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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOW 00pa30BaTeNIbHOW MPOTPaMMBI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (HU3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB O00YyYalOUIMXCs, CTpeMsIIuxcsi K Oornee TiIyOOKOMY
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IUIAHUPYEMbIM JTUYHOCTHBIM U METaNPEAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIEeI0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4€OHOMY TIPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJBbKY (U3MdYecKkne 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomuerd u QGU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY  MHpa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha yrioyOnEHHOM YypOBHE TPEIOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHNUS;

UHTEPIPETUPOBATh JIaHHBbIE M HWCIIOJIb30BaTh HAay4YHbIE JOKA3aTEJIbCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTelbHBIX oOpraHuzanusx Poccuiickoit @eaepainuu, peann3yroUIUX



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

Henu u3zydyenus GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPeca W CTPEMJICHHS OOYdYalolUXCS K HAyYHOMY H3yYEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

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

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3yUeHHUs: OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl O0OBSICHEHHS OKPYKAIOIIUX SBICHUH;

dopMupoBaHue TMpEACTABICHUN O ponu (U3UKU [ Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYeHHUIO B 3TOM HarpaBJICHUH,

GopMupoBaHUE TOTOBHOCTH K JallbHEHIIEMy W3y4eHHIO (U3MKH Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduield oO0ydeHHs Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus.

JloCcTH)KEeHHEe 3TUX LieJiell mporpaMMbl N0 (U3MKE HAa YPOBHE OCHOBHOTO
o01iero o6pa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIIEAYIOIUX 3a/1ay:

nproOpeTeHne 3HaHUN O JUCKPETHOM CTPOEHUH BEILECTBA, MEXAHUYECKUX,
TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUS PACUETHBIX U Kau€CTBEHHBIX 3a]a4, TPEOyIOINX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOpPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJaTh SBICHUS U U3MEPATH
(¢u3nyeckne BEITUUYMHBI, BBIIBUTATh THIIOTE3bl U MpejiaraTh SKCIIEPUMEHTaIbHbIE
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH ONBITHI, IKCHIEPUMEHTAJIbHbIE
UCCIIEIOBAHMS, aHATU3UPOBATh MMOTYUYCHHbIE JaAHHbIC U JIENIaTh BBIBOJBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTO COJep KaHMS,
BKJItOYasi UH(HOPMALIMIO O COBPEMEHHBIX TOCTHKEHUSAX (PU3UKHU, HHTEPIpPETAlus U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA YpOBEHb) Ha YPOBHE OCHOBHOTIO
oOmrero o6pazoBanust otBoautcs 340 daco: B 7 kinacce — 102 yaca (3 ugaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaeno), B 9 kimacce — 136 ygacos (4
yaca B HEJIEIIIO0).

OO61iee yuCI0 YacoB, PEKOMEHIOBAHHBIX JJIs U3y4eHHUs! (GU3HKU HAa 6a30BOM
ypoBHe, — 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezelw), B 8 kiiacce — 68
yacoB (2 yaca B Hemenmo), B 9 kmacce — 102 waca (3 yaca B HEIENIO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCS PEKOMEHJIaTeIbHBIM, YUUTEh JI€TAeT BHIOOp MPH MPOBEACHUU
7ab0paTOpHBIX PAabOT M ONBITOB C YYETOM HWHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4arommxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOI'O dK3aMeHa 1Mo (U3HKeE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

dusnka — Hayka O mnpupoje. SBieHUss TPUPOILI (PIEMEHTHI COACPKaHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbl. PasmepHocTh. EnuHuIBI (U3HMUECKUX BEJIUYUH.
N3mepenue ¢usmueckux BenuuuH. OTtanoHbl. Dusnueckue mpudopsl.llena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUEeM. MexayHapoaHas cuctemMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOTY.
EcrecTBeHHO-HayuHBIH METOJ TO3HAHUS: HAOIIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIJKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOMroaeMoro siBiaeHus. Onucanvue GU3nIecKux sIBJICHUN ¢ IOMOIIBIO MOJIETICH.

Jemoncmpayuu.

MexaHnuyeckue, TEIUIOBbIE, JJICKTPUUYECKHME, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

duznyeckue NpuOOPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

OmnpeneneHue 1EHbI IeICHUS MIKaJIbl U3MEPUTEITHLHOTO TprOOpAa.

N3mepenne paccTOSTHUMN.

N3mepenue momanu u 00bEMa. MeTo 1 majaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wucciaenoOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
apuKa, myreHHOr0 TOPU30HTAIIBHO, TeM O0JIbIle, YeM OOJIbIIe BRICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenne dactul] BemecTBa. CBS3b CKOPOCTH JBUKEHUS YAaCTHI[ C
TemnepaTypoil. bpoyHoBckoe aBwxkenue. uddysusa. BzaunmopelicTBue dvacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtamindeckux) Teda. B3auMocCBs3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HbBIX



arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 00BACHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamophuie padbomot u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UCToyIb30BaHueM (doTorpaduii).

OMbITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. [IBu:keHue U B3aMMOIeiCTBHE TeJl.

Mexannueckoe nBuwxeHue. Ilyte u mnepememieHue. PaBHOMepHOe U
HepaBHOMepHOe aBukeHue. CBOOOJHOE TajJeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nBokeHus Ttesl. Cxopocth. CpenHsis CKOPOCTb NMPU HEPABHOMEPHOM JIBHXKEHUH.
Pacuér nmyTy v BpeMeHU JABUKEHUS.

I'paduku 3aBucHMOCTE BEIWYWH, ONMHUCHIBAOIIMX JBMkeHUe. OO1me
MOHATUS OO0 OTHOCUTEIBLHOCTU JBIKEHUSA. CIOXKEHHE CKOpOCTEH I Ted,
JIBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHUsS CKOPOCTH JABWXKEHHsS Tel. Macca Kak Mepa MHEPTHOCTH Tejla B
NOCTYyNaTeNbHOM JBHKEHUHU. IlnoTHOcTh BemiectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuila Kak XxapakTepucTuka B3aumonaeicTBus tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenune cuiibl ¢ TMOMOIIBIO JUHAMOMETpA. SBIICHUE TATOTEHUS U CUa
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHws.
Tpenue CKoONIbXKEHUS W TPEHUE TOKOsA, BA3KOE TpeHue. TpeHue B MpuUpoae U
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tea.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJil, HallpaBJICHHbBIX IO OJTHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol.



OrnpenienieHue CKOPOCTH PABHOMEPHOTO NBHKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOMIIS U TaK J1ajiee).

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsbkeHus (aedopmarun)
MPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

ONBbITEL, JEMOHCTPUPYIOUINE 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJBKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOITUXCS TOBEPXHOCTEH.

Paspnen 4. /laBineHue TBEPABIX TeJl, dKMIKOCTEH M ra3oB.

HNasnenune. Cuna naBiaeHus.CrnocoObl yMEHbIICHUS U YBEJIIUYEHUS JaBICHUS.
JlaBneHue ra3za. 3aBUCUMOCTH JaBJEHHUsI ra3a OT O00BEMa W TEMIIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH [lackars.
[THeBMaTHUeCKUE MAITUHBI.

3aBUCUMOCTh ~ JIABJICHUS  JKHJIKOCTH  OT  TJIYOMHBI  TOTPY)KCHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBiuueckue
MeXaHU3MbI. Vcnosib30BaHME BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSIX.
Y CTpoCTBO BOIOIPOBO/IA.

Atmocdepa 3emun u atmocepHoe namieHue. [IpuuuHbl CyliecTBOBaHUS
BO3AymHON o0omouku 3emin. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBJiIeHUs.3aBUCUMOCTh aTMOC(EpHOTO JaBieHHs] OT BBHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. Y cIoBUE BO3HUKHOBEHHUS BHITATKUBAIOIIEH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO AABICHHMS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus Te: MJIaBaHWE WUIIM MOTPYKEHUE TEJ B 3aBUCUMOCTU OT
COOTHOUIEHUS MJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTH Tea.

Ornpenenenue BBITAIKMBAIONIEH CHIIBI, IEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTHU BBITAIKHABAIOIICH CWIIBI, JEUCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MACChI TeJA.

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh YaCTH
T€Ja U OT INIOTHOCTH KUIKOCTH.

KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYMPOBAHUE JOJKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanudeckasi paboTa JUisl CUJI, HAPABJIEHHBIX BAOJb JUHUU IEPEMEILICHHUS.
MoHOCTS.

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJUCIACT, HAKJIOHHAs
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBeCHs pblyara K OJ0Ky. «30I510TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexanuyeckass dHeprus. KuHeTmyeckas U IIOTEHLMAIbHAs DHEPIUs.
[IpeBpalieHre 0JHOrO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXPaHEHHUS
Y IIPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanue yciaoBUM paBHOBECHS pblUyara.

N3amepenne KIIJI HaKITOHHON MIIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Omnpenenenue pabOTHl CHIIBI YIPYTOCTU MPHU HNOIBEME IPY30B MPHU MMOMOILH
MOJIBMKHOTO OJI0Ka.

N3ydenne 3akoHa COXpaHEHHUSI MEXAHUYECKON YHEPIUU.

8 KUIIACC

TenjioBbIe ABJICHUS.
OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB M MOJIeKyJd. ONBITHI, MNOATBEPKAAIOIINAEC
OCHOBHBIE MMOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHH.



Mopenu TBEPIOro, >KHIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiICHEHUE CBOMCTB ra3oB, >KHJIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOXKEHUH MOJIEKYJIAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHue U KanWUISIPHBIE SIBICHUA. TEmI0BOE paCIIMPEHHUE U CKATHUE.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEILIOBOI'O JBHXKEHUS
gactull. BayTpennssi sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEpPruu:
TeIIonepeaayda " COBEPILECHUE paboThI. Bunbl TEIIONEPEAAYH:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3IIYUEHUE.

KonnuecTtBo TemioTel. YjenbHas TEIUIOEMKOCTh BellecTBa. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHeHHE TeruioBoro OanaHca. [lnaBnenue
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIJIOTA ILJIABJICHMUS.
[TapoobOpazoBanue u konnencauus. Mcnapenuwe. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TeMIEpaTypbl KHUIEHUS OT aTMOc(hepHOro
JABJICHUS.

BnaxHocTbs Bo3yxa.

DOHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpuniuner padotel TeroBbix nsurateiedt KIIJ[ TtermmoBoro aBuratesns.
TennoBele IBUTATENN U 3aLIMTa OKPYKAIOWIEH CPEJIbI.

3aKOH COXpaHEHHMS U MPEBPALIEHUS SHEPTUH B TETUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmropenue siBjaeHuit cMaurBaHUS U KalWJUISIPHBIX SIBJICHUIA.

4. HaOmronenue TemioBOro paciiupeHus Tedl.

5. 3meHenue naBieHUs ra3a Mpud U3MEHEHUH O0BbEMa W HArpeBaHUM WIIU
OXJIAXKICHUMU.

[IpaBuna nsmepeHus: Temneparypsl.

Bunpr Terionepenayn.

OxmnaxaeHne Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMHU CHUIIAMH.
10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmronenre KuteHusl.

12. HaGmromenre mocTOsTHCTBA TEMIIEPATYPHI TP TIJIABICHUH.
13. Mogenu TEIIOBBIX ABUTATEICH.
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Jlabopamopnwie padbomot u onvimot.

1. OmBITBI IO OOHAPYKEHUIO MEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOIEHUIO TEIUIOBOTO PACIIMPEHUs] Ta30B, XKUIKOCTEH U
TBEPABIX TEI.



4. OmpejneneHue JaBJICHUS BO3yXa B OaJUIOHE HITTPUIIA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIICHUS BO3JyXa OT €r0
00b€Ma U HArpeBaHUS WIN OXJIAXKCHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmonenue wu3MEHEHUsT BHYTPEHHEW OHHEpPruM Tela B pe3yJbTare
TeIJIonepeaun U paboThl BHEIITHUX CHIIL.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA MPU CMENIMBAHUM XOJIOJHOWU U

ropstueit BOJBI.

9. OmpenenieHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOM  IIpHU

TEMJI000MEHE C HArpeThIM METAJUIMYECKUM LIUJIUHIPOM.

10. OnpeeneHue yieIbHON TEMTOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca uCapeHus.

12. OnpeeneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeeneHue yieIbHON TEIOTHI MJIaBJICHUS JIbJIA.

DJleKTpUYeCcKre U MATHUTHBIE SIBJIEHUS.

OnexkTpuzanus Ten. [[Ba poaa 3JeKTpUUECKHX 3apsjoB. B3aumopeictBue
3apsiKEHHBIX Ted. 3akoH KyrnoHa (3aBUCMMOCTh CHJIBI  B3aMMOJCHCTBUS
3apsHKEHHBIX TE OT BEJIMYHMHBI 3apsI0B U PACCTOSHUS MEXKY TEJIaMu).

Onektpuueckoe mnozie. Hanpssk€HHOCTh 3neKkTpuueckoro mnojs. IlpuHuun
CYIEPIIO3ULIMU IIEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsioB. DJIEMEHTApHBIN ANEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpoBOOHMKM ¥  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
HNcTouHMKH TOCTOSHHOTO TOKa. JIeMCTBUS SJIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKHUM TOK B KUIKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y ICIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
s yyactka uenu.  [lociemoBarenbHOE W MapajuleNIbHOE — COSAWHEHUE
MIPOBOJHUKOB.

PaGota ® MOMmHOCTH dIeKTpuYecKoro Toka. 3akoH Jhxoymsa—Jlenna.
DNeKTpUYeCcKue LENU U MOTPEeOUTENN 3IEKTpUIecKoil sueprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[ToctossHHBIE ~ MarHuTHL.  B3auMoOJelcTBHE  NOCTOSSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHutHoe nosie 3eMJId U €ro 3Ha4Y€HUE JJIs KU3HU Ha 3eMIle.
OnbiTr  Opcrega. MarauTHoe 1oje  3JeKTpuueckoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. JleficTBIE MArHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.



DIIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3JIEKTPOJABUTATEIEH B

TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.
Omnertel @apanes. fABiaenue anekTpoMarHuTHOM MHAYKUnK. lIpaBuno JleHna.

DIIEKTPOreHepaTop. CniocoOml MOJTy4YEHUS AIEKTPUUECKOU SHEPIUMU.

DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.
Jemoncmpayuu.
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25.

DIIeKTpU3alus Te.

JIBa poja AJIEKTPUUYECKUX 3apsA0B U B3aUMOJIECHCTBUE 3aPS>KEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.
[TpoBOIHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
M CcTOYHMKH TTOCTOSSHHOT'O TOKA.

JIeHcTBUA DIIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.

N3mepenue cuibl TOKa aMIIepMETPOM.

. I3MepeHue 37eKTPUIECKOTO HAPSKEHHUS BOJIbTMETPOM.

. PeocTaT 1 Mara3uH COpOTUBIICHUH.

. B3aumoielicTBHEe NOCTOSSHHBIX MarHuTOB.

. MonenrpoBaHre HEBO3MOXKHOCTH pa3eICHUS TTOJII0COB MarHuTa.
. MonennpoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.

. JIeicTBME€ MarHUTHOIO TOJIA HA MPOBOAHUK C TOKOM.

. DNEKTPOJBUTATENb MOCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUA 3JIEKTPOMAarHUTHOW WHIYKIIHUH.

. OnbiTel Dapanes.

. 3aBUCHMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH

BO3HUKHOBEHHUS.
DJIEKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimol.
OnpITel 10 HAOMIOASHHUIO DJICKTPU3AIMU T HWHIAYKIUEH U TpH

1.

COIMPUKOCHOBCHHM.

€ro

HCCHCI{OB&HI/IC I[CflCTBH?I QICKTPUYICCKOIO II0Jd Ha IIPOBOOAHUMKH H

JIADJICKTPUKHU.
Coopka 1 nmpoBepka padOThI ANEKTPUUECKON IEMU MOCTOSIHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIBI TOKA.



5. HM3MepeHue u perynmpoBaHue HANPSKEHUS.

6. HccienoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OneITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIIEHUS] NPOBOJHMKA OT €ro JUIMHBI, IUIOMIAAW THOIEPEYHOIO
CEYEHUs U MaTepHaa.

8. llpoBepka mnpaBuia CIOXKEHHsS HANPSHKEHUM TPU  IOCIENOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna uisi CHJIBI TOKAa NPHU MApaIEIbHOM COEIMHEHUU
PE3UCTOPOB.

10. Onpesenienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11. OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

12. UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4Yepe3 JaMIIO4Ky, OT
HaIpsKEHUs Ha HEH.

13. Onpenenenue KII/] narpeBarens.

14. UccnenoBaHre MarHUTHOTO B3aMMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15. I3yyeHrMe MarHuTHOrO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB IpU  HUX
00BETMHEHUH U pa3/IeJICHUN.

16. MccnenoBanue NeNCTBUS SJIEKTPUUYECKOrO TOKA HA MATHATHYIO CTPEIIKY.

17. ONBITBI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTh CHJIBI  B3aUMOJEUCTBUSA
KaTyIIKd C TOKOM M MarHuTa OT CWIbl TOKA W HallpaBJICHUS TOKa B
KaTyIlKe.

18. MI3y4yeHue nefcTBUsI MarHUTHOIO TOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydeHue padoThl 3JE€KTPOABUTATENS.

20. Usmepenune KII/] 351eKTpoIBUTaTEIbHON YCTAHOBKH.

21. ONBITBI O HCCIEJOBAaHUIO SIBICHUSA JJIEKTPOMATHUTHON WHIYKLUU:
UCCJIEOBAaHNE W3MECHEHUN 3HAYCHUs W HANPABICHUSA HWHAYKIHUOHHOIO
TOKA.

9 KUIIACC

MexaHu4yeckue siBJIeHHUS.

Mexanuyeckoe JBuXeHHe. MarepuanbHas Touka. CucrtemMa OTCUéTa.
OTHOCHUTEIBPHOCTh MEXaHMYECKOTO0 JBHKCHHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBkeHrue. HepaBHoOMepHOe mpsiMOJiMHEHOE ABMKeHHE. CpeHsIss U MTHOBEHHAs
CKOPOCTbH TeJia IPU HEPABHOMEPHOM JIBHXKEHUHU.

VYckopenue. PaBHOyckopeHHOE TpsMosiMHElHOe nBuxkeHue. (CB0OOIHOE
nagenue. OneITe! [ amuies.



PaBHOMepHOE ABMXKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpalueHwus.
JluneriHas u yrioBas CKOpocTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH Herotona. Bropoit 3akon HeroroHa. Tperuit 3akoH HeroTroHa.
IIpuHIMI CyNepno3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHJIa TPEHUS CKOJbKECHUS, CUia
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOIO
najgenus. JIBwxenue mianer BOKpyr Connua. IlepBas kocmmyeckasi CKOPOCTb.
HesecomocTts u neperpysku.

PaBHOBecure marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpameHuss. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenue ummynbsca. UMmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEaKkTUBHOE IBUKEHNE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSKeCTH, YIPYroCTH,
tpenusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHAas SHEPTUs Tena, MOJHATOrO Haj
NOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas 3Heprust cokaTou npyxuHbl. Kunernueckas
sHeprus. TeopeMa O KHHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHH.

Jemoncmpayuu.

1. HaGmronenune MeXaHWYECKOTO ABUKEHHS TeJla OTHOCUTEIHHO Pa3HBIX Tel

OTCYETA.

2. CpaBHEHHME MyTE€l W TPACKTOPUM NBWKEHUS OAHOTO M TOTO XKE Tela

OTHOCHUTEJIBHO PAa3HBIX TEJ OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO JBHKEHHUS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOTO JBUKCHUS.
HaGmronenne nBrkeHus Tea Mo OKPY>KHOCTH.
HaGmronenrne MexaHn4eCKHuX SIBICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Temexxka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JIBUKCHUH
OTHOCUTEIHHO KaOMHEeTa (PU3UKH.
7. 3aBHCHMOCTb YCKOpPEHHs Teda OT MacChl T€Jla U ACHCTBYIOIIEH Ha HEro
CHJIBL.
8. HaOmronenue paBeHCTBA CHIT MPU B3aUMOJICHCTBUH TElL.
N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.
10. [lepenaya nmnyiibca npu B3aMMOAEHUCTBUAU TE.
11. [IpeobpazoBanus SHEPTUN TTPU B3aAUMOJICHCTBUN TE.
12. CoxpaHeHHE UMITyJIbCa IPU HEYIPYIrOM B3aUMOJEHCTBUU.
13. CoxpaHeHHE UMITYJIbCa IPU a0COJIFOTHO YIIPYTOM B3aUMOJECHCTBUU.
14. HaOmroneHne peakTUBHOTO JIBHXKEHHUS.
15. CoxpaHEeHHE MEXAaHUYECKON SHEPIUU MIPU CBOOOIHOM MaICHUU.
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16. CoxpaHEeHHE MEXaHUYECKON SHEPIUHU NPU ABUKECHUU TeJIa IO/ ACUCTBUEM
MPY>KUHBL.

Jlabopamophuie padomot u onvimot.

1. KoHcTpynpoBanue TpakTa sl pa3roHa W JalbHEHIIEr0 PaBHOMEPHOIO
JBIDKCHUSI IIAPUKA WU TEJICXKKU.

2. OmnpeneneHure cpelHEeW CKOPOCTH CKOJBXKEHUS Opycka WIM JBHKCHHS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue YCKOpPEHHUsI Tejla NPU PABHOYCKOPEHHOM JIBMXKEHHUM T10
HAKJIOHHOM TIOCKOCTH.

4. HccrnenoBaHue 3aBUCHUMOCTH MYTU OT BPEMEHHM MHPU PAaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJdbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM [IBIJKCHUU 0€3
Ha4yaJbHOM CKOPOCTH NYTH OTHOCSITCA KaK pAJ HEYETHBIX 4YHUCEI, TO
COOTBETCTBYIOIIUE MTPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHUS OT CHJIbI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenue kodphUIMeHTa TPEHUS CKOJTBXKEHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBIXKEHUM Teja
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. OmpesienieHde  paboOThl  CUJIBI  YIIPYTOCTH TMpU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBHKHOTO U MOJIBHYKHOTO OJIOKOB.

11. I3y4eHue 3aKkoHa COXpaHEHHS YSHEPTHUH.

Mexanuyeckue KoJae0aHUs U BOJIHBI.

Konebarenvsnoe nuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEpUoI,
4acToTa, aMIUINTyAa. MaTteMaTtuyeckuil U NpYyKUHHbIM MasTHUKU. [IpeBpaiienue
AHEPTUU TIPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromue ~— KoneOaHusa.  BeiHykneHHesle — kojeOanus.  Pe3zoHanc.
Mexannyeckue BoJIHBL. (CBoOWCTBa MeXaHMYecKuX BOJH. [IpojonbpHbie W
[IOIIEpEYHbIe BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHCHUS.
MexaHn4eckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH()pa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1. HaOmromenne kosje0aHMiI TeN IOX AEHUCTBUEM CHIBI TSKECTH W CHJIBI

YOPYTOCTH.

2. HaGmronenue xonebGanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habnronenue BeIHYXIEHHBIX KOJICOAHUM M pe30HAHCA.

4. PacnpocTpaHeHue NPOAOIbHBIX U MONEPEUHBIX BOJH (Ha MOJIEIIN).



5. HaGmrongeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YACTOTHI.

6. AKYCTUYECKHI PE30OHAHC.

Jlabopamophuie padomot u onvimot.

1. OmpeneneHue YacTOThl M NEpHojia KoJieOaHWM MaTeMaTUYeCKOro

MasTHHUKA.

2. OmnpenenieHre 4acTOTHI U IEpHO/1a KOJIeOaHUHN TPY>KMHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCUMOCTHU MEpUOA KOJEOAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTHU TMEPHOJIa KOJICOAHUN MPYKUHHOTO MasSTHUKA

OT Macchl Tpy3a.
5. IlpoBepka HE3aBUCUMOCTH TEpUOJa KOJeOaHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Tpy3a.
6. OmBITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHoJa  KojeOaHui
NPY>KUHHOTO MasTHUKA OT MacChl ITpy3a U )KECTKOCTHU MPY>KUHBI.
7. W3MmepeHne yCcKOpeHus CBOOOIHOTO TaICHHUS.
DJIEKTPOMATHUTHOE I0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMAarHUTHOE  TOJie.  DJIGKTpOMarHuTHele  BOJHBL.  CBOMCTBa
AJEKTpOMArHuTHbIX BOJH. I[llkama »JeKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHme CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOUIBEHOTO

TenedoHa.
CaeToBbIE AIBJICHHUS.

JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE
pacrnpocTtpanenue cBera. 3atMenust Connina u Jlynsl. Otpaxenue ceta. [lnockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mnpenomieHus cBeta. [lonHoe BHyTpeHHee
oTpakeHHe cBeTa. Vcmosb3oBaHWE TMOJHOTO BHYTPEHHETO OTpPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xonp onayueid B gauH3e. Onruueckas cucrema (¢oToanmnapara,
MHKpOCKONa M Tejeckomna. ['J1a3 kak onTuyeckas cucTeMa. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoTona. CnoxeHue
CIIEKTPaJIbHBIX I[BETOB. J(rcniepcus cBeTa.



Jemoncmpayuu.

[IpssMonuHEHHOE pacHpPOCTPAHEHUE CBETA.

OtpaxxeHue cpera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.

Onrudeckuii CBETOBO/.

Xop nydelt B coOuparoiieit JnH3e.

XO0J Iy4er B pacCEeUBAIOLLIEH JIMH3E.

[lonyyenue nzo0paxeHnit ¢ TOMOUIBIO JHH3.

[Tpunuun nectBus goTtoamnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopenp riasa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [Tonydenue 6eyoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCHMMOCTH yIJIa OTPaKEHHUS CBETOBOTO Jiyda OT yrjia
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naJICHUsI.

2. M3ydeHue xapakTEepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCUMOCTH yTjia MPEIOMIICHUSI CBETOBOTO JIyda OT yrJjia
NaJ€HUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlonyuenune N300pakeHUM C MOMOIIBIO COOUPAIOIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI cOOMparomiei
JUH3BI.

OnBITHI IO Pa3NIOKEHHUIO OEJIOTO CBETA B CIIEKT.

7. OnbITHI IO BOCHPUATHIO IBETa MPEAMETOB IPH WX HAONIOACHUH dYepes

IIBETOBBIC (DHIIBTPHI.
KBauToBbI€C sIBJICHHS.

Onwitel Pe3epdopna u mimaHerapHas Mojeinb aroma. Mopenb atoma bopa.
Hcnyckanue u nornomieHne cBera atomoM. KBaHThl. JInHeWyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anapa. Hyximonnas wmoaens aromHoro sapa. HM3orombel.  PagmoakTtuBHBIE
npespaienus. [ lepuon monypacnaga aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX sijiep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sneprun CosiHIla U 3BE3I.

Snepnas sHepreruka. J[eMCTBUA pAaAMOAKTUBHBIX HW3JIYYEHHH HA JKUBbBIC
OpraHu3MBl.

Jemoncmpauuu.

1. CHexkTpbl U3JIy4YEeHUS U MOTJIOUICHHUS.

2. CnexTpsl pa3IMYHbIX ra30B.



3. Cnektp BoaOpoJa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3TYyYEHUN.

6. Peructpauus u3inydeHus NpupoIHbIX MUHEPAIOB U MPOJIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U JTUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpPEeKOB: M3MEPEHHME SHEPIUU YACTHUIBI MO TOPMO3ZHOMY

nytu (o gororpadusim).

3. MBmepenue paJuoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYIb.

[ToBTOpUTENHEHO-0000MIAIOIUN MOAYIh NIPEAHA3HAYEH JI1 CUCTEMAaTU3allu
U 0000IIeHHs]  TPEIMETHOTO  COJAEpX aHUS U ONbITa  JIEITEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKxkKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (Gu3MKe s o0y4arouumxcs,
BBIOPABIIUX 3TOT YUEOHBIN MPEAMET.

[Ipu u3ydyeHHM AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESTEHbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUUBACTCS JTOCTH)KEHHE MPEIMETHBIX U
METanpeIMETHBIX  IUJIAHUPYEMBIX  Pe3yJlbTaToB  oOydeHus, (GopMHpyeTCs
€CTECTBEHHOHAYYHAsATPAMOTHOCTh: OCBOCHHME HAaYy4HBIX METOJOB HCCIIEIOBaHUsA
SBJICHUI MpPUPOJbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3NUYECKUE
ABJICHHs, IPUMEHSAS IIOJIyYCHHBIE 3HAHWSA, peEIlaTh 3a7a4d, B TOM 4HCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpyHIMNMATBHO AECATENBHOCTHBIN XapakTep JaHHOIO pasjesa pealu3yercs
3a Ccu€T TOro, 4YTO OOy4Yalouluecs BBIIOJIHSAIOT 3aJaHUsA, B KOTOPBIX UM
peaaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUN PACIIO3HABaTh U HAYYHO OOBICHITH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld NPUpPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHUS (PU3NUECKUX SIBICHU, B TOM
quclIe JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUs] TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanboJiee BaXKHBIX JTOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUI, HAaIlpUMep, NPAKTUYECKOrO MCIIOJIb30BAaHUS PA3IUYHBIX MUCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAaHEHHs BCEX HW3BECTHBIX BUOB
SHEPrUu.

Kaxnmas w3 TeM JaHHOrO MOJYJs BKIIOYAET AKCIIEPUMEHTATIbHOE
uccienoBaHue 0000Iaromero xapakrepa. Moayiabs 3aBeplIaeTcsl MPOBEIECHHEM
JAMarHOCTUYECKOW M OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O OOIIIET0 00pa30BaHusl.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA [TPOI' PAMMBI 110 ®U3UKE
HA VTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3nKy HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

B pesynbraTe u3ydenus puznku Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs
y obOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuueckozo éocnumanus:

MIPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHHCKOMN
bu3nUIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)epaxcoanckozo u OyxXo6HO-HPAGCMEEHHO20 60CNUMAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJIE€HUHU OOIIECTBEHHO 3HAYUMBIX
U 3TUYECKHUX MPOOJieM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHEM TOCTHKEHUM
[1)76370 478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cnumanu:

BOCTIPUSTHE ICTETHYECKUX KayecTB (U3MUECKOW HAyKH: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4)uyennocmu HayyH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIHOTO HWHCTPYMEHTA
[IO3HAHUSI MHUpPA, OCHOBBI DPa3BUTHUS TEXHOJIOTHM, BaXXHEUIIEH COCTABISIOLICH
KYJbTYpBI;

OpUEHTAIMS B JAESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI;

pa3BUTHE HAaY4YHOU JI00O3HATENbHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
NEeATEeNbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYHUA:

OCO3HAHHWE IIEHHOCTH Oe30omacHoro oOpa3a XKW3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MaCHOTO TIOBEICHHS Ha
TpPaHCIIOPTE, HAa JOporax, C DBJIEKTPUUYECKUM U TEIUIOBBIM OOOpYyIOBaHUEM B
JOMAITHUX YCIOBUAX;



c(hOpMUPOBAHHOCTh HaBbIKa peQeKCUuM, NPU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y APYroro 4eiOBeKa;

e 6)mpyo0o6oco eocnumanus:

AKTUBHOE yYacTHUE B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3alluy, ropoja, Kpas) TEXHOJIOTUUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (DU3NUECKUX 3HAHUK;

UHTEPEC K MPAKTUUECKOMY U3YyUECHHIO TTPOdeCcCuid, CBSI3aHHBIX C (PU3UKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl HA TPUMEHEHHE (U3WYECKUX 3HAHUM ISl pelieHus 3a1ad B
o0JlacTU OKpYXalollel cpefbl, IUIAHUPOBAHUS TIOCTYNKOB M OILIGHKH UX
BO3MO>KHBIX TIOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJjeM M MmyTed ux

pelieHus;
o 8adanmayuu K UsMEHAIOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUH HCCIICIOBAHUN U
POEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MNPAKTUYECKYIO
NESITEIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWKM, yMEHUH (OPMyIHPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O QU3UIECKUX OOBEKTAX U SBIICHUSIX;

OcOo3HaHuE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JIacTH
176370478

IUIAHUPOBAHHWE CBOETO PAa3BUTHUS B NPHOOPETEHHH HOBBIX (HU3UUYCCKHUX
3HAHUM;

CTpEeMJICHUE aHAJIM3UPOBATh U BBISABJISATH B3AaMMOCBSI3H MIPUPOJIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3MUECKUX 3HAHM;

OILICHKA CBOMX JCWCTBUHW C YYETOM BIIMSHHUSA Ha OKPYXaKOIIYI Cpeny,
BO3MOYKHBIX TJI00QIBHBIX MOCJIEACTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi OyayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIE ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/ibHbIe YHUBEPCAJIbHbIC Y4eOHbIE IeCTBHS
Bba3oBble JJoruueckue JelcTBUA:



BBISBJIATE M XapaKTEpPU30BaTh CYIIECTBEHHbIC TMPHU3HAKHM OOBEKTOB
(s1BEHMIT), KITaCCUPUIUPOBATDH UX;

BBISBJISATh 3aKOHOMEPHOCTH W MPOTHBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSX, OTHOCSIINXCS K (DU3UYCCKUM SIBIICHUSIM;

BBISBJIATh TMPUYMHHO-CICACTBEHHBIC CBS3M TIPH HU3YYCHUHM (HU3HUUCCKUX
SBIICHUA ¥ TIPOILIECCOB, JeJaTh BBIBOABI C HCIIOJNB30BAaHUEM JACAYKTHBHBIX H
WHIYKTUBHBIX ~ YMO3aKJIFOYCHHH, BBIABUTATh THIIOTE3Bl O  B3aWMOCBS3SX
(bU3UYECKUX BETUYNH;

CaMOCTOSITETTLHO BBIOMpaTh CIOCOO pelieHus yudeOHOW (U3NYeCKO 3amadu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOOJee MOIAXOMSIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHSA:

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUN HHCTPYMEHT MTO3HAHUS;

MPOBOJIUTH 10 CaMOCTOSITEIIBHO COCTABIICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
(GU3NIECKUl SKCTIEPUMEHT, HEOOJBIIIOE MCCIIe0BaHNE (PU3HMUECKOTO SIBICHUS;

OILICHWBATh HAa MMPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIIHIO, TTOTyUYESHHYFO
B XOJI€ MCCIICIOBaHUS FJIM YKCTICPUMEHTA;

CaMOCTOSITeTbHO (HOPMYITHPOBaTh OOOOINEHUS W BBIBOABI IO pPE3yJbTaTam
POBEIEHHOTO HAOJIIOIEHUS, OTIBITA, UCCIIEOBAHMS;

IPOrHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3MUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPHU TIOUCKE U
otbope nHpopMaIMK WIH JAaHHBIX C YYETOM MPETIOKCHHON yueOHOH (pr3nueckoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

OIICHMBATh HAA&XKHOCTh HWH(MOpPMAIUKM TIO KPUTEPHSIM, MPEAIOKCHHBIM
yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO;

CaMOCTOSAITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMY  TPEACTaBICHUS
uHOpPMAIIM U WUIIOCTPUPOBATH pEIIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOMHAIMSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBH:

B XOJle OOCYXJIeHHMs Y4yeOHOTrO Marepualia, pe3yiabTaToOB JabOpaTOPHBIX
paboT U TPOEKTOB 3ajaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEeMbl U
BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha PENIEHHE 3aJauyd W IOAJAECpKaHue
0J1aroKeaaTeIbHOCTH OOIICHHS,



COTIOCTAaBJISITh CBOW CYXKIICHHS C CYXACHUSMHU IPYTHUX YYACTHHKOB JTUANIOTa,
O0OHapYy’>KHUBATh PA3INUUE U CXOACTBO MMO3HIIHIA;

BBIP@YKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U MUCBMEHHBIX TEKCTAX;

MyOJUYHO TPEACTABIATh PE3yJAbTaThl BBIMOIHEHHOTO (U3MUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, TIPOEKTA);

MOHMMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON M HWHIWBHIYyIBHOU
paboThI MPU PEIIEHUH KOHKPETHON (hU3UUECKOM MpoOIeMBbl;

NPUHUMATH 1T COBMECTHON JEATEIHbHOCTH, OPTaHU30BBIBATh ICUCTBHS TIO
e€ JOCTHXKEHUIO: pacIpeensaTh POk, OOCYXJaTh MPOIECCH U PE3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

BBITIOJTHATE CBOIO 4YacTh PabOThI, JOCTUTas KayeCTBEHHOTO pe3yJbTaTa I10
CBOCMY HANPABJIICHUIO W KOOPAWUHUPYS CBOM JACHCTBUS C APYTMMH WICHAMH
KOMAaH/Ibl;

OIICHMBATh KauyeCTBO CBOETO BKJaJa B OOMIUH MPOIYKT MO KPUTCPHSIM,
CaMOCTOSTEIBLHO COPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIE YHHBEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KM3HCHHBIX U YU€OHBIX CUTYaIUsSX, TPEOYIOMIMX st
peteHust GU3NIECKUX 3HAHMIA;

OPUCHTHPOBATHCSI B PA3IMYHBIX  MMOAXOJAX  TPUHATUS  pEIIeHUH
(MHIUBUAYATBHOE, IPUHATHE PEUICHHS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITETTFHO COCTAaBJISITh AITOPUTM pEIICHUS (U3NYSCKOW 3a7add WU
IUIAH WCCIEAOBaHUSA C YYETOM MMEIOIIMXCS PECypcoB W COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh Mpe laraeMbie BAPUAHTHI PEIICHHIA;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIIICHHE.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII UHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlUH U MPEJIarath IUiaH e€ N3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHS  (HEIOCTIDKCHHS)  PE3yJbTaToOB
JeSITEIHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIICE B XOJ BBITIOJHEHUS
(¢u3MUeCcKOro WCCIEAOBAHMS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MECHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YNIbTAaTa IEIN U YCIOBHUSIM.

CTaBUTH Ce0s Ha MECTO JIPYroro 4es0BeKa B XOJE CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

NpU3HABATh CBOE MPABO Ha OMIMOKY MpHU pemieHnn HU3NIECKUX 3a/1ad WA B
YTBEPKJICHUSX HA HAYYHBIC TEMBI U TAKOE )K€ MPABO JAPYTOTO.



NPEAMETHBIE PE3YJIbTATBI

K xoHiy oOy4yeHus ¢ 7 Kiacce MpeIMETHbIE Pe3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHSA: (U3MYECKHE W XUMHYCCKHE SIBIICHHUS,
HAOJIFOICHHUE, YKCIIEPUMEHT, MOJICIIb, TUIIOTE3a, CAMHHIIBI (PU3HIECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIE COCTOSHUS BelecTBa (TBEpIOEL,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (PaBHOMEpHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOpHs, PaBHOJCHCTBYIOMIAS
cun, gedopmanus  (ympyras, — IJlacTU4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

YBEPCHHO pa3iuvarh sBICHUS (Iud@y3usi, TEIUIOBOS JBIKCHHE
YaCTHII  BCIIECTBA, PABHOMEPHOE JBWIKEHUE, HEPaBHOMEPHOE
JBUYKCHUE, WHEPIIMSI, B3aUMOJICHCTBHE TEJl, PABHOBECHE TBEPJBIX TEII C
3aKpEIUIEHHON OChIO BpalllCHMS, TIepeaadya JaBJICHUS TBEPIABIMU
TEIaMH, XUIAKOCTIMHU M Ta3aMH, aTMOC(EepHOE IaBJICHHE, IJIABAHHUE
TEJ, TPEBpaIICHUS MEXaHUYCCKOW DSHEPruu) IO OIHMCAaHHWI0 HUX
XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB, JIEMOHCTPHPYIOITUX
JIaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh TMPOSIBIICHWE M3YYECHHBIX (U3UYECKUX SIBICHUU B
OKpYXaroleM Mupe (B TOM 4ucie (pU3ndecKkue SBJICHUS B MPUPOJIE:
IPUMEPHI JIBIKEHUSI C PA3IMUYHBIMUA CKOPOCTSAMH B KUBOW U HEXHUBOM
npupoje, AEHCTBUE CHII TSHKECTH, TPEHHsI, YIPYTOCTH B MPHUPOJE U
TEXHHUKE, BIUSHUE aTMOC(EpHOTO aBJICHUS Ha >KUBOM OpraHU3M,
IUTaBaHUE pbIO, phIYard B TEJ€ YEJIOBEKa), MPU ATOM MEPEBOAUTH
PAKTUYECKYIO 33/1auy B yU4eOHYI0, BBIJICISATh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKM) GU3UIECKUX SBICHUM;

ONMKCHIBATh M3YyYCHHBIE CBOWCTBA Tel W (U3MYECKUE SABJICHHUS,
UCTIONB3Yyd (U3MYECKUE BEIWYUHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMS, MyTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHIIA
TSKECTH, BEC TeJa, CHJa TPEHUS, JaBJICHUE TBEPAOTO Teja, JTaBICHHUE
cToyida JKHUJIKOCTH, BBITAJIKMBAIONIAS CHJIA, MEXaHWYecKas paboTa,
MOIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIBbI, KOO()DPUIMEHT MOJIE3HOTO
JICUCTBUS MEXaHWU3MOB, KMHETHYECKas W TOTCHIMATbHAS JHEpPrus),
Opu  ONWCAaHWW TPABWIBHO TPAKTOBaTh  (U3UYECKUN  CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, UX O00O3HAYCHUS W CAWHUIIBI (HU3UIECKUX
BEJIMYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (PU3NYECKYIO
BEJIMYUHY C JIPYTUMHU BEITWYMHAMH, CTPOUTH TpaQuKd H3yUEHHBIX
3aBUCUMOCTEH (PU3NIECKUX BEINYNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Yysl MpaBWia CJIOKEHUs CWI (BIOJb OAHOW MPAMOM), 3aKOH
I'yka, 3akoH Ilackans, 3akOH ApxuMea, IpaBUIO PaBHOBECHUS pblyara
(Omoka), «30JI0TOE MPAaBUIO» MEXaHWKH, 3aKOH COXPaHEHUS
MEXaHMYECKOW PHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA UM 3aIIUCBIBATh €I0 MAaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTh TPOCThIE (U3MYECKHE MOJAEIU pPEATbHbIX OOBEKTOB,
IPOILIECCOB M SBJICHUM, BBIACISATH MPU OSTOM CYIIECTBEHHBIE U
BTOPOCTENIEHHbIE ~ CBOWCTBA  OOBEKTOB, TMPOLECCOB,  SIBICHHIA,
OPUMEHATh (PU3UYECKHE MOJEIU JJig OOBbsICHEHUS (PU3NUIEeCKuxX
IPOLIECCOB U pellIeHUs YUeOHbIX 3a/1aY;

OOBSACHATH (PU3HUECKHE SIBJICHUS, MPOLECChl U CBOWCTBA TEl, B TOM
yuciae B KOHTEKCTE  CHUTyallud  MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, U peliaTh KaYeCTBEHHBIEC 3a/lay, B TOM YHCIIe TpeOyrolue
YUCJICHHOTO OIICHUBAaHHUS XapaKTEPHBIX 3HAYCHUH (PUBHMYECKUX
BEJIMYUH, MPU 1TOM BHIOMpPATh AJIEKBATHYIO (DH3UUYECKYI0 MOJIETb,
BBISIBIIATH ~ NPUYMHHO-CIICICTBEHHBIE  CBSI3M U BBICTpaMBaTh
JOTUYECKYH) LETMOYKY PACCYKICHUM C ONOpOW Ha H3YYECHHbIE
CBOICTBa bu3nUecKnx SBJICHU, buznueckue 3aKOHBI,
3aKOHOMEPHOCTH W MOJIEIH;

peuiath pacy€THble 3aaud (B 2—3 AEHUCTBHUA) MO U3y4YaeMbIM TeMam
Kypca GU3MKH, BBIOMpas aJeKBATHYIO (PU3WYECKYI0 MOJENb, C
UCIIOJIb30BAaHUEM 3aKOHOB U (OpMyJ, CBS3BIBAIOIINX (PU3NYECKUE
BEJIMYMHBI, 3alUChIBATh KPATKOE YCJIOBHE W Pa3BEPHYTOE pEILICHUE
3a/lauyd, BBISABISATh HEJOCTAIOMIME WM  W30BITOYHBIE JIaHHEIE,
00OCHOBBIBaTh BBIOOp METOJA PEIICHHS 3a7a4d, WCIOJIb30BaTh
CIIPABOYHBIC JTaHHBIE, MPOBOJIUTH MaTeMAaTUYECKUE MPeoOpa3oBaHus U
pacy€Thl, OLEHUBATh PEATHCTUYHOCTh IOJYYEHHOrO 3HAYECHUS
duznueckord BEIWYMHBI W ONPEACNATh Pa3MEPHOCTh (HU3MUECKOU
BEJIMYMHBI, TIOJIyYEHHOM MIPU PEIICHUH 3a]1a4u;

pacmo3HaBaTh MTPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TMPU TOMOIIU
du3nuecknx METOJ0B, W TMpeasiaraTh OPHEHTHUPOBOYHBINA CIOCO0
pelieHns, B OINHUCAHUM MCCJEAOBaHUSI paclo3HaBaTh IPOBEPSIEMOE
npeanoyiokenue  (TUmore3y),  HHTEPIPETHPOBATH  MOJYYEHHBIN
pe3yJbTaT;

NPOBOAUTH OMBITHI TO HAOTIOACHUIO (U3UYECKUX SIBICHUN WIH
dusnuecknx cBOUCTB Ten (muddy3usi, TETUIOBOE pacIIMpeHUe Tra3oB,
SIBJICHUE WHEPLUHU, U3MEHEHHE CKOPOCTU IMPU B3aUMOJECUCTBUH Tell,
nepegaya JaBJICHUS] KUIAKOCTHIO W Ta30M, MPOSABICHUE JEHCTBUS



aTMOC(EpHOTO  JaBJICHUS, JICHCTBHE MPOCTBIX  MEXaHU3MOB):
dbopMynupoBaTh  MPEANOIOXKEeHHEe  (THUIOTe3y) O  BO3MOXKHBIX
pe3ynbTaTax HaONIONEHUH, CaMOCTOSITENbHO COOMpPATh YCTAHOBKY W3
M30BITOYHOr0 Habopa 000pyAOBAHUS U (OPMYIHPOBATH BHIBOJBL;
NPOBOJIUTH TPSIMBIE U KOCBEHHBIE W3MEpEeHHs (DU3MUECKUX BEITHMYMH
(paccTostHMe, MPOMEXYTOK BPEMEHM, Macca Tena, o0bEM Telna, cuia,
TeMmIepaTypa, IIOTHOCTh JKHIKOCTH W TBEPJAOTO Tela, CHia TPEHHS
CKONIbXCHUS,  JaBlIEHWE  BO3JyXa,  BBHITAJKWBAOImas  CuUIa,
JACHCTBYIOIIAasl Ha TMOTPYKEHHOE B JKUAKOCTH TeNo, KOIPPHUIHEHT
MOJIE3HOTO JACWCTBHUA TPOCTHIX MEXaHHW3MOB) C HCIIOJB30BAHUEM
aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METO/A
u3MepeHus, (PUKCHPOBATh MOKa3aHUA MPHOOPOB, HAXOIUTH 3HAUCHHE
U3MEepsIeMON BEIMYMHBI C MTOMOIIBIO YCPETHEHUS PE3yIbTaTOB CEPHUU
MU3MEPECHHI 1 OLIEHWBAThH TIOTPEITHOCTh U3MEPEHHUIA;,

NPOBOJUTH  HECJIOXHBIE  OKCIIEPUMEHTAIBHBIC  WCCIICJJOBAHUS
3aBHCHUMOCTEH (PM3MUECKUX BEJIMYHH (3aBUCUMOCTH ITyTH PaBHOMEPHO
IBWKYIIETOCST TelNa OT BPEMEHU JBIDKEHUS TeJa, CHIIBI TPEHHS
CKOJIXECHUSI OT CHJIbBI HOPMAJIBHOTO JaBJICHHS, KadyecTBa 0OpabOTKH
MOBEPXHOCTEM TEd M HE3aBUCUMOCTU CWJIBl TPEHUS OT IUIONIAIU
CONPUKOCHOBEHHUS TeJ, CUJbl YINPYTrOCTH OT YIJIUHEHUS TMPY>KUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT 00BbEMa MOTrpyXKEHHOM YacTW Tejda M OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT
rIIyOWHBI, HAa KOTOPYIO TOTPYXKEHO TeNo, YCIOBUM IUIaBaHUS TeT,
yCIIOBUW paBHOBECHUS pblyara M OJOKOB): COBMECTHO C YYHUTEJIEM
dbopMynHpoBaTh 3a/a4y M TUIOTE3Y HCCIIEIOBAHUS, CAMOCTOSTEIHHO
TUTAHUPOBATh UCCJIeIOBaHUE, CaMOCTOSITEITLHO coOupaTh
AKCIIEPUMEHTAIBHYI0 YCTaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
HPECTABIATH MOJYYEHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BUJE
TaOMUI] U TpaUKOB, OLEHUBATH IMOTPEIIHOCTH, JAENaTh BBIBOABI IO
pe3yabpTaTaM MCCIeI0BaHus;

coOnM0aTh TpaBWIa TEXHUKH OE€30MacHOTO TpyAa Mpu paboTe ¢
1a060paTOpHBIM 000PYIOBAHUEM;

yKa3bIBaTh NPUHIHUIIBI I€UCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JTUHAMOMETpP, COOOIIAIOIINECS COCYAbl, OapoMeTp,
phIYar, HOJABMKHBIN 1 HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPHUHLMIBI JEHCTBUS HU3YyYEHHBIX MPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB C OMOPOil Ha
UX OMHMCaHUA (B TOM YHCIIE: MOALIIUIHUKY, YCTPOHCTBO BOAOIPOBOA,
TUAPABINYECKUN TIpecc, CUPOH, MAHOMETpP, BBICOTOMEP, MOPIIHEBOI



HacoC, apeoMeTp), MCHOJb3ys 3HAHHUA O CBOWCTBaX (PUUUYECKUX
SIBJICHUU U HEOOXO0UMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;
e HCMOJb30BaTh CXEMbl W CXEMAaTUYHbIE PUCYHKH HM3YYCHHBIX

TEXHUYECKUX YCTPOWCTB, WU3MEPUTEITBHBIX npuOopoB u
TEXHOJOTUYECKUX IMPOLIECCOB MPU PELIEHUU Y4eOHO-TIPAKTUUECKUX
3az1ad;

e IMPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MHPUMEPAX)
NPAKTUYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOM
YKU3HM ISl oOecrieueHust 0€30MacHOCTU MpH oOpallleHuu ¢ npudopamu
U TEXHUYECKUMH yCTPOMCTBAMU, COXpaHEHUs 370POBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOTO OBEICHHS B OKPYXKaIOIEH Cpejie;

e OCYHIECTBISATH OTOOpP HMCTOYHUKOB HMHGpOpMaMK  (U3HUECKOrO
conepxkanusi B HTepHeTe, caMOCTOSATENBHO (POPMYIUPYS MOUCKOBBIN
3ampoc, Ha OCHOBE MMEIOIIMXCS 3HAaHMM HM TYTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIACIATH MH(DOpPMAIHIO, KOTOpasi SBISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

e WCIOJB30BaTh TPU BHIMOJHCHHH YYEOHBIX 3aJaHW  HAy4YHO-
HNOMYJISIPHYIO JIUTEpaTypy (U3HUECKOro CoJIepKaHUsl, CIpPaBOYHBIC
MaTepuanbl, pecypchl cetd  WHTepHeT, BianeTb npuéMamMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus MHGOPMAIUU U3 OIHOM
3HAKOBOM CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKUE MHUCbMEHHBIE M YCTHBIE COOOIIECHHUS
Ha OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAINK (HU3HUUECKOTO COJEPIKaHUS, B
TOM YHCIe TyOJIMYHO JAeNiaTh KpPaTKHE COOOIIEHHS O pe3yibTaTax
NPOEKTOB WJIM YYEOHBIX UCCIENOBAaHUM, MPU HTOM TPAMOTHO
UCIIOJIB30BaTh HW3Y4YEHHBIH TOHITUHHBIN ammapar Kypca (HU3UKH,
COIMPOBOXKIaTh BBHICTYIICHHUE MPE3CHTAILIUEH;

e TIPU BBHITIOJHEHUU YYEOHBIX MPOCKTOB M MCCIEAOBAHUMN pACTIPEICIISITH
00S13aHHOCTH B TPYIITIE B COOTBETCTBUH C MOCTABICHHBIMH 3aJja4aMH,
CIIENUTh 3a BBHIMOJHEHWEM IUTaHA JEHCTBUMN, aJEKBATHO OIIEHWBATH
COOCTBEHHBI BKJAJ B JCATEIBHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE B3aMMO/ICHCTBHE, YUUTHIBAS MHEHUE
OKPY>KaIOIIHX.

K xoHy o0yueHust B 8 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OO0 YUAIOIINXCS YMEHUM:

* ICIIOJIB30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMUECKUE U
aMopdHble TeNa, HACHIIECHHBIH M HEHACHIIICHHBIM Tap, BIAXHOCTh
BO3/yXa, TEMIIepaTypa, BHYTPEHHSSI DSHEpPrUs, TEIUIOBOM JBUTaTEb,



3JIEMEHTAPHBIN ANEKTPUUECKUHN 3apsijl, FIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
Y TUDJICKTPUKH, TOCTOSIHHBIN JIEKTPUUECKHUI TOK, MAarHUTHOE TOJIE;

e paznuaTh SBICHUSA (TEIJIOBOE pACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAYMBAHUE, KAMUJUISIPHBIE SIBICHUSA, UCIIAPCHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTaUM3aius (OTBEpACBaHUE), KHUIICHHE,
TeIUIonepe1aya (TeTUIONPOBOHOCT, KOHBEKI[HUS, U3JIy4YeHUE),
AJIEKTpU3alus TeJ, B3aUMOJICHCTBUE 3apsA/I0B, NCHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMBIKaHWE, B3aUMOJCUCTBUE MATrHUTOB, JIECHCTBUE
MAarHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAs UHIYKITUS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

epaCro3HaBaTh TMPOSIBICHHWE  U3YUYCHHBIX  (PU3MYECKUX  SIBICHUUA B
OKpYXKalollleM MHUpe, B TOM 4YHcie (U3UYECKUEe SBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHUS B MPUPOJE,
KpUCTaUIbl B mpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpedd IMOTI0COB, POJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, IOJISIPHOE CHUSIHUE, IIPU 3TOM NEPEBOAUTHIPAKTHUECKYIO 3a7a4yy B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUI;

e OITUCHIBATh M3YUYEHHBIE CBOMCTBA Tel U (DU3UYECKHUE SIBICHHS, UCIOJb3Ys
du3nueckre BEJIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, YJEJbHAsA TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA
IUTABJICHUS, YJelbHAas TEIIoTa MapooOpa3oBaHus, YIAENIbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOX((UIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOM
MAalllMHbI, OTHOCUTEJIbHASL BJIAXXHOCTb BO3/lyXa, JJIEKTPUUYECKUU 3apsj,
CHJIa TOKA, JJICKTPUUYECKOE HAIpsSHKEHUE, CONPOTHUBIIEHHWE IPOBOJHUKA,
yIeTbHOE  COMpPOTHBJICHHE  BEHIeCTBAa, pabora ©W  MOIIHOCTH
ANEKTPUYECKOr0 TOKAa), MpU ONHUCAHWUU MPABUIBHO  TPAKTOBAaTh
(bu3MUECKUil CMBICIT UCIOJB3yEeMbIX BEIUYHH, 0003HAYCHUS W EAUHUIIBI
du3nUecKnX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
¢u3nyuecKky0 BETWYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEJIUYMH;

e XapaKTEpHU30BaTh CBOWCTBA TN, (UIWUYECKHE SIBICHUS U TPOIECCHI,
VCIIOJIb3YSl OCHOBHBIC ITOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHUU
CTPOCHHMS BEIIECTBA, MPUHLHUIN CYNEPINO3ULUU MOoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa Juisl yyacTKa LU, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHWs JHEPruv, IMpU OSTOM J1aBaTh



CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTUYECKOe
BBIPA)KECHUE;

¢ O0BSICHATh (PU3MUECKUE NPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHTYyallMi NMPAaKTUKOOPUEHTHPOBAHHOTO XAPAKTEpa: BBIABIITH
NPUYMHHOCIEICTBEHHbIE CBA3U, CTPOUTh O0BsICHEHUE U3 |—2 JOru4ecKux
IaroB ¢ Omopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyETHBIC 3a7a4u B 2—3 JACHCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBatONIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHallu3a YCIOBUS
3a/1a4M 3aIUCBhIBATh KPATKOE YCJIOBUE, BBISABIATh HETOCTATOK JAHHBIX IS
pelIeHus 3a7auM, BbIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE I €€
peuieHns, NPOBOAUTh pPacy€Tbl M CPaBHHUBATh IIOJIYYEHHOE 3HAYEHUE
($u3nuecKoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIU
(¢u3MUeCKX METO/OB, HCIOJIb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpPsIKa
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

¢ IPOBOJIUTH OMBITHI 1O HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM HU3HUIECKUX
CBOMCTB TeJ (KanmwUISIpHBIE SBIICHUS], 3aBUCUMOCTD JAaBJICHHS BO3IyXa OT
ero o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUSL M HATPEeBaHUS
OpU U3JIYy4eHUH OT LIBETa W3Jydaroliew (morjoiaroiiei) MmoBepXHOCTH,
CKOpPOCTh MCIAPEHHsI BOABI OT TEMIEPATyphl KUAKOCTA U ILIOU[aau €€
IIOBEPXHOCTH, DJIEKTPU3ALUs TEJI W B3aUMOACHUCTBUE DJIECKTPUYECKUX
3apsa0B, B3aWUMOJECHCTBUE TIOCTOSIHHBIX MAarHUTOB, BH3yaJIu3alus
MAarHUTHBIX [10JIEV TOCTOSIHHBIX MAarHUTOB, I€MCTBUS MATHUTHOIO T0JISI Ha
MPOBOJHUK C  TOKOM, CBOMCTBAa  JJIEKTPOMAarHuTa,  CBOMCTBA
ANEKTPOABUTATENS TIOCTOSSHHOTO TOKa): (OpMyIHpOBaTH MPOBEPSIEMBIC
HPEIOI0KEHNUs, COOMPATh YCTAHOBKY U3 MPEVI0KEHHOTO 000py10BaHUS,
OIKCHIBATh XOJI ONbITa U (HOPMYIUPOBATH BHIBOIBI;

e BBIIIOJIHATH IPSAMBIE U3MEPEHHsI TEMIIEPATYPhI, OTHOCUTEIBHON BIIaKHOCTH
BO3/lyXa, CHJIBl TOKA, HANPSIKEHUS C MWCIOJb30BAHUEM aHAJIOTOBBIX
npubOpOB U JAaTUYUMKOB (DU3MUECKUX BEIMYMH, CPaBHHUBATH PE3yIbTAThI
U3MEPEHUH ¢ y4éTOM 3aJaHHON a0COIFOTHOM TOTPENTHOCTH;

* [[POBO/IUTH HCCIIEIOBAHUE 3aBHCHUMOCTH OJHOU (PU3MYECKON BETUYMHBI OT
ApPYroi € HCHOJB30BAHMEM  MPSIMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUS IPOBOAHMKA OT €ro JUIMHBI, IUIOAAM ITONEPEYHOrO
CEYECHUS U YIEIBHOI0 CONPOTHUBIICHUS BEIIECTBA IIPOBOJIHMUKA, CHIIBI TOKA,
UAYIIETO Yepe3 IPOBOAHUK, OT HANpsHKEHWs HAa  IPOBOJHUKE,
HCCIICJOBAHUE IIOCJIEAOBATENIBHOTO M MAPAJIIEIBHOTO  COCIMHEHUH



MIPOBOJIHUKOB): IUJIAHUPOBATh MCCJEAOBaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl MOJIYYEHHOW 3aBUCMMOCTH B BHJI€ TaOaul U rpadukos,
JienaTh BBIBOIBI O Pe3ybTaTaM HCCIIeI0BaHUs;

¢ IPOBOJAUTHL KOCBEHHBIE W3MEpEeHUs (U3MYECKUX BeIUYUH (yAesbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTUBJICHUE TMPOBOJAHMKA, paboTra U
MOIITHOCTh 3JEKTPUUECKOTO TOKA): MIAHUPOBATh M3MEpPEHHUs, COOUpaTh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY, CIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISITh 3HAUCHHUE BEIIMYUHBI,

e COOJIIO/IATh TPAaBUJIA TEXHUKU O€30MACHOCTH IMpHU padoTe ¢ JabopaTOpHBIM
000opy10BaHUEM;

e XapaKTEPHU30BaTh  TPUHIMIIBI  JICMCTBHS  HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX oOmucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKON DHEPTrUM, 3JIEKTPOOCBETUTEIHHBIC
pUOOpPHI, HATPEBATEIBHBIE AIEKTPOTPUOOPHI (IPUMEPHI), FIECKTPUUSCKUE
IPEAOXPAHUTENH, DICKTPOMArHUT, AJIEKTPOABUTATEIh TTOCTOSTHHOTO TOKA),
UCIIONIB3Ysl 3HAHUS O CBOMCTBAaX (DU3UYECKUX SIBICHUM U HEOOXOIUMBIE
¢dusznueckre 3aKOHOMEPHOCTH;

e PaCIO3HABATh TMPOCThIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpbpl MO CXeMaM M CXeMaTHYHBIM pPHUCYHKAM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THUTPOMETpP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX
Ienel ¢ Mociae0BaTeIbHBIM U MapajuieIbHbIM COSIMHEHHEM JJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYCHHS DJIEMEHTOB AJIEKTPUUECKHUX TETIeH;

e IPUBOIUTH MPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O TIPUMEPAX) MPAKTUUECKOTO
UCTIONIb30BaHUs (U3MUECKUX 3HAHUN B TOBCEAHEBHOM JKU3HU A
oOecrieueHusi 0€30MACHOCTH TMpH  OOpalieHuH ¢ npudopaMud H
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3J0POBBS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TTOBEACHUS B OKPY KAIOIIEH Cpee;

¢ OCYIIIECTBIISATh ~ MOUCK HWHPOpManuu  (PU3NYECKOTO  COACpKaHUSA B
NHTepHeTe, Ha OCHOBE HMEKIIMXCSA 3HAHUU W MYTEM CpPaBHEHUSA
JIOTIOJTHUTENBHBIX ~ WCTOYHUKOB  BBIICNATh HH(OpManmio, KoTopas
SIBJISIETCS] IPOTHBOPEYNBOMN MIIH MOXKET OBITh HEJOCTOBEPHOM;

e CTIOJTH30BaTh TPH BBHIMOJHEHWN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (QU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeodpazoBanus HHGOPMALMU U3 OJHOM 3HAKOBOUM CUCTEMBI B JPYIYIO;



¢ CO3/1aBaTh COOCTBEHHbIE NUCBMEHHBIE M KpPAaTKHE YCTHbIE COOOIIECHMS,
0000mass uHOpMaMIO U3 HECKOJbKUX HMCTOYHUKOB (DU3UUYECKOTO
colepKaHus, B TOM YHCIE NYOJIMYHO TNPEACTaBIATh PE3YNbTAaThl
IIPOEKTHOM WJIM UCCIENOBATEIBCKON NESITENBHOCTH, IPHU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIA anmapar Kypca (U3UKH,
CONPOBOKJIATh BBICTYILJIEHUE MPE3ECHTALNEH;

e[IpU BBINOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAHMM (PU3NUECKUX
IPOLIECCOB paclpeiensiTh OO0S3aHHOCTM B TpyNIEe B COOTBETCTBUU C
NOCTaBJIEHHBIMHU 3aJja4aMu, CIEAUTh 32 BBINOJHEHHEM IUIaHA ACHCTBUM U
KOPPEKTHpPOBaTh €ro, aJIeKBaTHO OLEHHWBATh COOCTBEHHBIM BKJIAJ B
NEATENbHOCTD IPYIIIbl, BBICTPaUBaTh KOMMYHUKATUBHOE B3aNMO/ICHCTBUE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xonIy oOyuenusi B 9 Kiaacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

¢ UCIIOJIB30BaTh  TOHATHSI: CHUCTEMa OTCYETa, MaTepualibHasg  TOYKa,
TPAeKTOPHS, OTHOCUTEIHBHOCTh MEXaHMYECKOT'O JBIDKCHHS, aedopmalus
(ynpyrasi, macTuuyeckasi), TpEeHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KHu, HEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUYECKHE KoJieOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI,
IIKaia 3JEeKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTD,
CHEKTPhl UCIyCKaHUs M TOTJIOIIEeHUS, anbda, OeTa- U raMMma-u3IydeHus,
U30TOIBI, SIACPHAs YHEPTETHUKA;

epa3zinuaTh SABJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSAMOJIUHEHHOE ABUKEHHE, CBOOOIHOE
NaJi€HUE TeJl, PABHOMEPHOE JIBHKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBMKEHHUE, KoJeOaTelbHOEe NIBIKEHHE (3aTyXalolulue u
BBIHYKJICHHBIE KOJ€0aHUs1), PE30HAHC, BOJHOBOE JIBIXKEHUE, OTPaKEHUE
3ByKa, MPSAMOJIMHEWHOE PAaCIPOCTPAHEHUE, OTPAXKEHHE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3joKeHHe 0eoro cBeTa B
CIIGKTp M CJOXEHHE CIEKTpPaJbHbIX LBETOB, JHCIEPCHUS CBETA,
€CTECTBEHHAs! PaJWOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3JIy4YEeHUs1) 10 OMMCAHUIO UX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NUYECKOE SBIICHUE;

e PAaCIO3HABATH  TPOSIBIICHWE  M3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpyXatomeM Mupe (B TOM uucie (PU3NYECKHUE SBICHUS B TPUPOJIC:
MPUJIMBBI U OTJIUBBI, IBUKEHHE TTaHET COJTHEYHOM CUCTEMBI, PEAaKTUBHOE
JNBW)KEHUE JKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB >KHMBOTHBIMH,
3EMJICTPSACEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, LBETAa TEl,



ONTUYECKUE SIBJICHUS B MPUPOJE, OHUOIOTHYECKOE NEUCTBUE BUIIUMOTO,
yIbTPA(PUOIETOBOTO M PEHTTEHOBCKOTO HW3JIYYEHUM, €eCTECTBEHHBIN
pPaauoOaKTUBHBIN ()OH, KOCMUYECKHE JIYUd, PATUOAKTHUBHOE H3IIyUCHUE
NPUPOAHBIX  MHUHEpAJOB, JCHCTBUE  PAAUOAKTUBHBIX  W3IIYYECHHUU
HAOPraHW3M YeJOoBeKa), MPHU ITOM MEPEBOAUTH MPAKTHUYECKYIO 3a7ayy B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

e ONIMCHIBATh M3YUYCHHBIC CBOWCTBA TEl U (PU3MUECKHUE SIBJICHUS, UCIOJIB3YS
dbu3uUeckue BEIMYMHBI (CPEIHsII M MTHOBEHHAas CKOPOCTh Tella TIpH
HEPAaBHOMEPHOM JIBMOKEHUM, YCKOPEHHUE, MEePEMENICHHUE, MYyTh, YIJOBasd
CKOpOCTb, CHWJIA TPEHHMs, CWJIa YIOPYrOCTH, CWia TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TMAJICHUs, BEC TeJla, UMIIYJIbC TeJlld, HUMITYJIbC CHIIBI,
MexaHuuyeckass paboTra W MOIIHOCTh, MOTEHIMAJbHASs DSHEPrus Tena,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS SHEPTUsl CXKATOU
NpY>XKUHBI, KUHETUYECKas OSHEPrusi, IOJHasg MEXaHWYecKas »>Heprus,
NEePUOJI U YacToTa KojaeOaHuM, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTeNIb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
PaBUIBHO TPAKTOBAaTh (PUBMUECKUM CMBICIT HCIIOIb3YEMbIX BEIUYHH,
0003HaueHUsI W EAUHMIIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYMHAMU,
CTpOUTH TpaUKu N3YUSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

e XapaKTEepHU30BaTh CBOMCTBAa TeJd, (U3UYECKHE SBICHUS U MPOLECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHWS HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHUMUIT CYNEPIO3UIMUA CHWJI, NPUHIMI OTHOCUTEIbHOCTH [ammies,
3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS MMITYJIbCA, 3aKOHbI OTPaXEHHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOI'O YUCET
P SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIMCBIBATh €r0 MaTeMaTUYECKOE BBIPAKEHUE;

¢ O0BSICHATh (M3MUECKUE TPOIECCHl M CBOWMCTBA TEl, B TOM 4HCIEe U B
KOHTEKCTE CUTyalUd MPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBISBISTH
IPUYUHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpod Ha 2—3 HW3YYCHHBIX CBOWCTBA (PU3NUYECKUX SBICHHMA,
(du3HUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THBIC 3a/1a4 (OMUPAIOIINECS HAa CUCTEMY U3 2—3 ypaBHEHUI),
UCTIONIBb3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIONINE (DU3UYECKUE BEITUIMHBI:
Ha OCHOBE aHaJIM3a YCJIOBUSA 3aJa4M 3aIlMChIBATh KPATKOE YCJIOBHE,
BBISIBJIATh HEJOCTAIOIINE WM U30BITOYHBIE JTaHHbIE, BHIOMPATHh 3aKOHBI U
dbopmyIibl, HEOOXOAUMBIE JIJISl PELICHHs], TPOBOJIUTH PACUYEThl U OLIECHUBATH
PEaTUCTUYHOCTD MOJYYEHHOT0 3HAYEHUS (PU3NUECKON BETUYUHBI;



e pacCmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIATh TPH TOMOIIH
(GU3HUECKHX METOJOB, HWCIIOJNB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICIATH
MpPOBEpsSEMOE TPEANOJIOKEHNE, OICHUBATh MPABWIBHOCTh TOPSIKA
MPOBECHUS  HWCCIICNOBAaHUsA, JIeJlaTh  BBIBOABI, HHTEPIPETHPOBATH
PE3yNIbTAaThl HAOIIOICHHUI U OTIBITOB;

¢ IPOBOJIUTH OMBITHI 10 HAOTIOJCHUIO (PU3HYCCKUX SIBICHUH WM (HU3HICCKUX
CBOWMCTB Ten (M3ydeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
DHEPTUHU, 3aBHCHMOCTh IEpPHOJIa KOJICOAHWH NPYKUHHOTO MasTHHUKA OT
MaccChl Tpy3a M KECTKOCTH TMPYKUHBI U HE3aBUCHUMOCTb OT aMIUTATYBI
MajJbIX  KoJieOaHWH,  MNPSMOJIMHEHHOE  pacHpOCTPAaHCHHWE  CBETA,
pasiokeHne OeJoro CBeTa B CIICKTpP, U3YUYCHUE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie M CBOWCTB M300pakeHHs TpeaMeTa B coOuparomieid
JWH3e, HAOJIOJCHUE CIUIONIHBIX M JIMHEHYATHIX CIICKTPOB W3JTYUCHUS):
CaMOCTOSITEJILHO  COOMpaTh YCTAaHOBKY W3 HW30BITOYHOro Habopa
o0oOpyZOBaHMUs, OINHCHIBATH  XOJI OMbITAa W  €ro  Pe3yJbTaThl,
(bOpMyITHPOBATH BHIBOIBL;

¢ IPOBOJIUTH MPU HEOOXOJMMOCTH CEPHIO TMPSAMBIX HW3MEPCHHM, OIpeeIisisa
CpelHee 3HayeHHe Uu3MepAeMON BeJUYMHBbI ((POKYCHOE paccTosHuE
cobuparomieit JIMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a H3MEpEHUs
(u3MepuTeIbHOTO Mpudopa);

¢ [IPOBOJIUTh  HCCIEOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX WM3MEPEHUI (3aBUCUMOCTH NMYTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOPOCTH, IEpHojia
Kosie0aHWii MaTeMaTUYeCKOTO MasTHHUKA OT JJWHBI HUTH, 3aBUCHUMOCTHU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria MpeloOMJICHHsS OT yria
najeHus): IJIAaHUPOBAaTh HCCJIEJOBAHME, CaMOCTOATEIHLHO COOHMpAThH
YCTaHOBKY, (DHUKCHPOBATh pE3yibTaThl  MOJYYCHHOW 3aBHUCHUMOCTH
du3nUecknxX BENIWYMH B BHUJE TaOMUIl W TpaduKOB, JenaTh BHIBOJABI IO
pe3ynbTaTaM HCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEpPEHUs (DU3NYECKUX BEIMYMH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBIDKCHUH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHs, MEXaHWueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KoyieOaHWi MaTeMaTUYecKOro W TMPYKWHHOTO MAasTHUKOB,
onTHYECKas cuia coOuparoued JUH3bI, PAAHMOAKTUBHBIA  (POH):
TUTAHUPOBATh HM3MEPEHHS, COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIONTHSATh U3MEPEHUS, CIETys MPEII0KCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH TOJYICHHBIC PE3YIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI;



e COOJIIO/IaTh TPABWJIA TEXHUKU O€30MAaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

epa3nMuaTh OCHOBHBIE TMPH3HAKW M3YyYEHHBIX (DU3MUECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENIb aroMa, HYKJIOHHas
MO/IETh aTOMHOTO Spa;

e XapaKTEepH30BaTh MPHUHIMIIBI  JCHCTBUS  M3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUcCaHUs (B TOM YHCIE:
CIHUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOWMCTBaX (PU3MUYECKHX SIBICHHUA ¥ HEOOXomuMmble  (U3UYECKUE
3aKOHOMEPHOCTH;

¢ ICTIOJIb30BaTh CXEMbl M CXEMAaTHUYHBIC PUCYHKH H3yYEHHBIX TEXHHUYECKUX
YCTPOWCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
NPy pelIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/lad, ONTHYECKUE CXEMBI IS
NOCTpOEHUS N300paKeHNH B TUIOCKOM 3€pKajie U coOMparoleil JTHH3e;

o IPUBOIUTH PUMEPHI (HAXOAUTh HHPOPMAIIHIO O IPUMEPax) MPAKTHIECKOTO
UCIIOJIb30BaHUs (U3MUECKUX 3HAHUN B TOBCEAHEBHOM JKU3HU s
obecrieueHus: 0€30MaCHOCTH TpH  OOpalleHHMH ¢ TpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUS 3I0POBbS U COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

¢ OCYIIIECTBIISATh ~ MOUCK HHPOpMalUd  (PU3NYECKOTO  COAEpKaHUS B
WNuTepHere, caMOCTOSITENNBHO (OPMYIUPYS MOUCKOBBIN 3aMpOC, HaXOIUTh
MyTU OMpeneNieHus: TOCTOBEPHOCTH MOJy4YeHHOW MH(OpPMAIIMU HA OCHOBE
UMEIOIIUXCS 3HAHUN U JOTIOTHUTEIbHBIX HCTOYHHKOB;

* CTIOJIH30BaTh TMPH BBHIMOJHEHWN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (pu3MUecKoro coaep)KaHMs, CIIPAaBOYHBIE  MaTepHabl,
pecypcbl cetu MIHTepHET, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO371aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHbBIE COOOIIECHHS Ha OCHOBE
UHpOpMAIMK U3 HECKOJBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
AESTeNbHOCTH, TMPU O3TOM TIPaMOTHO  HCIONb30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar HU3y4aemoro paszena (pU3MKH U COMpPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAME C Y4YETOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne i/ Konrpoiasbnbie | IlpakTHyeckue
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszpen 1.@u3uka 1 e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa
bubmmoreka [{OK
11 o — 2
M3tk T Hayka o npHpone https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 4 3
VIBHHACCKIE BETHHAMHBL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 EcrecTtBenHo-Ha i METOJI TIO3HA 2 1
TECTBSHHOHAYHBII METOA HOSHARIA https://m.edso0.ru/7f416194
Hroro mo pazgeny 8
Pasznen 2.IlepBoHavasibHbIe CBEeeHUS 0 CTPOCHUM BelleCTBA
bu6mmoreka [JOK
2.1 Crpoe 2 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 4 5 bubmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 1 Bubmorexa OK
https://m.eds00.ru/7f416194
Uroro no pazgeny 7
Paznea 3./IBu:keHne u B3anMojaeiicTBue TeJl
3.1 MexaHnueckoe OBIKEHUE 10 2 bubmorexa [IOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

bu6mmoreka [{OK

2 41
3 HEPLULA, Macca, IUIOTHOCTS o https://m.edso0.ru/7f416194
bubmmoreka [{OK
3.3 Cuna. B 15
A BIBE G https://m.edso0.ru/7f416194
Wroro mo paznmeny 34
Paznen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 5 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH 6 https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 A 5
TMOC(EpHOE AaBlIeHNE https://m.edsoo.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 12 bubmuorexa [JOK
' MOTPY>KEHHOE B HUX TEIIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 28
Pa3znen 5.Pab6ora u MOIIHOCTH. JHEPrUs
5.1 PaGora u MoImHOCTH 6 bubmorera [JOK
https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 8 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 5 bubmmorexa [IOK
https://m.eds00.ru/7f416194
Hroro no paszneny 19
Pa3nes 6.IloBTOpHTEILHO-00001IIAI0IIM I MOLY1b
6.1 [ToBTOpUTENEHO-0000IIAOIINIA MOTYTH 6



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

23




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszgea 1.TensioBble siBjIeHUs
. bubnuorexa [JOK
11 C 7
TPOCHHE M CROTCTEA BEMECTRa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CTIIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2.9/iekTpryeckne 1 MarHUTHbIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKECHHbIC TEJla 5 1 bubnuoreka [IOK
' U MX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUUYECKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 C) 4
HCRIPOMATHITHA HHtyKiunt https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgean 1.Mexannyeckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHCAaHUs https://m.edsoo.ru/7f41a4a6
1.2 B3aumogeiictBre el 20 1 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2.Mexannuyeckue KoJeOaHUS U BOJTHBI
bu6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nomoreka L1
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJIHBI. 3BYK 8 1 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 3.2eKTpoMariuTHOE 10J1e U 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnunoreka [JOK
' DIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6

Pa3nen 4.CBeToBbIe IBJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK

4.1 2
SAKOHBI paclpOCTPAHCHHS CBCTa 6 https://m.eds0o.ru/7f41a4a6
bubmmorexa [{OK
4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen S.KBaHnToBbI€ ABJIEHUS
bu6moreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znen 6.I1oBTOPUTEIbHO-0000 1AM A MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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JIuct xoppexuuun



IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiiniaTth ABJICHUA IO OIMHMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIbITOB, ACMOHCTPHUPYIOIIHUX JAHHOC (1)I/ISI/IT-I€CKOC SIBJICHUC

1.3

pacrmo3HaBaTh  IPOSIBJIGHWE  M3YYEHHBIX  (U3MYECKUX  SIBJICHMH B
OKpY)KaIoIlleM MHUpEe, B TOM 4Hclle (U3NYECKHE SBJICHHUS B MPUPOJIE, MPH
9TOM TEpPEBOJAUTH MPAKTUYECKYI0 3a7adyy B y4eOHYIO, BBLAETATH
CYyLIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SIBICHUN

1.4

OTHCHIBATh M3YYCHHBIE CBOWCTBA TeNl M (DU3UYECKUE SIBICHUS, HCIONb3YA
(u3nueckre BEIUYUHBI, IPU ONMKUCAHUU MPABUIBHO TPAKTOBATh (U3UUYECKUIN
CMBICIT HCIIOJIb3YEMBIX BEJIIUYUH, UX 0003HAYEHHS U €IUHUIBI (PU3UUYECKUX
BEJIMYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLINE JAaHHYIO (U3NYECKYIO
BEIMYMHY C JIPYTMMH BEJIMYMHAMHU, CTPOUTh TpaduKkd H3YyYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUUNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (QU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3YSI U3yYEHHBIE 3aKOHBI, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aMMChIBAaTh €T0 MAaTEMaTUYECKOE BhIPaKECHHE

1.6

OOBACHATH (PU3NYECKUE ABJICHUS, MPOLIECCHl U CBOWMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCTE CHUTyallMil MPaKTHUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh
NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 — 2 JOru4ecKux
mraroB ¢ omnopoid Ha 1 — 2 W3y4eHHBIX CBOICTBA (DU3UYECKUX SIBICHUH,
(bu3MUeCKUX 3aKOHA U 3aKOHOMEPHOCTHU

1.7

pemate pacy€THble 3aauyd B 1 — 2 1eWCTBUs, HCIOJB3Ys 3aKOHBI U
(dopMmynbl, cBs3bIBaroIMEe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHaJU3a
yCIOBHS 3a7ayMl 3allMChIBaTh KpPaTKOE€ YCJIOBHE, MOACTaBIATH (U3UUYECKUE
BEIMYMHBI B (OPMYIBl M MPOBOJIUTH pPAcCUEThl, HAXOAUThH CIIPABOYHBIE
JIaHHble, HEOOXOJIUMBbIE JISl pEIIeHUs 3a/ay, OLIEHUBATh PEATUCTUYHOCTD
HOJy4eHHOU (prU3nUecKOl BEINUMHBI

1.8

pacro3HaBaTh NIpOOJEMbI, KOTOpbIE MOXKHO pPELIUTh MpPU TOMOIIH
(U3NYEeCKUX METOJIOB, B ONMCAHUM HCCIEAO0BAHUS BBLACIATH MPOBEPSIEMOe
MpearnooxkeHue (TUnoTesy), pa3iuyaTh U MHTEPIPETUPOBAThH MOJYyYSHHBIH
pe3yabTaT, HaXOAWTh OLIMOKM B XOJE OIBITA, JeJaTh BBIBOABI IO €ro




pe3yapTaTam

1.9

MIPOBOJIUTH OTIBITHI 10 HAOIIOACHUIO (PU3MUYCCKHUX SIBJICHUHN MM (PU3UUCCKUX
CBOMCTB Tesl: (hOPMYIHPOBATh MPOBEPSIEMbIC MPEANOJIOKECHUSA, COOUPATh
YCTAHOBKY M3 MPEIJIOKEHHOTO O00OpYIOBaHHUs, 3alMChIBATh XOJ OIbITa U
(hopMyITMpOBaTh BHIBOIBI

1.10

BBITIOJIHATh TIPSAMBIE W3MEPEHHUS C HUCIHOJb30BAHHEM AHAJOTOBBIX H
UPPOBBIX MPHUOOPOB, 3aMKUCHIBATH IOKA3aHUS IPUOOPOB € YUETOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOJUTH HMCCIEOBAHNE 3aBUCUMOCTH OJHOM (PU3MUYECKOW BEITMYMHBI OT
APYrol € MWCHOJB30BAHMEM MPSAMBIX HW3MEPEHMM, y4acTBOBAaTb B
IJIAaHUPOBAHUM Y4EOHOIO MCCIIEe0BaHUs, COOMpPATh YCTAHOBKY U BBINIOJIHATh
U3MepeHusi, cienysd NpPeUIOKEHHOMY IUIaHy, (UKCHPOBAaTh pPE3YJIbTaThl
MIOJIyYEHHON 3aBUCHMOCTH (U3NYECKUX BEJIMYMH B BHJIE IMPEATIOKEHHBIX
TabIUI ¥ rpauKOB, J1€1aTh BHIBOBI 110 PE3YIbTaTaM HUCCIIETOBAHUS

1.12

MPOBOJUTH KOCBEHHBIE M3MEpeHHUs] (U3NYECKUX BEJIMYUH, CIenys
MPEII0OKEHHON HWHCTPYKUMU: TPU BBINOJHEHUM HW3MEpeHuil cobupaTh
SKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHHE NCKOMOM BEJIMYHUHBI

1.13

coOiroAaTh MpaBWila TEXHUKH OE€30MacHOCTH IMpH padoTe ¢ 1abopaTopHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh TPUHIMIIEI ACUCTBUS NMPHOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh  MPUHIUIBI  JEHCTBHS  W3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOUCTB C MOMOINBIO MX OTHCAHUS, WCIOJB3Ys 3HAHUS O
CBOMCTBAaX (M3MYECKUX SBJICHUN W HEOOXOJMMBbIC (PH3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJIUTH NMPUMEPHI (HAXOIUTh UHPOPMALIUIO O TPUMEPAxX) MPAKTUICCKOTO
UCIIOJIb30BaHUSl  (PU3MYECKMX 3HAHWH B TIOBCEIHEBHOW JKU3HU VIS
obecrieueHust 6€30TTaCHOCTH TIPH OOpaIeHUU ¢ MpUOOpaMH U TEXHUYECKUMU
YCTPOHCTBAMH, COXPAHEHUS 3JI0POBbSI U COOJIOICHUSI HOPM KOJIOTHIECKOTO
TIOBEJICHUS B OKpYIKAIOIeH cpejie

1.16

OCYILIECTBIISITh OTOOp HCTOYHUKOB HH(popManuu B ceTu VHTepHeT B
COOTBETCTBUHU C 3aJaHHBIM IMOMCKOBBIM 3allPpOCOM, Ha OCHOBE HMMEIOIINXCS
3HaHUM M NOYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHHKOB  BBIIEIATH
uHopMaIuoo, KOTOpas SBISETCS IMPOTHBOPCUYMBONMIM MOXKET OBITh
HEJIOCTOBEPHOU

1.17

UCIOJIb30BaTh NPU BBIMOJHEHUHM YYEOHBIX 3aJaHM Hay4HOIOIMYJSPHYIO
JAUTEpATypy (PU3NYECKOTO COJEepkKaHUs, CIPABOYHBIE MaTEpHaibl, PeCypChl
cetu  IHTepHer, Bnagerp NpUEMaMH  KOHCIEKTUPOBAaHUSA  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIMK U3 OJTHOM 3HAKOBON CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBbIE M YCTHBIE COOOILEHHsS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMaNUu (PU3MYECKOTO COAEp>KaHUs, B TOM
yucie myOIuyHO JenaTh KpaTKUe COOOMIEHHs O pe3yabTaTax MPOEKTOB MITH
y4eOHBIX HCCIIEZIOBAaHUM, TPU 3TOM T'PAMOTHO MCIIOJIb30BaTh HM3YYEHHBIN




NOHATUHHBIA anmmapaT Kypca (U3HKH, CONpPOBOXKIATH BBICTYIUICHHE
Mpe3eHTaluen

1.19

IpU BBIIOJHEHUM YYEOHBIX IPOCKTOB M HCCIECIOBAaHMNA paclpeneisiTh
00s3aHHOCTH B TpYINIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33Ja4aMH,
CIEIUTHh 32 BBINOJHEHUWEM IUIAHA JEHCTBHM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ B  JEATEJIBHOCTb  [PYNINbl,  BBICTPaUBaTh
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBAsE MHEHUE OKPYKAOIIUX

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCITIOJIB30BaTh NOHATHUA

1.2

pasiinydaTth ABJICHHA 110 OIMCAHHUIO HX XapaKTCPHBIX CBOIICTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHWE W3YyYEHHBIX (U3HYECKUX SBICHUA B
OKPY’KaIOIlleM MHpPE, B TOM 4Yucie (pU3NUecKue SBJICHUS B IPUPOIE, IPU
9TOM TEPEeBOJAUTH NPAKTHUECKYIO 3aJady B Yy4eOHYI0, BBIACTATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) U3HUECCKUX SIBJICHUI

1.4

OTHCHIBaTh M3y4CHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHHUS,
ucnosb3ys (U3NYECKWe BEJIMYMHBI, [P ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCIOJIb3YEMbIX BEIMUNH, 0003HAYCHUS
U €IUHULIBI PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAOIINE
MAaHHYI0 (U3UYECKYI0 BEIMYMHY C APYTUMHU BEIUYHMHAMH, CTPOUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIMYMH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SIBJICHUS W IIPOLECCHI,
HCIIOJIB3yd HU3YUYCHHBIC 3aKOHbI, IIPpU 3TOM [JaBaTb CJIIOBECCHYIO

Q)OpMYJ'II/IpOBKy 3dKOHa 1 3allMCbIBAThb €T0 MAaTCMATHYCCKOC BbIPA’KCHUC

1.6

O0O0BACHATH (1)I/ISI/I‘IGCKI/IG IpoUeCChl U CBOMCTBA TCJI, B TOM 4YHCJIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapakTepa:
BBIABJIAITE HPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH oObBsicHeHHe U3 1 —
2 JOTHYECKUX IIIaroB ¢ INOMOIIIBIO 1 -2 HN3YUCHHBIX CBOMCTBA

(I)I/ISI/ILIGCKI/IX HBHCHHﬁ, (1)I/I3I/I‘leCKI/IX 3daKOHAa HJIM 3aKOHOMCPHOCTHU

1.7

peuiaTtb paC‘-IéTHLIe 3aga4u B 2 -3 IlCﬁCTBHH, HCIIOJIb3YA 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAIOIIHEC (I)I/ISI/I‘{CCKI/IC BCJIIMYMHBI: Ha OCHOBC aHaJIu3a




YCIIOBMS 3aJa4M 3aIlMChIBAaTh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK
JAHHBIX JUIS pEIleHUs 3a7ayd, BBIOMpPATh 3aKOHBI U (OPMYIIHI,
HeoOX0AuUMBIE JUIs €€ pelleHHs], MPOBOAUTh PACUEThl M CpPaBHHUBATH

IMOJIY4YCHHOC 3HAYCHUC (1)I/I3I/I‘{€CKOI>'I BCJINYHMHBI C U3BECTHBIMU JaHHBIMU

1.8

pacrno3HaBaTb HpPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh IpPU MOMOILU
(U3NYECKUX METOJOB, MCIIOJB3YS OTNHMCAHUE WCCIETOBAHUS, BBIICISATH
IIPOBEPSIEMOE NPEIIIOIOKEHNE, OLCHUBATH IPAaBUIBHOCTh MOPSAKA

MMPOBCACHUA UCCIICAOBAaHMs, 1€J1aTh BbIBO/IbI

1.9

MPOBOJIUTH ONBITHl 10 HAOMIOACHUIO (PU3WYECKUX SBICHUU WU
(buzmIecKux CBOICTB TEJL: dbopMynHpoBaTh MIPOBEPSEMbIEC
MPEANOJIOKEHUSI,  COOMpaTh  YCTAHOBKY U3  NPEIJIOKEHHOTO

000py/10BaHNs, OTIUCHIBATh XO/1 ONbITA U (POPMYJIHPOBATH BHIBO/IbI

1.10

BBIIIOJIHATh IPSAMBIE HW3MEPEHMSI C HCIOJb30BAHWEM aHAJIOTOBBIX
puOOPOB M JATYUKOB (PU3UUYECKUX BEJWYNH, CPABHUBATH PE3YNIbTATHI

M3MEPEHUH C YIETOM 3aJaHHOU a0COFOTHOM MOTPENTHOCTH

1.11

MMPOBOJIUTHh MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOW (DPM3UYECKON BETUUHHBI
OT JPYyrod ¢ HCHOJB30BAHUEM TNPSMBIX H3MEPEHUI: IUIAHUPOBAThH
Hccae0BaHue, COOMPATh YCTAHOBKY M BBHITIOJHITh U3MEPEHHS, CICITYsI
MPEVIOKEHHOMY  TUIaHy, (UKCHPOBATh PpPE3yJIbTaThl TMOJYy4EeHHOMN
3aBUCUMOCTH B BHJE TaOMUI] W TpapuKOB, Je1aTh BBIBOJBI TIO

pe3yiabTaTaM HUCCICI0BaHUA

1.12

IPOBOJAUTH KOCBEHHBIE U3MEPEHUST (PU3NYECKUX BEJIMYMH: [IAHUPOBATD
U3MEpEeHHs, coOUpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys

Hp@,[[J'IO)KGHHOfI HWHCTPYKIHH, U BEIYUCIIATh 3HAUYCHNUEC BEJIMYNHBL

1.13

CO6J'IIO,Z[aTL ImpaBujia TCXHUKHU 0€e301IacCHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTCPHU30BaTh IIPHUHIOUIIBI HeﬁCTBHH HN3YUYCHHBIX HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIKMCAaHUA, UCIIOJIb3Yys 3HAaHUA
0 CBOMCTBax (I)I/I3I/I‘ICCKI/IX SIBICHUH H HeO6XO,Z[I/IMLIe (1)H3I/II-ICCKI/IC

3aKOHOMCPHOCTH

1.15

paciio3dHaBaTb IMPOCTBIE TEXHUYCCKUC YCTpOﬁCTBa U H3MCPUTCIIbHBIC
HpI/I60pLI o cxXeMaM M CXCMATHUYHBIM DPUCYHKaM, COCTABJIATH CXCEMBbI
QJICKTPUYICCKUX Lerneil ¢ IoCIeIoBaTeNbHBIM | napauiC/IbHbIM

COCANHCHUCM DJICMCHTOB, pa3jindas YCIOBHBIC 0003HAYCHHUS DJIIEMEHTOB




SIEKTPUYECKUX LETIEN

1.16

MPUBOJUTh MPUMEPbl  (HAXOOuTh WHGOPMAIMIO O TpHUMEpax)
MPAKTUYECKOTO HUCIOJIb30BaHUS (PM3MUECKUX 3HAHUH B MOBCEIHEBHON
KU3HH I oOecriedeHusi 0€30MacHOCTH TP 00palleHuy ¢ IpudopamMu
U TEXHUYCCKHUMH YCTPOUCTBAMU, COXPAHCHHUS 37J0POBbSI M COOIIOICHUS

HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKpYXKaloUIel cpeze

1.17

OCYILIECTBIIATh NOUCK MHPOpPMAIKU (PU3UUYECKOIO COJEPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMEIOUIUXCS 3HAHUW W IIyTEM CpaBHEHUS
JIOTIOJTHUTEIbHBIX HMCTOYHHUKOB BBIJENATh HHGPOpPMALMIO, KOTOpas

SIBJISIETCS TPOTUBOPEUNBOM UM MOXKET ObITh HEJOCTOBEPHOI

1.18

WCIIOJIb30BAaTh  IpPH  BBIIIOJHEHUU Yy4EOHBIX 3aJaHUM  HaAy4yHO-
MONYJISIPHYIO  JIUTEPaTypy (QHU3NYECKOTO COJIEp’KaHus, CIpaBOYHbIE
Marepuainsl, pecypcel cetn HHTepHer; Buagerp  npuémMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus HWHGOPMAaLUU U3 OIHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

cO31aBaThb CcOOCTBEHHBIE ITMCHMEHHEIE U KpaTKU€ YCTHBIC COO6HICHI/I5[,
0000mass MHPOpPMANIUIO W3 HECKOJbKHX HMCTOYHUKOB (HU3HUIECKOTO
COJIEp)KaHHsA, B TOM 4YHCJIE IMYOJUYHO MPEACTaBIATh pPE3YyIbTAaThl
MIPOEKTHOM WIIM UCCIIEIOBATENbCKOM AeATeIbHOCTH, IPU 3TOM I'PaMOTHO
WCIIONb30BaTh M3YyYEHHBIH TOHATUWHBIN ammapar Kypca (QHU3HKH,

COIMPOBOXAATb BBICTYIIJICHHUC HpCSGHTaHHeﬁ

1.20

IIpHU BBIINIOJIHCHUHA y‘le6HI>IX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ (1)I/I3I/I‘IGCKI/IX
IIPOLECCOB PACHPCACIIATH 0053aHHOCTH B Tpynmne B COOTBETCTBHU C
IIOCTAaBJICHHBIMU 3aJadaMiu, CJICIHUTH 3a BBITIOJIHECHHEM IlJIaHa HeﬁCTBHﬁ
H KOPPCKTHUPOBATHL €ro, aCKBAaTHO OLUCHUBATL COOCTBEHHBIN BKJIaJd B
ACATCIbHOCTD T'pYIIIIHL, BBICTpaUBATb KOMMYHUKAaTUBHOC

BSaHMOﬂeﬁCTBHC, MMpOoABJIAA TOTOBHOCTDL pa3pCllaTb KOH(bJ'II/IKTLI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus




1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiiniaTth ABJICHHA II0 OINHMCAHHUIO KX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)H3I/II-IGCKO€ SABJICHUC

1.3

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MYECKHX SIBJICHUUA B
OKpPYKaIOILlEM MUpE, B TOM YUCIIe PU3NYECKUE SIBIICHUS B IPUPOJE, IPU
9TOM HEPEBOJUTH NPAKTHUYECKYIO 3aJadyy B Yy4eOHYI0, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONMCHIBaTh M3yYEHHBbIE CBOHCTBA Tel M (PU3MYECKHE SBIJICHUS,
uCcnoyb3ysl  (U3NYECKUEe BEJIMYMHBI, [PH ONUCAHUM TPABUIIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCHOIb3YEMbIX BEIMUUH, 0003HAYCHUS
U eIUHUIBI (U3NYECKUX BEJITUYMH, HAXOAUTh (OPMYIbI, CBSA3BIBAOIINE
JMaHHYI0 (QU3UYECKYI0 BEIMYMHY C JAPYTUMHU BEJIUYUHAMH, CTPOUTH

rpaduKu U3y4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUIHH

1.5

XapaKTepUu3oBaThb CBOMCTBA TECII, (1)I/I3I/I‘-IeCKI/Ie SABJICHUA W TPOUECCHI,
HCIIOJIB3YsAT H3YUYCHHBIC 3aKOHBI, IIpHM OJOTOM JaBaTb CJIOBCCHYIO

(hbopMyTUPOBKY 3aKOHA W 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

O0OBICHATh (PU3UYECKHE TMPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE W B
KOHTEKCTE  CHUTyalluli  MPAaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 —
3 JOrMYecKMX IIaroB ¢ TMOMOIMBI 2 — 3 U3YYCHHBIX CBOMCTBA

(bHSPI‘IeCKI/IX SIBJ'ICHI/II\/'I, (1)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THele 3afaud (omMparouiecss Ha cucremy u3z 2 — 3
ypaBHEHHUI), HCIOJIb3YS 3aKOHBI U (OpPMYJbl, CBA3BIBAIOIINE
(¢u3nueckue BeIMYMHBI: Ha OCHOBE aHalu3a YCJIOBHS —3aJa4yu
3aMMChIBaTh  KPAaTKO€ YCIIOBUE, BBIABIATH HEJOCTAIOIINE WU
U30BITOYHBIE JTAHHBIC, BBIOUPATH 3aKOHBI U (OPMYIBI, HEOOXOAUMBIE
JUIS pElIeHUs, MPOBOAWTH pacuéThl U OICHUBATH PEATUCTUYHOCTH

IMOJIYYCHHOI'O 3HAUCHUA (1)H3H‘l€CKOﬁ BCINYHHBI

1.8

pacnio3HaBaThb HpO6J'IeMLI, KOTOPBIC MOKHO pPCHINTL IIpU IMIOMOIINH
(I)I/BI/I‘IGCKI/IX MCETOHOB, HUCIIOJIB3YsS OIIMCAHHUEC HUCCIICNOBAHUS, BBIACIIATH
IMPOBEPACMOC TMPCAIIOJIOKCHUE, OLCHUBATL IIPABUIIBHOCTH IIOPSAAKa
IMPpOBCACHUA  UCCICHOBAHUS, ACJIaTb  BBIBOJHI, HUHTCPIIPECTUPOBATH

PE3yJIbTaThl Ha6J'IIO,Z[eHI/II71 " OIIBITOB

1.9

OpOBOAUTL OIIBITHI I1O HaGJ’IIO,[[CHI/IIO (I)I/ISI/I‘{CCKI/IX SIBJIGHUM WU




(HU3UYECKNX CBOMCTB TEN: CaMOCTOSITENIBHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpYAOBaHMS, OMUCHIBATH XOJ OMNBITA U €ro

pe3yabTaThl, HGOPMYITHPOBATH BBIBOIBI

1.10

OPOBOAUTH IPH HEOOXOAMMOCTH CEPUI0 NPSIMBIX HU3MEPEHUH,
ompeneNnss CpeaHee 3HAYeHHWE M3MepsSeMON BEIMYMHBI ((POKyCHOE
paccTosiHHe COOHMparomell JTUH3bI), OOOCHOBBIBATH BEIOOP CrHocoOa

U3MEpEeHHs (M3MEPUTEIHHOTO MPUOopa)

1.11

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEJIUYUH C
WCIIOJIb30BAHUEM TIPSAMBIX HM3MEPEHM: IUIAHWPOBaTh HCCIIEOBAHUE,
CaMOCTOSITEJIBHO CcOOMpaTh YCTaHOBKY, (HUKCHUPOBATh PpE3YJIbTaThl
MOJIyY€HHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJAE TaOIUIM

Fpa(i)I/IKOB, ACJIAaTh BBIBOJBI IO PE3YJIbTaTaM UCCICI0OBAaHUA

1.12

MIPOBOJUTH KOCBEHHBIE N3MEPEeHUs (U3NUYECKUX BEIMUYUH: IJIAHUPOBAThH
U3MepeHusi, cOOMpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY U BBINOJHATH
W3MEpEHUs, Clenys MPEeNI0KEHHON UHCTPYKIUH, BBIYUCIIATh 3HAYCHUE
BEJIMYMHBI W AHAJU3MPOBATh IIOJYYECHHBIE pE3yJabTaThl C YYETOM

3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

coOmomaTe TpaBuja TEXHUKH O€30MacHOCTH TMpU  paboTte ¢

1abopaTOpPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTth OCHOBHBIE NPHU3HAKK HU3YYEHHBIX (DU3NYECKHX MOJIENEeH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TENI0, TOUCUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENIb aroMa, HYKIOHHAas

MOJEJIb aTOMHOTI'O Aapa

1.15

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMUCAHUS, UCIIONIb3YS 3HAHUS
0 CcBOHMCTBax (U3MYECKUX SBICHUH U HEOOXOaUMbIEe (PUINYECKUE

3aKOHOMCPHOCTH

1.16

HCIIOJIB30BAaThb CXCMBbI u CXCMAaTU4YHBIC PUCYHKHU HU3YUCHHBIX
TCXHHUYCCKHUX YCTpOﬁCTB, HU3MCPUTCIIBHBIX HpI/I60pOB 151
TCXHOJIOTHYCCKUX IIPOLECCOB IpU PCHICHHUU y‘le6HO'HpaKTI/I‘{eCKI/IX
3ala4, OIITHYCCKHUE CXEMbI IJIA IMMOCTPOCHUS I/I306pa)KCHI/II71 B IIJIOCKOM

3epKajie ¥ coouparomeil TuH3e

1.17

NPUBOAUTH TMpHUMEPHl  (HaXOIuTh HMHPOpPMAIMIO O TMpUMeEpax)

MMPaKTUYCCKOT'O HCIIOJIB30BAHUA (I)I/ISI/I‘-ICCKI/IX 3HaHUM B MOBCEIHEBHOM




KU3HU I oOecredeHusi 0€30MacCHOCTH TP OOpalieHnu ¢ nmpudopaMu
U TEXHHYECKUMH YCTPOUCTBAMH, COXPAHCHHUS 3I0POBbS U COOJIOICHUS

HOPM 5KOJIOTMUECKOT0 IOBEICHUS B OKPYXKAIOUIEH cpene

1.18

OCYIIECTBJISATh MOUCK MHPOPMALMKU (PU3UUECKOTO COJCPKAHUS B CETH
WNuTeprer, caMoCTOSATENbHO  (HOPMYIUPYsS TIOMCKOBBIA  3armpoc,
HaxXOAUTh  IYTH  ONPEACIICHUS  JOCTOBEPHOCTHM  MOJYYEHHOU
UHPOPMAIMM HA OCHOBE HUMEIONIUXCS 3HAHUU W JOMOJHHUTEIHHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh  IpPH  BBIIIOJHEHUU Y4EOHBIX 3aJaHUM  HaAy4yHO-
MONYJISIPHYIO  JIUTEPaTypy (QU3NYECKOTO COJIEp’KaHus, CIpaBOYHbIE
Marepuainsl, pecypcel cetu  MHTepHeTr; Bmagets  npuémMamu
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHus HMHPOPMALUU U3 OIHOM

3HAKOBOM CHUCTEMBI B APYTYIO

1.20

cO31aBaThb cOOCTBEHHBIE MMMUCbMEHHEBIE U YCTHEIC COO6I].[GHI/I5[ Ha OCHOBE
nH(pOpMallUd U3 HECKOJIBKUX MCTOYHUKOB (PU3MUYECKOTO COJIEp’KaHus,
yOIMYHO MIPEACTABIIATh pe3yNIbTaThI IIPOEKTHOMN 158105
WCCIIEIOBATENIbCKON JIEATENBHOCTH, MPU 3TOM T'PaMOTHO HCIOJIb30BaTh
M3Y4YEHHBI TOHATHHHBIA ammapaT HW3ydaeMoro pasnaena (GU3NKd |
COTIPOBOXAaTh BBICTYIUICHHE TMpE3CHTAIMeld ¢ y4éToM 0COOEHHOCTEH

ayIUTOPUHU CBEPCTHUKOB

1.21

IIPpU BBIIIOJTHCHUHN yLIe6HBIX IIPOCKTOB H I/ICCJ'IC,I[OBaHI/Iﬁ (bPISI/IIIeCKI/IX
IIPOLECCOB PACHPCACIIATH 0053aHHOCTH B Tpynmne B COOTBECTCTBHUU C
IIOCTAaBJICHHBIMU 3aJadaMiu, CJICIHUTH 3a BBIIIOJIHCHUEM IIJIaHA ﬂeﬁCTBHﬁ
U KOPPEKTHUPOBAThH €ro, aJ€KBaTHO OLICHHBATH COOCTBEHHBIN BKJIaJd B
ACATCIbHOCTD T'pYIIIIBI, BbBICTPpAaUBATb KOMMYHUKAaTUBHOC

BSaHMOﬂeﬁCTBHC, MMpOoABJIAA TOTOBHOCTDL pa3pCllaTb KOH(bJ'II/IKTLI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon IIpoBepsiemble 3JIeMeHTBI COAEPKAHUS
pasjesia | djeMeHTa

1 ®U3UKA U EE POJIb B IIOBHAHWU OKPYXXAIOILIETO MHPA

11 ®usuka — Hayka o0 npupoie. SBineHus npuponbsl. Ousznueckue
SIBIICHUSA: MEXaHUYECKUE, TEIUIOBBIE, AJIEKTPUYECKHUE,
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE

1.2 ®uznyeckue BeNUYUHBL. M3MepeHne (QU3NYECKUX BEIMYUH.
dusnueckue pHOOPHI. ITorpemnocTts WU3MEPECHUM.
MexayHapoaHasi CUCTEMA €UHUIL

1.3 EcrecTBeHHOHayUHBIN METOJI [MO3HAHUA: HaOII0AEHHE,
IIOCTAaHOBKa HAYYHOTO  BOMNpPOCA, BBIIBMKEHHE THIIOTES,
9KCIIEPUMEHT [0 MPOBEPKE TUIOTE3, 00bICHEHNE HAOII01aeMOT0
SIBIICHHSI

1.4 Onucanne PU3NIECKHUX SBJICHUN C TTOMOIIBIO MOJIETIECH

1.5 [IpakTnueckue pabOTHI:

H3mepenue paccTosHMIL.

N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEN.

N3Mmepenne  TtemmepaTrypbl OpUd  MOMOIIM  KHAKOCTHOTO
TEpPMOMETpPA U AATYHKA TEMIIEPATypPhl

2 INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHMHN BEIIECTBA

2.1 CrtpoeHue BeliecTBa: aToMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbITHL,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA

2.2 JIlBwxenne wyactuiy BemiecTBa. CBSA3b CKOPOCTH JIBMDKCHHS
4JacTHIl ¢ Temneparypoil. bpoyHoBckoe neuxenue, nuddys3us

2.3 B3anmMoeiicTBre yacTull BEeNEeCTBA: MPUTHKEHNE U
OTTaAJIKUBAHUE

2.4 ArperaTHble COCTOSHUS BEIIECTBA: CTPOCHHUE T'a30B, KUAKOCTEH
U TBEPIABIX (KpUCTANIMYECKHX) Tel. B3auMocBsizb Mexay
CBOMCTBaMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX M HUX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHUEM

2.5 OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6 [IpakTuueckue pabOTHI:

Onenka nuameTpa aroMa METOJIOM psiIOB (C HCIOJIb30BAHUEM
dboTorpaduii).

OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B.

OneiThl MO OOHAPY)KEHHUIO JIEHCTBUS CHUJI  MOJEKYISIPHOTO
MPUTSHKEHUS

3 JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

3.1 Mexanuyeckoe ABUXKEHHE. PaBHOMEpHOE U HEpaBHOMEPHOE
JIBUKCHHE

3.2 Ckopoctb. CpeHssi CKOPOCTh TP HEPABHOMEPHOM JBUKECHHUU.
Pacuér nmytu 1 BpeMEeHU ABUKEHUS

3.3 SIBnenue mHepuuu. 3aKoH MHEpUMH. B3anmonelcTBue Ten Kak




IIpUYMHA U3MEHEHHs CKOPOCTH ABMXKEHUSA Tesl. Macca Kak mepa
WHEPTHOCTH TeJa

3.4

IlmorHocte BemiectBa. CB3h IUIOTHOCTH C  KOJUYECTBOM
MOJICKYJI B €IMHUIIE 00bEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTUKA B3aUMOICHCTBUS TEI

3.6

Cuna ympyroctu u 3akoH ['yka. M3mepeHue Cuibl ¢ MOMOIIBIO
JTMHAMOMeETpa

3.7

HBJICHI/IG TATITOTCHUA U CHUJIA TSKCCTH. CI/IJIa TSKCCTHU HaA I[pyrnx
mwradeTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKoJbKeHUs U TpeHUe Nokos. TpeHue B
IIPUPOJE U TEXHUKE

3.9

CnoxeHue  CuWj, HalpaBJIE€HHbIX IO OJHOW  MPSMOI.
PaBHOelicTBYIOIIAS CHIT

3.10

[IpakTnueckue pabOTHI:

Omnpenenenre CKOPOCTM PAaBHOMEPHOTO JABIKEHHUS (IIapuKa B
KUJKOCTH, MOJETHU AIEKTPUYECKOTO0 aBTOMOOWIIS U TaK Jajee).
Onpenenenne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WIH
apyka MO HAaKJIOHHOW IUIOCKOCTH. OlpenesneHune IIOTHOCTH
TBEpAOTO Tena. ONBITB, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTH
pacTspkeHus (IegopMani) MpYKUHBI OT MPUIOKEHHON CHIIBI.
OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CUJIBI  TPEHUS
CKOJIbKEHUSI OT Beca Tejla U XapaKTepa CONPHUKACAIOIIUXCS
MOBEPXHOCTEN

3.11

Odusnyeckue SBIEHUS B TMPUPOJIE: NPUMEPHl JBHKEHUS C
pa3IMYHBIMUA CKOPOCTSIMM B KHMBOM M HEXKHUBOW TMpHUPOJE,
JIeCTBUE CUITBI TPEHUSI B IPUPOJE U TEXHUKE

3.12

TexHuyeckne yCTpoiCcTBa: TMHAMOMETP, MOAIIMITHUKHI

JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 Hasnenue tBEpOTO Tena. CrocoObl YMEHBIIEHUS M YBEIIMUCHUS
JTABJICHUS

4.2 JlaBieHne ras3a. 3aBHCHMOCTh JIaBJICHHS Ta3a OT 00BbEMa,
TEeMIIEPATypPhl

4.3 [lepenaua naBneHus TBEPABIMHU TeJIaMH, KUAKOCTIMU U ra3aMu.
3akoH [lackans. [ITHeBMaTHUYeCKE MalIMHBI

4.4 3aBUCUMOCTH JTABJIICHUS JKUIIKOCTH oT TJTyOUHBI.
luppocratuyeckuit  mapagokc.  CooOmiaromuecss — COCY/IbI.
l'unpaBinueckrue MeXxaHU3Mbl

4.5 Atmocdepa 3emnu u atmochepHoe naBneHue. [lpuunHbI
CYLIECTBOBaHUS  BO3AYIIHOW  o6Gomouku  3emiu.  OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABJICHUSI OT BHICOTHI
HaJl YpOBHEM MOps

4.6 N3mepenune atmocgeproro aasneHus. [Ipubops! a1 usmepeHus
aTMOC(EepHOTO TaBICHUS

4.7 JleiicTBUE JKMIKOCTH M ra3a Ha MOTPY)KEHHOE B HUX TeJoO.
BriTankuBarorias (apxuMeoBa) cuina. 3aKoH Apxumesaa

4.8 [InaBanue ten. Bo3nyxomnnaBanue

4.9 [IpakTnyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOoJe OT 0OObEMa
NOTPY’KEHHOM B JKMJAKOCTb 4acTu Tena. OmnpepneneHue
BBITAJIKUBAIOLEH CUJIbI, JEUCTBYIOIIEN HA TEJO, NOTPYKEHHOE B




JKUJIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOLIECH CHUJIbI,
JEUCTBYIOLIEH Ha TEJNO B XKUJIKOCTH, OT Macchl Tena. ONBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIIKUBAIOUIEH  CHUJIBI,
JEMCTBYIOLIEN Ha TEJIO B XKUJAKOCTH, OT 00bEMa NMOTpyKEHHON B
JKUJIKOCTh YaCTM TeJa M OT IUIOTHOCTU  KUJKOCTH.
KoncrpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOJIKU U
OIpeNeIIeHNE €€ TPY30II0IbEMHOCTH

4.10

Owusnyueckue SBICHUS B TPUPOAC: BIHUAHHE aTMOC(EepHOTo
JTABJICHUSI Ha )KMBOW OpraHu3M, IJIJaBaHUE pbIO

4.11

TexHUYEeCKHE yCTPOUCTBA: COOOIIAIOIINECS COCYAbI, YCTPOUCTBO
BOJIOIIPOBO/A, THMJIPABIMYECKUN IIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, NOPIIHEBON HACOC, APEOMETP

) PABOTA, MOITHOCTbD, DHEPTI'UA

5.1

Mexanudeckasi pabora

5.2

Mexannueckass MOIITHOCTD

5.3

[IpocTbie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHas IIOCKOCTb.
[IpaBuito paBHOBECHS pblyara

5.4

[IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky

5.5

«3o0510TO€ TpaBUIO» MexaHukH. KoaphuuueHt mnosie3HOro
HeﬁCTBHﬂ MEXaHU3MOB. HpOCTLIe MEXaHNU3MBbI B 6BITy U TCXHHUKE

5.6

ITorenumanbHas SHEPTUM TeNa, MOTHITOrO HaJ 3eMIIEN

5.7

Kunernueckas sHeprus

5.8

[lonmHast ~MexaHuWyecKass OdHEpPrus. 3aKOH U3MEHEHHS |
COXpaHEHHUs MEXaHWYECKOW dHEPTHH

5.9

[IpakTrueckue paboOTHI:
Onpenenenve pabOTBl CHJIBI TPEHHUS MPU PABHOMEPHOM
JNBUKEHUM  Tela 1O  TOPU3OHTaJIbHOM  MOBEPXHOCTH.
UccnenoBanue ycimoBuil paBHoBecus: pbruara. Mamepenne KII1/]
HAaKJIOHHOM  IJIOCKOCTU. M3ydyeHue 3akoHa  COXpaHECHUS
MEXaHUYEeCKOM dHEpruu

5.10

duzndeckue ABICHUSI B IIpUPOJAC: pbldYarv B TCJIC YCIOBCKA

5.11

TexHuueckue ycTpoucTBa: pblyar, MOJABUKHBIA U HETOABUKHBIN
OJIOKU, HAKJIOHHAS! TUIOCKOCTb, TPOCThIE MEXaHU3MbI B OBITY

8 KUIACC
Kox
Kon saiemenTa IIpoBepsieMbIe 3JIEMEHTBI COACPKAHUS
pasnena
TEIIVIOBBIE ABJIEHWA
OCHOBHBIE TOJIOXKEHUS MOJIEKYJIAPHO-KHUHETHYECKOW TEOPHH
6.1 cTpoeHus BemiecTBa. Macca M pasmepbl MoJIeKyJl. OIIBITHI,
5 MOATBEPKIAIOLIUE OCHOBHBIE ITOJI0KEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mogenu TBEPAOTO, KHUJIKOTO M Ta3000pa3HOr0 COCTOSIHUN
BenlectBa. Kpucramumyeckue u amopdHsie Tena
6.3 OObsicHeHHEe CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TeNl Ha
OCHOBE T0JIOKEHHUI MOJIEKYJIIPHOKMHETUYECKON TEOpUU




6.4

CMauuBaHue U KalmUJUUTSIPHBIC ABJICHUA

6.5 TermoBoe paclIupEeHHE U CKATUE

6.6 Temmepatypa. CBsi3b TEMIEPATYPHl CO CKOPOCTHIO TEIIIOBOTO
JIBHKEHUS YaCTHIL

6.7 Buyrpennss sHeprus. CrnocoObl W3MEHEHHsSI BHYTpPEHHEH
SHEPTHH: TeIUIONepeaya U COBEPIICHHE PaOOThI

6.8 Buapl  Temmomepenayu:  TEMJIOMPOBOAHOCTb, KOHBEKIIHS,
U3IIy4CHHE

6.9 KomnaectBo TennoTel. Y aeabpHas TEMI0EMKOCTH BEIIECTBA

6.10 TermooOMeH U TEMJI0BOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO
Oaanca

6.11 [InaBneHre W OTBepACBaHWE KPUCTAUIMYECKUX BEIIECTB.
VYnenpHas TeII0Ta INIABJICHUS
[TapooGpazoBannie u koHaeHcanws. Mcmapenmwe. Kunenwue.

6.12 VaenpHas ~ TemjgoTra  MapooOpa3oBaHHA.  3aBUCHUMOCTH
TEMIIEPATYPbl KUTICHHS OT aTMOC(HEPHOTO JTABJICHHUSI

6.13 BrnaxnocTs Bo3ayxa

6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Tpunnumner padoTel TerwtoBkix auratenei KIIJ[ TemmoBoro

6.15 nBuratens. TemioBble JBUTATENM W 3alluTa OKPYXKaIOIIeH
cpeabl

6.16 3aKOH COXpaHEHWSI W TPEBPALICHHUS SHEPIUU B TEIIOBBIX
npoIeccax
[IpakTrueckue pabOTHI:
OnbITel MO0 OOHAPYXKEHHUIO JEHCTBHS CHJI MOJIEKYJISIPHOTO
MPUTKCHUS.
OnbITHI 110 BRIPAINIMBAHUIO KPUCTAIJIOB TOBAPEHHOW COJIM WJIU
caxapa.
OnpITel 1O HAOJIOJCHHWIO TEIUIOBOTO PACIIMPEHHUS Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEII.
Omnpenenenre AaBlieHUs BO3IyXa B OalsIoHE IIMTPHILIA.
OnbIThL, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJIEHHS BO3yXa
0T ero 00bEMa 1 HarpeBaHMS WA OXJIAXKICHHUS.

6.17 IIpoBepka rumoTe3bl JUHEHHOW  3aBUCUMOCTH  JIJIMHBI

CTOJIOMKA JKHAKOCTH B TEPMOMETPUYECKON TpyOKe OT
TeMIEpaTyphl.

Habmionenne wu3MeHeHHs BHYTpEHHEW »JHEpruu Teiaa B
pe3ynbpTaTe Teronepeaayd 1 paboThl BHEITHUX CHIL
UccnenoBanue sBieHUA TemIooOMeHa TMPH CMEIIMBaHUH
XOJIOTHOW U TOPSTYEN BOJBI.

OrnpeneneHre KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW MpH
TEII00OMEHE C HAarpeThIM METAJUTMYECKUM IIUIHHAPOM.
Ornpenenenue yaelbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue nporecca ucnapeHusl.

OrnpezenieHre OTHOCUTENIBHON BJIAYKHOCTH BO3/yXa.




OnpeeneHne yaenbHON TEIUIOTHI MIIaBJICHUS JIbJA.

®u3nYecKue SBICHUS B IIPUPOJIE: IOBEPXHOCTHOE HATSKEHUE

6.18 U KalWUISIPHBIE SIBJICHUS B MPUPOJAE, KPUCTAIBI B IIPUPO/IE,
u3nydenue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI;
00pa3oBaHuE pOCHl, TYMaHa, UHEs, CHEra.

TexHnueckue yCTpOMCTBA: KaluJuIsIpbl, IIPUMEPBHI
UCIIOJIb30BAHUSl  KPUCTAJUIOB, JKUJIKOCTHBIM  TEpPMOMETD,

6.19 JaTYUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOILJICHUS JIOMOB,
TUTPOMETPBI, IICUXPOMETP, MapoBas TypOWHa, JBUraTellb
BHYTPEHHETO CTOPAHUSI.

DJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHU A

71 Onexrpuszanus Tel. J[Ba poja 3JeKTpUUECKUX 3apsi/ioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTh CHJIBI B3aMMOJEHCTBUS 3apsHKEHHBIX Tel OT
BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEXK LY TEJIaMu)
Onekrpruyeckoe nosie. Hanpspk€HHOCTD 3IIEKTPUYECKOTO MOJIS.

7.3 [lpuHnun  cymepno3uuuu  SIEKTPUYECKUX — mojedl  (Ha
Ka4ueCTBEHHOM YPOBHE)

Hocurenn  snekTpuueckux — 3apsioB. DnemMeHTapHbIN

7.4 anektpuueckud 3apsana. Crtpoenwe artoma. I[IpoBogHUKM H
JDIIEKTPUKHU

7.5 3aKOH COXpaHEHUs AEKTPUUECKOTO 3apsiaa

7.6 DIEeKTpUYECKUN TOK. Ycnosus CYILLIECTBOBAHUS
JJIEKTPUYECKOTO TOKA. VICTOUHUKHN NOCTOSIHHOTO TOKA

7.7 JIeficTBUSA DJIEKTPUYECKOTO TOKa (TEMJIOBOE, XHMHMYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B JKUJKOCTSIX U Tazax

7.8 Onektpuyeckas  nenb. Cuia  Toka.  DIEKTpUUECKOE
HaIpsKEHUE

7.9 ConpoTuBieHUe NPOBOJHUKA. YJIEIBHOE CONPOTHUBICHUE
BEILIECTBA

7.10 3 0

akoH Oma Ju1s yJacTKa LIeTH

7.11 [TocnenoBarenbHOE u napajieJIbHOe COEIMHEHHE
IIPOBOJIHUKOB

7.12 PaGota 1 MOIIHOCTH 3MEKTPUYECKOro Toka. 3akoH [[koyms —
Jlenma

7.13 DNeKTpUYecKue Wend M MOTPEOUTENH  AIEKTPUUYECKOM
sHepruu B 66ITy. KopoTkoe 3aMbikaHue

7.14 [locTosHHBIE ~ MarHWTBL.  B3auMmonelcTBHE  NOCTOSTHHBIX
MarHuTOB

7.15 MaruautHoe nosie. MarHutHoe nosie 3eMiM M €ro 3Ha4eHHE
IUTST JKU3HU Ha 3eMiie

7.16 Onelr Opcrena. MarHuTHoe MOJE IIEKTPUYECKOTO TOKA.
[IpumeHeHNe 21EKTPOMarHiToB B TEXHUKE

7.17

I[CﬁCTBHe MAar"iuTHOroO II0OJigs Ha HOPOBOAHHK C TOKOM.




OneKTpoJBUraTesb  IMOCTOSHHOrO ToKa. Vcmonb3oBaHue
UIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaHCIOPTE

7.18

Onbitet Dapajnes. SIBiaeHUEe 3JIEKTPOMArHUTHOM WHIYKIIHMH.
[IpaBuito JIenna

7.19

OnekrporeHeparop. CrocoObl IMOJyYEHUST DIICKTPUUICCKOM
SHEPTUH. DJIEKTPOCTAHIIMKM HA BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPTUU

7.20

[IpakTnueckue pabOThI:

OMnBITH IO HAOTIOCHUIO JICKTPU3AIMHN TNl MHIAYKIIUCH U TIPH
COTIPUKOCHOBEHUH.

UccnenoBanne  OEWCTBUA — DJEKTPUYECKOTO  MMOJA  HA
MIPOBOIHHUKY M TUDIICKTPUKH.

COopka w® TIpoBepKa pabOTBhl  DJIEKTPUUYECKOW  IeTH
MOCTOSTHHOTO TOKA.

N3mepenue u peryamupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIIYIIETO dYepe3
pEe3UCTOp, OT COMPOTHUBIICHUS PE3UCTOPA U HAIMPSHKEHUS Ha
pesucrope.

ONBITEL, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh JJIEKTPUUECKOTO
CONPOTUBIICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, TUJIOMIATH
MOTIEPEYHOI0 CEUEHHUS U MaTepuaa.

[IpoBepka  mpaBWiia  CIOXKEHUS  HANpPsHKEHUN npu
MOCJIEZIOBATEILHOM COEIMHEHUH JIBYX pe3ucTtopoB. [IpoBepka
npaBWwia Uil CUJIBI TOKAa MpPU MapajlIeIbHOM COEIUHEHHUH
pesucropoB. OmnpeneneHue pabOTHl AIEKTPUUYECKOTO TOKA,
uaymero uepe3  pesucrop. OmnpeneneHue  MOIIHOCTH
JNEKTPUYECKOTO  TOKAa,  BBIACNSEMOM  HA  PE3UCTOpeE.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HIYLIETO 4Yepes
JaMIOYKy, OT HampsbkeHus Ha Hed. Omnpenenenune KII/]
HarpeBarens. lccnenoBaHne MarHUTHOTO B3aUMOJECHCTBUS
MOCTOSIHHBIX ~ MarHUTOB. M3yueHWe MarHuTHOrO  IOJIA
MOCTOSIHHBIX MarHUTOB MPU UX OOBEAMHEHUU U Pa3/CICHHH.
UccnenoBanue  nedCTBUS — DJEKTPUYECKOTO  TOKa  Ha
MarHUTHYIO CTpEJIKY. OnbIThI, JEMOHCTPUPYIOIIINE
3aBUCHUMOCTh CHJIBI B3aMMOJCHMCTBHS KATYIIKU C TOKOM H
MarHuTa OT CHJIBI TOKa M HallpaBlIeHHWs TOKa B KaTYIIKe.
N3ydyenune nedCTBUS MArHUTHOTO TMOJIsI HA TPOBOJHHUK C

TOKOM. KoHncTtpynposanue " U3y4eHue paboThI
anekrpoasurarens. Mamepenne KIIJI anexkrpoaBurarenpHou
YCTaHOBKH. OneiTel 1O UCCIECNOBAHUIO  SIBJICHUS

BHGKTpOMaFHHTHOﬁ HUHAYKIUU: HUCCIICAOBAHUC H3MEHEHUI
3HAYCHHUA W HAIIPABJICHUA WHAYKIIMOHHOTO TOKA

7.21

du3znyeckue SBICHUS B npupoac: 3JICKTPUUICCKHUEC ABJICHUSA B
aTMOC(I)Cpe, QJICKTPUYCCTBO JKHUBBIX OPraHU3MOB, MAIrHUTHOC
I1OJIC 3CMJ'II/I, L[peﬁ(b IOJIFOCOB, POJIb MArHUTHOTO MOJIA IJIA
JKHM3HH Ha 3CMJ'IC, TMOJIIPHOC CUAHUC

71.22

Texauueckue YCTpOﬁCTBaZ 9JICKTPOCKOII, aMIIEpMCTp,




BOJIBTMETP, pEeOCTaT, CYETYUMK DIIEKTPUUECKOW DBHEprud,

DIIEKTPOOCBETUTEIILHbBIE pudOpHI, HarpeBaTelbHbIe
AIEKTPOTPUOOPHI (mpumepsr), IEKTPUYECKUE
IPEIOXPAHUTENH, AJIEKTPOMArHur, AJIEKTPOIBUraTelb

IMOCTOAHHOI'O TOKA, FCHEPATOP MOCTOSHHOTO TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsieMble 3JIEMEHTHI COIEepKaHUS
pasnena
MEXAHUYECKHUE SABJIEHUA

8.1 Mexanudeckoe nBmwxkeHne. Martepuanbhas Touka. Cucrema
0oTCY€Ta

8.2 OTHOCUTENTHPHOCTh MEXaHUYECKOTO JIBFKCHHUSI

8.3 PaBHOMEpPHOE IPAMONIMHENHOE IBUKEHNE

8.4 HepaBHoMepHOe mnpsMonuHenHoe aBwxkeHue. CpenHsas u
MTHOBEHHAsI CKOPOCTh TeJia MPHU HEPABHOMEPHOM JIBHIKEHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE

8.6 CBoOoauoe magenue. OneITel [ annnes
PaBHOMepHOE JBWXKEHHME MO OKpyKHOCTU. llepumong wu

8.7 yacToTa oOOpameHus. JIuHeWHass W yryoBas CKOPOCTH.
L{eHTpOoCTpEMHUTENIBHOE YCKOPEHHE

8.8 [TepBbiii 3akoH HproTOHA

8 8.9 Bropoii 3akon HeroToHa

8.10 Tpetnii 3akoH HeroToHa

8.11 [IpuHUUII Cyneprio3uLy CUIT

8.12 Cuna ynpyrocrtu. 3akoH I'yka

813 Cuna TpeHus: cujla TPEHHUs CKOJIBKEHHUS, Cujla TPEHUs
MIOKOS1, APYTU€ BUJIbl TPEHUS

8.14 Cuiia TSXKECTU U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOPEHHE
CBOOOHOTO MaJACHUS

815 JBuwxenne nnaner Bokpyr Cousnua. IlepBas kocMuueckas
CcKopocTb. HeBecOMOCTh U Ieperpysku

8.16 PaBHOBecue MaTepuanbHONW TOYKH. AOCOTIOTHO TBEPAOE
TEJI0

817 PaBHOBecne TBEpHOro TENa € 3aKPEIUIEHHOM  OCBIO
BpanieHusi. MomeHT cuiibl. LleHTp Tsxectu

8.18 HNmnynec tena. M3menenne umiyibca. IMmynsc cuiibt

8.19

3aKkoH COXpaHCHUA UMITYJIbCA




8.20

PeakTuBHOE NBMKEHHNE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun TspKECTH, yIpyroct, TpeHus. CBs3b SHEPTHUH U
paboThI

8.23

[MorennmanpHass  SHEprus  Tejla,  MOJHATOTO  HAJ
MOBEPXHOCTHIO 3eMJIH

8.24

[ToreHnmanpHass SHEPTUs CKATON NPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KWUHETHYECKON SHEPIUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH

8.27

[IpakTnueckue pabOTHI:

Ornpenenenne CpeHE CKOPOCTH CKOJIBKEHHS Opycka HIH
NBIDKEHUS  [MApuKa  TI0  HAKIOHHOM  IUIOCKOCTH.
Onpenenenre ycKOpeHUS Tejla MpPU PaBHOYCKOPEHHOM
JIBHKEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccrnenoBanne 3aBUCHMOCTH TYTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TUMOTE3bl: €CIM TPU  PABHOYCKOPEHHOM
JBY)KEHUW 0€3 HAdaIbHOW CKOPOCTH TMYTH OTHOCATCS Kak
pSA HEYETHBIX YHUCEIN, TO COOTBETCTBYIOIIME TPOMEXYTKH
BPEMEHH OJJMHAKOBBHI.

HccnenoBanune 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBKEHHS OT
CHJIBI HOPMAJILHOTO JTABJICHHUS. Omnpenenenue
kodhdummenta  TpeHHS  CKoJbXeHHs.  OmnpenerneHue
KECTKOCTH TpYKUHBbI. OmnpeneneHre pabOThl CUIIbI TPEHUS
IpU PAaBHOMEPHOM [IBIKEHUHU Tejla IO TOPU3OHTAIBHOM
noBepxHocTu. OmnpeneneHue paboOThl CHIIbI YIIPYTOCTH IPU
noaséMe Tpy3a C UCIHOJb30BAHHWEM HEMOJBWKHOIO H
MOJIBIYKHOTO OJIOKOB

8.28

duznyeckue SIBJICHHUSI B npupoac: IMPUIMBBI W OTJIMBEIL,
JABHKCHUEC IIIIAHET ComHeuHon CUCTEMBI, PCAKTHBHOC
JBVXXCHUC )KHUBBIX OPraHM3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIInaoMeTp, JaTYUKH
I10JIOKCHHS, PACCTOAHHNA U YCKOPCHU S, PAKCTHL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

91 KonebarenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTUKU
KOJIEOAHUH: EPHOJ, YacTOTa, AMIUIUTY 1A

9.2 MareMaTtuyeckuii U IpYKUHHBIN MasTHUKU. [IpeBpaienue
SHEPIUU NPU KOJICOATEIIbHOM IBH)KEHUH

9.3 3aryxaromue KojiebGaHusd. BbIHyXJIeHHble  KoJIeOaHUS.
Pe3onanc
Mexannueckue BOJIHBL. (CBOHCTBa MEXaHMYECKMX BOJIH.

9.4 IIpogoneHble ¥ momnepedHsle BOMHBL. JUIMHA BOJHBI U

CKOpOCTb €€ pacmpocTpaHeHUs. MexaHHM4ecKHue BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKHUE BOJIHBI




9.5

3ByK. 'poMKOCTB U BbIcOTa 3BYyKa. OTpakeHUE 3BYyKa

9.6 Wndpa3Byk u ynpTpa3zByk
[IpakTuyeckue pabOTHI:
OnpeneneHnne  4acToThl M I[epuoja  KoyieOaHUi
MaTeMaTHYEeCKOTO MasTHHUKA.
OmnpeneneHne 4acTOThl U TIEPHOJa KOJIEOaHUH TPYKHHHOTO
MasiITHUKA

9.7 HccnenoBanme  3aBHCHMOCTH  TepHoAa  KoJIeOaHUU
NOJBEIIEHHOTO K HUTH Tpy3a OT JUIMHBl  HHTH.
HccnenoBanne  3aBHCHMOCTH  TIepHoAa  KoJieOaHWi
NPYKHHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH TEepHOIa KOoJeOaHu rpy3a, IMOABEIICHHOTO
K HUTH, OT Macchl rpy3a " *KECTKOCTH MPYKUHBI. VI3MepeHne
YCKOPEHHSI CBOOOTHOTO TaJCHUS
dwusnueckue SBICHUS B TMPHPOJE: BOCHPHUATHE 3BYKOB

9.8 KUBOTHBIMH,  3E€MJICTPSICEHUE, CEUCMUYECKHE  BOJIHBI,
I[yHAMH, X0

9.9 TexHuueckue  yCTpOWCTBA:  3XOJIOT,  HCIOJIb30BaHUE

yIIBTPa3BYKa B ObITY U TEXHHUKE

OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMAarHuTHOE  IoJie.  DJIEKTPOMArHUTHBIE  BOJIHBI.
CBoOJiCTBA AJIEKTPOMArHUTHBIX BOJIH

10.2 [[Ixana >MeKTPOMAarHUTHBIX BOJIH

10.3 DnekTpoMarHutHass npupoga cera. CKOpocTh  CBeTa.
BoJiHOBBIE CBOICTBA CBETA

10 [TpakTrueckue pabOTHI:

10.4 N3y4yeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOUIBIO
MOOMIBHOTO TeledoHa
duznyeckue ABICHUS B MpHUpoje: OMOJIOTHUYECKOE JeHCTBUE

10.5 BUJIUMOTO,  yABTPa(HUOJIETOBOrO U PEHTI€HOBCKOIO
M3JTYyYEHU

10.6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JlyueBast mozens cBera. IcTouHMKHN cBETa

11.2 [IpssMonuHENHOE pacTIipOCTpAaHEHHUE CBETA

11.3 Otpaxenue cBera. [lnmockoe 3epkano. 3aKOH OTpa)KeHUs

11 cBeTa
11.4 [Ipenomnenne cBera. 3akoH mnpesnomiieHus cBera. [lonHoe
BHYTPEHHEE OTpaK€HUE CBETa
11.5 JInnza. Xon nyden B IMH3E
11.6 OnTuueckass cucremMa (Qoroamnmapara, MHKPOCKONa U

TCICCKOIIa




11.7 I'maz kak onruueckas cucrema. biauzopykoctb U
JAITbHO30PKOCTh
11.8 Paznoxenne Oenoro cera B crektp. OnbiTel HbloToHA.
CnoxeHue cnekTpaibHbIX 1IBETOB. Jlucnepcus ceera
[IpakTnueckue pabOThI:
UccnenoBanue 3aBUCHUMOCTH yIJla OTPaKEHHUS CBETOBOTO
Jy4a OT yrJia MajeHusl.
N3ydeHne xapaKTepUCTHK W300paKCHHS TMpeaMeTa B
MIJIOCKOM 3€pKaje.
UccnenoBanue 3aBUCUMOCTH YIJla MPEJIOMJICHHS] CBETOBOTO
11.9 Jy4da OT yrJia MaJieHus Ha TPaHMIIE «BO3AYX — CTEKIIO».
[Tony4yenue n300pakeHM C MOMOIIBIO COOMPAIOIICH JTNH3HI.
Ornpenenenue (HOKYCHOTO PAaCCTOSIHUS U ONTHYECKOW CHIIBI
COOMPAIOIIIEH JINH3HI.
OMBITHI 110 Pa3JI0KEHUIO OETIOTO CBETa B CIIEKT.
OmnpITEI 1O BOCHPHUSATHIO IIBETA TPEAMETOB TMPU UX
HaOIIOZICHUH Yepe3 IIBETOBBIC (DHIIHTPHI
Odusndeckue sBICHUS B Tpupoze: 3atmeHus CoJyiHIIA U
11.10 JlyHBI, 11B€TA TN, OMTUYECKHE SBICHUS B atMocdepe (IBeT
Heba, pedpakiys, paayra, MUpPax)
11.11 TexHuyeckue ycTpoWcTBa: OYKH, IEPUCKOIN, ¢oToamnmapar,
OTNITUYECKUE CBETOBOJIBI
KBAHTOBBIE ABJIEHUA
12.1 OmnbiTel Peszepdopna u mmaneTapHas Moenb atoma. Moieinb
aroma bopa
12.2 HcnyckaHne U TMOTJIOIIEHHE CBeTa aroMoM. KBaHTEHIL
JIuHeityaTeie CEKTPbI
12.3 PagnoaxkTuBHOCTE. Anb(a, 6eTa- u raMMa-u3aydeHus
12.4 Crpoenue atomHoro sjapa. HykioHHass Mojaenp aTOMHOTO
snapa. M3oTonbl
125 PannoaktuBupie  npeBpamenus.  llepuon  momypacnana
ATOMHBIX SJEP
12 12.6 SnepHble peakuuu. 3aKOHbl COXpaHEHUs 3apsioBOr0 U
MacCOBOT'O YUCEI
12.7 DHeprus CBs3U aTOMHBIX si7ep. CBsi3b MacChl U SHEPTUU
12.8 Peakuun cunteza u nenenus sanep. VICTOYHMKM 3HEpPruu
CoiHna u 3B€37
12.9 Snepnas sHepreruka. /elicTBUE paJOAKTUBHBIX U3JIyYEHUN
Ha YKUBbIE OPraHNU3MBbI
[IpakTueckue pabOTHI:
HabGmionenne  cmimomHbIX W JMHEHUYaThIX  CHEKTPOB
12.10 H3JIIYUCHUA.

HccnenoBanue TpPEeKOB: H3MEPEHHE HHEPTUM YACTHUIIBI 10
TOPMO3HOMY TyTH (110 poTOrpadusim).
W3mepeHune pagroakTUBHOTO GoHa




®usnyeckue  SABICHUSA B IPUPOAE:  E€CTECTBCHHBIN
panMoaKTUBHBIN ()OH, KOCMHYECKHE Jy4YH, PaIHOAKTHBHOE

12.11
U3JIy4CHHE IIPUPOIHBIX MHHEPAJIOB, JICHCTBHE
PaaOaKTUBHBIX U3Jy4E€HUN HA OPraHN3M 4eJIOBEKa

12.12 TexHnu4ecKue yCTpOMCTBA: CHEKTPOCKOI, HWHIAWBHUIYaJIbHBIA

JIO3UMETp, Kamepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[Nonnmanue ponu ¢GU3MKU B HAYYHOH KapTHHE MHUpPa; C(HOPMUPOBAHHOCTH
0a30BBIX MMPEACTABICHUI O 3aKOHOMEPHOI CBSI3U U MO3HABAEMOCTH SIBJICHUI
MIPUPOJBI, O POJIM AKCHEPUMEHTa B (U3UKE, O CHCTEMOOOpa3yrollel pou
(U3MKM B pa3BUTUM ECTECTBEHHBIX HAyK, TEXHMKH M TEXHOJIOTHH, 00
9BONIONMM  (U3MYECKUX 3HAHMW M HUX  POJAM B IEJIOCTHOM
€CTECTBEHHOHAayYHOW KapTHHE MHpa, O BKJIAJE POCCUHCKHUX U 3apyOexHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUS O BHUJAAX MaTepuu (BELIECTBO U MOJIE), O ABMXKEHHU KakK crocode
CYLIECTBOBaHHUS MaTepuu, 00 aTOMHO-MOJIEKYJISPHONW TEOpUU CTPOCHUS
BEIECTBA, O (PM3MUYECKOM CYIIHOCTU SIBJICHUNW NPUPOIbI (MEXaHHUUECKHUX,
TEIUIOBBIX, 3JIEKTPOMATHUTHBIX U KBAHTOBBIX); YMEHHE PA3JINYaTh SBJICHUS
[0 OINHCAaHMIO MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SBJIECHUE, YMEHHE DPAcCllO3HaBaTh
NPOSIBJICHUE W3YYEHHBIX (PU3MUECKUX SBIECHUH B OKPYXaIOLIEM MHUPE,
BBIJIEIISISI UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBaMH ITOHATHHHOTO arrmapara M CHMBOJIMYECKOI'O A3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHUC HUX TIIsI PCIICHUA y‘IG6HBIX 3aaa4; YMCHHC
XapaKTCPHU30BaATb CBOIiCTBa TECII, (bI/ISI/I‘IeCKI/Ie ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIINPUYICCKHUE 3aKOHBI

VYMenune oOmmchIBaTh HN3Y4YCHHEIC CBOMCTBA Tel H (bn31/1qec1<ne SABJICHMUA,
HCIIOJIb3YsL (1)1/131/1%01(1/16 BCINYHHBI

Brnanenue ocHoBaMHM METOJIOB Hay4HOTO MO3HAHMSA C YU4ETOM COONIIOJCHUS
npaBui 0€30MacHOro Tpyaa: HabMoJeHne U3NUYECKUX SIBICHUN:

YMEHHE CaMOCTOSATENIBHO COOMpPAaTh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY W3
JTAHHOTO Habopa 00OpYAOBaHUS 10 MHCTPYKLMHU, ONMCHIBATh XOJ OIBITA U
3aIUCBIBATH €T0 PE3YNIbTaThl, (POPMYINPOBATH BHIBOJIBI;

NpPOBE/IEHUE TMPSAMBIX M KOCBEHHBIX H3MEpPEHHUH (U3NYECKUX BEIUYHH:
yMeHue IJIAHUPOBATh U3MEpEHMUS, CaMOCTOSITEJIHO cobupaTthb
9KCIEPUMEHTAIbHYIO YCTAaHOBKY I10 HMHCTPYKIMH, BBIUYHCIATh 3HAUCHHE
BEJIMYMHBI U aHAJIM3UPOBATh IMOJIyYECHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX HCCIIeI0BaHUIA;
CaMOCTOSITEJIbHO COOMpPATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY M IPOBOJMTH
HCCIIEIOBAaHUE IO MHCTPYKLUMH, NPEACTABIATH IOJYYEHHBIE 3aBUCHUMOCTH




(¢u3NYeCcKUX BETUYMH B BUAE TaOIHIl U TPApHUKOB, YIUTHIBATH MMOTPEITHOCTH,
JIEJIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEIOBAHMS

[lonnmanue XapakTepHBIX CBOWCTB (M3MYECKUX MOJeNei (MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPAOE TEIO, MOJAEIM CTPOEHHs Ta30B, JKUIKOCTEH U
TBEPABIX TeJl, IUIAHETapHas MOJeJlb aTOMa, HYKJIOHHAas MOJI€lb aTOMHOIO
s7ipa) 1 yMEHUE IPUMEHATD UX JUIs 00bSICHEHUS (PU3MUECKUX MPOLIECCOB

YMmenue oObsACHATh (PU3HUECKUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CUTYyal[Mi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U CTPOUTH OOBSCHEHHUE C OMOPO
Ha W3ydyeHHbIE CBOWCTBA (UBMYECKUX SBICHUM, (U3NYECKHUE 3aKOHHBI,
3aKOHOMEPHOCTU U MOJEIIN

YMmenue pemath pacy€THble 3a7a4yu (Ha 0aze 2 — 3 ypaBHEHMIi), UCHOJIb3Ys
3aKOHBI M (OPMYJIbI, CBS3bIBaIOIINE (DU3MUECKHUE BEIMYMHBI, B YaCTHOCTH,
3alMMChIBaTh KpPaTKOE YCJIOBHE 3aJlauM, BBISBIATH HENOCTAIOIIME JaHHbIE,
BBIOMpaTh 3aKOHBI H  (QOpMYNbI, HEOOXOAUMBIE I €€ peIIeHus,
WCIIOJIb30BAaTh CIIPaBOYHBIE JaHHbBIE, MPOBOIUTH PAcCUYETbl M OLEHUBATh
PEATUCTUYHOCTh TOJTYYEHHOTO 3HA4YeHMsI (PU3MUECKOI BENWYHMHBI; YMEHHE
OTPENENATh pa3MEpPHOCTh (U3NYECKON BEJIWYMHBI, MOJYYEHHOW MpH
pELIeHUH 3a/1a4un

YMeHue XapakTepu3oBaTh MPUHIMUIBI ICUCTBUSI TEXHUYECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX TEXHOJIOTHUECKUX
MPOLIECCOB MO WX OMMCAHUIO, UCTIONb3ys 3HAHUS O CBOMCTBAxX (PM3MUECKUX
SIBJICHUH ¥ HEOO0X0IUMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue HCIOJIb30BaTh 3HAHUSA O (PU3UYECKHX SIBJICHHUSX B IOBCEIHEBHOM
KU3HU U1 oOecriedeHus: Oe30MacHOCTH TPH OOpalieHud C ObITOBBIMHU
npuOOpaMH M TEXHUYECKHMMH YCTPOMCTBAMHM, COXPAHCHHS 3J0POBbS H
COOJIIOZICHUST HOPM 3KOJIOTMYECKOTrO IOBEJICHHUS B OKpYXKAaIOIIEH cpeje;
NOHMMAaHHE HEOOXOJUMOCTH TPUMEHCHHS JIOCTIDKCHUH (U3MKH U
TEXHOJIOTHH JUISl pallMOHAILHOTO MPUPOIOIIOIE30BaHUS

11

OnbIT moucka, MpeoOpazoBaHMs M NpeACTaBIeHUs  HUHGOpMAIMU
¢u3nyeckoro - coAepkaHus € UCHOJb30BaHUEM  MHGOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH; YyMEHHE OLICHUBaTh JOCTOBEPHOCTb
NOJy4eHHOM  MH(poOpMalMM Ha  OCHOBE UMEIOIIMXCA  3HAHUH U
JIOTIOJIHUTEbHBIX HCTOYHHUKOB; YMEHHME HCIOJB30BaTh IPHU BBINOJIHEHUH
y4eOHBIX 3aJaHMi  HAyYHO-IIOMYJSIPHYIO  JHUTEpaTtypy  (pHU3HMUEcKOro
COJZIep’KaHus, CIIpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT; BiaaeHue
0a30BbIMM HaBBIKAMM MpeoOpa3oBaHus MHPOPMAIMM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYT'yI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE
COOOLIeHNs Ha OCHOBE MH(OPMAIMH U3 HECKOJIBKUX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kox  IIpoBepsiemblii 3JIeMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
' JIBUKEHUS
PaBHoMepHOe u HepaBHOMepHOe JBukeHHe. CpenHss ckopocTb. Dopmyna ans
1.2 | BeiumcieHus cpeaneit ckopoctu: V = S/t
PaBHOMepHOE npsMOJIMHENHOE ABM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI T€la OT BPEMEHU
B CJIy4ae PaBHOMEPHOTO NPSIMOJIMHEWHOTO IBHKEHUS:
13| x(f)=x,+vt
I'paduku 3aBUCHUMOCTH OT BPEMEHHU JUIsl MPOEKLIUU CKOPOCTH, MPOEKINH MepEMEIICHHUS,
ITYTH, KOOPJAMHATHI IIPX PAaBHOMEPHOM IMPSMOJIMHENHOM JIBUKEHUHN
3aBUCUMOCTh KOOpPAMHATBI Tela OT BPEMEHH B CIIy4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO JIBH>KCHUS:
EQ
Sl =v, *i+a* =
<
@opmynsl I MPOCKIUN NEPEMEIEHNs], IPOEKIUU CKOPOCTH M NMPOCKIUHU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBHYKECHUM:
p— r_
1.4 Sy (U_Uﬂ.\' ‘t+a, 'E‘
U.'r('f) =Upy T4, 1,
a.(f)=canst,
Uy — Uy = EGISI
I'paduky 3aBUCUMOCTH OT BPEMEHH IJIi NPOEKLHUHM YCKOPEHHMs, MPOEKIUN CKOPOCTH,
IIPOEKIIMHM TIEPEMEIIEHUs, KOOpAUHATHl IIPU PaBHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKCHUU
CBoGonHoe mnazneHue. PopMmyibl, ONMCHIBAIOLIME CBOOOJHOE MaJeHUE Tejla II0
15 BEPTUKAIM (JABMKEHHME TeJda BHU3 WJIM BBEPX OTHOCHUTEIIBHO IOBEPXHOCTH 3E€MIIN).
' I'paduky 3aBUCUMOCTH OT BPEMEHU ISl MPOEKIUH YCKOPEHUs, MPOEKIIUU CKOPOCTU U
KOOpAMHATHI IIPU CBOOOJHOM MAJCHUHU TeJla 10 BepTHKAIU
CKOpOCTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKPY>KHOCTH. HarpaBieHne CKopocTH.
®dopmyna Il BBIYUCICHUS CKOPOCTH Yepe3 pajinyc OKPYKHOCTH U IEPHO1 OOpaLeHHS:
1.6 _ 2ImR
T

HCHTpOCTpCMI/ITCJ'ILHOC YCKOpPCHHUC. HaHpaBHCHI/IC HOCHTPOCTPEMUTCIILHOT'O YCKOPCHMUA.




CDOpMy.]Ia JJIL BBIYUCIICHUSA YCKOPCHUA:

2
b
=R
®dopmyina, CBSI3bIBaIOIIAs IEPUO] U YACTOTY OOpallleHUs:
v = 1
T

Macca. IInotHocTh Bemecta. @opmysa i1l BBIYUCIECHHS IIJIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BekTopHas puznyeckas BenrmunHa. CI0XKEHNE CHIT
1.9 | SBnenue mnepumu. [lepBriit 3akoH HeloToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHMS T€JIa U BEKTOPa CUJIbI, IEHCTBYIOIIEH HA TEJIO
B3aumopericteue Ten. Tpetnit 3akoH HeroToHa:
1.11 F p I _Fl—>2
Tpenue nokos U TpeHue cKoJibxkeHus. Popmyna JJisi BBIYMCICHHUS MOAYJISL CUJIbl TPEHUS
CKOJIbYKEHUS:
F_=n-N
1.12 p =t
Hedopmanus tena. Yopyrue u Heynpyrue aedopmainuu. 3aKoH yrnpyroit aedopmanmu
(3akoH ['yka):
113| F=k-Al
BcemupHoe TAroreHue. 3akoH BCEMUPHOTO TATOTEHHUS:
My - M4
114 F=G 1—:L
' R

Cuna TsHKeCTH. YCKOpeHI/IC CB06OIIH01"0 naaCHHA.
CDOpMYJ'Ia JJI4 BBIYUCIICHUSA CUJIIBI TSXCCTH BOJIM3U MMOBEPXHOCTHU 3emiu: F = mg.




JiBuxenue mianet Bokpyr CosHua. [lepBas kocmuueckas ckopocts. HeBecomocTts u
Heperpy3Ku

1.15

Nmmynbe Tena — BeKTopHast Gu3nyecKasi BeTHIHHA.
p=mo

Nmnynec cucremsl Ten. 3MeHnenue umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHUA UMITYJIbCA IJIA 3aMKHYTOI7I CUCTEMBI TCJI:
D=0+, U, =const

PeakTtuBHOE NBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyra st BEIYUCICHHS pa0OThI CHJIBI:

A=Fsoosc

Mexannyeckass MOI{HOCTb:

1.18

Kunerndeckas u moTeHImanpHas sHeprus. Gopmyria Ijisi BEIYUCICHHUS KUHETUUECKOU
SHEpPTruu:
)
o
E,=——
2
TeopeMa o kuHeTHYeCKOM 3Heprun. opMyIia 1J1s1 BEIYUCICHUS TOTEHIIMAIBHO N
SHEpPruM Tesa, MOJHITOro
Hag 3eMiéit:

E,= mgh

1.19

MexaHnuueckas OHCPIuA:
E=E;+E,
3aKoH COXpaHCHUA MEXaHH4YeCKOM OHCPI'UH. CDopMyna JJI1 3aKOHAa COXpaHCHHA

MEXaHMYECKOM SHEPIrruu B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHUYECKOU OHCPIruu Ipru HAJIMYHUH CHJIbI TPCHHUA.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuibsl: M - Fl.
YcnoBue paBHOBeCHS phlyara:

M{ _*Mz +...=0

[ToaBwxHbIN 1 HenoABWKHBINA 01oku. KIT/| mpocThIX MeXaHHU3MOB,




n= Anonesaas
A‘S&IIJ&‘E[EE:EE "

JlaBiienue TBEPIOTO TEIA.
@opmyiia Ui BBIYMCIICHUS JABJICHHS TBEPIOTO Tena:

_F
Pe3
191 JaBnenue raza. ArmocdepHoe JaBiacHuUE.
' IManpocraTudeckoe NaBICHUE BHYTPH JKHUIKOCTH.
dopmyra sl BEBIYUCIICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=pgh+DPp,
1.22 | 3axkon [Tackans. ['mapaBIudecKkuii mpecc
3akoH Apxumena. Popmyna Uisl ONPENETCHNUS BBITAIKABAIOIIECH CHIIbI, IEUCTBYIOIIEH
Ha TeJIo, MOTPYXEHHOE B KHUIAKOCTD WJIH Ta3:
1.23
Ycnosue nmaBanus tena. [InaBanue cynoB v BO3ayXOIUIaBaHHE
Mexanudeckue KojeOaHus. AMIUTMTYIa, MEepuoa M dactora Kojebanuii. dopmyina,
CBSI3BIBAIOIAS YACTOTY M MEPUOJI KOJIeOaHMi:
1.24
v = 1
T
195 MaremaTuueckuii W OPYXKUHHBIM  MadaTHuUKH. [IpeBpaimienwe sHepruv  Opu
' KoJie0aTeIbHOM JABMKEHUN
1.26 | 3aryxaromnue kojebanus. BeiHyxaeHHbIC KosieOaHus. PesoHaHc
Mexannyeckue BoJiHbL. [IpogonpHble U monepeyHbie BOIHbI. [lJIMHA BOJIHBI U CKOPOCTH
pacnpocTpaHeHuUs BOJIHBI:
1.27 .
h=v-T
1.8 3ByK. ['poMKOCTh U BbIcOTa 3ByKa. OTpakeHHe 3ByKOBOM BOJHBI HA TPAHUIIE IBYX CPE/l.
' Nudpas3Byk u yiapTpa3Byk
Ipaxmuuecxue pabomoi
N3mepenue cpeaneii MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH MPYKUHBL;
Kod(hduIMeHTa TPEHUS CKOJBXKEHHSI; paOOThI CUJIBI TPEHUS, CUIIBI YIIPYTOCTH; CpeIHel
CKOPOCTH JBIDKEHHUsI Opycka IO HAKJIOHHOW IUIOCKOCTH; YCKOpeHHs Opycka mpH
1.29 | gBwkeHMM TIO HAKJIOHHOW  TJIOCKOCTH; YacTOTBl M  MepHoja  KolebaHui

MaTeMaTH4YeCKOT0 MAasTHHUKA; YacTOThl U MEpHoJa KojeOaHWH NMPYKMHHOTO MasTHUKA;
MOMEHTA CHJIbI, IEHCTBYIOIIETO Ha pblyar; paboThl CUJIBI YIIPYTOCTH MPH NMOABEME Ipy3a
C TIOMOILbIO HEMOJIBIKHOTO OJI0Ka; pabOThl CHUJIBI YIIPYrOCTH HpU MOABEME Tpy3a C
MTOMOIIIBIO TTOJIBMYKHOTO OJIOKA.




HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00BbEMA NMOTPY>KEHHOW YacTH Tea
1 OT INIOTHOCTHU XHUAKOCTH, HC3aBHUCHUMOCTHU BLITaHKHBaIOHlefI CHJIBI OT MAaACCHhI T€Jla,
CHUJIbI TPCHUA CKOJIBXKCHUA OT CHUJIbI HOPMAJILHOTO AABJICHUA U OT pOoAda IMOBCPXHOCTU,
CHJIBI YIOPYTOCTH, BO3HMKAIOUIEH B TMPYXHUHE, OT CTENEHH AeHOopMalu MpPYKHHBI;
yCKOpeHHsl OpycKka OT yrijla HakJIOHa HalpaBJLIOLIeH; mepuoja (4acToThl) KojeOaHMi
HUTAHOTO MadTHHUKA OT MJIMHBI HUTH; IICPHUOIA KoneOanuii IPY>)KXUHHOI'O MasiTHUKaA OT
Macchbl TIpy3a M JKECTKOCTH MPYXHUHBI; MCCIECIOBAHHE HE3aBUCUMOCTH IIEpHOJA
KoJeOaHUi HUTSHOIO MasTHUKAa OT Macchl rpysa. [IpoBepka ycioBus paBHOBECHS
ppryara

Qusuueckue s61eHUs 6 npupode: TPUMEPHl ABWKEHHS C PA3IUYHBIMH CKOPOCTSIMH B
JKUBOW M HEXKXUBOM MPUPOJIE, IEHCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE, IPUIIUBBI U
OTJIUBBI, JBWKEeHHE IuTaHeT COJIHEYHOW CHCTEMbl, PEaKTUBHOE JIBKEHUE >KUBBIX

1.30 OpPraHW3MOB, PhIYard B TeJie YEJIOBEKa, BIMSHHE aTMOC(EPHOTO JaBIICHUS HA KUBOU
OpraHwW3M, IUIaBaHUE pPBIO, BOCHPHUATHE 3BYKOB JKHBOTHBIMHU, 3EMJICTPSICCHHE,
CelicCMUYeCKHe BOJIHBI, IyHAMH, 9XO0
Texunuueckue ycmpoticmea. CIIAIOMETP, JATIHKHU TOJIOKESHUS, PACCTOSHHS B YCKOPEHUS,
JTMHAMOMETp, TOJIIUITHUKH, PAKeThl, pblYar, TOJBW)KHBIA W HEMOJBIKHBIN OJIOKH,

1.31 | HakJIOHHAas TUIOCKOCThb, MPOCTBIE MEXaHU3MBI B OBITY, COOOIIAONIUECS COCYIIBI,
YCTPOMCTBO BOJIOTIPOBOJIA, THAPABIMYCCKHN MPEcC, MAaHOMETpP, OapoMeTp, BBICOTOMED,
MOPIITHEBOI HACOC, APEOMETP, IXOJIOT, UCTIOIH30BaHUE YIBTPa3ByKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUSA
OCHOBHBIC TIOJIOKEHUSI MOJICKYJSIPHO-KUHETUYECKOH TEOPUHM CTPOCHHUS BEIIECTBA.

2.1 Mogenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammueckue
1 aMopdHBIE Tena

99 JlBrkeHue yactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KCHHUSI YaCTHI[ C TEMIIEPATypOU.

' bpoyHoBckoe aBuxenue, nuddy3us

2.3 | CwmauuBaHUWE M KaWUISIPHBIC SBICHUS

2.4 | TemiuoBoe pacHIMPEHHUE U CKATHE

2.5 | TemnoBoe paBHOBECHE

26 Buytpennsis sHeprus. Pabota u Teruionepeiaya Kak CriocoObl M3MEHEHHS BHYTPCHHEH

' SHEPIUU

2.7 | Bwuapl Teronepeaayn: TEIIONMPOBOIHOCTh, KOHBEKIIHS, U3TydCHHE
HarpeBanue u oxnaxkaenue ten. KoamuecTBo TerioTel. Y ienbHas TeII0EMKOCTS:

2.8 » )

O=cml|t,—1,)
3aKOH COXpaHEHUs SHEPTUU B TEILIOBBIX MpoIleccax. YpaBHEHUE TEIIOBOrO OanaHca:
2.9 Q1_Q2 P
510 Hcnapenue u xonneHcamus. Mi3aMeHeHrne BHyTpeHHEH SHEPTUH B MPOLIECCE UCTIAPEHUS U
' KoHieHcaruu. Kunenue sxukoctu. Y aeiabHas TerioTa mapooodpasobanus: L = Q/m
2.11 | BnaxHOCTb BO3ayXa




[InaBnenue u kpucraymmsauus. V3mMeHeHue BHYTPEHHEW DHEPIrUU IIPU IUIABICHUU U
KPUCTAJIIIM3alUu. Y IeIbHAs TEII0Ta IUIaBICHU:

212 0
A==
m
513 BHyTpeHHss 3HEprus cropaHusi TOIUIMBA. YA€JIbHAs TEIJIOTAa CTOPAaHUS TOIUIMBA: ( =
' Q/m
2.14 | Tlpunnmmsl padotsl TernoBsx aqeurareneii. KI1J] reruioBoro nurarens
Ipaxmuyeckue pabomol
WN3mepenue ynenpHON TEMIOEMKOCTH METAUIMYECKOTO LMJIMHJIpA; KOJMYECTBa
TEIUIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOM TeMmeparypbl (MKCHPOBAHHOM Macchl, B
515 | KOTOPYO OmyIleH HarpeThli LWIMHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM
' LHWIMHAPOM, IOCJIE OMYCKaHUS €ro B BOJYy KOMHATHOW TeMIIepaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/yXa; yJEJbHOW TEIUIOTHI MJIaBleHUs JbAa. VccienoBaHue MU3MEHEHUs
TEMIEpaTypbl BOJbl MPU PA3TUYHBIX YCIOBUAX; SBJICHUA TEIJIOOOMEHa TWIpH
CMELIMBAHUH XOJIOJHOM U ropsde BOJbI; IPOIECCa NCTIAPEHUS
Du3zuueckue s61eHUs. 6 npupode: TIOBEPXHOCTHOE HATSKEHNE U KallMJUIPHbBIE SIBJICHUS B
2.16 | mpupone, KpuCTaILIBI B MpHpoe, n3nydenne ColHIla, 3aMep3aHne BOJOEMOB, MOPCKHUE
Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
Texnuueckue ycmpoucmea: KanwuIApbl, NPHUMEpPbl HCIHOJb30BAaHUS KpPUCTAJUIOB,
2.17 | KUAKOCTHBIM TEPMOMETP, JATUUK TEMIIEPATyphl, TEPMOC, CUCTEMa OTOTUICHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, JBUTaTEIb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Dnektpuzarys Tel. /[Ba Buma aMeKTpUIECKUX 3apsiioB
3.2 | BsaumopeiicTBue 3apsoKeHHBIX Teql. 3akoH Kynona
3.3 | 3akoH coxpaHEHHS 3JIEKTPUYECKOro 3apsaa
3.4 Onekrpuyeckoe nosie. Hanpspk€HHOCT 3nekTpudeckoro nois. [IpuHuun cynepno3unmu
' ANIEKTPUYECKHX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3apsaoB. [[eficTBUE 37IEKTPUYECKOTO MOJIsl Ha SJIEKTPUUYECKUE
' 3apsbl. [TpOBOJTHUKY U TUANEKTPUKU
[locTrosiHHBIN 3nekTpuyeckuid TOK. JleMcTBus snekrpuyeckoro Ttoka. Cuna ToKa.
3.6 | Hampsokenue.
| =qg/t,U=Alq
3.7 DNEKTPUUECKOE COITPOTUBIIEHUE. Y AEIBHOE JIEKTPUUECKOE COIIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma 151 yuactka sekrpudeckoi memu:l = U/R
IlocnenoBarenpHOE COEMHEHNE IPOBOIHUKOB:
TT—TT T R—
39 I :I-'_}-. E"_E"I_E"'}q R_R]. _R-}

HapannenLHoe COCAMHCHHUC ITPOBOJHUKOB PABHOI'O COIMMPOTHUBIICHUS:




U :U:;I:I._+I:;R:%.

CMelaHHbIC COCAUHCHHA ITIPOBOJHHUKOB

3.10 | Pabota u MomrHOCTB MekTpudeckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 )
Q=I"-R-t
312 OnpiT Opcrena. MarHuTHOE MoJie MPSMOTO MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOU
' UHIYKIH
3.13 | MarauTHOE T0JIe MOCTOSTHHOTO MarHuTa. B3anMo1elicTBHE TOCTOSTHHBIX MAarHUTOB
3.14 | ]leiicTBHe MarHUTHOTO IIOJISI HA MPOBOIHUK C TOKOM
3.15| Omerter @apanes. SABnenne sekrpomarautHOU uHAyKInU. [Ipasuio Jlenma
Ipakxmuueckue pabomoi
N3mepenne 3IeKTPHYECKOTO COMPOTUBIICHHS PE3UCTOPA; MOITHOCTH JIICKTPHUIECKOTO
TOKa; pabOTHI JICKTPHUECKOTO TOKA.
HccnemoBanue 3aBHCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHHUKE (PE3UCTOPHI,
3.16 | nammouka), OT HANPsHKCHHUS Ha KOHIAX MPOBOJHHMKA; 3aBHCHUMOCTH CONPOTHUBIICHUS OT
JUTMHBI TIPOBOJTHUKA, TUIOTIIATU €T0 IMONIEPEYHOT0 CEYCHHUS U YICIIBHOTO COTIPOTHBIICHUS.
[IpoBepka mpaBuna [Uis DIEKTPUUYECKOTO HAMPSDKEHHUS TPU  MOCIEI0BATEIbHOM
COCIMHEHUU TMPOBOJHMUKOB, TIpaBWJIa JUIsl CHJIBI 3JIEKTPUYECKOTO TOKa TMIpH
napajuieIbHOM COSMHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qu3zuueckue a61eHUsA 8 npupode: dIEKTPUUECKUE SIBICHUS B aTMOoc(hepe, AIeKTPHIEeCTBO
3.17 | KUBBIX OpPraHU3MOB, MarHUTHOE TOJI€ 3eMJIH, IPEid MOIIOCOB, PO MATHUTHOTO TOJIS
JUIS )KU3HU Ha 3emJie, MOJIAPHOE CUSTHUE
Texuuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETpP, BOJIBTMETP, PEOCTaT, CUETUYHUK
3.18 ANEKTPUYECKOM  DHEPrHH,  SJIEKTPOOCBETUTEIbHbIE  MPHOOPHI,  HarpeBaTelIbHBIC
' ANEKTPONPUOOpPBl  (MIPUMEPHI), ANEKTPUUYECKUE MPEIOXPAHUTENH, SICKTPOMArHHT,
AJIEKTPOABUTaTeNb MOCTOSHHOTO TOKA, TeHEPATOP MOCTOSHHOTO TOKa
3.19 | DnexrpomarnuTHble BoJHBIL [llkana anekTpoMarHUTHBIX BOJH
3.20 | JlyueBas monenb cBeTa. [IpsmonuHeitHOe pacpocTpaHeHre CBeTa
3.21 | 3axon oTpaxkeHus ceta. [Imockoe 3epkano
3.22 | Ilpenomienwue cBera. 3aKOH MPEIOMIICHHS CBETa
3.23 | [ucnepcus cera
394 JIunza. Xon nydeit B nuH3e. POKyCHOE paccTostHUe TUH3bI. OnTuyeckas cuia TuH3b: D
' =1/F
3.25 | TI'ma3 kak onTHueckas cuctema. Onrudyeckue Npudopsl
Ipaxmuuecxue pabomoi
3.26 | U3mepenue onTUYECKOW CHIIBI coOuWparomiell JHH3bL, (OKYCHOTO PaCCTOSHHS

coOuparorield JTUH3bI (10 CBOMCTBY paBeHCTBA pa3MEpOB MpeIAMeTa U H300paKeHwus,




KOT'J1a TIPEIMET PaCIIOIOKEH B IBOMHOM (OKyce), IoKa3aTes IPeIOMICHUS CTEKIA.
HccnenoBanue cBoiicTBa M300pakeHUSI, TIOJYYEHHOTO C TTOMOIIBIO0 COOUPAOIIEH JTHH3HL;
HU3MCHCHHUA q)OKyCHOI‘O pacCTtodHud JABYX CJHIOXCHHBIX JIMH3, 3aBUCHUMOCTU YIJid
IIPEIOMIIEHHS] CBETOBOTO JIy4a OT YIJIa IaJIeHUs HA TPAHULIE «BO3YX — CTEKIIO»

Quszuueckue asnrenus 6 npupode: 3arMmeHuss ConHua u JIyHbl, BeTa Tell, ONTUYECKUE

3.27
SIBJICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.28 | Texnuuecxue ycmpouicmea: 09Ky, IEPUCKOT, (poToamnmapar, ONTUYECKUE CBETOBOIbI
4 KBAHTOBBIE SBJIEHUA
4.1 | PanuoaktuBHOCTH. Anb(a-, OeTa-, raMma-u3nydeHus. Peakiun anbda-u 6era-pacnana
4.2 | OmnsiTel Pezepdopna mo paccesnuto anbda-vactui. [InanerapHas Moens aToma
4.3 | CocraB aToMHOTO sifpa. M30TOIIEI
4.4 | Ilepuon mosypacmnajaa aTOMHBIX sIEp
4.5 | SlnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsI0BOIO0 U MAaCCOBOIO YHCEN
Qusuueckue s61eHUs 8 Npupode: €CTECTBEHHBI PaJMOAKTHBHBIN ()OH, KOCMHUYECKHUE
4.6 | nyuu, pagMoOaKTUBHOE W3JIydeHHE MPHPOIHBIX MHUHEPAIOB, JCHCTBHE PaJIdOAKTHBHBIX
W3JIy4eHUI Ha OpraHu3M 4YeJI0BeKa
47 Texnuueckue ycmpoticmeéa: CIEKTPOCKOT, WHIUBUAYaJIbHBIA JTO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






