3MBI 8 2 PO
5.3 MexaHudeckast SHEPTHsI 5 1 PaW
Hroro mo pazmeny 19
Pa3nes 6. IloBTopuTeibHO-0000 a0 MOYJIb
6.1 [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYITb 6 PILL
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23




8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
Pasnen 1. TensioBble siBJIeHUsI
1.1 CrpoeHHe U CBOWMCTBA BEIIECTBA 6 PaLU
1.2 TemnmnoBeIe Mporecch 33 1 6.5 PaLW
Hroro mo pazueny 39
Paznea 2. DiekTpudecKkue 1 MATHUTHbBIE SIBJICHUSA
21 BHGKTpI/I‘—IeCKI/I? 3apsbl. 3apsyKEHHBIE Tena 9 1 P3LLl
U UX B3aUMO/JICHCTBUS
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUAN TOK 31 1 10 POLL
2.3 MarsuTHbIC SBICHUS 11 POLL
2.4 DNeKTpOMarHuTHasK WHITYKITUS 7 1 1 POLL
Hroro mo pazgeny 58
Paznen 3. IloBTOpuTEIbHO-00001IAK0 M MOY b
3.1 [ToBTOpUTENBHO-0000MIAOIINIA MOTYITH 5 PaLWW
Utoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. Mexannueckue siBJ1eHHSA
MexaHH4ueCcKoe JBMKEHUE U CIIOCOOBI €T0
1.1 30 1 4 PaLW
OTIHCAHUS
1.2 B3aumoeticTBue Ten 18 PaLL
1.3 3aKOHBI COXPAHEHUS 15 1 P3LU
Hroro mo pazueny 63
Pa3nen 2. Mexanuveckue KoJ1e0aHUSA U BOJTHBI
2.1 Mexannyeckue Koyie0aHus 8 3.5 PILU
2.2 MexaHu4ecKre BOJHBI. 3BYK 10 3 POLL
Hroro mo pazgeny 18
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
DNeKTpOMarHUTHOE MOJIE U
3.1 P 6 P3LL
AJIEKTPOMArHUTHBIE BOJTHbI
Utoro no pazneny 6
Pa3znen 4. CBeToBbI€E IBJICHHSA
4.1 3aKOHBI pacIIPOCTPAHEHNUs CBETA 8 P3LU
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI P3LU
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP P3LU




Hroro no pazneny

16

Paznena 5. KBantoBble iBJIeHUA

5.1 Hcnyckanue 1 norjoueHue cBeTa aroMoM 1 P3LU
5.2 CtpoeHne aTOMHOTO si7pa PaLW
5.3 SnepHbie peakuu 7 P3LL
Hroro mo pazueny 16
Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M MOYJIb
6.1 MexaHquCKI/ze SIBJICHUSI (TOBTOPUTEITHHO- 6 3 P51
00001t MOTYJIb)
6.2 TermoBrie SIBJ\:IeHI/Iﬂ (TOBTOPHTEITEHO- 3 P31l
00001IarOIINI MOTYJIb)
6.3 DJEeKTPOMArHUTHBIC SIBJICHUS ) 3 1 Pl
(MOBTOPHUTETHLHO-0000IAIOIIAA MOTYITh )
6.4 CaeroBbIe SIBJECHI/IH (TTOBTOpHTETBHO- 1 1 P51
00001IarOIIII MOTYJIb)
6.5 [ToBTOpHUTEIIBHO-0000IIAOIITNI MOTYIIb 4 PaLW
Hroro mo pazgeny 17
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

®dusuka, 7 knace/ [epeimkun .M., BanoB A.U., AkuionepHoe 00111eCTBO
«M3parenscTBO «IIpocBemieHne

» dusuka, 8 knacc/ [lepeimkun .M., UBanoB A.U., AkiinonepHoe o0I111eCTBO
«3narensctBo «lIpocBenienue»

» ®dusuka, 9 knacce/ [epeimkun U.M., I'yrauk E.M., UBanoB A.U., Ilerposa

M.A., AkmmmonepHoe o6miectBo «M3narensctBo «lIpocBerienue»

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
1. IIépeimkuna B.A. ®usuka. 7 ki1.: Yuel. 11 o01ieo0pa3oBar. yupexaeHun. —
8-e m31., crepeorur. — M.: apoda, 2009. — 192 c.: un. ISBN 5 — 7107 — 6480 —

9

2. II€ppimkuH B.A. ®usuka. 8 ki1.: Yueb. 11t o0meoopa3oBar. yapexIeHUH.
— 9-e u3n., crepeotun. — M.: apoda, 2008. — 192 c.: un. ISBN 5 — 7107 — 8102

-9

3. Ilépeimkun B.A. ®usuka. 9 ki.: Yueb. a1 0611eo0opa3zoBat. yUpeKIeHH.

— 9-e m31., crepeorurt. — M.: apoda, 2008. — 256 c.: mn. ISBN 5 — 7107 —



84183 -3

4. Jlykamuk B.U., IBanosa E.B. COopHuk 3a71a4 o ¢pusuke ais 7-9 kinaccon
o01ieo0pa3oBarenbHbIX yupexaeHui. — 13-e uza. — M.: Ilpocsemenue, 2000.

— 224 c.: un. — ISBN 5-09-009531-0

5. Mapon A.E. ®usuka. 7 kiacc: yuebHo-metoguueckoe nocooue / A.E.
Mapon, E.A. Mapon. — 7-e u3z., crepeorun. — M.: [lpoda, 2009. — 123, (5) c.:

wi. ISBN 5-7107-8896-1

6. Mapon A.E. ®usuka. 8 kinacc: yaeOHo-MeToauueckoe nocodue / A.E.
Mapon, E.A. Mapon. — 8-e u3z., ctepeorun. — M.: [lpoda, 2010. — 125, (3) c.:

wi. ISBN 978-5-358-07438-5

7. Mapon A.E. ®usnka. 9 xnacc: yaeOHO-MeToandeckoe nocobue / A.E.
Mapon, E.A. MapoH. — 6-¢ u3x., ctepeorurt. — M.: [lpoda, 2008. — 127, (1) c.:

wi. ISBN 978-5-358-04132-5

8.Mapon A.E. COOpHHMK Ka4eCTBEHHBIX 3a/1a4 Mo (u3uKe: 11 7-9 KII.
obmeobpasosar. yupexnaennii / A.E. Mapon, E.A. Mapon.  M.:

ITpocsemenune, 2006. — 239 c.: un. — ISBN 5-09-014814-7



9.0pnoB B.A. Temaruueckue tectsl no (pusuke, 7-8 kinaccol. — M.: BepOym-

M, 2000. — 144 c. ISBN 5-8391-0023-4

10. OpnoB B.A. TemaTuueckue TecThl 1o ¢pusnke, 9 knacc. — M.: Bepoym-M,

2000. — 142 c. ISBN 5-8391-0024-2

11.Kupuk JI.A. ®usuka-7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIC U

KOHTpOJIbHBIE paboThl. — M.: Unekca, 2003, - 128 c.: uin. ISBN 5-89237-077-1

12. Kupuk JI.A. ®usuka-8. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIC U

KOHTpOJIbHBIE paboThl. — M.: Unekca, 2003, - 160 c.: . ISBN 5-89237-075-5

13. . Kupuk JI.A. ®usuka-9. Pa3HOypOBHEBBIE CAMOCTOATEIIbHBIE U

KOHTpOJBHBIC paboThl. — M.: Mnekca, 2003, - 128 c.: . ISBN 5-89237-027-5

14.BonkoB B.A. Tectsl o pusuke: 7-9 kmaccel. — M.: BAKO, 2010. — 224 c.

— (Macrepckas yautens). ISBN 978-5-408-00142-2

15.T'ytauk E.M., PribakoB E.B. ®usuka. 7 ki.: [loypouHoe u TemaTuueckoe

maHupoBanue K yueOHuky A.B. II€épeimkuna «®Pusuka. 7 kinace» / [lox pen.



E.M. T'yrauk. — M.: Jlpoda, 2001. — 96 c.: w1. ISBN 5-7107-4102-7

16. I'yraux E.M., Pri6akoB E.B., llapouuna E.B. ®usuxka. 8§ xin.: Iloypounoe
U TeMaTU4ecKoe MmiaHupoBaHue K yueOHuky A.B. Iléppikuna «Pusuka. 8
knace» / [lox pen. E.M. I'ytauk. — M.: JIpoda, 2001. — 96 c.: un. ISBN 5-

7107-4658-4

17. I'yrauk E.M. @uzuka. 9 xi.: [ToypouHoe 1 TeMaTUYECKOE MJIAHUPOBAHHE
K yueOHuky A.B. [1éppimkuna, E.M. ['ytHuk «®uzuka. 9 kinacey» / Ioxa pen.
E.M. I'ythuk, E.B. lllaponuna, 3.1. Jloponuna. —4-e usn., crepeotul. - M.:

Hpoda, 2003. — 96 c.: uin. ISBN 5-7107-7567-3

18.PeimkeBuu A.Il. ®usuka. 3agaunuk. 10-11 xi1.: [Tocodue miis
obmeoOpa3oBar. yueb. 3aBeieHui. — 6-¢ u3., crepeotun. — M.: JIpoda, 2002.

— 192 c.: un. (Bagaunuku «/pods»). ISBN 5-7107-5750-0

19.Kynepmreiid FO.C. ®uznka. OnopHbie KOHCIIEKTHI U
muddepennmpoBannbie 3amaun. 7, 8, 9 kmaccel. 2-e uzg. [lepepab. U mom. —

CI16.: BXB-Iletep6ypr, 2007. — 208 c.: ur. ISBN 978-5-94157-891-7

20.Kabapaun O.®., OpnoB B.A. ®uzuka. Tectsl. 7-9 kiaccol: YueOH.-MeTOS.



nocobue. — 4-e uza., crepeotun. — M.: JIpoda, 2000. — 96 c.: un. ISBN 5-

7107-3031-9

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

7 KITIACC

. bubnuoreka — Bcé o npeamety «dPusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

3. Enunas xomnekius udpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. VlntepecHble MaTepuaibl K ypokam (GU3UKHU MO TEMaM; TECTHI IO TEMaM;
HarsAHbIC TT0CO0us K ypokaM. — Pexkum moctyma: http://class-fizika.narod.ru
5. lIndposrie oOpa3zoBaTelbHBIC pecypchl. — Pexxum goctyma:
http://www.openclass.ru

6. DneKkTpoHHbIE YUeOHUKH MO (hu3uke. — Pexum gocryna:
http://www.fizika.ru

8 KIIACC

1. bubnuoteka — Bc€ mo npeamety «duszuka». — Pexxum nocryma:

http://www.proshkolu.ru



2. BugeoornsiTel Ha ypokax. — Pesxum nocryma: http:/fizika-class.narod.ru

3. Equnas xomnekuus nugpoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4, I/IHTepCCHBIe MaTcepualibl K YpOKaM (l)I/I?;I/IKI/I 110 TCMaM, TCCThI I1I0 TCMAaM,

HarJIsIHbIC TOcOoOus K ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

5. lIndpossie o6pa3zoBaTesbHbIE pecypchl. — Pexxum goctymna:

http://www.openclass.ru

6. DneKkTpoHHbIE YUeOHUKH 10 (uzuke. — Pexum gocryna:

http://lwww.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru



2. Enunas komiekuusi Hu@poBbeIX 00pa30BaTEIbHBIX PECYPCOB. — Pexxum

nocryma: http://school- collection.edu.ru

3. NHTepecHble MaTepualibl K ypokaM (PU3UKHU MO0 TEMaM; TECThI 110 TEMaM;

HarJIsIHBIC TOcoOus K ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

4. Iludposbie oOpazoBaTeabHbIe pecypchl. — Pesxxum nocTymna:

http://www.openclass.ru

5. DnekTpoHHbIE YUeOHUKH 1O (huzuke. — Pexum gocryna:

http://lwww.fizika.ru

6.Jluctannmonnas mkomna Ne368 http://moodle.dist-368.ru/ OTkpbITHI# KI1acc.

CereBoe oOpasoBaTenbHOE coodmiecTBo. http://www.openclass.ru/node/109715

7. Enunas xomnekuust mugpoBhIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi LIEHTP UHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/



9. Uureprer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 ceHTsI0ps» MaTepuansl Mo GU3MKE.

http://archive.1september.ru/fiz

11. Auumanuu ¢pusndeckux oobektos. http://physics.nad.ru/

12. )KuBast pusuka: oOydaromas nporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru/



		2024-09-17T14:37:19+0400
	Кручинина Светлана Анатольевна




