


HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPAMMBbI, MPEICTABICHHBIX
B ®I'OC 000, a Takxke ¢ yuétoMm (enepanbHON padoyeil mporpaMMbl BOCTIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (HU3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB OOYyYarolIuxcs, CTpeMsIluxcsi K Oosee riayOoKomy
OCBOCHUIO (M3MYECKUX 3HAHUM, W Ha (HOPMUPOBAHHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U €CTeCTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJICPXKAHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJBbKY (U3MdYecKkne 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomuerd u QGU3HIECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBisieT Haubosnee sICHble O0O0paslbl MPUMEHEHUS HAY4YHOTO METOoJa
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.

N3yuenne Qusuku Ha yriayOnEHHOM YypOBHE TMPEIONIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHMUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BaHUS;

UHTEPIPETUPOBATh JIaHHBIE M HCIOJIb30BaTh HAay4YHBIE JOKa3aTEIbCTBA JJIS
MOJTyYEHHUS BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX



OCHOBHBIE  00111€00pa30BaTebHbIE MPOTPAMMBI, 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 OOydJaloluXcs K HAyYHOMY H3yYEHHUIO
MIPUPOJIBI, PA3BUTUE X UHTEIICKTYadIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepHuu U (QYHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

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

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

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

GopMupoOBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3y4eHHIO (QU3UKA Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOIIMX Ipoduiieli 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 AUCKPETHOM CTPOEHUM BEIECTBA, MEXaHUUYECKHUX,
TETUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

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

OCBOEHHE METO/IOB PEILICHUS PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIomux
CO3/IaHHS U HCIOJB30BaHUS (U3MUYECKUX MOJENEeH, BKIIOYas TBOPYECKUE U
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJaTh SBICHUS U U3MEPATH
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bI U MpejiaraTh SKCIEpUMEHTAIbHbIE
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJIUTH OMBITHI, IKCIIEPUMEHTAIbHbIC
UCCIIEIOBAHMS, aHATU3UPOBATh MMOTYUYCHHbIE JaAHHbIC U JIENIaTh BBIBOJBL;

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

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



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
oOmrero o6pazoBanust otBoautcs 340 udaco: 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).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®dusnka — Hayka O npupoje. SBiaeHUs TPUPOIBI (PJIEMEHTHI COJIEpIKAHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbL. PasmepHocTh. EnuHUIIBI (U3MYECKUX BETUYMH.
N3mepenue Qusnueckux BenuuuH. OTanonbl. Dusnueckue mpubopsl. Ilena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUEeM. MexayHapoaHas cuctemMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHO-HayuHBIH METOJ TO3HAHUS: HAOIIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIJKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOMroaeMoro siBjeHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

MexaHnnyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

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

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKAJIbl U3MEPUTETHLHOTO pUOopa.

N3mepenne paccTOSTHUMN.

N3mepenue mnomanu u 00bEMa. MeTo 1 majneTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wucciaenoBaHUS IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
apuKa, MyIeHHOr0 TOPU30HTAIIBHO, TeM O0JIbIle, YeM OOJIbIIIEe BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

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

JIBrkeHne dactul] BemiecTtBa. CBs3b CKOPOCTH JIBHDKEHHUSI YaCTHUIl C
TemnepaTypoil. bpoyHoBckoe aBwxkenue. uddysusa. BzaunmopelicTBue dvacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctamindeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSIHUSIX U MUX 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 aToMa METOJIOM PSJIOB (C UcToyib30BaHueM (doTorpaduii).

OMbITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannyeckoe nBuxeHue. Ilytb u mnepememieHue. PaBHOMeEpHOE W
HepaBHOMepHOe aBukeHue. CBOOOJHOE TajJeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nBokeHus Ttesl. Cxopocth. CpenHsis CKOPOCTb NMPU HEPABHOMEPHOM JIBHXKEHUH.
Pacuér nmyTy v BpeMeHU JABUKEHUS.

I'paduku 3aBucMMOCTEl BEJIMYMH, ONUCHIBAIOIMX JBMXeHHe. OOimme
NOHATUS OO0 OTHOCUTEIBHOCTU JBWXeHUA. CloXeHue CKOpoCcTed i Tell,
JIBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTM JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYyNaTeNbHOM JBHKeHUHU. IlnoTHocTh BemectBa. CBsI3p IJIOTHOCTH €
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuila Kak XxapakTepucTuka B3aumonaeicTBus tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenure cuibl ¢ MOMOIIBIO JUHAMOMETpA. SBIICHHUE TATOTECHUS U CUJA
TskecTd. Cuiia TSKeCcTH Ha Apyrux IaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKONbXKEHUST U TPEHUE MOKOs, BA3KOE TpeHHE. TpeHue B MNPUPOAE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenrne MexaHU4eCKOro JBIKEHUS TeTa.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJil, HallpaBJICHHbBIX IO OJJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol.



OrnpenienieHue CKOPOCTU PABHOMEPHOTO JABUXKEHHUA (IIapUKa B KHUIKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOMIIS U TaK J1ajiee).

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

OnbITEl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTsikeHUs (nedopmariun)
MPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

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

Paspnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBienusi. CiocoObl yMEHBIICHHS U YBEIMUCHUS TABICHHUS.
JlaBneHue ra3za. 3aBUCUMOCTH JaBJEHHUsI ra3a OT O00BEMa W TEMIIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIaMH, XKUJIKOCTAMH U razamu. 3akoH [lackans.
[THeBMaTHUeCKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJIKOCTH  OT  TJIYOMHBI  TIOTPYKCHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBiuueckue
MeXaHU3MbI. Vcnosib30BaHME BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSIX.
Y CTpoCTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AymHON 00o0mouku 3emiu. Omnbit Toppuyennu. M3mepenue arMochepHOTro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HAJ] YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuiia. 3aKkoH ApxuMmesa. Y clIoBUE€ BOZHUKHOBEHHS BbITAJKUBAIOMIECH
(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 AABICHHS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE Teld B 3aBUCUMOCTH 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 KUAKOCTH.

KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJIKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

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

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

Mexannyeckass dHeprus. KuHeTMueckas U IOTEHLMAIbHAsT DHEPIUs.
[IpeBpalieHre 0JHOrO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXPaHEHHUS
Y IIPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne ycioBUM paBHOBECHS phlyara.

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 COXpaHEHHS] MEXAaHUYECKON SHEPTUH.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB M MOJIeKyd. ONBITHI, MNOATBEPKAAIOIINAEC
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKOM TEOPHUH.



Mopenun TBEPAOro, >KHAKOTO M Ta3000pa3HOrO COCTOSHUN BEUIECTBA.
Kpucraminueckue u amopdubie Tena. I'pageH — HOBBII MaTepuan A HOBBIX
TEXHOJIOTUU. TEeXHOJIOTUM TMONYyYEHHUs] UCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEU U TBEPABIX TEJl HA OCHOBE IOJIOKEHUN MOJIEKYJISAPHO-
KMHETUYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSAKEHHE, CMAaUMBAHUE, KANWJUISPHbBIC
sABJIEHUS. TEIIOBOE pACHIMPEHHUE U CKAaTUE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHUA YaCTHUIl. TemMnepaTypHbIE MIKaJbI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TEeIIonepeaayda U COBEpIICHUE paboTHI. Bups TeIIoNepeaadn:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3yuYeHUE. Buasl Temionepenaun B NpUPOJIE U
TexHuke. HeoOpaTuMOCTh TETIOBBIX MTPOIIECCOB.

KonnuecTBo TemoTel. YjenapHas TEIUIOEMKOCTh BeIllecTBa. TeruiooOMeH u
TEIUIoBOE paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHnue TersioBoro OanaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooOGpazoBanue u xkoujeHcanus. Vcnapenue. Kunenue. Y nenbHast
TEIJIoTa  MapooOpa3oBaHWsA.  3aBUCUMOCTh  TEMIEpPAaTypbl  KUIEHHUS  OT
atMocepHoro mpaBieHus. HachbllieHHBIH W HEHACHINIEHHBIA Tap. BraxkHoCTh
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunnuner pabotel TerioBeiX napurareneit. KIIJ[ TemmoBoro aBurarterns.
TennoBele OBUraTend M 3alIUTa OKpYXawIlel cpenapl. TemnoBble NOTEpH B
TEIJIOCETSX.

3aKOH COXpaHEHHUsI U MPEBPAILCHUS SHEPrUM B MEXaHMYECKHUX M TEIIOBBIX
npoiieccax.

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

HaGmronenne sBiICHUI TOBEPXHOCTHOTO HATSDKCHHs, CMauyMBaHUSA U
KalWJUISIPHBIX SIBJICHUN.

HaGmronenre TemioBoro pacumpeHus Tel.

W3meHenne naBlieHHWs ra3a MpPU W3MEHEHHH O00bEMa W HArpeBaHWUU WM
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Termionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

Harpesanue npu coBepiiieHHH pabOThl BHEIIHUMU CUJIAMH.

CpaBHEHME TEIUIOEMKOCTEN Pa3JINYHBIX BEUIECTB.



HaGmtonenue kunenus.

HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJIICHHUH.

Mopenu TennoBbIX ABUTATEIEH.

Jlabopamophuie padomot u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUS.

OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIU caxapa.

N3mepenne TteMnepaTypbl MpU TOMOIIM JKHUAKOCTHOIO TEPMOMETpa U
JNaTyrKa TEMIEPATYPHI.

OnbITel 1O HAOMIOACHUIO TEIUIOBOI'O PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

UccnenoBanre 3aBUCMMOCTH JIaBJICHUST BO3JyXa OT €ro oo0béMa #
TEMIEPATYyPBhI.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOHMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmionenne w3MeHEHUsT BHYTPEHHEW DJHEpPruM Tella B  pe3yJbTare
TEIJIoTnepe1aun U pabOThl BHEITHUX CHIL.

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUM XOJOAHOM U
ropsiueu BOJIBI.

Omnpenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJION MPH TEIIOOOMEHE
C HarpeThIM METAJUNINYECKUM LUIIUHIPOM.

Ornpenenenne MOITHOCTH TETUIOBBIX MOTEPSH (3akoH HproTOHAa-PrxmaHa).

Ornpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. JinekTpuyeckre U MATHUTHBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona anekTpuyeckux 3apsanoB. BzaumoneiicTBue
3apsKeHHBIX Tell. 3akoH Kynona.

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

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOAHMKHM, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKHU. 3aKOH
COXPaHEHUs ANEKTPUUECKOrO 3apsaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
NcTouyHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKHUM TOK B METaJllIaX, KUIKOCTAX U ra3zax.

Qnektpuyeckas 1nenb. Cuia Toka. IJIEKTPUUYECKOE HANPSIKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSHHOrO TOKa. CONpOTHUBIECHUE MPOBOJHUKA. Y AEITBHOE



CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1 yuactka nenu. [locnemoBartensHoe u
MapajyieIbHOE COeIUHEHNE MTPOBOAHUKOB. D/IC B 1IeNMM MOCTOSIHHOTO TOKa. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUUECKHX
uenen. HenmnHenHbIe 371EMEHTBI.

PaGota u MOIIHOCTH SJEKTPUUECKOro Toka. 3akoH Jxoyns-Jlenna.
DNeKTpUuYecKue enu U NOTPEOUTENH NEKTpUUecKoil aHeprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe mosie  3JeKTpuueckoro Toka. OnbelIT  Amnepa.
[IpyuMeHeHne SIEKTPOMArHUTOB B TEXHUKE. [[eliCTBUE MAarHUTHOrO TMOJs Ha
npoBOAHUK ¢ TokoM. Cuna Amnepa u  omnpeaeieHue €€ HalpaBJICHUS.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCNONIb30BaHUE 3JIJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKTpoMariuTHOW uHaykuu. [IpaBumno Jlenna.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHHUKAX SHEPTUU. DKOJIOTUUYCCKUE
POOJIEMBI PHEPTETUKHU. TOTIIMBHBIE AJIEMEHTHI ¥ JIEKTPOMOOHIIH.

Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poja 3JIEKTPUYECKUX 3apAJIOB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.

Y CTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

MopaenupoBaHie CHIOBBIX JIMHUM 3JEKTPUYECKOTO TOJII C IMOMOIIBIO
OYMa)KHBIX CYJITAHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHrky nOCTOSIHHOTO TOKA.

JIelcTBUA 3IIEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B KHIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue Cuitbl TOKa aMIepMeTpOM.

N3Mepenune 31eKTpUYeCKOro HANPSIKEHNUST BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHU.

B3anmopelicTBrue NOCTOSIHHBIX MarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3EICHHUS ITOI0COB MarHuTa.

MoaennpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT OpcTena.

MarsurtHoe 1oJjie ToKa. JICKTPOMarHuT.



JlencTBME MarHUTHOTO T10JIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUraTENb MOCTOSTHHOIO TOKA.

Omnerter @apanes.

DJIIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnpiTel 1O HAOJIONECHUIO DSJIEKTPU3ALMHU TeJl MPU CONPUKOCHOBEHHH H
MHIYKIUEH.

HccnenoBanue OeUCTBUA — DJIEKTPUYECKOrO IO Ha IPOBOAHUKU U
TUDJIEKTPUKH.

COopka 1 UCTbITAHUE AIIEKTPUUECKON LEMU MOCTOSHHOTO TOKA.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIPOTEKAIOLIET0 Yepe3 PE3UCTOP, OT
HaIPSKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PEZUCTOPA.

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JJIEKTPUUECKOTO CONPOTHUBIIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AA1 MONEPEYHOTO0 CEYEHUS U MaTeprara.

Ornpenenenue yielbHOro CONpOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBWJIa CJOKEHHMS HANpPSDKEHUW TIPU  IOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CUJIbl TOKAa MpPH NApPaLUIEIbHOM COEAUHEHUHU
PE3UCTOPOB.

Onpenenenue 9/{C 1 BHYTpEHHETO CONPOTUBIICHHUS] ICTOYHHKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BrInoJHEHUS 3aKoHAa OMa [1J1s1 TTOJTHOM LIETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHWHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJIMBaHUS WIW MOJTYIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.

Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIISIEMOI HA PE3UCTOPE.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOAEHUCTBHUS TOCTOSIHHBIX MATHUTOB.

N3ydeHre MAarHUTHOTO MOJISl TOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3eIICHNUM.

HccnenoBanne AeUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KaTYIIKHU C
TOKOM M MarHuTa OT CHUJIbl U HampaBlICHUS TOKA B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KATYIIIKE.

N3ydenne 1eicTBrsI MArHUTHOTO MOJIA HA MTPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBUraTebHOM yCTAHOBKH.

OneITbl 1O  HCCHEAOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW MWHIAYKLMUU:
WCCIIEIOBAHUE U3MEHCHUHW 3HAYEHHS U HAIPABJICHUS MHAYKIMOHHOIO TOKA.



9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexanuueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOTO JBIXKECHUS: TaOMWYHBINA, rpaduueckuil, anHanutuyeckuii. Cucrema
oTcuyé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpallM C BEKTOPAaMU, MMPOEKIUHA BeKTOopa. Paaunyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, IEPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMEpHOE
OpsIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TPSMOJUHEHHOE JIBUKECHUE.
Cpennsis 1 MTHOBEHHas CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEMHOE JBHXKEHHUE. Y CKOPEHUE
cB0oOOHOTO maaeHus. OnbIThl ["anumes.

I'paduueckas uHTEpHpeTanvs YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MyTH U
nepeMeNIeHust AJ1sl IPSIMOJIMHENHOTO ABUKECHUSL.

JIB>xkeHue Tena, OPOIIEHHOTO IO/ YIJIOM K TOPU30HTY.

JIBueHue 1o OKpyHOCTHU. JIMHEHAs CKOPOCTh, YIioBasi CKOPOCTh, MEPUOL
¥ 4acTOTa OOpaIlleHHs P PaBHOMEPHOM JIBUKEHUHU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHE TPU JIBUKEHUH IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsbrii 3akoH HbtotoHa. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[IpuHIMIT CynIepno3uLnu CHJL.

Cuina ynipyroctu. 3akoH 'yka. Cuiia TpeHus: cuia TpeHHUS! CKOJIbKEHUS, CUjla
TPEeHMsI TIOKOS, Ipyrue Buabl TpeHus. Koadduument tpeHus.

JIBUKeHUE TeJ O OKPYKHOCTH TOJ JEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnm um nogbpéMHas cuna Kpbuia. COBpEMEHHBIE JIETAaTElIbHbIE
amraparsl, CyJa Ha IOABOAHBIX KpBUIbAX, AaHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHE TTOe3/1a HA MAarHUTHOM MOJTYIIIKE.

Cuna TSXKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO IIeHTpa (B ToM uwucie maHeT Bokpyr Connna). Ilepsas
KOCMUYECKast CKOpOCTb. HeBECOMOCTH U meperpy3Ku.

PaBHOBecue marepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tema. M3menenme wumnynesca. Mmmynec cunel. Yopyroe u
HEYyNpyroe B3aUMOJACHCTBHE. 3aKOHbI H3MEHEHUSI W COXPAHEHUs HWMITYJIbCA.
PeaktrBHOE IBHXKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusa. TeopemMa O KMHETHYECKOW JHEPruU. 3aKOH HU3MEHEHHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUM.



Jemoncmpayuu.

HaGmionenne MexaHW4YecKoro JBHXKEHHS Tella OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue myTeld M TPACKTOPUM JIBXKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIbHO Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U YCKOPEHUSI MPSIMOJIMHEITHOTO JIBUXKEHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHDKCHHUU OTHOCHUTEIBHO
KabuHeTa QU3HKH.

HaGmonenne paBHOBecHs Tel, CBOOOJHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIBLHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Teja OT €r0 MacChl M JICHCTBYIOIIEH Ha HETO CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJEHCTBUH TE.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHne UMIYJIbCa MPU YIIPYTOM B3aUMOJICHCTBUU.

HaGnronenne peakTHBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KonctpyupoBanue TtpakTa Uil pa3roHa M JaJbHEWILEr0 pPaBHOMEPHOTO
JBUKEHHUS IIAPUKA WU TEJIEKKU.

Onpenenenue CpenHe CKOPOCTH CKOJIBKEHUs Opycka WM JBUKEHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

Onpenenenue yCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBMIKEHHH I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka runoTessl: €ciu MNpyu PAaBHOYCKOPEHHOM ABUKEHHUH 0€3 HauallbHOU
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHCEN, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanne nBMKeHUs Tejaa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JAaBJICHUS.

Ornpenenenue KodppuureHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
CTeneHu eopMaru mpy>KUHBbI.

Onpenenenue paboOThl CUIbI TPEHHS MPU PABHOMEPHOM JABMIKEHUM TeJa MO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YINPYrOCTH MpU  MOABEME TIpy3a ¢
WCIIOJIb30BaHUEM HETIOJIBYKHOTO U TIOJIBUKHOTO OJIOKOB.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHMI: Tepro,
4yacToTa, aMmIuMTyda. lapmMoHuueckue KoneOaHus. 3aTyxarolue KojeOaHus.
Breinyxnensbie konebanus. PezonaHnc.

MaremMatnueckuii U TNPY>XUHHBIM MasATHUKU. lIpeBpaieHue sHepruu npu
KOJIe0aTeIbHOM JBUYKCHUH.

Mexannyeckue BOJHBL. [IpogonbHBIE W TONEpedHble BOJHBL. (CBOMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHius u qudpaxius. J[J1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJle, CEICMUYECKHUE BOTHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. HudpasByk u ynbrpasByk. Mcnonb3oBaHue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne xoneGaHuii Tenm TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmroenrie BRIHYXACHHBIX KOJI€OaHMI U pe30HaHCa.

PacnpocTpaneHnne npogoJibHBIX U MMONEPEYHBIX BOJIH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOIa KOJIeOaHUH MAaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH Teproaa KOIeOaHHU Tpy3a Ha HUTH OT JIJTUHBI
HUTHU.

HccnenoBanne 3aBUCMMOCTH TIEpHOa KoJeOaHU MPY>KUHHOTO MasiTHUKA OT
MAacCChI Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoaa KoyieOaHW Tpy3a, TOJABEIIEHHOTO K
JIEHTE, OT MacChl rpy3a.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUI MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Paszpnen 10. Di1eKTpOMarHuTHOE 10JI€ U JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
AJEKTPOMArHUTHbIX BOJIH. Illkama »JIeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
DJIEKTPOMArHUTHBIX BOJIH JUIA COTOBOM CBsA3U. Panmonokanmsa. Kocmuueckas
CBSI3b.

OneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: uHTepPepeHus U TudpaKius.

Jemoncmpayuu.

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakxius ceera.

Jlabopamopnuie padbomot u onvimot.

N3yyenue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOJIOIEHUIO UHTEp(EepeHInn U Tudpakluy CBETA.

Pa3zpnen 11. CBeToBbBIE IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYEcKas ONThKa. VICTOYHMKHM CBeTa.
[IpsmonuueiliHoe pacnpocTpaHeHue cBeta. 3atMeHuss ConHna wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cera. llocTpoeHue
n300pakeHni, CHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBerta.
Hcnonp3oBaHuE MOJHOTO OTPAKEHUS B ONTUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xox nydern B JuH3e. Dopmyna TOHKOM nuH3BL [locTpoeHue
n3o0pakeHui, CHOPMUPOBAHHBIX TOHKOM JuH30M. OnTHYecKas CcHCTeMa
doroamnmapaTa, MUKpOCKONa H Teieckoma. [7a3, kKak onTudeckass cucTema.
brn3opyKocTh U 1aIBHO30PKOCT.

Paznoxenune Oemoro cBera B crektp. Onwitel HeloTona. Cnokenue
CIEKTpPaJIbHBIX IIBETOB. J(ncnepcus ceera.

Jemoncmpauuu.

[IpsAmonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop ny4el B coOuparoiieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tonmy4yenne n300paxeHN# C TOMOIIBIO JTHH3.

[Mpunuun neiicTBus goTtoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonnyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophuie padomot u onvimot.

NccnenoBanne 3aBUCHUMOCTH YIVIA OTPAKEHUS CBETOBOIO Jyda OT yIJIa
MaJICHUSI.

N3yuenue cBOMCTB N300pakeHuUs B IJIOCKOM 3epKalie.

NccnenoBanne 3aBUCHMOCTH yTila MPEJIOMIIEHUS OT yTria MaJeHUsI CBETOBOTO
Jy4a Ha TPAHHULIE «BO3AYX—CTEKIIO».

[Tonyyenune n3o0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIEH JTNH3HI.

Onpenenenne (QOKYCHOrO pPACCTOSHUA M ONTHYECKOW CHIIBI COOMparoliei
JIVH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIEKT.

OnbITEIl IO BOCHPHUATHIO IIBETA MPEIMETOB MPU HUX HAOIIOJACHUU 4Yepes
I[BETOBBIC (DHIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noraonieHrue cBera atomoM. KBanThl. JInHeHyaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u raMmma-uznydenus. CTpoeHue aTOMHOTO
anpa. HykimonHas wmopens artomHoro snpa. WM3orombel. PannoakTuBHBIE
npeBpamienus. [lepuoa momypacnaga aToMHbIX sanep. JlelcTBHe paJllOaKTUBHBIX
U3JIYYEHUH Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJUOAKTUBHOTO U3JIyYEHHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MACCOBOT'O YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpPruM. Peakuuu cuHTE3a U
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJOTUYECKUE MPOOTIEMBI SIICPHON SHEPTETHKHU.

Jemoncmpauuu.

CrexTpsl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTp Bojgopoa.

HaGmonenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Perucrpanus nznydeHus: IpupOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGmronenre CIutonIHbIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHU YACTHUIBI 110 TOPMO3HOMY ITYTH
(o dhotorpadusam).

N3mepenne paanoakTUBHOTO (hOHA.

IToBTOpPHUTEILHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOTYTb TIPEIHA3HAYEH AJISI CUCTEMATHU3aluN
u  0000mIeHUsT TMPEIMETHOrO  COACPKAHUS U OMbITa  JACSTEIHLHOCTH,
MPUOOPETEHHOIO NPHU M3YYEHHHM BCEro Kypca (U3HKU YriayOJE€HHOro ypoOBHS, a
TaKXKe JJIs1 HOJTOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY dK3aMeHY Mo (pHu3uKe.

B mporecce wu3ydeHuss MAHHOTO MOJIYJSA PEATM3YIOTCS U TOIy4aroT
JanbHEHIIee pa3BUTHE YyueOHBIE JCHCTBHSA, OOECIICUMBAIONINE JIOCTIKEHUE
OpPEeIMETHBIX M METaNpeJAMETHBIX pe3ydbTaTOB o0O0y4YeHus, (OpMUPOBAHHE
€CTECTBEHHO-HaYYHO! T'PaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SIBICHUH Ha OCHOBE
npuMeHeHUs] (PU3NYEeCKUX 3HAHUH, MCCIENOBATENbCKUE JCUCTBUS (BBIIBHIKCHHE
THIOTE3, MMOCTAHOBKA IENIM M TUIAHUPOBAHHE HWCCIICOBAHMS, aHAIN3 JAHHBIX H
MOJTyYeHHUE BHIBOJIOB).

[IpennmoutuTenbHON  GOPMO  OCBOCHHUS MOMIYMS SIBISIETCA TPAKTHKYM,
nporpamma KOTOpOTO BKIIOUYAET:

peleHre 3a7ad, OTHOCSIIUXCS K PasIuYHBIM pas3ienaM M TeMaM Kypca
(GU3MKH, B TOM YHCIIE 3a]]a4, MHTETPUPYIOIINX COJEpKaHUE PA3HBIX Pa3/IciioB;

BBITTOJTHEHHE JTA0OPATOPHBIX Pa0OT U OMBITOB (BKIFOYask paOOTHI U ONBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITENIBHOTO TUTAHUPOBAHUS
NPOBEJACHUS MCCIICJIOBAHNUS, BBIOOpA U OOOCHOBAHMS METOJIa M3MEPEHUS BEIINIHH,
cOOPKHU IKCTIEPUMEHTATBFHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 3a/IaHUN MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3amaHKs IO €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH), B TOM 4YHCIE 3aJaHUil C
MEXIPEIMETHBIM COJIEpKAHUEM;

paboTy HaJ rPYNIIOBBIMU WM UHIUBUIYATbHBIMU MMPOEKTAMHU, CBI3AHHBIMU C
coliepkaHreM Kypca (pu3ukH.

N3yyeHue mMOBTOPUTETHHO-0000IIAIONIET0 MOMYIISI MOXKET 3aKaHYMBATHCS
IIPOBEJICHUEM JTMArHOCTUUECKON paboThl 3a Kypc (U3HKU YriayOJE€HHOTO ypOBHS,
BKJTIOUAIOIIEH 3aJ]aHUsl PA3HOrO0 YPOBHS CIOXXHOCTU. Pe3ynbTaThl BBITIOJHEHUS
JIMarHOCTUYECKOW pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH 00YYarOIIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY 53K3aMe€Hy 1O (u3MKe, a Takxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUYHOM IrPaMOTHOCTH.



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

N3yuenue ¢pu3MKy Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAINpaBiIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

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

o l)nampuomuuecxozo éocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
bu3nYIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)epaxcoanckozo u OyxXo6HO-HPAGCMEEHHO20 60CHUMAHUSA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJACHUU OOIIECCTBEHHO 3HAYMMBIX
U 3TUYECKHUX MPOOJieM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHUEM JOCTHKEHUM
176370478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cCnUmMAaHUA:

BOCTIPUSTHE ACTETHYECKUX KayecTB (PU3MUECKONW HAyKH: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uennocmu HayyH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHM, BAXKHEWINEHW COCTABIAIOLICH
KYJbTYpBI;

OpUEHTAIlMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanun Kyabmypel 300p06bsa U IMOYUOHATIbHO20 ONA2ONOTIYHUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOPOrax, C OHJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBAaHHEM B
JIOMAITHUX YCIOBUAX;

c(hOpMUPOBAHHOCTh HaBbIKa pedJeKCHH, NPU3HAHUE CBOETO IIpaBa Ha
OIKOKY U TAKOTO e MpaBa y Ipyroro 4eJI0BEKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHUE B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJIEHHOCTH, TPEOYIOIIKX B TOM YUCJE U (PU3NUYECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodecCHil, CBA3aHHBIX ¢ PUBHKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelieHus 3a1ad B
o0JlacTU OKpYyXarollel cpeapl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TIOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed HuX
pelieHus;

e 8)aoanmavuu K u3MEHAOUWUMCA YCII06UAM COUUATIbHOU U RPUPOOHOU
cpeowl:

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

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;

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

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
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IUTAHUPOBAHUE CBOETO PAa3BUTUS B NPHOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUM;

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

OLICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOXKHBIX TJIO0AIBHBIX MTOCIIEICTBHMA.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  Yy4eOHBIC  JCWCTBHUS,  PETyIATUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(ssBeHUi), K1IacCU(ULIIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paccMaTpuBaeMbIX (pakTax,
TaHHBIX U HAOMIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHHEM JACTyKTHUBHBIX U
WHAYKTUBHBIX  yYMO3aKJIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aWMOCBS3SIX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITETILHO BBIOMpPATh CHOCO0 penieHus ydeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOoONee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
Gu3nYIEeCKuil SKCIIEPUMEHT, HEOOBIIIOE CCIEA0BaHNEe (PU3MUECKOTO SIBICHUS;

OILICHWBATh HAa MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIIHIO, MTOTYICHHYIO
B XOJI€ MCCIICIOBaHUS FIIH IKCTICPUMEHTA;

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

POTHO3MPOBATh BO3MOXHOE JIaJIbHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIONKEHUS 00 WX Pa3BUTHM B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope UHPOpPMaIIMU WU JAaHHBIX C YUETOM MPEAJIOKEHHON yueOHOH (hU3ndecKoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

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

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMaAllMd W WUIIOCTPUPOBATh pEIIaeMble 3aJadl HECIOXHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XOJle OOCYXJIeHHs Y4yeOHOTro Marepualia, pe3yiabTaTOB JabOpPaTOPHBIX
paboT M TPOEKTOB 3ajlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOll TeMbl U
BBICKA3bIBaTh MJEH, HAILICJIEHHBIE HA pPEUICHHWE 3aJadyd W [NOJJECPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATH PA3TMYUE U CXOJCTBO MO3UIUKL;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABISATh PE3YJIbTaThl BBIIOJHEHHOTO (PU3MUECKOTO OIbITa
(3KCIIEpUMEHTa, UCCIeIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MPOOIEMBI;

OPUHUMATh 1[I COBMECTHOM J€ATEIbHOCTH, OPraHU30BbIBATH ACHCTBUS IO
€€ JOCTWKEHUIO: paclpelesaTb pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara Io
CBOEMY HANpaBICHUI0 W KOOPAUHUPYS CBOM JACHCTBUS C APYTMMHU YJICHAMU
KOMAaH/IbI;

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

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYaIUAX, TPEOYIOMUX ISl
pereHns GU3NIEeCKUX 3HAHUM;

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

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECcCKO 3amauu Wiu
IUIAaH HWCCIEAOBAHHUS C YYETOM UMEIOIIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHUI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U MpeJIaraTh IUIaH €€ U3MEHEHUS;

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

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(Gu3MUeCcKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlMi, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM.

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

NpU3HABATh CBOE MPABO HA OMIMOKY MpU PEIICHUH (PU3NISCKUX 3a7a49 WIH B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydeHusi ¢ 7 kiacce npeAMETHbIE PE3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XMMHUUYECKHE SIBJICHUS, HAOII0AECHHE,
AKCIIEPUMEHT, MOJI€Nb, THUIIOTEe3a, €AUHHULBI (U3HMUYECKUX BEIUYHH, AaToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPIOE, >KHMIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)XECHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MNPSAMOJIMHEINHOE),
TpPaeKTOpUsi, paBHOJEUCTByIoIas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuuath sBIeHUs (Auddy3us, TEIIoBOE [BHKEHHE YACTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS,
B3aMMOJICHCTBHE TEJ, pAaBHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHON OChIO BpallleHMUS,
nepenaya JaBieHUs TBEPABIMU TeJlaMU, KUJIKOCTIMU M ra3amu, aTMoc(epHoe
JaBJeHUE; TUIaBaHKUE TeJl, IPEBPALEHUs MEXaHUYECKOI SHEPTUH) 10 OMUCAHUIO UX
XapaKTepHbIX CBONCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOUIMX JaHHOE
(duznueckoe sBIICHUE;

pacno3HaBaTh  MPOSIBJICHUWE  W3YUYEHHBIX  (PU3WYECKUX  SIBIICHUUA B
OKpyXkaromeM Mupe (B TOM uucie (U3MYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBIDKCHUS ¢ PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEXKHBOU MPUPOE, TECUCTBUE
CWJI TSDKECTH, TPEHHUsI, YIPYTrOCTH B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOTrOo
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHWE phIO, phIYard B TeJ€ 4YelIOBeKa), MpH
ATOM TMEPEeBOJIUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIIENSATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) HU3HUUECKUX SBICHUM;

ONKCHIBATh M3Yy4YEHHBIE CBOMCTBA TeNl W (PU3MYECKUE SIBICHUSA, WCIOJb3Ys
¢usznueckre BeNMYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CpEIHSsl CKOpPOCThb, CHUJIa YNPYrOCTH, CHUJIa TSKECTH, BEC Tejia, CHUjla TpPEHUf,
JaBieHUe TBEPJOTO Tela, JABICHHE CTOJIOA KUAKOCTH, BBITAIKMBAIOIIAs CHUJIA,
MexaHu4yeckass paboTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIbI, KO3 HUIUEHT
MOJIE3HOT'O IEUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAs YHEPTHUS ), TIPH
OMMCAHUM TPABUIIBHO TPAKTOBATh (DPU3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
ux OOO3HAaueHUsT M EeAUHUIBI (OU3UYECKUX BEIUYHH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (U3WUYECKHE SBICHUS W TIPOIECCHI,
UCIIONb3Ysl MpaBuia CIOXKEHUS cUil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, HpaBUIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpPruu, NpH STOM
JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHhIBATH €r0 MaTEMaTHYECKOEe
BBIPAXKEHUE;

CTPOUTH MPOCThIE (PU3NYECKHE MOJEIU pEeaTbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA



00BEKTOB, MIPOIIECCOB, SABJICHUHN, MPUMEHSIThH (PU3NUECKUE MOJEIH 1Sl OObSICHEHUS
(pu3HUECKHX MPOLIECCOB U PEIICHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3NYECKUE ABIICHUS, MIPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM 4YHKCJIE TpeOyIolue YHCICHHOTO OLEHUBAaHUS
XapaKTEePHBIX 3HAUYCHUM (PU3NUYECKUX BEJIWYWH, MPU ITOM BHIOUpATh aJICKBATHYIO
(bU3UYECKYI0 MOJEb, BBISIBISTH MPUUYUHHO-CICIACTBEHHbBIC CBSI3U W BHICTPAUBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C ONopod Ha U3YYEeHHBbIE CBOMICTBa
(du3nueckux sBIECHUN, PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTU U MOJEIIH;

pemiath pacuy€THble 3a1a4ud (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
(¢u3uKu, BeIOMpas aieKBaTHYIO (PU3MUYECKYIO MOJIENb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HopMyI, CBSA3BIBAIOMIMX (PU3UYECKHE BEJIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pElIeHHe 3aJa4yM, BBISBIATH HEJOCTAIONIME WIM U30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJA pEIIeHHUs 3aJayd, UCIOJIb30BaTh
CIIpaBOYHBIE JAaHHBIE, MMPOBOJUTH MAaTEMaTHUYECKHUE MPEOOpa3oBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HAauYeHUs (PU3NYECKON BEIUYUHBI U
OTpEENATh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYEHHOW MpPH PEHICHUU
3a/1auu;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMpPU  TOMOIIH
¢u3nuecknux METOAOB, M Tpeljaratb OPUEHTHUPOBOYHBIA CIOCOO pelIeHus, B
ONMMCAHUM  UCCJIENOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAINOIOKEHHE
(rumnoTe3y), UHTEPIPETUPOBATH MOJIYUCHHBIN PE3YNIbTAT;,

IPOBOAMUTH OIBITHI 10 HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKUX
cBoicTB Ten (mud@y3us, TEIIOBOE pacCIIUPEHUE Ta30B, SBICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH NPU B3aUMOJCHCTBUU TeJ, Mepeaadya JaBICHUS KUIKOCTHIO
U Ta30M, MPOSIBICHHE ACHCTBUS aTMOC(EpPHOTO [aBIICHHUS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHHM, CAMOCTOSITEIBHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa obopynoBaHus U (HOPMYIUPOBATH BHIBOIHI,

NPOBOAUTH TPSIMbIE W KOCBEHHBIE W3MEpPEHUS (U3MYECKUX BEITUYUH
(paccTosiHue, IPOMEXYTOK BpEeMEHHU, Macca Tejla, 00bEM Tela, Cuila, TeMrepaTypa,
IUIOTHOCTh JKUJKOCTH W TBEPAOrO Tella, CUjia TPEHUS CKOJIbKEHHUS, [1aBICHHE
BO3/lyXa, BBITAJKHUBAIONIAS CHJIA, NEWCTBYIONIAs HA TOTPYKEHHOE B >KUIKOCTH
Teno, KOAX(PPUUUEHT MOJE3HOro  JEWUCTBHUS  MPOCTBIX  MEXAaHU3MOB) C
MCITOJIb30BAaHUEM aHAJIOTOBBIX W MU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METO/Ma W3MEpeHus, (PUKCHPOBATh MOKa3aHUS MPUOOPOB, HAXOIWUTH 3HAYCHUE
U3MEPSAEMON BEJTMYUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTATOB CEPUHM U3MEPEHUI U
OLICHUBATh MOTPEITHOCTh UBMEPEHUH;



MPOBOJUTH HECIOXKHBIE AKCIEPUMEHTATbHBIC HCCIEAOBAHUS 3aBUCUMOCTEH
¢u3nyecKnx BEIMYWH (3aBUCUMOCTH MYTH PABHOMEPHO NBIDKYILETOCS Tejla OT
BPEMEHHM JBWKCHHUS Tela, CUJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMajlbHOTO
JABJICHUSI, KauecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U HE3aBUCUMOCTU CHIIbI
TPEeHUsI OT TUIOIIAAU CONPUKOCHOBEHHS TN, CHJIBI YHPYTOCTH OT YIJIHHECHHS
MPY>KUHBI, BBITAJKUBAIOLIEH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Teia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHM IJIaBaHUS TeJ, YCIOBUN paBHOBECHUS pblyara
u OJIOKOB): COBMECTHO ¢ yuuTeneMm GOpMyJIupoBaTh 3ajady W THUIIOTE3Y
MCCIICJIOBAHUS, CAMOCTOSITENIFHO TIJIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOMpaTh HKCIEPUMEHTATBHYIO YCTAaHOBKY C WCIOJIB30BaHUEM HWHCTPYKIINH,
NPECTABIIATH MOJYYEHHBIC 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BUJAE TAOJUIl U
rpadvKoB, OICHWBATh TMOTPEIIHOCTH, JeJaTh BBIBOJABI TI0  pe3yibTaTram
MCCIICJIOBAHNS;

coONroaTh TpaBWJa TEXHUKKM Oe3omacHoro Tpyna npu pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPHUHIIMITBI ICHCTBUS TPHUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JAMHAMOMETpP, COOOIIAMIIHECS COCYIbl, OapoMmeTp, pblyar,
MOJIBMKHBIN ¥ HETIOJIBUXKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOIIECCOB C OMOpPOM HAa UX omucaHus (B TOM
quclie: MOIIUITHUKY, YCTPOHUCTBO BOAOIPOBO/IA, TUAPABINYECKUN Mpecc, cu(doH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp), HUCIOJIb3Yys 3HAHHUS O
CBOMCTBaX (DU3WUYECKUX SBICHUNH HM HEOOXOAWMble (HU3UYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTHYECKUX IMPOIIECCOB TIPH
pelIeHNH y4eOHO-TTPAKTUYECKUX 3a]1ay;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPaxX) MPAKTUYECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOW XU3HH I OOECIeYeHUS
0e30macHOCTH TIPH OOpaIleHU:d ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 3/J0pOBbS U COOJIOACHHS HOPM 3KOJOTMYECKOTO IOBEIEHHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISITH OTOOpP MCTOYHUKOB MH(pOpMAUK PU3UIECKOTO COACPKAHUS B
WuTepuere, camocTosITeNbHO (OPMYNIHPYsS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOMINXCS 3HAHUM M TYTEM CpPaBHEHUS Pa3IMYHBIX WCTOYHHKOB BBIACIATH
uHhoOpMaIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WU  MOXET  OBITh
HEJI0CTOBEPHOM;



WCIIOJb30BaTh TMPHU BBHIMOJTHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
auTepaTypy (puznueckoro coaep:kaHus, CIPaBOYHBIE MaTepualibl, PECYpChl CETH
Nutepuer, BiaaeTh mNpuéMamMu KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HUCTOYHUKOB MH(MOpManuu (HU3UYECKOTO COJIEPKAHUS, B TOM YHCIIEC
MyOJIMYHO JIeNIaTh KPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
WCCIEI0BAaHUM, TMPU OTOM TPAMOTHO HCHOJIB30BAaTh WM3YYECHHBIM NOHATUWHBIN
amnmapart Kypca (pU3uKH, COMPOBOKIATh BHICTYIIJICHHE MPE3EHTAIIUCH;

IpPU  BBITIOJTHEHUH YYEOHBIX MPOCKTOB M UCCJIEAOBAaHUN paclpeensiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHUM C MOCTABJICHHBIMU 3aJja4yaMu, CIEIUThH 3a
BLITIOJIHCHUEM IUTaHA JICMCTBUM, aJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJaj B
JESTEIIbHOCTh  TPYIIbI, BBICTPAMBAaTh KOMMYHHMKATMBHOE B3aMMOJICHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOIINX.

K koHny oOyueHusi ¢ 8 Knacce mnpeaMeTHble PE3yNbTaThl Ha YIiyOJIEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh Y OOYYAIOIINUXCS YMEHHIA:

UCIIOJIB30BaTh MOHSATHS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKUE H
amop(HBIE TeJa, HACBHIIEHHBI W HEHACBHIIICHHBIA Map, CHOCOOBl M3MEHEHHUS
BHYTPEHHEW DHEPruu, OJJIIEMEHTAPHBIN JIEKTPUUYECKUH 3apsisi, MPOBOJHUKH,
NOJYIPOBOAHUKHU, TUAIEKTPUKU, UCTOYHUKHU IMOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TMIOJIs, ONTHYECKas CHUCTEMA) W CHUMBOJUYECKUU SI3bIK (DU3UKH TIpH
pElIeHUH YYeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jnyaTh ABJICHUS (TEIJIOBOE pacUIMpeHHE (CXKATUE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMayuBaHWE, KAMWIUISPHBIC SBICHUS,
UCIIapeHHe, KOHJCHCAIMs, IUIABICHUE, KPUCTAJUIM3AIUs, KHUIIEHUE, CIOCOOBI
TeIUIonepeaaun (TErIoNnpPOBOIHOCTh, KOHBEKIIUS, U3IYYCHHE), TEIUIOBBIE TOTEPH,
ANEKTpU3alusl TeJ, B3aUMOJEUCTBUE 3apsioB, ACHCTBUS JIIEKTPUUYECKOIO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMOJICCTBUE MATHUTOB, JEHCTBHE MAarHUTHOIO MOJIA Ha
MPOBOJHUK C TOKOM) IO OIMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SIBIICHUEC;

pacmo3HaBaTh  MPOSIBIEHWE  M3YYEHHBIX  (PU3NYECKUX  SBICHHA B
OKpyXatomeM wmupe (B TOM 4unclie (U3UYECKHE SBICHHS B MPHUPOJE:
MOBEPXHOCTHBIE W KANWUISIPHBIE SIBIICHUS B NPUPOJE, KPUCTALIBI B IPUPOJE,
m3nydyenue CollHIla, 3aMep3aHue BOJIOEMOB, MOpCKUE OpHU3bl, 0Opa30BaHKUE POCHI,
TyMaHa, WHES, CHEra, JJICKTPUUYECKHE SIBICHUS B aTMocdepe, 3ICKTPUYECTBO
UBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMJIH, Apeid MOoI0COB, POJIb MATHUTHOTO
noyist JUIs JKW3HUM Ha 3emiie, MOJSPHOE CHUSIHUE), MOpU STOM TEPEBOAUTH



MPAKTUYECKYI0 3amady B Y4eOHYIO, BBIJCISITh CYIICCTBEHHBIC CBOWCTBA
(npu3Haku) GU3NYECKUX SBICHHIA;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (HU3MYECKHUE SBICHUS, HCIOIB3YS
¢usnueckre BEeTUYMHBI (TeMreparypa, BHYTPCHHSSI DSHEPTHs, KOJUYECTBO
TEIUIOTHI, paboTa ra3a, yAelbHas TEIUIOEMKOCTh BEIIECTBa, yHEIbHAs TEILIOTa
TUTABJICHMS, YICNbHAS TEIUIOTa MapooOpa3oBaHMs, yIelabHAsS TEIUIOTa CTOpaHHS
TOIUTMBA, KOA((DUIIMEHT MOJIE3HOTO MEeHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQXHOCTh BO3AyXa, OJEKTPUYCCKUM 3apsj, CHJIAa TOKa, DJJICKTPUUICCKOE
HaNpsDKCHHWE, COINPOTHUBIICHHE MpoBoaHKMKA, DJIC B IemM MOCTOSHHOTO TOKa,
AJICKTPUYECKOE yJEIbHOE COMPOTHBIICHUE BEIIECTBA, pabdoTa W MOIIHOCTh
AJIIEKTPUYECKOTO TOKA), IPU OTMMCAHUH MPABMWIBHO TPAKTOBATH (DH3UUCCKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHHUS WM CIUHUIBI (DU3UYCCKUX BEIUYHH,
HaXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYUHAMH, CTPOUTH IpadUKH U3yUECHHBIX 3aBUCUMOCTEH (DPU3HUECKUX BEJINYNH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC IOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHECHHE TEIUIOBOIO OajaHca, 3aKOH COXPAHCHHS 3JICKTPHUYECKOTrO
3apsija, 3akoH KysloHa, MPWHIMI CYNEPHO3UIIMU DJICKTPHUUYSCKUX TOJICH, 3aKOH
Owma st yyacTka nenu, npasmia Kupxroda, 3akon Oma 15 MOJTHON 1eTH, 3aKOH
Jxoynsa-JleHna, 3aKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €T0 MATEMATUYECKOE BhIPAKEHUE;

CTPOUTH TMPOCThIE (PU3UYECKUE MOJENU peaTbHBIX OOBEKTOB, MPOILIECCOB U
SABJICHUM, BBIACNIATH TNPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SIBJICHUH, TPUMEHSIThH (PU3NUECKUE MOJEITH ISl OO BSICHEHUS
(bH3UIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHHS, TIPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalluld TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHKCJIE TPeOyIOlMe YHCICHHOTO OICHUBAHUS
XapaKTepHBIX 3HAYCHUN (DU3NYECKUX BEITUYHWH, NPU ITOM BHIOMPATH aJIeKBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 [EMOYKY pAaCCyKICHUM C OIOPpOM Ha M3YyYCHHBIE CBOMCTBA
duznueckux sBIEHUN, (GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peniaTh pacu€THble 3ajayu (C omopoll Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (U3UKH, BEIOMpAs aIeKBAaTHYIO (U3HYECKYIO0 MOJIETh, C
WCITOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3MUECKHE BEITMYUHEI,
3aMMChIBaTh KPAaTKOE YCJIOBHE W Pa3BEPHYTOE pEIICHUE 3aJa4d, BBISBIATH
HEJIOCTAOIINE WM M30BITOYHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METOA pEIICHUS
3a/layd, WCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHSAThH METOMbI aHalN3a
pa3MepHOCTEH, MCIOIB30BaTh rpadUIeCKUe METOABl PEIICHUs 3a7ad, MPOBOIUTH



MaTeMaTHYecKue TMpeoOpa3oBaHMs W PacuéThl, OICHWBATh PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HA4YCHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3HUeCcKOl BeTUYMHBI, TTOJIYYCHHOW MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUECKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHUM  WCCIICJIOBAHMS  pAClO3HABaTh  MPOBEPSEMOE  MPEATIOIOKECHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJIYICHHBIA PE3YNIbTAT;,

IIPOBOAUTH OIBITHI 10 HAOIIOICHUIO (PU3UYECKHUX SBICHUN WU (PU3HUECKHX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMIeparypel, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHUs) TIPH
U3TYy4eHHH OT I[BETa H3Iydaromieil (MOTJIOMAIONIe) MOBEPXHOCTH, CKOPOCTh
UCTIAPCHMSI BOJBI OT TEMIIEpaTyphl KUIAKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
AIICKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MOCTOSIHHBIX MarHUTOB, BU3YyaJU3allis MarHUTHBIX MOJICH TTOCTOSTHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOWCTBA 3JICKTPOJBUTATENS TIOCTOSTHHOTO TOKa): (OPMYIHUPOBATH MPOBEPSEMOE
npeanosioxkenue  (TMIOTe3y) O  BO3MOXKHBIX — pe3yJibTaTax  HaOJIOACHUH,
CaMOCTOSITETTLHO COOMpPAaTh yCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHWS,
OIMCHIBATh X0/l OTBITA U (DOPMYIIMPOBATH BHIBOJIBI;

NPOBOJIUTh TMPSIMbIE M KOCBEHHBIE W3MEpPCHHs (U3NYECKUX BEIUYMH
(TeMriepatypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CHJIa TOKa, HaNpsOKEHUE,
yIenbHasl TEIUIOEMKOCTh BEIIECTBa, COMPOTUBICHHE IMPOBOAHHMKA, paboTa U
MOIITHOCTh DJIGKTPUYECKOTO TOKA) C HMCIIOJIb30BAHUEM aHAJOTOBBIX U ITU(PPOBBIX
mpuOOpoB, 0OOCHOBBIBATH BHIOOpP METOAa H3MEPEeHHs, (DUKCHPOBATH IMOKA3aHUSI
prOOPOB, HAXOIUTH 3HAUCHUE MU3MEPSICMOW BEIMYHHBI C MMOMOIIBIO YCPEIHEHUS
pe3yabTaTOB CEPUH H3MEPEHUH U OIEHUBATH MOTPENTHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (DH3MUECKUX
BEIUYMH (3aBUCUMOCTbH JIaBJICHUS BO3JyXa OT €ro oO0bEéMa W HarpeBaHUsA WIIU
OXJIXKJICHUS, UCCIIEIOBAaHUE SIBJICHUS TEIJIO0OMEHA IPU CMEIIMBAHUU XOJIOIHON U
ropsideii  BOJABI, 3aBUCUMOCTH COTPOTHBIICHUS TPOBOJHUKA OT €ro JJINHBI,
IUIOMIAN TIOMEPEYHOTO CEYCHHs] U YACIBbHOTO CONPOTHBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAMPSHKCHUS Ha
MIPOBOJIHUKE, MCCIIEIOBAHUE TOCIEAOBATENIBHOTO M TMapaUIETLHOTO COSAMHEHUH
MPOBOJTHUKOB): COBMECTHO C yuuTedeM (GOpMyIHpOBaTh 3agady U THUIIOTE3Y
MCCJICIOBAHUSI, CAMOCTOSITENIPHO IIJIAHUPOBATH HCCIEJOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCIMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJIb30BAHUEM WHCTPYKIIHH,
MPEICTABIATH MOJTYyYEHHBIC 3aBUCUMOCTUA (PU3NYECKUX BEJIMYHUH B BUJIEC TaOIUIl U
rpauKoB, OIEHWBATH TOTPEIIHOCTH, JEJaTh BBIBOJALI IO  PE3yibTaTaMm
WCCJICIOBAHMS,



coOroaTh MpaBuia O€30MacHOTO TpyJda Hpu paboTe ¢ JabopaTOpHBIM
000opy10BaHUEM;

XapaKTEePU30BaTh MPUHIIMUIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLECCOB C OMOPOM Ha HMX OMHUCAHUS (B TOM
qyclie: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETUUK DJIEKTPUUYECKON SHEPIHH, HIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTeNbHbIE  3JIEKTPONPUOOpHl  (IpUMEpPHI), MNPEJOXpPaHUTENIH U  HUX
MPUMEHEHUE B OBITYy W TEXHUKE, IPUMEHEHHE TOCTOSHHBIX MAarHUTOB,
AJNIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSHHOIO TOKA), UCIOJIb3Yysl 3HAHMS O
CBOMCTBaX (pu3UuecKux SBICHUN, HEOOXOoAUMBbIE (PU3UYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HU3MEpPUTEIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM pPHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC,  TMCHUXPOMETP, THUTPOMETpP, JIBUTAaTellb BHYTPEHHErO0  CrOpaHwus,
AJNIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbl DJJEKTPUUYECKUX  LEemed ¢
MOCJIEJIOBATENIbHBIM M MApaJUICNIbHBIM  COCIMHEHHEM JJIEMEHTOB, pa3inyas
yCIIOBHbIE 0003HAYEHHUS JIEMEHTOB JJIEKTPUUYECKUX IENEH, UCIIOIb30BATh CXEMBI
U CXEMaTUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUU Y4eOHO-TIPaAKTUYECKUX
3ajad;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU NIl O0OECTICUECHUS
0e30MacHOCTH TPU OOpallleHUHd ¢ TpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pPOBBS M COOJIIONEHHUS HOPM DOKOJOTHYECKOTO TOBEACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOATEILHO (POPMYNIHPYS TIOWCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIIMXCS
3HAHWA W CPABHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIICIATH WHGOPMAIIHIO,
KOTOpasi SBJISETCS MPOTUBOPEUNBON MITM MOKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TuTeparypy (pu3mdeckoro comepkaHus, CIPABOYHBIE MaTEPHUAIbl, PECypChl CETH
WuTtepHer, Bmanerp mnpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE IHUCHMEHHBIE W KpPATKUE YCTHBIE COOOUICHUS,
00001mast HOOPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB (DH3UYECKOTO COJEPIKAHMS, B
TOM  4YHclie NOyOJUYHO  MPEACTABIATh  PE3YyJbTaThl  NPOECKTHOM  WJHU
HCCIIEI0OBATENBCKOMN NI TEIbHOCTH, TPU 3TOM I'PaMOTHO UCIIOIb30BaTh U3YUEHHbIN
NMOHATUWHBIA ~ anmmapaT  Kypca  (U3UKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAILUEN;



MIPU BBIMOJHEHUN YYEOHBIX MPOECKTOB W UCCIEAOBaHUN (U3UYECKUX MPOIIECCOB
pacrpenensaTh O00s3aHHOCTH B TpyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/lauaMu, CIEIUTh 3a BBIMOJHEHUEM IUJIaHA JCUCTBUUA M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHUBATh COOCTBEHHBIM BKJaJl B JIEATEIbHOCTb TPYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISAS TOTOBHOCTH
paspeiiatb KOH(GIUKTHIL.

K koHny oOyueHuss ¢ 9 knacce mnpeaMeTHble pE3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHS (CUCTEMA OTCUETa, OTHOCUTEIILHOCTh MEXaHUUECKOTO
JIBIDKCHUSI, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXaHUUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK U YIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3JIy4eHHUE, MIKaJIa JIEKTPOMArHUTHBIX BOJIH, UICTOUHUKHU CBETA, OJU30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPhl MCITYCKAaHUS W TIOTJIONICHUS, anbda-, 0eTa- U ramMmma-
U3JTYYCHUS, U30TOIbI, sJIEpHA M TEPMOSICPHAs DHEPreTHKA) U CUMBOJIMYECCKUM
SI3bIK (PU3UKYU TIPU PEIICHUU YYeOHBIX U TPAKTUUECKUX 3a]1a4;

YBEPEHHO  pa3inuyaTh  SABIEHHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
OpSMOJIMHEHHOE JIBIDKCHUE, PABHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBIKCHHE,
CBOOOJHOE TMaJIeHHe TeJ, JBIKEHHUE I10 OKPY>KHOCTH, B3aUMOJICHCTBUE T,
paBHOBECHME MaTEpHAIIbHOM TOYKH, pPEaKTUBHOE JBUKEHHE, HEBECOMOCTD,
KosebaTreabHOe  JIBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BbIHYXKIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIDKEHHE (PacCIpOCTpaHEHUE U OTpakKeHHE
3ByKa, UHTepdepeHIus U audpakius BOIH), TPSIMOJIMHEHHOE pacpoCcTpaHeHHeE,
OTpakKeHHE M TMpPEJIOMJICHHE CBETa, II0JIHOE BHYTPEHHEE OTpa)KCHUE CBETa,
pasnokeHue Oenoro cBeTa B CHEKTP U CIOXKEHHUE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAs  PAJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYAaTOro  CIEKTpa
U3ITy4eHHUs) 1O OMUCAHUIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBICHHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXaroieM Mupe (B ToM yucie (GU3NUYECKUe SIBICHHS B TIPUPOJIEC: NMPIUBBI U
OTJIUBBI, ABUXKEeHUE TUIaHeT COJHEYHOM CHCTEMBbI, PEAKTUBHOE JBHKEHHE KUBBIX
OpraHU3MOB, BOCIPHUSITHE 3BYKOB >KHUBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMHUUYECKUE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TeJl, ONTUYSCKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JEHUCTBUE BUANMOTO, yIbTPadUOJIETOBOIO UM PEHTTCHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPaJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE NPUPOJHBIX MUHEpAJOB JCHCTBUE PANMOAKTUBHBIX H3ITYyYEHHH Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 337a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUYECKUX SIBJICHU;

OMKUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIIOIb3Ys
du3nyeckue BENMYMHBI (CpeIHSsI W MTHOBEHHAsh CKOpPOCTh Tejla MpH



HEPaBHOMEPHOM [IBIDKCHHH, YCKOPCHHUE, MEPEMEIICHHE INPH PaBHOYCKOPCHHOM
MPSIMOJIMHEWHOM  JIBIDKCHHH,  yIJOoBas  CKOPOCTh,  IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHUE, CUJIa TPEHHS, CHJIa YIIPYTOCTH, CUjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajIeHus, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJIbC TEa, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHW4YeCKas paboTa U MOITHOCTbh, TIOTCHIIMAJIbHAS YHEPTUs Tea,
MTOTHSITOTO HAJT TOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATON TIPYKUHEI,
KHHETHYECKasl JHEPrus, IOJIHAsS MEXaHW4YecKas OJHEprus, MEepHoJ, W 4YacToTa
KOJICOaHMM, ITepUOT MaTEMAaTUIECKOTO U TIPYKUHHOTO MAasTHUKOB, JIJTHHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTejb TMPEITOMIICHHUS
cpenpl), TIpH ONUCAHWW TPABWIBHO  TPAKTOBaTh  (PU3WYECKHH  CMBICI
UCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHUS WM CIUHUIBI (DU3UYCCKUX BEITUYHH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (U3HUYECKYIO BEIUYUHY C JPYTHMH
BEJITMYMHAMH, CTPOUTH rpadMKH U3yUYEHHBIX 3aBUCUMOCTEH (DPU3HUECKUX BEJINYUH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHCHUS SHEPIHMH, 3aKOH BCEMUPHOTO TATOTCHHS, TTPHHIIMII
CYIEpIIO3UIIMA CHWJI, TPUHIMII OTHOCUTEIbHOCTH ['amunes, 3akoHbsl HploTOHAa,
3aKOH COXPaHCHUS HMMITYJIbCa, TEOPEMY O KHHETHYECKOW »Hepruu, 3akoH ['yka,
3aKOH bepHyIIn, 3aKOHBI OTPaKCHHUS W TPEIOMIICHHS CBeTa, (OpMYyITy TOHKOU
JIMH3BI, TTTAHETAPHYIO MOJISNIb aTOMa, HYKJIOHHYIO MOJIETh aTOMHOT'O sI/Ipa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAacCOBOTO YHCEIN TP SACPHBIX PEAKIUAX, MPU ITOM
pa3inuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €70 MaTEMaTHIEeCKOE BBIPAKCHHUE;

CTpOHTH (PU3MYECKHE MOJEIH PEabHBIX OOBEKTOB, MPOIECCOB W SBICHUH,
BBIJICSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTENICHHBIE CBOHCTBAa OOBEKTOB,
IPOIIECCOB, SIBIICHUH, TPUMEHATh (HU3UYECKHEe MO Uil  OOBSCHEHUS
(H3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKUE SBICHUS, TIPOIIECCHl M CBOWMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHTyalliii TPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, H peniarh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHKCJIE TPeOyIOlMe YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3NYECKUX BEITUYUH, MIPU ITOM BHIOMpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BHISABISATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYIO ITIEMOYKY PACCYXACHHM W3 2—3 IIaroB C OMOpON HAa HW3Yy4YCHHBIC
CBOMCTBA (PU3MUECKUX SABJICHHUM, PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO periaTh pacuéTHBIC 3a7a4ll M0 M3ydaeMbIM TeMaM Kypca (U3HKH,
BEIOWIpass aJeKBaTHYIO (DU3UYECKYI0 MOJIEeNb, C HCIOJB30BAaHUEM 3aKOHOB W
dbopMy, CBSI3BIBAIOMNX (DU3MUYECKUE BETUUUHBI, 3aITUCHIBATH KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBISBISATH HEIOCTAIONINE WU W30BITOYHBIE
JaHHBIe, OOOCHOBBIBATH BBIOOP METOMA PEIICHHUS 3aJa4d, WCIOJIb30BaTh
CIIpaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIM3a PAa3MEPHOCTEH, MCIIOIb30BaTh
rpadudeckue  METOABl  pemieHus  3aj]ad, MPOBOJUTH  MAaTEMAaTHYECKHE



mpeoOpa3oBaHus U PACUETHI, OIEHUBATh PEATUCTHYHOCTh TOJYICHHOTO 3HAUYCHHUS
(¢u3nUecKkol BETUYMHBI W ONPEACNATh Pa3MEPHOCTh (U3MYCCKOW BEIMYUHEI,
MOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUECKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMMCAHWHM  WCCJICMIOBAaHUS  PACIO3HABaTh  TPOBEPSAEMOE  IMPEATOIOKCHHE
(rumoTe3y), OICHWBATh MPABUIBHOCTH TMOPSAKA TPOBEACHUS WCCIICIOBAHUS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

IIPOBOJMTH OIBITHI 1O HAOJIOICHUIO (PU3UYCCKHUX SBICHUN WIH (PU3HUECKHX
CBOMCTB Tei (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAaHCHUS DHEPIHH,
3aKOHA COXPAaHCHHUS WMITYJIbCa, JICMCTBHE 3aKOHA bepHYITM W BO3HMKHOBEHHUE
NOBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJICOAaHMA, TPAMOJMHEHHOE pPaclpOCTPaHCHHE CBETa,
pa3ioKeHne OCJIOTo CBETa B CIEKTP, M3YYCHUE CBOMCTB M300paKEHUS B TIOCKOM
3epKaJic ¥ CBOMCTB M300paXKeHUs MpeaMeTa B COOMpAroIel JIMH3E, HAOII0ACHHUC
CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB U3JyYeHHS): (DOPMYIUPOBATH MPOBEPIECMOE
npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITEJILHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa o0OpymoBaHWS,
OIMCHIBATDH XOJI OMBITA U (HOPMYITUPOBATH BHIBO/IBI,

IPOBOAUTH NMPU HEOOXOAMMOCTH CEPHUIO0 TPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYCHUE U3MEPSIeMOM BEIMYMHBI M OMNpEAeNsisi IMOrPEUIHOCTb
pE3yNbTaTOB MPAMBIX H3MEpPEHUN, OOOCHOBBIBATH BBIOOP crocoba W3MepeHus
(M3MepUTENBHOTO PUOOpa);

IPOBOAUTH KOCBEHHBIC M3MEpEHUsT GU3NUECKUX BEIUUUH (CPEIHSS CKOPOCTh
U YCKOpEHHE TeNla MPU PABHOYCKOPEHHOM JBUWIKEHUH, YCKOPEHHE CBOOOJHOIO
najgeHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT  TPEeHHUS  CKOJIBKCHHS,
MeXaHW4YecKkas paboTa H  MOIIHOCTh, 4YacTOTa H IEpHOJ  KojeOaHUi
MaTeMaTUYeCcKOTO0 W  TIPYKXUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparonieii JUMH3BI W e€ ONTHUYeCKas CHia, paJAruoaKTHBHBIA (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/a HW3MEpPEHHUs, IUIAHUPOBATh M3MEPEHHUs, CaMOCTOSTEIbHO COOUpaTh
DKCIIEPUMEHTATBHYI0 ~ YCTaHOBKY,  BBIYHCIATH  3HAYCHWE  BEIWYUHBI |
AHAM3UPOBATH TOJYYCHHBIC PE3YNbTATHI, OLEHWBASI MOTPEITHOCTHh PE3YIHTATOB
KOCBEHHBIX U3MEPECHNUN;

IPOBOAUTH IKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BENWYHH (3aBHCHUMOCTHh MyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIBHOW CKOPOCTH, 3aBHUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHHS, MEpUOaa KOJeOaHWN MaTeMaTHYECKOTO MAasTHUKA OT



JUIMHBI HUTH, OMNPENENICHUEe YCKOPEHHS CBOOOJHOTO TMaJCHUs, HCCIETOBaHUE
W3MEHEHHUsI BEJIMYMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTH yria
OTpaXXEHUA CBETa OT Yyria NaJCHHs, YyIrja MPEJIOMICHUS OT Yyrjia NaJcHUs
CBETOBOTO JIy4a, HCCIENOBAHUE TPEKOB: HU3MEPEHHE SHEPrUM 4YaCTHUIBl 10
TOpMO3HOMY IyTU (110 oTorpadusm)): COBMECTHO C yUHUTeJIeM (POpMYIUPOBAThH
3a7]a4y M TUIIOTE3y UCCIIEIOBAaHUSA, CAMOCTOSTEIBHO IUIAHUPOBATH UCCIIEIOBAHUE,
CaMOCTOSITEILHO COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, MPEACTaBIAThH
MOJTyYEHHbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUIl U TpadUKOB,
OIICHUBATH MOTPEITHOCTH, JAEIaTh BEIBOBI 110 PE3yIbTaTaM HCCIICIOBAHUS;

coOmoaTh mpaBuia O€30MacHOro Tpylda mnpu paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEePU30BaTh MPUHIIMIBI TCUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX MPOIIECCOB C OMOPON Ha WX OnucaHus (B TOM
YUCJe: CHUAOMETpP, JTAaTYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPCHHMS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEIECKOI, ONTUYECKHE
CBETOBO/IbI, CIEKTPOCKOII, TO3UMETpP, kaMepa BuiibcoHa), MCTMONB3ys 3HAHUS O
cBOMCTBaX (PM3UYECKUX SIBICHUU M HEOOXOJIUMbIC (U3UUECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHMUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB MIPH
pelIeHUH y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TOCTPOCHUS
N300paKeHUH B IJIOCKOM 3€pKajie U cCOOMparoliei JIMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUeHUS
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECCKHMH YCTPOMCTBaAMH,
COXpaHEHHUS 3J0pPOBBS M COOJIIOJICHUS HOPM OKOJOTUYECKOTO TIOBEJCHHS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (HOPMYITUPYS TMOMCKOBBIM 3aMpOC, HaXOIUTh MYTH OIpPEIACIICHUS
JIOCTOBEPHOCTH TOTYYECHHOW HH(POPMAIMK HA OCHOBE HMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TuTeparypy (pu3mdeckoro comepKaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
WNutepHer, BiaaeTh NpuUEMAMU KOHCHEKTHPOBAHUS TEKCTa, MNPeoOpa30BaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMEBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIC MHCHBMEHHbIE M YCTHBIE COOOIIECHHUS HA OCHOBE
nH(MOpPMAITMN U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOINIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKON NS TEILHOCTH MIPU
3TOM TPaMOTHO MCIIOJb30BaTh W3YYCHHBIM TOHSATUWHBIN anmapar H3y4aeMoro



pazgena (U3MKA M COMPOBOXKIATh BBICTYIUIEHHUE MpPE3CHTAUUEd C Yy4ETOM
O0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (mndposbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bceero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
1.1 duznka — HayKa 0 IPUPOJIe 2
1.2 dusnyeckue BEJTMINHEI 4
1.3 EcTtecTBeHHO-Hay4YHBIN METO]T TO3HAHUS 2
Hroro mo pazueny 8
Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
2.1 Crtpoenue BemecTa 2 1
JIBrykeHre 1 B3aMMOACHCTBUE YaCTHUII
2.2 4 2
BEIIECTBA
2.3 ArperatHble COCTOSIHHS BEIIECTBA 1
Hroro mo pazgeny 7
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnuecKoe ABUKEHUE 10
3.2 Wuepnus, Macca, MIOTHOCTh 9
3.3 Cuna. Bunpe! cun 15
Hroro no paszneny 34
Pasnen 4. /laBieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB
4.1 JaBnenue. [lepenaua naBieHus: TBEPABIMU 5 2




TCJIaMU, XKUJAKOCTAMU U Ira3daMu

4.2 JlaBiieHHE KUIAKOCTH 6
4.3 ATMoOcdepHOe TaBieHUE 5 1
44 I[eI/ICTBIfe JKUJKOCTH M ra3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazueny 28
Pa3nen 5. PaGora u MomHoCTh. JHEprus
51 Paborta 1 MontHOCTH 6
5.2 [TpocTeie MEXaHU3MBI 8
5.3 MexaHnuueckasi JHEprust 5)
Hroro mo pazueny 19
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpHUTENBHO-0000IIAOIITHIT MOTYITH 6
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 23




8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pasnen 1. TensioBble siBJIeHUsI
1.1 CtpoeHue u CBOMCTBA BelIeCTBA 6
1.2 TemnnoBeIe mpoIecch 33 1 6.5
Hroro mo pazueny 39
Paznea 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DneKTpuUYecKre 3apsabl. 3apsHKCHHBIC Tella 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 31 10
2.3 MarsuTHbIC SBICHUS 11
2.4 DneKTpOMarHuTHas WHITYKITUS 7 1
Hroro mo pazaeny 58
Pasnen 3. [loBTOpuTE1bHO-00001IAK0 M MOYIb
3.1 [ToBTOpUTENBEHO-0000MIAOIINNA MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. Mexanuveckue siBJIeHUSA
MexaHn4ecKoe IBIKEHUE H CITIOCOOBI €T0
1.1 30 1 4
OTIMICAHHUS
1.2 B3aumoeticTBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1
Hroro mo pazueny 63
Pa3nen 2. Mexanuveckue K0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieGaHus 8 3.5
2.2 MexaHu4ecKre BOJHBI. 3BYK 10 3
Hroro mo pazgeny 18

Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

BHGKTpOMaFHI/ITHOC IoJIE U

3.1 6
ANIEKTPOMAarHUTHBIE BOJIHBI
Htoro mo pazneny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA 8
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP




Hroro no pazneny

16

Paznena 5. KBantoBble ABJIeHUA

5.1 Hcnyckanue u moriioneHne CBeTa aToMOM 1
5.2 CrpoeHue aTOMHOTO siipa
5.3 SnepHble peakuu 7
Wroro mo pazueny 16
Pa3nes 6. IloBropuTeibHO-0000 a0 1M I MOYJIb
6.1 MexaHn4decKue SBJICHHS (TOBTOPUTEIIBHO- 6 3
' 0600IIAKOIII MOTYIIb)
6.2 TerutoBbIe sBIIEHUS (TIOBTOPUTEITBHO- 3
' 0000IIAKOIII MOIYIIb)
6.3 DJEeKTPOMArHUTHBIC SIBJICHUS 3 1
' (MOBTOPHUTETHLHO-0000IAIOIINA MOTYITh )
6.4 CaeToBbI€ SIBIICHUS (TOBTOPUTEILHO- 1 1
' 0600IIAKOIII MOIYIIb)
6.5 [ToBTOpHUTEIBHO-0000IIAOIITNIT MOTYIIb 4
Hroro mo pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




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

7 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

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

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pa3nuyaTh SBJICHUS MO ONMMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacrmo3HaBaTh  MPOSIBIIEHWE M3YyYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY)KaIOIlleM MHpE, B TOM 4Hciie (GU3NYECKUE SIBICHUS B NPHUPOJE, MPH
9TOM TEePEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CYyULIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBICHUI

1.4

OTIMCBHIBATh M3YYCHHBIC CBOWCTBA TN W (PU3WUYECKUE SIBJICHHS, MCTIOIB3YS
¢u3znueckue BENWYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3nuecKuit CMBICT UCIONb3YyEMbIX BEIMUMH, UX 0003HAYEHUS] U €AUHUILIBI
(¢u3nuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOLIME JTAHHYIO
(¢bu3nuecKyl0 BEIWYMHY C JAPYTMMH BEJIMYWHAMHU, CTPOUTH TIpaQUKu
W3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUUNH

1.5

XapaKTepu3oBaThb CBOMCTBaA TECII, (bHSH‘ICCKI/Ie ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA HU3YyUYCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa M 3aliMChbIBaTh €ro MaTCMaTn4€CKOEC BBIPAXKCHUEC

1.6

00BSACHATH (PU3HUECKUE SBIICHUS, IPOLECCHl U CBOMCTBA Tell, B TOM UHUCIE U
B KOHTEKCTE CUTYallUi MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BHISBISATh
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 TOru4ecKux
nraroB ¢ omopoil Ha 1 — 2 W3y4eHHBIX CBOICTBAa (PM3MYECKUX SBIICHUH,
(bu3MYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacu€THple 3aadyd B 1 — 2 NEHCTBHA, HCIOJB3YS 3aKOHBI U
(bopMmynbl, cBs3bIBalOIIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalIM3a
yCIOBHS 3aJ[auyl 3allMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3MUYECKHE
BEIMYMHBI B (OPMYNIbI M TPOBOAUTH PACUEThl, HAXOJIUTh CIIPABOYHBIE
JlaHHble, HEOOXOAUMBIE Ul PELICHMs 3a/ad, OLIEHUBATh PEAMCTHYHOCTh
HOJy4eHHOU (pr3nUecKOl BEJINYMHBI

1.8

pacro3HaBaTh IpOOJEMbI, KOTOpPblE MOXHO PpEHIMTh NpU TOMOIIU
(U3NYECKUX METO/0B, B ONMUCAHUU UCCIIEIOBaHMS BBLICIATH MPOBEPSEMOe
MpEarnookeHne (TUIoTe3y), pa3udaTh U HHTEPIPETUPOBATH MOJTyISHHBIH
pe3yabTaT, HAaXOAWTh OMIMOKM B XOJE OIBITA, JEIaTh BBIBOJBI IO €ro




pe3yiapTaTam

1.9

MPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UUECKUX SABICHUHA WIN (PU3NIECKUX
CBOMCTB Ten: (hopMyIHpOBATh IMpPOBEpsieMble IMPENNOJOKEHHs, COOUpPaTh
YCTAaHOBKY M3 MpPEUIOKEHHOTO 000pYyJOBaHUs, 3alHMCHIBATh XOJ OMBITA U
(hopMyIMpOBaTh BHIBOIBI

1.10

BBHITIOJIHATh TPSMBIE H3MEPEHUSI C UCIOJIB30BAaHUEM AaHAJIOTOBBIX M
UQPPOBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHUSA MPHOOPOB € Y4ETOM
3aJJaHHOU a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

IPOBOJUTH MCCIECIOBAHUE 3aBHCUMOCTH OJHON (PU3MYECKOW BEITHMYMHBI OT
APYrOM € UCIIOJIB30BAaHMEM NPSIMBIX HM3MEPEHUH, Yy4acTBOBaTh B
IUIAaHUPOBAaHUM  y4eOHOIro  MCCIEelO0BaHUs, coOuparb YCTaHOBKY |
BBINIOJIHATh M3MEPEHHUs, Clelys NpeaIoKeHHOMY IUIaHy, (UKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEIWYMH B BHJE
MPEIIOKEHHBIX Ta0nul U TpaduKoOB, AeNaTh BBIBOJBI [0 pe3yiabTaTam
HCCIIEI0OBAaHUS

1.12

MPOBOJUTh KOCBEHHBIE M3MEpEeHHUs (U3NYECKUX BEJIUYUH, CIenys
MPEIIOKEHHOW WHCTPYKIUU: TpU BBINOJHEHUH HW3MEpEHUil coOuparh
JKCIIEPUMEHTAJIBHYI0O YCTAHOBKY UM  BBIYMCIATH 3HAYEHHE HMCKOMOM
BEJINYMHBI

1.13

coOro1aTh MpaBwiia TEXHUKH 0€30MacHOCTH Mpu padboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM

1.14

yKa3blBaTh MPUHLHUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB,
XapaKTepu30BaTh MNPUHLHUIBI  JEHCTBUA  HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C MOMOILIBIO UX ONUCAHUS, UCMOJIb3ys 3HAHUS O
CBOMCTBaxX (hM3MUECKUX SBJICHUM U HEOOXOIMMble (hU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  NPUMEPHl  (HAXoAuTh  HWHpOpMAIMIO O  MpHUMEpax)
NPaKTUYECKOTO UCIOJIb30BaHUsl (PU3MYECKHX 3HAHWH B TOBCEIHEBHOM
KU3HU 11 oOecrieueHrss 0€30MacHOCTH MU OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHUS 370POBbs M COOJIIOJICHHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIICH Cpeie

1.16

OCYILIECTBIIATH OTOOpP MCTOYHUKOB HH(popManmuu B ceTu IMHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOIIUXCSA
3HAHMM W INyTEM CPaBHEHMsI Pa3jIMYHBIX HCTOYHMKOB  BBIICIATH
UHPOpMaLIMIO, KOTOpas SBISIETCS NPOTUBOPEUYHMBONMIN MOXKET ObITh
HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh MIPU BBIMOJHEHUH YYEOHBIX 3aJlaHU Hay4YHOMOIYJISPHYIO
JAUTEPATYpy (PU3NYECKOTO COJIEpKaHUs, CIIPABOYHBIE MaTE€pPHaJIbl, PECYpPCHI
cetu MHTepHer, Binaaerb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIMK U3 OJTHOM 3HAKOBON CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaUU (PU3NUYECKOTO COJICPIKaHUs, B TOM




qrcie MyOoJudHO AeaTh KPaTKUE COOOUICHHUS O Pe3yNIbTaTax MPOEKTOB MITH
y4eOHBIX MCCIIEJOBAHUMN, MPU ATOM T'PAMOTHO HCIIOJIb30BaTh M3YyYCHHBIN
MOHATUHHBINA ammapaT Kypca (PU3HKH, CONPOBOXKAATH BBICTYIUICHHE
Mpe3eHTaluen

1.19

IIpY BBINOJIHEHUU Y4YE€OHBIX IPOEKTOB U UCCIEAOBAHUN paclpeaeisTh
0053aHHOCTUM B TpYyNIE€ B COOTBETCTBUM C IIOCTAaBIEHHBIMU 3aJayaMu,
CIEIWTHh 3a BBIIOJHEHHEM IUIaHA JCHUCTBUM, aJ€KBaTHO OLCHUBATh
COOCTBEHHBIM  BKJIQJ B  JIEATEJIBHOCTb  IpPYINIbl,  BBICTPauBaTh
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX

8 KUIACC

Kox
NpoBepPsieMoOro
pe3yJabTara

1.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCITIOJIB30BaTh NOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3HIECKOE SBICHUE

1.3

pacrio3HaBaTh  NPOSIBJICHUE  HM3YyYCHHBIX  (DU3MUYECKMX  SBICHHHA B
OKpYKArollleM MHUpe, B TOM 4Huclie (U3UYECKUE SBICHUS B TPUPOJE, TPHU
9TOM TEPEeBOJUTH TPAKTHYECKYIO 33/Jady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

OTHCHIBAaTh M3yYCHHBIE CBOMCTBA TeNl M (PU3MUYECKUE SBIICHUS, HCIONb3YS
¢u3nueckue  BENMYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3MUeCKUil CMBICT HCMOJIb3yEeMbIX BEJIUYUH, O0O3HAUECHUS M E€AUHHULIBI
(Gbu3MuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBSA3BIBAIOLIME JTAHHYIO
(¢u3MyuecKyr0 BEIWYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUUNH

1.5

XapaKTCPHU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IG ABJICHHA MW IIPOLCCCHI,
HCIIOJIb3Ys HU3YUCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbIBAThb €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBACHATH (bHSI/II-ICCKI/IC npouecCol U CBOIMCTBa TCJI, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa: BBIABJIATH
NPUYIHUHHO-CICACTBCHHBIC CBA3HU, CTPOUTDH 00BsicHeHHE U3 1 — 2 JIOrHYeCKHuX
mraroB ¢ IOMOIIBIO 1 -2 N3YYCHHBIX CBOMCTBa (I)I/I3I/I‘-ICCKI/IX HBJIeHI/IP’I,
(I)I/BI/ILICCKI/IX 3aKOHa HJIM 3aKOHOMCEPHOCTU

1.7

peuiarb paC‘{éTHLIe 3aga4dyud B 2 -3 HeﬁCTBHﬂ, HCIIOJIb3YA 3aKOHBI H
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (bI/I3I/I"IeCKI/IC BCIIMYMHBI. Ha OCHOBC aHalIn3a
YCIOBUA 3aJadyd 3allMCbIBATb KPATKOC YCIOBHC, BLBIABIATL HEAOCTATOK
JaHHBIX U  pCIICHUA  3alayu, BBI6I/IpaTB 3aKOHbBI H (bOpMYJ'ILI,
HCO6XO,Z[I/IMLIC o e€ peuicHusd, MNPOBOIUTDH paC‘-IéTBI U CpaBHHUBATH




MIOJIYYCHHOC 3HAYCHHC (1)I/I3I/I'-I€CKOI\/'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pPELIUTh MpPH MOMOIIU
(U3NYECKUX METO/IOB, HCIOJb3ysd ONHCAHUE HCCICIOBAHUS, BBIIACIATDH
IIPOBEPSIEMOE  NPENOJOKEHUE, OLIEHUBATh IPAaBUIBHOCTh  IOPSJIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBObI

1.9

IIPOBOJIMTH OTIBITHI 110 HAOTIOACHUIO (PU3UICCKIX SBJICHUHN WIN (PU3HUSCKUX
CBOUCTB Tell: (POpPMYIIMPOBATH TPOBEPSEMbIC IPEIIOJIOKCHHS, COOMPATh
YCTaHOBKY W3 TIPEIOKCHHOTO O0OPYIOBAHHMSI, OMKCHIBATH XOJ OIBITA U
(hopMyIMpOBaTh BHIBOIBI

1.10

BBIIIOJIHATE HPAMBIC USMEPCHHA C UCIIOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60p0B
U JaTYUKOB (PU3UYECKUX BEJIUYMH, CPAaBHMBATH PE3YJIbTAThl U3MEPEHUN C
y4€TOM 3a]aHHOM aOCOJIFOTHOM MOTPENTHOCTH

1.11

MIPOBOJUTH UCCIIEJOBAaHUE 3aBUCUMOCTHU OJHOW (PM3NYECKOW BETUYHUHBI OT
APYrol €  HUCHOJIB30BAaHWEM  INPSIMBIX  HM3MEpPEHUN:  IUIaHUPOBATH
HCCIIeIOBaHUE, COOMpPATh YCTAaHOBKY M BBIMOJHITH H3MEPEHHUS, CIEnys
MpEeIIOKEHHOMY  IUIaHy,  (UKCHpOBaThb  pe3ylbTaThl  MOJYYEHHOMU
3aBUCHUMOCTH B BUJIE TaONIUI U I'padUKOB, AeJIaTh BHIBOJBI [0 pe3yabTaTaM
HCCIIEI0OBAHUS

1.12

MPOBOJIUTh KOCBEHHBIE HM3MEpEHUs (PU3NYECKUX BEIWYHMH: TUIAHUPOBATH
U3MepeHusi, CcoOupaTh  AKCIEPUMEHTAJbHYI0O  YCTaHOBKY,  CJenys
MPeII0KEHHOM UHCTPYKIMH, ¥ BBIYUCIIATH 3HAUYCHUE BETUUMHBI

1.13

coOo1aTh MpaBwWiia TEXHUKH 0€30TacHOCTH MpU padboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM

1.14

XapaKTepu30BaTh MNPHUHLMUIBI  JEHCTBUS  U3YYEHHBIX MNpuOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUsA, UCIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX SABJIEHUH U  HEoOXonuMmble  (uU3MUECcKHe
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IPOCTBIC TEXHUYCCKUEC YCTpOﬁCTBa U HU3MEPHUTCIIBbHBIC
HpI/I60pBI o cxeMaM M CXEMAaTUYHBIM PpHUCYHKaM, COCTaBJISITb CXCEMBI
QJICKTPHUYCCKHUX Heneu C IOCICA0BAaTCIbHBIM n ImapauiCJIbHbIM
COCAMHCHUCM 3JJIEMCHTOB, pa3jindyast YCJIOBHBIC 0003HAYEHHUS DJIEMEHTOB
QJICKTPHUYCCKHUX Heneu

1.16

NPUBOJUTH  NpHUMEphl  (HAXOAUTh  HMHGOPMAIMIO O  NpPHMeEpax)
IPAaKTHYECKOTO HCIOJIb30BAaHUA (PU3NYECKUX 3HAHMH B IOBCEIHEBHOM
KHU3HU Ui oOecriedeHus 0e30MacHOCTH IpU OOpallleHuu ¢ IpubopaMu M
TEXHUYECKUMH YCTPOWCTBAMH, COXpAHEHHUS 370POBbsl U COONIOJICHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKpYXKaloIlel cpene

1.17

OCYIICCTBJIATL IIOUCK HHq)OpMaI_IPII/I q)HSH‘leCKOFO COACPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMCIONIUXCSA 3HAHUH U HYTeM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX MUCTOYHUKOB BBIACIIATH I/IH(bOpMaLII/IIO, KOTOpas ABJIACTCA
HpOTHBOpC‘IHBOfI WJIA MOYET OBbITh HCI[OCTOBCpHOﬁ

1.18

HCIIOJIb30BATh IIPU BBINOJIHCHUN y‘-IC6HBIX 3aJlaHui HAayYHO-TIOMMYJIAPHYTO




aUTeparypy (GU3MYECKOrO COJCpPKAHMUS, CIPABOYHBIC MAaTEPHUAJIbI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeoOpazoBanus HHGOPMAIIUY U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
0000mas WHPOpPMAIMIO H3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
COJIEp’KaHus, B TOM YUCJIE MYOJUYHO MPEACTABIATh PE3YIbTATh IPOEKTHOM
WIHM UCCIIEI0BATEIbCKOMN NEATENLHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3yYCHHBI TOHATUHHBIN anmapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIIJICHUE IIPE3CHTALNEN

1.20

NP BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIEAOBAHMM (PU3MUECKHUX
MIPOLIECCOB pacHpeneNiaTh OOS3aHHOCTH B TIpyNNe B COOTBETCTBUH C
IIOCTABJICHHBIMU 33Ja4aMH, CJICIUTH 3a BBIIIOJIHEHUEM IUIAHA JICHCTBUM U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIaJ B
JEeSATEIbHOCTD TPYIIIBI, BBICTPaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBJISASI TOTOBHOCTD pa3peniaTb KOHPIUKTbI

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pasiinydaTth SABJIICHHA II0 OIIMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYOIIHUX JAHHOE (bHSH‘lCCKOC SIBJICHUC

1.3

pacmo3HaBaTh  MPOSIBICHHWE  M3YyYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY)KaIOIlleM MHUpe, B TOM 4Hciie (U3NYECKUE SIBICHUS B MPHUPOJE, MPH
3TOM TIEPEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBLICIATH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SBICHUI

1.4

OIMCBIBATHL U3YUYCHHBIC CBOMCTBa Tel U (1)H3I/I‘16CKI/IG SABJICHUS, UCIIOJIb3Y
(1)I/ISI/I‘IGCKI/I6 BCIINMYUHEI, IIpu OIMuCaHun IIpaBUJIbHO TpaKTOBATb
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIMYUH, 0003HaYeHUsT U CAMHHNIBI
(I)I/ISI/I‘IGCKI/IX BCINYMH, HaAXOJIUTb (1)OpMy'J'IBI, CBA3BIBAIOIUC TAHHYRO
(1)I/ISI/I‘IGCKYIO BCJIMYMHY C JAPpYruMHu BCJIIMYMHAMH, CTPOUTH Fpa(bI/IKI/I
N3YUYCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCIIMYHH

1.5

XapaKTCpU30BaThb CBOMCTBa TCII, (I)I/I3I/I‘ICCI(I/IC ABJICHUSA W TIPOLCCCHI,
HCIIOJIb3Ys HU3YUCHHBIC 3aKOHBI, npu O9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa " 3alIMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBACHATH (I)I/BI/I‘-ICCKI/IC nmponeccoel U CBOICTBaA TCJI, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOTO XapPaKTCPa: BbIABJIATH
NPHUYINHHO-CJICACTBCHHLIC CBA3H, CTPOUTDH 00BsICHEHHUE U3 2 — 3 JIOTHYECKHUX




[IaroB C MOMOINBI0 2 — 3 HM3Y4YEHHBIX CBOWCTBA (PM3MYECKUX SIBICHHIA,
(U3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3a7adu (ONMMparoLIMecss Ha cucremMy u3 2 — 3
YpaBHEHUI), UCTIONB3YS 3aKOHBI U (HOPMYIbI, CBSI3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBUsA 3aJa4d 3allMChIBaTh KpaTKOe
YCJIOBHE, BBISBISATH HEAOCTAIONINE WM W30BITOYHBIE JAaHHBIE, BHIOMpPATH
3aKOHBI ¥ (hOpMyJsbI, HEOOXOAUMBIEC JJISI PEIICHUs, TPOBOIUTH PACUETHI U
OIICHUBATh  PEATMCTUYHOCTH  IOJYYEHHOTO  3HAUeHHUS  (U3NIECKOM
BEJINYUHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXXHO pEUIUTh TMPU TOMOIIH
(bUBUYECKUX METOJOB, HCHOJB3Yysl ONUCAHUE WCCIECIOBAHUS, BBIICTATH
MpoBepsieMOe  TPEANOJIOKEHHE, OICHUBATh IPABWIBHOCTH  TOPSJIKA
MPOBEJACHUSI  WCCIEAOBAHMS, JIeNlaTh  BBIBOJBI,  HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOTIOIEHUN U OTIBITOB

1.9

MPOBOJIUTH OTBITHI IO HAOTIOICHUIO (PU3UYECKUX SIBICHUHA WA (PU3NIECKUX
CBOMCTB Te€JI: CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOTO
Habopa 00OpyIOBaHUS, OIHUCHIBATH XOJ OINbBITA W €ro pe3yiIbTaThl,
(hopmMyIUpPOBaThH BBIBOIBI

1.10

MIPOBOJUTH MPHU HEOOXOJUMOCTH CEpHUI0 NPSIMBIX H3MEPEHM, Onpeaemnss
CpemHee 3HAYCHHME HU3MEpsieMOW BenuuuHbl ((POKYCHOE paccTosHUE
cobmparomed JUH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a HW3MepeHUus
(m3mepuTensHOTO IPHOOPA)

1.11

MPOBOJUTH HCCIEIOBAaHHE 3aBHUCUMOCTEH  (U3MUECKUX BEIUYHH C
WCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUil: IIaHUPOBaTh HCCIIEJOBAHUE,
CaMOCTOSITEJIBHO ~ COOHMpaTh  yCTaHOBKY, (DPUKCHpOBaTh  pe3ysIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3WYECKMX BEIMYMH B BHUAEC TaOIUIU
rpaduKoB, J1e/aTh BBIBOIBI 10 pe3yJbTaTaM HCCIEA0BAHUS

1.12

IIPOBOAUTHE KOCBCHHBIC H3MCPCHUA (bHSH‘leCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MEPCHH, CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO YCTAaHOBKY H BBIIIOJHATH
HU3MCEPCHUA, CIICAYA HpC,HHO)KeHHOﬁ HHCTPYKIHUH, BBIUYUCIIATH 3HAYCHHC
BCJIMYMHBI U AaHAJIM3UPOBATH TTOJIYYCHHBIC PE3YJIbTAThI C y‘IéTOM SaﬂaHHOﬁ
IOTpCIIHOCTH I/ISMCpCHI/Iﬁ

1.13

coOIr0aTh MpaBuiia TEXHUKH 0E€30MMaCHOCTH MPH paboTe ¢ 1a00paTOPHBIM
00opyn0BaHUEM

1.14

pa3in4aTb OCHOBHBIC TIPHU3HAKHW HN3YYCHHBIX (I)I/ISI/ILIGCKI/IX MOJETIEH:
MaTepHralibHad TOYKa, a0COJIFOTHO TBépI[OC TECJIO, TOYEYHBIM HCTOYHHK
CBCTA4, JIy4, TOHKaA JIMH34, IIJIaHCTApHAasA MOICIIb aTOMa, HYKJIOHHAasA MOJCJIb
ATOMHOTO sApa

1.15

XapaKTCpU30BaThb IMPUHIUIIBL JEeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha UX ONHCAHUS, UCIIOJIb3YsS 3HAHUA O
CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HCO6XOI[I/IMBIG (1)I/I3I/ILICCKI/IC
3aKOHOMCPHOCTH




1.16

HCIIOJIb30BAThL CXEMbI U CXECMATUYHBIC PUCYHKH H3YYCHHBIX TCXHUUYCCKHUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB IPHU
peIICHNN y‘-Ie6HO-HpaKTI/I‘-IeCKI/IX 3ajaa4, OIITHYCCKHEC CXCMBI JJIL
MOCTPOEHHSI N300paKEHUH B TUIOCKOM 3epKaJie U coOmparomiei ImH3e

1.17

OPUBOJIUTH  HpuUMepbl  (HaxoauTh  HHGOpMALUMIO O  IpUMeEpax)
IPAKTUYECKOTO HCIIOJIb30BAHUS (PU3UYECKUX 3HAHUH B IIOBCEIHEBHOMU
KHU3HU U1 oOecriedeHnuss 0e30MacHOCTH MpH OOpalleHuu ¢ mpudopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COONIOICHUS HOPM
9KOJIOTMYECKOI0 TIOBE/ICHUS B OKPYKaIOLLEeH cpee

1.18

OCYILECTBIATh TOUCK HH(pOpMaUUU (U3NYECKOTO COACPKAHHUS B CETH
WuTepuer, camocrosiTenbHO (GOpMYyIUpys MOUCKOBBIN 3alpoc, HaXOAWUTh
IyTU ONpENeNeHNs JI0CTOBEPHOCTH MOJYy4EeHHOW HMH(OpMalMKU Ha OCHOBE
MMEIOIINXCS 3HAHUW U JOTIOJIHUTEIBHBIX HICTOYHUKOB

1.19

WCIOJIb30BaTh MPU BBINOJHEHWH Y4EOHBIX 3a/laHUi HAy4YHO-TIOMYJISIPHYIO
TUTEepaTypy (PU3MIECKOro CcoAep KaHHsl, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeobpazoBaHus HHOOPMAITH U3 OJHONW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

cO31aBaThb cOOCTBEHHBIE IMHMCHLMEHHBIE U YCTHEBIC COO6I].[GHI/I5[ Ha OCHOBC
nHpopMallud M3 HECKOJbKHX HCTOYHUKOB (U3NYECKOTO COJIEp’KaHus,
MyOJIMYHO MPEACTaBIATh PE3yNbTaThl MPOEKTHON WM HCCIEeI0BATEIbCKON
JIEATEIIbHOCTH, MIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYECHHBIN MOHSITHITHBII
anmapar Hu3y4yaemoro pasiena (QHU3MKU U CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIHEH C YIETOM 0COOCHHOCTEH ayIMTOPHUH CBEPCTHUKOB

1.21

IpU  BBIMOJHEHUH Y4YEOHBIX TMPOEKTOB M UCCIEAOBAaHMM (PU3MUECKHUX
IPOLIECCOB paclpedensiTh OO0S3aHHOCTH B TpYIIe B COOTBETCTBUM C
MOCTABJICHHBIMU 3aJ]auaMU, CJIEIUTHh 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBaThb COOCTBEHHBIM BKJIaJ B
NeSITeNIbHOCTh TPYIIbI, BHICTpaUBaTh KOMMYHUKAaTUBHOE B3aWMOJICHCTBUE,
IPOSBIISS TOTOBHOCTh pa3peniaTb KOHPIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon
IIpoBepsiemble 371eMeHTBI COAEPKAHUS
pa3aesia  3j1eMeHTa

®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

®usnka — Hayka o npupone. SBienus npupoasl. Ousnyeckue
1.1 SIBIICHUS: MEXaHWYeCKHe, TEIJIOBLIE, ANEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE

O®uznyeckue BeNMUUHBL M3MepeHne QU3NYECKHX BEIHYMH.
1.2 dusnueckue prOOPHI. [TorpemnocTs WU3MEPEHUM.
MexnyHapoaHas cucTemMa eIMHUIL

EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJII0IcHHE,
1 13 MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJBUKEHHUE THUIIOTE3,
' SKCIIEPUMEHT o MPOBEPKE THIIOTE3, o0BsACHEHNE

HAOJIFOIAEMOTO SABJIEHUS

1.4 Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

[IpakTrueckue paboOTHI:
N3MepeHne pacCTOsTHUM.
N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
Onpenenenue pa3MepoB MaJIbIX TEJ.
N3mepenne Temneparypbl NP MHOMOLIM KUAKOCTHOTO
TEPMOMETPA U TaTYMKA TEMIIEPATyphI

1.5

INEPBOHAYAJIbHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMblI U MOJICKYJbI, UX pPa3MEpPEI.

2.1 OnBITHI, TOKA3bIBAIOILIUE TUCKPETHOE CTPOCHHE BEIECTBA

99 JIBmokeHue vactull BemiectBa. CBs3b CKOPOCTH JIBUKCHHS
' 4acTull ¢ Temreparypoii. bpoynoBsckoe nemwxkenue, nuddysus

53 B3aumoielicTBHE YacTHI] BEIIECTBA: IPUTHKEHUE U
' OTTaJIKUBAHUE

2 ArperatHple COCTOSIHMSI BEIIIECTBA: CTPOCHHE Ta3o0B,

94 KUAKOCTEW M TBEPABIX (KPUCTAJUIMYECKUX) Tel. B3anuMocBs3b

' MEX1y CBOMCTBaMHM BEI[ECTB B Pa3HBIX arperaTHbIX COCTOSHUSX
U UX aTOMHO-MOJIEKYISPHBIM CTPOECHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTdeckue pabOTHI:
2.6 Onenka jauaMeTrpa aTroMa  METOJIOM  psioB  (c
UCTOJIb30BaHueEM (oTorpaduii).




OnbITh IO HAOTIOICHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbITEl IO OOHAPY)KEHUIO ACUCTBUS CHUI MOJICKYJISIPHOTO
IPUTSKEHUS

JABVOKEHUE U

B3AVIMOJIEMCTBUE TEJI

3.1

Mexanndeckoe IBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE
JBWKECHUE

3.2

Ckopoctb. CpenHsii CKOPOCTb IpU  HEPABHOMEPHOM
IBMKEeHUH. Pacdér myTn U BpeMeHH JBUKCHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpLMU. B3auMonelicTBue Ten Kak
IIpUYMHA U3MEHEHUS! CKOPOCTH ABWXKEHUS Tell. Macca kak Mepa
WHEPTHOCTH TeJa

3.4

ITimorHocTe BemtectBa. CBA3h IUIOTHOCTH C KOJIMUYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOJICUCTBUS Tel

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue cuiibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

SIBneHne TATOTEHHSA W chia TsHkecTH. CHiaa TSDKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocTts

3.8

Cuna tpenusa. TpeHHne CKONbXKEHUSI U TpeHue Mokos. Tpenue B
IPUPOJIE U TEXHUKE

3.9

CroxxeHue Cujl, HampaBJICHHBIX IO OJHOW MPSIMOIl.
PaBHOelicTBYIOIIIAS CHIT

3.10

[IpakTrueckue paboOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHHS (LIapuka B
KUAKOCTU, MOJIENIU 3JIEKTPUUYECKOr0 aBTOMOOWIISL U TakK Jajee).
Omnpenenenue cpeaHel CKOPOCTH CKOJNBXKEHUs Opycka WU
HIapuka Mo HaKJIOHHOW muiockoctu. OmpezneneHue MIOTHOCTU
TBEpAOro Tena. OIMBITBI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD
pacTspkeHus (IedopMaliun) NPy>KUHBI OT MPHJIOKEHHON CHIIBI.
OnpIThI, JEMOHCTPHUPYIOIIHE 33aBUCHUMOCTh CHJIBI TpPEHUs
CKOJIbKEHHSI OT Beca Tela M XapakTepa COMPHUKACAIOIIUXCS
MOBEPXHOCTEH

3.11

dusnueckue SBICHUS B npyupoac: IMIIPHUMCPbBI ABHKCHUA C
pa3siIMdHbIMU CKOPOCTAMHU B )KUBOH U HEKHBOM IIpupoac,
JIECTBUE CHIIBI TPCHUSA B IPUPOJAC U TEXHUKC

3.12

Texaudeckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATIHUITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpmoro Tena. CrnocoObl  yMEHBIIEHUS U
YBEIMYEHUS J1aBICHUS

4.2

JlaBnenue rasza. 3aBUCHMOCTb JaBJCHHUS Taza OT 00bEMa,
TeMIIepaTyphbl




4.3

Hepeﬂaqa JaBJICHUA TBép[[BIMI/I TCJIaMU, X KUJKOCTAMHU U Ira3daMu.
3akon Ilackans. [IneBMaTHUYeCKUE MaIIUHEI

4.4

3aBUCUMOCTD JABJICHUA JKUJIKOCTH oT TTyOUHBI.
luppocratnyeckuii  mapagokc.  CooOmarommecss  COCY/bI.
I'mapaBnuyeckre MeXaHU3MBI

4.5

Atmocdepa 3emmm u armocdepHoe naBieHue. [IpuumHBI
CYIIECTBOBAHUsI  BO3AYIIHOM  o0Ooiouku  3emum.  OnsiT
Toppuuemmu. 3aBHCHUMOCTH  aTMOC(EpPHOTO JABJICHUS OT
BBICOTHI HaZl YPOBHEM MOPA

4.6

Nsmepenue  atmocdepHoro  mamieHus. [lpubGoper s
U3MEPEHHS aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBME KHUIKOCTM W Ta3a Ha MOTPYKEHHOE B HUX TEIO.
BrrTankusaromias (apxuMenoBa) cuia. 3aKoH Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tejda B BoJe OT 00BEMa
MOTPYKEHHOM B JKUIKOCTh dacTu Tena. OmnpejeneHue
BBITAJIKUBAIOLIEH CHUJIbI, JEMCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B JKUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BHITAIKHUBAIOIIEH CHJIBI,
JNEUCTBYIONIEH Ha TEJO B JKUAKOCTH, OT Macchl Teya. ONbITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAIKHMBAIOIIEH CHJIBI,
JIEHCTBYIONIEH Ha TEJIO B KUIKOCTH, OT 00BhEMA MOTPYKEHHON B
JKHUJIKOCTh YacTH Tella HW OT IUIOTHOCTH  KHJKOCTH.
KoncTpynpoBanue apeomerpa Wil KOHCTPYUPOBAHHUE JIOAKU U
OIpENICIICHUE €€ TPY30T0IbEMHOCTH

4.10

duzndeckue SBICHHUSI B npupoac: BIHUAHUC aTMOC(i)epHOFO
JaBJICHHA Ha JKUBO OpraHusm, ILIaBaHUEC pBI6

411

Texuuueckue yCTpoiicTBa: cooO1aronecs COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUN MPECC, MAHOMETD,
OGapoMmeTp, BBICOTOMED, MOPIITHEBOM HACOC, aPEOMETP

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora

5.2 MexaHnyeckasi MOIIIHOCTb

53 [IpocThie MEXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS IJIOCKOCTb.

' [IpaBuio paBHOBecHs pbIyara

5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJI0Ky
«3onotoe mpaBuno» MexaHuku. KoadduiueHnt mnone3Horo

5.5 neicTBusl MexaHu3MmoB. IIpocTeie MexaHU3MBI B OBITY H
TEXHHUKE

5.6 [ToTeHnmanpHast JHEPTUU TN, TIOIHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus




58 [lonnass MexaHuyeckass »dHeprus. 3aKOH M3MEHEHHS U
' COXpaHEHUsI MEXaHWYECKON IHEPTUn
[IpakTuyeckue pabOTHI:
Omnpenenenue pabOTHl CHIIBI TPEHHUS MPU PABHOMEPHOM
59 JIBIDKGHMM ~ Tejla 10  TOPU3OHTAIBHOM  TOBEPXHOCTH.
' HccnenoBanue ycnoBuil paBHoBecusi peruara. M3amepenue KII]
HAaKJIOHHOM  IIOCKOCTH. M3ydeHue 3akoHa  COXpaHEHMs
MEXaHUYECKOM SHEPruun
5.10 ®u3n4ecKue ABICHUS B IPUPOJIE: PbIYArd B TEJIEC YEJIOBEKA
Texnuueckue YCTpOMCTBA: pplyar, IO IBUKHBIN 51
5.11 HETMOJBUKHBIM  OJIOKM, HAKJIOHHAS IIJIOCKOCTh, IPOCTHIC
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAePKAHUS
pasgena  3JieMeHTa
TEITJIOBBIE SABJIEHU A
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKON TEeopHuH
6.1 CTpoeHHUsl BemiecTBa. Macca u pazMmepbl MOJEKYNI. OTMbITHI,
' MO/ITBEPIK IAIOLITUE OCHOBHbBIE T0JIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPHUH
6.2 Mogenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSTHHI
' BenlecTBa. Kpucramnuyeckue u amopQHbie Tena
6.3 OOBbsiCHEHHE CBOWMCTB Ta3oB, JKHAKOCTEH M TBEPIBIX TEN Ha
' OCHOBE MOJIOKEHUN MOJIEKYIIPHOKHHETUYECKOI TeopUH
6.4 CMauuBaHue U KanWUISIPHbIC SIBJICHUS
6.5 TenoBoe paclIMpeHHe U CKaTHE
6 6.6 Temneparypa. CBsi3b TemrmepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JBUKEHUS 4aCTHUI]
6.7 Buytpennss oueprus. CnocoObl HW3MEHEHHs BHYTPEHHEH
' SHEPTrUU: TeIUIonepeaaya U COBEpIICHUE pPabOThI
6.8 Buasl  Temmomnepepauu: — TEMJIONMPOBOAHOCTb,  KOHBEKIUS,
' U3ITy4eHHe
6.9 KonnuecTBo TemnoTel. Y ienbHas TEMIOEMKOCTh BEIIECTBA
6.10 TermooOMeH U TeMJIOBOE paBHOBecHE. YpaBHEHHE TEIJIOBOTO
' Oananca
6.11 [InaBneHne u OTBEpJIEBAHME KPUCTAUIMUECKUX BEIIECTB.
' VnenbHas TEI0Ta MIaBIECHUS
6.12 [TapooOpa3zoBanne u koHjeHcauus. Mcnapenuwe. Kumnenwue.




VY nenvHas TEIUIoTa napooOpa3zoBaHMUAL. 3aBUCHUMOCTD
TEMIIEPATYPhI KUTICHUSI OT aTMOC(EPHOTO JTaBICHHUS

6.13

BuasxxHocTh BO311yXa

6.14

3Hepr1/151 TOILJIMBA. VI[CJIBHEUI TCIJIOTA CropaHusa

6.15

[punnuner pabotsl TemoBbix asurareneid KIIJ TteruoBoro
asurarens. TemoBple JBHUTATENM W 3allUTa OKPYKAIOLIEH
cpesl

6.16

3aKOH COXpaHEHUS U TMPEBpALlEHUs SHEPruu B TEIJIOBBIX
mpoueccax

6.17

[IpakTnueckue pabOTHI:

OneIThl 0 OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJSPHOTO
MPUTSDKEHUS.

OnBbITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB MOBAapEHHOM COJU
WIH caxapa.

OnpITHl 10 HAOMIOJEHUIO TEMJIOBOIO PACIHIMPEHHs ra3os,
KUAKOCTEN U TBEPBIX TEI.

Omnpenenenre JaBleHUs BO3/lyXa B OajsIoHe MIPHIIA.

OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh  JIaBJICHUS
BO3/lyXa OT €ro o0bEMa 1 HarpeBaHus WIN OXJIAKIEHUS.

IIpoBepka rHUMOTE3bl JIMHEHHOW 3aBUCUMOCTH JIJTUHBI
cTOoJIOMKA O KHAKOCTH B  TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPATYPHI.

HaGmronenne wm3MeHeHWsT BHYTPEHHEW SHEpPTHHM Tela B
pe3ynbTaTe Terionepeaadn U paboThl BHEIITHUX CHUIL.

HccnenoBanue siBieHHs TEIJIOOOMEHA IMPH CMEUIMBAHUU
XOJIOJTHOM U TOPsiYEH BOJIBI.

Omnpenenenre KOIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOM
IIPU TEIJIO0OMEHE C HAarpeThIM METAJUTMUECKUM LIMIHHIPOM.

Omnpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca uCHapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/IyXa.

Omnpenenenue yaenbHON TEIUIOTHI TUIABICHUS JIb/A.

6.18

dusznyeckue SIBICHUS B IpUupoAc: MMOBECPXHOCTHOC HATAKCHUC U
KallWIJIAPHBIC ABJICHHA B IPUPOAC, KPHCTAJIbl B IIPUPOAC,
H3JIYUCHUC COJ'IHI_Ia, 3aMCpP3aHUcC BO,I[OéMOB, MOPCKHEC 6pI/ISLI;
O6pa3OBaHI/Ie POCHI, TYMAaHa, NHEA, CHETa.

6.19

Texuuueckue yCTpOICTBa: KallWIISIPBL, pUMeEpbI
UCIOJIb30BAHUS KPUCTAIIOB, XKHUJIKOCTHBIH TEPMOMETp, JaTUUK
TEMIIEPATYpbl,  TEPMOC, CHCTEMa  OTOIUIEHHS  JIOMOB,
TUTPOMETPBI, TCHUXPOMETp, TMapoBas TypOMHA, JBUTaTellb
BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA




7.1

Onexrpuzanus Tei. JBa poaa 3JIEKTPUYECKUX 3apsiI0B

B3aumopnelictBue  3apspkeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHUSL 3apSIKEHHBIX TEJl OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIAMH )
Dnekrpuyeckoe mosie. Hanpsmk€HHOCTh 3JIEKTPUUYECKOTO TOJIS.

7.3 [lpyHnun  cynmepno3uiuM  AJIEKTPUYECKMX  mojedl  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenn JNEKTPUYECKUX 3apsI0B. DneMeHTapHBbIN
7.4 anekrpudyeckuii 3apsia.  Crpoenue aroma. [IpoBogHuku u
JTUDJICKTPUKU
7.5 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
26 DNEeKTPUYECKUM TOK. VYcnoBust CYIIIECTBOBAHUS
' AIEKTPUUECKOTO TOKA. ICTOUHUKHU TTOCTOSIHHOTO TOKa

77 JleficTBUSI  DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
' MAarHUTHOE). DIEKTPUIECCKUI TOK B )KUAKOCTSIX U ra3zax

7.8 Onekrprueckas nenb. Cuia Toka. JNeKTPUIECKOE HANPSKEHHE

79 ConpoTHuBi€HHWE TPOBOJHUKA. YIEIbHOE CONPOTHBIIECHUE
' BEILIECTBA

7.10 3akon OMa 1 ydgacTka 1enu

7.11 [TocnenoBarensHOE M MAPATIICIBHOE COSAMHEHUE MPOBOHUKOB

712 PaGoTa u MONTHOCTH 3JIEKTPpUUECKOTO TOKa. 3akoH JIkoyms —

' Jlenna

713 DNIEKTPUYECKHUE TIENU U TIOTPEOUTENIN DIIEKTPUUECKONW SHEPTUU

' B ObITy. KopoTkoe 3aMbikaHue

214 [Tocrosinuple ~ MarHUTHL.  B3aumopeiicTBHe  MOCTOSHHBIX

' MarHuTOB

715 MaruauTHOe noje. MarauTHoe noJie 3eMJIM U €ro 3Ha4eHUe s

' XKH3HU Ha 3emiie

216 OneiT DOpcrena. MarHuTHOe TOJie  DJIEKTPUYECKOTO  TOKa.

' [IpumeHeHue 31eKTPOMarHuTOB B TEXHUKE
JleificTBE MarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM.

217 DneKTpoaBUTraTeNlb  MOCTOSHHOTO  TOoKa. Vcronb3oBaHue

' JNIEKTPOJBUTaTENe B TEXHUYECKUX YCTPOHCTBAX M Ha
TpaHCHOpTe

718 Onpitel @apanes. SIBneHHE HIEKTPOMATHUTHOM WHIYKIIUU.

' IMpaswuiio Jlenra
OnekrporeHepatop. CrnocoObl TOTYYEHHS] DIIEKTPUUECKOU

7.19 SHEPrUuu. DIEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHUKAX
SHEPTUHU

790 [TpakTudeckue pabOTHI:

OmnbBITH 1O Ha6J'IIO,I[eHI/IIO QJICKTPpU3AUUN TEJI HHI[yT(LIHCfI U Ipu




COIIPUKOCHOBEHUHU.

HccnenoBanue neiCTBUS IIEKTPUUYECKOTO TOJISL HA MPOBOJIHUKH
U JUDJIEKTPUKHU.

COopka u mpoBepKa padOThI AIEKTPUICCKON MU OCTOSTHHOTO
TOKA.

H3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HWIYIIETO 4Yepe3
pPE3UCTOp, OT COMPOTHUBIICHHUS PE3UCTOPA W HAIPSKEHUS Ha
pe3ucrope.

ONbITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH AJIEKTPUUECKOTO
CONPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUJIOMIATH
MOTIEPEYHOT0 CEUEHUs U MaTepHuaa.

[TpoBepka rpaBuia CIIOXKEHUS HaNPSDKEHU T npu
MOCJIeIOBATEILHOM COEIUHEHUU ABYX pe3ucTopoB. IIpoBepka
nmpaBWja Uil CHJIBI TOKAa TPH TMapaUIeIbHOM COEAMHEHUHN
pesuctopoB. OmnpeneneHue padOTHI DIEKTPUUYECKOTO TOKa,
uaymero — vepes  pesuctop.  OmpenereHue  MOITHOCTH
JJIEKTPUYECKOTO  TOKa,  BBIJACISIEMOM  Ha  pE3UCTOpe.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO dYepe3
JaMIMoOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJI
HarpeBatens. lccnenoBaHMe MAarHUTHOTO —B3aUMOJIEHCTBUS
MOCTOSIHHBIX ~ MAarHUTOB.  VI3yuyeHHWe  MarHUTHOTO  TOJIs
MOCTOSIHHBIX MAarHUTOB NpPU MX OOBEIMHEHUU U Ppa3JIeNICHUU.
HccnenoBanue AeWCTBUS ANEKTPUYECKOTO TOKA Ha MAarHUTHYIO
cTpenky. OIBIT, JAEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIbI
B3aMMO/JICHCTBUS KATYIIKH C TOKOM W MarHuTa OT CUJIbI TOKa U
HanpaBlieHUss TOoKa B  Karymke. M3ydeHue nedcTBuUs
MarHUTHOTO TOJI Ha MPOBOJHUK ¢ TOKOM. KoHcTpyrnpoBanue u
u3ydeHue paboTel anekrpoasurarens. Msamepenme  KIIJ
ANEKTPOABUTATEIbHON YCTAaHOBKU. OTMBITHI MO HCCIEIOBAHUIO
SIBJICHUS ~ DJCKTPOMAarHUTHOW  WHAYKIUHU:  HCCIIEIOBaHUE
W3MEHEHU 3HaYCHHS U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA

dusnyeckue SBICHUS B NpUpOAC: SJICKTPUYCCKUC ABJICHHUA B
aTMOC(I)epe, QJICKTPHUYCCTBO JKHBBIX OPraHU3MOB, MAarHuTHOC

721 nosie 3emiH, Apeiid MONIOCOB, POJb MAarHUTHOTO TMOJIA AJis
YKU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
TexHudyeckne  YCTpPOWCTBA:  DJIEKTPOCKOMN,  aMIEPMET),
BOJIBTMETP, pPEOCTaT, CYETYMK DIIEKTPUUYECKON HSHEPTHH,
7 99 ANEKTPOOCBETUTETIHLHBIC puOOPHI, HarpeBarebHbIC
' ANEKTPOTPUOOPHI (mpumepsl), ANEKTPUYECKHE
PeOXPAHUTEH, AIIEKTPOMATrHUT, AIIEKTPO/IBUTATEINb

IMMOCTOAHHOTI'O TOKA, TCHEPATOP IMOCTOSAHHOTO TOKA




9 KUIIACC

Koz Konx snementa [IpoBepsieMble 3JIEMEHTHI COEepKaHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanudeckoe ABuxkeHue. MarepuanbHas Touka. Cucrema
' orcuéra
8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JIBHKCHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
8.4 HepaBHomepHOe mnpsmonuHelHoe nBmxkeHue. Cpemsss u
' MT'HOBEHHAsI CKOPOCTH TeJla TPH HEPAaBHOMEPHOM JIBUKCHHUN
8.5 VYckopenne. PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBUKECHUE
8.6 CBoboanoe magenue. OnbiTer [Namues
PaBHOMEpHOE [BMKEHHE 10 OKpYKHOCTH. llepmon wu
8.7 yacToTa oOpamieHus. JluHelHas ©  yryioBas  CKOPOCTH.
LeHnTpocTpeMUTENEHOE YCKOPEHUE
8.8 [TepBrriit 3akoH HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 [IpuHIIUTI CYTIEPIIO3UITNH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHHs: CHJIa TPEHUS CKOJIbKEHHS, CHJIa TPEHUS
' MOKOSI, IPYTrre BUIbI TPEHHUS
8.14 Cuna Ts>KeCTU U 3aKOH BCEMHPHOTO TSATOTEHUS. Y CKOPEHHE
' CBOOOJHOTO MaJACHUS
8.15 JBwxenue maHer Bokpyr Cousnpna. IlepBas kocmuyeckas
' CKOpocTh. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecre MaTepuanbHOM TOYKU. AOCOTIOTHO TBEPAOE TEIIO
8.17 PaBHOBecue TBEpAOro Tena € 3aKPEIUIEHHOM OChIO
' BpaieHus. MoMeHT cuiibl. LleHTp TsxecTH
8.18 Nmnynsc Tena. M3Menenue ummynbca. IMIynsc cHItbl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 PeakTuBHOE NBMXKEHUE
8.21 Mexanunueckasi paboTa 1 MOLUTHOCTb
8.9 Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsi3b SHEPTUU U
' paboThI
8.93 [loTenumaneHas SHEprusi Tena, MOAHATOTO HAJ| MOBEPXHOCTHIO
' 3emun
8.24 [ToTeHnmanpHas 3HEPIUs CKATON NMPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KWHETUYECKOM SHEPrUn

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTuyeckue pabOTHI:

OrmpeznenieHue CcpelHed CKOPOCTH CKOJBKEHHS Opycka Wiu
JBUKEHUS IIapuKa IO HAKJIOHHOW IulocKocTH. OrpeneneHue
YCKOpEHUsl Telda TMpU PAaBHOYCKOPEHHOM JBW)XEHMU 110
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue  3aBUCMMOCTH  IYTM  OT  BPEMEHM  IpHU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HauaJbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €ciau MNP PaBHOYCKOPEHHOM JIBKEHUU
0e3 HavyaJlbHOM CKOPOCTH MYTH OTHOCSTCS KaK psJi HEYETHBIX
yHhcel, TO  COOTBETCTBYIOIIME  MPOMEXKYTKH  BpEeMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHIIbI
HOpMasnbHOTO naBieHus. OrnpeneneHue kodpuIueHTa TPEeHUs
CKOJIb)KEHUS. Onpenenenue KECTKOCTHU MPYKHUHBI.
Onpenenenve pabOThl CWJIBI TPEHHUS TIPU PaABHOMEPHOM
JOBUKEHUM ~ Tella [0  TOPU3OHTAIbHOM  IOBEPXHOCTH.
Omnpenenenre paboThl CHIIBI YIPYTOCTH HpPH MOJIBEME Ipy3a ¢
UCIIOJIb30BaHUEM HETOIBUKHOTO U TIOJBUKHOTO OJIOKOB

8.28

duzndeckrue SBJICHUS B npupoac: IMpUIWMBBI W  OTJIMBEI,
JABHMXKCHUC TIJIAHET Comaeunoi CHUCTEMBI, pCAKTUBHOC NIBHUKCHUC
JKUBBIX OPraHu3MOB

8.29

Texnuyeckue yCTpONCTBa: CHUAOMETP, AATYUKU TOJOXKEHUS,
PacCTOSIHUS U YCKOPEHHUSI, PAKEThI

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebaTtenpHoe JABUIKCHUC. OCHOBHEIE XapaKTCPpUCTUKHU

9.1 KOJICOaHMI: TIEPHO/I, YaCTOTa, aMIUTUTYAA
9.2 MaremaTtuueckuii W TPYKUHHBIA MasTHUKHU. [IpeBpaieHue
' SHEPTHH MPHU KOJIeOATSIIbHOM JIBH)KCHHUH
9.3 3aryxaromue konedanus. BeinyxaeHHbie koiebanus. Pezonanc
Mexanndeckue BoyHbBL — CBolicTBA MeXaHHYECKMX  BOJIH.
9.4 [IpononpHbIE ¥ TIOTIEpEYHBbIC BOJIHBI. JIJIMHA BOJIHBI M CKOPOCTH
' e€ pacmpocTpaHeHus. MeXaHW4YeCcKUe BOJIHBI B TBEPIAOM TeEIe,
CEICMHUYECKHE BOJIHBI
9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wnudpa3Byk u ynbTpasByk
[IpakTuueckue pabOTHI:
Omnpenenenre 4acTOTHI U Mepro/1a KojaeObaHuit MaTeMaTHYecKoro
9.7 MasTHHKA.

Onpe,ueneHI/Ie YaCTOTbI W IICpHUOA KoJieOaHMit MPY>KUHHOI'O
MassTHHKaA




UccnenoBanue 3aBUCHMOCTH nepuoaa KoseOaHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTU. MccrnenoBanwue
3aBUCHUMOCTH TIEpUOJia KOJICOAHUH MPYKUHHOTO MAsTHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCHMOCTH TEpHOJA KOJICOAHHIA
rpy3a, MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a H KECTKOCTH
npyXuHbL. M3Mepenne yckopeHus: CBOOOTHOTO TaIeHUS
Odusnyeckue SBICHUS B MPHUPOJC. BOCIPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMIICTPSICCHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH,
9X0
9.9 TexHuyeckue ycTpoucTBa: 3X0JIOT, UCIOIb30BAHUE YIbTPA3BYKA
' B OBITY U TEXHHKE
DJIEKTPOMATHUTHOE TTOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
101 DONEKTPOMAarHUTHOE  MOJie.  DJCKTPOMArHUTHBIC  BOJIHEIL.
' CBolicTBa AIIEKTPOMATHUTHBIX BOJTH
10.2 [Ikana 37eKTPOMarHUTHBIX BOJH
103 DnekTpoMarHuTHas nmpuposaa ceera. CKopocTh cBera. BoaHOBEIE
' CBOWCTBa CBETA
10 [IpakTnueckue pabOTHI:
10.4 HN3ydeHue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TOMOUIBIO
MOOMIBHOTO TenedoHa
105 ®dusnvecKkue SBICHUS B TPHUPOJE: OHWOJOTHYECKOE JICHCTBHE
' BUIMMOTO, YIBTPAGHOIETOBOTO U PEHTTEHOBCKOTO H3ITyYCHHUN
106 TexHHUYECKHE YCTPOWCTBA: HMCIIOJIF30BAHHUE AIICKTPOMArHUTHBIX
' BOJIH JUISL COTOBOM CBA3H
CBETOBBIE SBJIEHU S
11.1 JlyueBas monens cBeta. MIcTOUHMKHM cBETa
11.2 [IpssMoMHEITHOE pacIpOCTpaHEHHE CBETa
11.3 Otpaxenue cera. [Inockoe 3epkano. 3aKOH OTPaKEHHS CBETa
114 [Ipenomnenne cBera. 3akoH TpenomiieHus cBera. [lomHoe
' BHYTPEHHEE OTPaKCHUE CBETA
11.5 JIunza. Xop nyyelt B IHH3E
11.6 OnTuueckas cucrema doToanmnapara, MUKPOCKOIA U TeJIECKOIa
1 117 'maz  kak  onTWyeckas  cucreMa.  bIM30pyKocTh |
' JaTbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B cmekTp. OmbiTel HproToHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. [lucnepcus cBeTa
[IpakTuueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YIila OTPa)KEHUS CBETOBOTO
11.9 Jqyda OT yIJia NaJcHHUs.
N3ydyeHne xapakTepuCTHK H300paKeHHUsl TMpenaMera B
TUTOCKOM 3€pKaJie.




HccnenoBanue 3aBUCUMOCTH yIila MPEIOMIIEHUS! CBETOBOIO
Jdyda OT yrJla NaJeHUs Ha IPaHULE «BO3JIyX — CTEKIION.

[Momyyenne wu300pakeHUH C TIOMOLIBIO coOHuparomen
JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHHUS U ONTHYECKOW CHIIBI
COOMPAIOIIEH JIMH3BI.

OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpITBI TIO BOCHPUATHIO IBETa MPEIMETOB TIPU UX
HaOIIOIEHUH Yepe3 I[BETOBbIC (DHUITBTPHI

11.10

®uznueckue sBiaeHUs B npupoie: 3atMeHus ConHua u JIyHsl,
[[BETa TeJI, ONTHYECKUE SBIEeHUA B aTtMocdepe (1BeT Heba,

pedpakums, pagyra, MUPax)

11.11

TexHuueckrue YCTpPOMCTBA: OYKH, MepUcKor, ¢doToanmapar,
OINTUYECKUE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA

12.1

OnwiTel Pezepdopna u mimaHeTapHas Mojenb aTtoma. Mojenb
aroma bopa

12.2

HUcnyckanne u  morjomeHne cBeta aTtoMoM.  KBaHTHI
JIuneluaTelie CIEKTPBI

12.3

PanmnoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3aydeHUs

12.4

Ctpoenue aTtoMHOro siapa. HykiioHHas MOJieb aTOMHOTO siIpa.
N3otonbl

12.5

PannoaktuBHbIe mpeBpareHus. [lepuon mosrypacnamaa aTOMHBIX
sanep

12.6

SnepHble peakiuu. 3aKOHBI COXpPAHEHHUS 3apsAAOBOIO U
MacCOBOI'O YHCell

12.7

3Hepr1/1>1 CBA3U aTOMHBIX SA€CP. CBs3b Macchl U OHEPruu

12.8

Peakuuu cuntesa u genenud saep. Mcrounuku sueprun CostHua
" 3BE3]T

12.9

H)IepHafI OHCPI'CTHKA. HeﬁCTBHC PaanOaKTHUBHBIX I/ISHy‘leHI/Iﬁ Ha
JKUBBIC OPraHrU3Mbl

12.10

[MpakTrueckue paboTHI:

HaGmroieHne CIUTOIIHBIX U IMHEHYAThIX CIIEKTPOB M3ITyUCHHS.
HccnenoBanme TPEeKOB: W3MEpPEHHWE DHEPrUM  YaCTHIIBIIO
TOPMO3HOMY NyTH (110 poTOrpadusm).

W3mepeHne paanoakTUBHOTO GoHA

12.11

dusnyeckue SABJICHUSA B npupone: €CTECTBEHHBIN
paI[HoaKTHBHLIﬁ (bOH, KOCMHUYCCKUC JIYYH, PaJUOAKTHUBHOC
HU3JIYUCHUC TIPUPOAHBIX MHUHEPAJIOB, JefcTBUE paAnOaKTHBHBIX
I/I3J'Iy‘-IeHI/II71 Ha OpraHu3M 4€JIOBCKa

12.12

Texauudeckue YCTpOﬁCTBaZ CIICKTPOCKOII, PIHIIHBPII[yaIIBHBIfI




JIO3UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOU
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[Nonnmanue ponn Gu3uku B HAy4HOU KapTWHE MHUPA; cHOPMUPOBAHHOCTH
0a30BBIX MpEACTABIECHUII O 3aKOHOMEPHOW CBSI3M U I03HABAEMOCTH
SIBIIGHUH  TPUPOJBI, O  pOJM  DKCIepUMEHTa B  (QU3UKE, O
cucteMooOpasyromeid poiau (U3UKH B Pa3BUTHU €CTECTBEHHBIX HaVK,
TEXHUKH U TEXHOJIOTHH, 00 3BOJIIOLMU (PU3NYECKUX 3HAHUW U MX POJIU B
LEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHMHE MHUPA, O BKJIAJE POCCUHUCKUX H
3apyOCKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOILIEr0 MUpPa, pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUS O BHJAX MarepuH (BELIECTBO U IOJIE), O JIBWKEHHHM Kak crocole
CYLIECTBOBaHMUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOEHUs
BEIECTBA, O (PU3NYECKON CYIIHOCTH SIBJICHUN MNPUPOJIbI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE PA3JIN4aTh SIBICHUS
[0 ONHMCAHUI0 MX XapaKTepHBIX CBOICTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SIBICHUE; YMEHHME paclo3HaBaTh
IPOSIBJICHUE H3YYEHHBIX (U3NYECKUX SBICHUM B OKPYKAIOIIEM MHUpE,
BBIJIEIISISL UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBAaMH TOHSITHIHOTO armapara U CHMBOJHUYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHHME HX JId PCIICHHUA y‘IC6HBIX 3aaa4; YMCHHUC
XapaKTepu3oBaThb CBOMCTBA TECII, (bHSI/I‘leCKI/Ie ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIINPUYICCKHUE 3aKOHBI

VYMeHnune OIHCHIBAaTh HN3YUYCHHEIC CBOMCTBa Tel H (bl/ISI/ILICCKI/IC SIBJICHHUA,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/IC BCJIIMYHUHBI

Brnanenue ocHOBaMU METOZOB Hay4HOTO INO3HAHMS C Y4ETOM COOJIIOIECHUS
npaBui 0€30MacHOro Tpy/aa: HabmoJeHne (U3NUYECKUX SIBICHHM:

YMEHHUE CaMOCTOSTENIbHO COOMpPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY W3
JAHHOTO Halbopa 000pylOBaHMs 10 MHCTPYKLMH, OMMCHIBATh XOJ| OIbITA U
3aIUCBIBATH €T0 PE3YNIbTaThl, (POPMYINPOBATH BHIBO/IBI;

IpOBEEHUE NPSAMBIX M KOCBEHHBIX H3MEpEHUil (U3NYECKHUX BEIWYMH:
YMEHHE  IUIAaHUpOBAaTh  H3MEPEHHUs,  CaMOCTOSITENIbHO  coOupaTrh
JKCIEPUMEHTAIBHYIO YCTAHOBKY I10 WHCTPYKLHUH, BBIUYHCIATH 3HA4YEHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJIyYEHHBIE PE3YJIBTATHl C YUETOM 3aJaHHOMN
NOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIeI0BAaHU;
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY U HPOBOJUTH
HCCIIEIOBAaHUE 0 MHCTPYKLIMH, MPEACTABIATH MOJIYYEHHBIE 3aBHCHUMOCTH




¢u3nYecKUx BEIMYMH B BHJIE TaOmUI © TpadUKOB, YYUTHIBATH
MOTPEUTHOCTH, JA€TaTh BBIBOBI 110 PE3yJabTaTaM HCCIIeIOBAHHS

[lonnMaHue XapakTEpHBIX CBOWCTB (DM3MYECKUX MOJeNei (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, MOJEJIU CTPOCHUS ra3oB, JKUAKOCTEH U
TBEPABIX TEN, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO
A1pa) ¥ YMEHUE PUMEHATh UX JJIs1 00bACHEHHUS (PU3NIECKUX MTPOLIECCOB

YMmenne o0bACHATh (PU3NUYECKHE MPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTepa, B
qaCTHOCTH, BBISBJIATH IMPUYUHHO-CJICACTBCHHBLIC CBsA3U u CTPOUTH
0OBSICHEHHE C OMOpPOM Ha W3YYCHHBIE CBOWCTBA (PU3UUYECKUX SIBJIICHUM,
(bu3uYecKue 3aKOHBI, 3aKOHOMEPHOCTH M MOJIETH

YMmenue pemars pacu€THble 3a/aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCIIONIb3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NYECKUE BEIMUYUHBI, B YaCTHOCTH,
3aMMchIBaTh KPaTKOE YCIOBUE 3aJayd, BBISABIATH HEIOCTAIOLIUE JaHHbIE,
BBIOMpaTh 3aKOHBI W  (POpPMyIBI, HEOOXOMWMBIE JUIsi €€ peIIeHus,
WCIIOJIb30BaTh CIIPaBOYHBIE JIaHHBIE, MPOBOJUTH pacuy€Thl M OILIEHUBATH
PEATUCTUYHOCTh MOJTYYEHHOTO 3Ha4YeHHs (PU3MYECKON BEIUYUHBI, YMEHUE
OTIPENeTsATh Pa3MEPHOCTh (PU3UYECKONW BEJIMYMHBI, TIOJYYCHHOW TMpHU
pELIeHNH 3a/1a4un

YMeHue xapakTepu30BaTh MPUHLMIIBI JEHCTBUS TEXHUUYECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MHPUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHYECKHX
MPOLIECCOB MO UX OMHCAHMIO, UCIOJIB3YSl 3HAHUS O CBOWCTBAX (PU3MUECKHUX
SIBJICHUH ¥ HEOO0X0IUMBbIe (PU3HUECKIE 3aKOHOMEPHOCTH

10

YMeHue HUCMob30BaTh 3HAHHUS O (DPU3WYCCKUX SBICHUSIX B IMOBCEIHEBHOMN
KU3HU I oOecredeHusi Oe30MacHOCTH MPH OOpaIleHHH C OBITOBBIMH
npuOOpaMH M TEXHHYSCKUMH YCTPOMCTBAMH, COXPAHCHHUS 3J0POBbS U
COOJIIOZICHUST HOPM DKOJIOTMYECKOTO IOBEACHHS B OKpYKaIOIIEH cpeje;
NOHMMAaHHE HEOOXOJUMOCTH MPUMCHEHHS JIOCTMDKCHUH (UMK U
TEXHOJIOTHH JUISl pallMOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnbIT moucka, MpeoOpa3oBaHMs M IpPEACTaBICHUs  HMHMOpMAIUU
¢u3nyeckoro - colep)KaHus ~C  MCIOJIb30BAaHMEM  HMH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHMH; yMEHHE OLEHHBAaTh JOCTOBEPHOCTb
NOJy4eHHOM uHQOpManmuMuM Ha OCHOBE HUMEIOLIUXCS 3HAHUH WU
JIOTIOJIHUTEbHBIX HMCTOYHHUKOB; YMEHHE MCIIOJIb30BaTh IPHU BbIMOJIHEHUU
y4eOHBIX 3aJaHUil  HAY4YHO-TIOMYJSIPHYIO  JIUTEpaTypy (PU3HYECKOIo
COJZIepKaHus, CIIPaBOYHbIE MaTEpHabl, pecypcsl ceTu MHTepHET; BilajcHNe
0a30BbIMM HaBbIKaMM NpeoOpa3zoBaHMs WH(GOpPMALUU U3 OJHOM 3HAKOBOM
CHUCTEMBl B JPYIyl0; YMEHHE CO37aBaTh COOCTBEHHbIE IUCbMEHHBIE U
YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMAIIH U3 HECKOIBKHX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O13 11O PU3UKE

K IIpoBepsiemMblii 371eMEeHT COepPKAHUSA
o

1 MEXAHUWYECKUE SABJIEHUA

11 Mexannueckoe — nBukeHue.  MarepuanbHass — Touka. CucremMa  oTcuéra.

OTHOCHTENBHOCTh JABUMXKCHUA

PaBHOMepHOe M HepaBHOMepHOe aBikeHHe. CpemHsis ckopocts. Dopmysa s
1.2 | BeiumcieHUs cpeaneit ckopoctu: V = S/t

PaBHOMepHOE mNpsAMOJIMHENHOE JBMKEHUE. 3aBHUCHUMOCTh KOOpPJAMHATHI Teiaa OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO IBHKECHMUS:

13 1 x(f)=x,+vft

I'padukn 3aBUCUMOCTHM OT BpEeMEHM MJisi MPOEKUUU CKOPOCTH, MPOEKIHUH
MepeMeNIeHus, IyTH, KOOPAUHATHI [P PABHOMEPHOM IPSIMOJIMHEWUHOM JIBUKEHNN

3aBUCHUMOCTh KOOPAMHATHl Tella OT BpPEMEHHM B Cllydae pPaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO TBUKECHHUSL:

Sx(f} = 1"0: * f_l'.?: *

[ 3] By N

@opmyibl  UIsi TPOEKUUU [EpPEeMEIIeHUsl, MPOEKIUU CKOPOCTH U MPOEKIHH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKCHHUH:

2
14 '51'(?‘):{)01' '?‘-l-f'.‘l. '%"
U.\'(f) =Upy T4, L,

a.(f)=cast,

3 9

e 2_ 4
Uiy Uiy ==24,5,

Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHHU IJId MTPOCKIHWH YCKOPCHHA, IMIPOCKIHUU
CKOPOCTH, TMPOCKIHU [MECPpEMCIICHUS, KOOPAUHATBI IIPU PABHOYCKOPCHHOM
HpHMOHHHeﬁHOM JBUKCHUN

CBO60,[[HOC naacHHUC. (DOpMy'J'ILI, OITMChIBAKOIIIHUC CBO6OI[HOC naaCHUEC TCjaa I10
15 BEpPTUKAIIN (I[BI/I)KCHI/IC TCJIa BHU3 WUJIK BBCPX OTHOCUTCIIBHO MMOBCPXHOCTU 3CMJ'II/I).
. rpa(bHKH 3aBUCUMOCTH OT BPEMCHU JIA IIPOCKIUN YCKOPCHHUS, ITPOCKIINN CKOPOCTH

U KOOPpAWHATHI ITPpU CB060I[HOM MagCHUU TeJia 110 BEPTHUKAIIN

CKOpOCTh PAaBHOMEPHOTO JIBMKEHHS TEJa TI0 OKPY>KHOCTH. HanpaBieHne CKOpOCTH.
1.6 | dopmyna Juis BBIUKCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH U TIEPHOT
oOpareHus:




2R
T

LlenTpocTpemMutensHoe  yckopeHue.  HampapieHue — IEHTPOCTPEMHUTEIHEHOTO

L=

yckopeHus. opmyra JUisl BBIYUCIECHUS] YCKOPEHUS:

2
_uw
=R
dopmyina, CBSI3bIBalOIAs IEPUO]] U YACTOTY OOpallleHUs:
v = !
T

Macca. IInotHocTs Bemecta. @opmyrna sl BBIYUCICHUS TUIOTHOCTH

_m

1.7 V
1.8 | Cuna — BekropHas ¢puzndeckas BenudnHa. ClI0KeHHEe CU
1.9 | SBnenne unepuuu. [lepsrrii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHS TeJIa U BEKTOPa CUJIbI, IEHCTBYIOIIEH HA
TEJ0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 F. p I _Fl—>2
Tpenue nokost U TpeHHe CKObkeHus. Dopmyna [UIsi BBIYUCICHUS MOMYIS CHIIBI
TPEHUSI CKOJIBKCHUS:
F_=u-N
1.12 p = H
Hedpopmaruss Tema. VYmpyrue u Heynpyrue npedopmanuu. 3akoH YOpyrou
nedopmanuu (3akoH I'yka):
1.13 F=k-Al
1.14 | BceMupHoe TATOTE€HUE. 3aKOH BCEMUPHOTO TATOTECHUS:




My -1,
F=G-—L1 _2

R
Cuna Tspkectd. Y ckopeHue cB0OOIHOTO NaieHUs!.

dopmyna Juisl BBIYUCIEHUS CUJIbI TSDKECTU BOJIM3H MoBepxHOCTH 3emuu: F = mg.
Jswxenue mnanet Bokpyr Comnnna. [lepas kocMuyeckas ckopocts. HeBecomocThb

U NIEPETPY3KU

WNmnynbe Tena — BekTopHas pu3myeckasi BETHYMHA.
1.15 p=mo

Nmnynec cuctemsl Ten. 3Menenne umnynbsca. MMImynbe cuibl

3aKkoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCJI:
1.16 | p=myl +m,U, =const

PeakTtuBHOE NBMKEHNUE

Mexanudeckasi pabota. @opmyra st BEIYUCICHHS pa0OThI CHJIBI:

A=Fsoosc

Mexannyeckass MOI{HOCTb:
1.17

nv=4
I

Kunernueckas u noteHuuanbHas sHeprusi. Dopmyiia i BHIYUCICHUS
KUHETUYECKON SHEPIUU:

2
118 Teopema o kuHeTHYeCKOM 3Heprun. opMyiia /i1 BEIYUCICHUS TOTCHIIMAIBHO N
' SHEpPTruu Tela, MOJHITOro

HaJ 3eMIén:

E,=mgh

MexaHnunueckas OHCPIuA:

E=E;r+EP

1.19 .
3aKkoH COXpaHCHU MCXAHUYCCKOH DHCPIUH. d)opMyna U 3aKOHA COXpaHCHUA

MEXaHHUYECKOM OHEPTrHUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYECKOH SHEPruu Mpu HAJINIUH CUJIbI TPCHUL.

[IpocThie MeXaHU3MBIL. «30JI0TOE TTPABUIIO» MEXAHUKH.
1.20 | Psruar. Moment cunsl: M - Fl.
YcnoBue paBHOBeCHs phlyara:




M +M, +..=0
[MonsuxubIi 1 HenoABWXKHBIN O050ku. KITJI mpocThix MexaHU3MOB,

n= Anonesnas

Aﬂrpaqe:ﬂm A

JlaBiienue TBEpIOTO TEIA.
@opmyia Ui BBIYMCIICHUS JABJICHHS TBEPIOTO Tena:

_F
pP= h
191 JaBnenue raza. AtMocdepHoe TaBiIcHUE.
' I'unpocratuyeckoe qaBieHUEe BHYTPU KUIKOCTH.
dopmyrna ISl BBIYUCICHUSI 1aBJICHUS BHYTPHU KUIKOCTH:
P=pg+Puy,
1.22 | 3axon [Tackans. ['mapaBIudecKuii mpecc
3akoH Apxumena. Dopmyna I ONPENETCHHUS  BBITAJKUBAIOIIEH  CHJIBI,
JEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B KUAKOCTh WIIH ra3:
1.23 F.%;:m. —pgV
VYcnosue nmaBanus tena. [InaBanue cynoB U BO3ayXoIIaBaHHUE
Mexanudeckue kojaebanus. AMIUTUTYIa, TIEPUOJT M YacToTa Kosebanuit. dopmyna,
CBSI3BIBAIOIIAS YACTOTY M MEPUOJI KOJIeOaHMi:
1.24 . 1
T
195 MaremaTuueckuii W TOPYXKUHHBIM MasTHUKU. [IpeBpailieHHe SHEprud mpu
' KoJiebaTeIbHOM JBHMKCHUU
1.26 | 3aryxatouue konebanus. BeiHyxkaeHHble kKonebaHus. Pe3onaHc
Mexannyeckue BOJIHBL. [Ipo/ionibHBIE U TOTEpedHble BOJHBL. JlIMHA BOJIHBI U
CKOPOCTh PacIpOCTPAHEHUS BOJIHBI:
1.27 -
h=v-T
198 3Byk. ['poMKOCTh 1 BbICOTa 3BYKa. OTpaskeHHE 3ByKOBOW BOJHBI Ha FPAHUIIE ABYX
' cpen. Hdpa3Byk U yIbTpa3ByK
Ipaxmuuecxue pabomoi
W3mepenue cpeaHed IIOTHOCTH BEIECTBA; APXMMEIOBOM CHIIBIL, KECTKOCTH
19g | TPYKHHBL Kod(pUIIMEHTa TPEHHsI CKOJIbKEHUS; pabOThl CHIIBI TPEHUS, CHIIBI

YIIpYrocCTHu; CpCI[HCﬁ CKOPOCTHU [BUKCHUA 6py01<a 10 HAaKJIIOHHOM IIJIOCKOCTH,
YCKOPCHUA 6pyc1<a pu ABUKCHHUU T10 HaKJIOHHOM IIOCKOCTH,; YaCTOTHI U ICPUOJA
KoJIeOAaHMH MaTEeMaTHYECKOIO MasgTHHUKA, 4YaCTOTbl H TIICPUOIA KOJIeOaHMH




MNPY>XUHHOI'O MasiTHUKA, MOMCHTA CUJIbI, ﬂeﬁCTBYIOHleFO Ha pblyar, pa60TbI CHJIBI
YIPYTOCTH IPU MOIBbEME I'py3a C HOMOIIBIO HEMOJBIKHOTO OJ0Ka; pabOThl CHIIBI
YIIPYTOCTH MPH MOABEME I'Py3a ¢ TOMOIIBIO MOBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEJOBON CHUJIbI OT 00bEMa MOrpyXEHHOM YacTu
TCJIa U OT IIJIOTHOCTH KHUJIKOCTH, HC3aBUCUMOCTHU BLITaHKHBaIOHIGﬁ CHJIbI OT MacCChbI
TCJIa;, CWJIbI TPCHUSA CKOJIBKCHHA OT CHJIbI HOPMAJIBHOTO JAaBJICHHA W OT poJa
MOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HHMKAKOIIEH B TNPYKHUHE, OT CTENEHU
nedopMaluu TMPYKUHBI, YCKOpEHUs: Opycka OT yria HakJIOHAa HaIPaBJISIOIICH;
nepuoaa (‘-IaCTOTI:I) KoJaeOaHUM HUTSHOTO MasTHHUKA OT JJIMHBI HUTHU, TI€pUOIda
KoJeOaHui MPYKMHHOTO MasTHMKa OT MAacChl Tpy3a M KECTKOCTU MPYKHUHBI;
HCCIIEIOBAaHUE HE3aBUCUMOCTH Mepro/ia KoieOaHU HUTSHOTO MasTHHKA OT Macchl
rpy3a. [IpoBepka ycioBusi paBHOBECHSI pblyara

Duszuueckue A6neHUs 6 npupoode: IPUMEPBI ABHKEHHS C PA3IMYHBIMU CKOPOCTSMU B
JKUBOW W HEXUBOM NPUPOJE, NEHUCTBHE CHIIBI TPEHUS B NPUPOJE U TEXHHKE,
NPUWIMBbl W OTJIMBBI, JABWXKEHUE IUIaHeT COJIHEYHOM CHCTEMBI, PEaKTHBHOE

1.30 JIBHUKCHHE JKUBBIX OPTaHM3MOB, PhIYard B TEJIe YCJIOBEKA, BIUSHUE aTMOCHEPHOTO
JIABJICHUS Ha JKUBOW OpraHu3M, IUIaBaHWE PbIO, BOCIPHITHE 3BYKOB KHBOTHBIMH,
3eMJICTPSICEHNE, CEHCMHUYECKIE BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoticmea: CIHJOMETP, IATYUKU TIOJIOKEHUS, PACCTOSHUS U
YCKOPEHUs, JAWHAMOMETp, TIOAIIWUITHUKKA, PAKEThl, pbIYar, TIOJABIXHBIA |

131 HETIOJIBYDKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE MEXaHW3MBI B OBITY,

' COOOMIArOIINECS] COCYABI, YCTPOHCTBO BOJOTPOBOJA, THIPABIMYECKUI IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOW HACOC, AapeoMeTp, IXOJIOT,
WCTIOJIb30BaHUE YIIBTPa3ByKa B OBITY H TEXHUKE

2 TEITJIOBBIE ABJIEHUSA
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKOH TEOPUH CTPOCHHUS BEIECTBA.

2.1 | Mogenun TBEPAOTO, SKUAKOTO W  Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucranmudeckue u amopHbIe Tena

99 JIBrxkeHue vyacTuil BemecTBa. CBs3b CKOPOCTH JBMKEHUS YAaCTHI] C TEMIICPATYPOA.

' Bbpoynosckoe nuwxkenue, muddys3us

2.3 | CwmauuBaHHE U KaWUIPHBIC SIBICHUS

2.4 | TemnoBoe pacHIMPEHHUE U CKATUE

2.5 | TemnnoBoe paBHOBECHE

26 Buytpennsis osHeprus. Pabora u Temsomepenada Kak crnocoObl HM3MEHEHHUS

' BHYTpPEHHEH 3Hepruu

2.7 | Bunasl Temnonepeaayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3TYyICHHE
Harpeanue u oxnaxaenue ten. KoanuecTBo TeMIoThl. Y aenbHas TEIIOEMKOCTb:

2.8

O=cm(t,—1)
99 3aKOH COXpaHEHHUS OHHEPrHMH B TEIUIOBBIX MpoIleccaX. YpaBHEHHE TEIIOBOTO

OajtaHca:




O +0,+..=0

HUcnapenue u koHaeHcauus. V3MeHEHHME BHYTPEHHEW OSHEPruM B MPOLIECCE

210 | wucmapenuss W  KOoHHeHcauuu. KumneHwe KHIKOCTH.  YeNbHas  TEIUIoTa
napoo6pasoBanus: L = Q/m
2.11 | BnaxHOCTh BO3ayXa
[InaBnenue u kpuctasuzanus. MiaMeHeHne BHyTpeHHEN SHEPTUH MPU IJIABJICHUU U
KpUCTAJUTM3alUU. Y IeIbHAs TEII0Ta TJIaBICHUS:
212 0
& m
513 BuyTpennsis sHeprusi cropanusi TOIUIMBA. Y IeJbHAas TEIJIOTa CrOpaHUs TOTUIMBA: (
' = Q/m
2.14 | TlpuHnwmmsl paboThl TeroBsX qeurareneid. KI1J] TermioBoro nurarens
Ipakxmuueckue pabomoi
N3mepenune ynenpbHON TEIOEMKOCTH METAJUTMUECKOTO IMJIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJIy4EHHOTO BOION KOMHATHON TeMIepaTyphl (UKCUPOBAHHON Macchl, B
515 KOTOPYIO OMYIIEH HArPEThIA IMJIMH/IP; KOJIWYECTBA TETUIOTHI, OTJAHHOTO HarpeThiM
' LWJIUHIPOM, TIOCJIE OIyCKaHWsT €ro B BOAY KOMHATHOM TeMIEpaTypshl;
OTHOCHUTEJIbHOM BJIAXXHOCTH BO3AyXa; YJEIbHOM TEIUIOThl IUIABJICHUS JIbJA.
HccnenoBanue n3MeHEHUsT TEMIIEPATyphl BOJbI MPU PA3JIMYHBIX YCIOBUSX; SIBICHUS
TEII000MEHa IPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BObl; Ipolecca UCTIapeHUst
Qusuueckue s6NeHUs 8 Npupode. TOBEPXHOCTHOE HATSHKEHHE M KaNMLISPHbIE
2.16 | sBIEHHMS B TPUPOJAE, KPHUCTAIBI B mpupoje, usznydenue CoJHIA, 3amep3aHue
BOJIOEMOB, MOPCKHUE OpU3bl; 00pa3oBaHUEe POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KaNWUISAPbL, NPUMEPBl HCIOJIb30BAHUS KPHUCTAILIOB,
517 KUJKOCTHBIM TEPMOMETpP, AAT4YUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILUICHUS
' JIOMOB, THUTPOMETpPBI, IMCUXPOMETP, HapoBas TypOHHA, JBHUraTellb BHYTPEHHEIO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 | Dnekrpuzanus ten. /IBa BuAa 3MEKTPUUYECKUX 3apSI0B
3.2 B3aunmopeiictBue 3apsbkeHHbIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHHS dIEKTPHUUECKOro 3apsaa
3.4 Onektpuyeckoe mnojne. Hanpspk€HHOCTh  3nekTpuyeckoro mois.  [IpuHuun
' CYMEPIO3UINH IIEKTPUUECKUX MOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)
35 Hocurenu »snektpuueckux 3apsiaoB. JleWicTBHE  AIIEKTPUUECKOTO TOJIA Ha
' 3NeKTpUUecKue 3apsabl. [[pOBOTHUKY U TUAIEKTPUKU
[TocTosiHHBIN >nekTpuyeckuid TOK. JleicTBus anekTpuueckoro Toka. Cuma Toka.
3.6 | Hampsokenue.
I =q/t,U=A/
3.7 | DiekTpudecKkoe COMpPOTHUBICHUE. Y IENbHOE AIIEKTPHUUECKOE COMIPOTUBIICHUE:




R =pl/S

3.8

3akon OmMa juist yuactka snekrpuueckon menu: | = U/R

3.9

[TocnenoBarenbHOE COEAMHEHNE IMPOBOAHUKOB:
I =I,. U=U,+U,: R=R +R,
HapannenLHoe COCAMHCHHUC ITPOBOJHNKOB paBHOI'O COIMPOTHUBIICHUSA:

U=UgI=1+I;R=2.
- - 2

i

CMelaHHbIe COCAUHCHHA ITPOBOJHNKOB

3.10

PaboTta u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akon Ixoyns — Jlenma:

O=I"-R-t

3.12

OmeiTr Opcrena. MarHuTHoe moje MNpsSMOTO IMPOBOJAHMKA € TOKOM. JImHMM
MarHATHON UHAYKIIHH

3.13

MarauTHOE I10JI€ ITIOCTOSSHHOI'O MarHuTa. BSaHMOﬂeﬁCTBHe IIOCTOSIHHBIX MaroHuToB

3.14

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM

3.15

OnbiTel @apajes. SABneHue smekTpoMarauTHoM uHAyKuuu. [Ipasuio Jlenma

3.16

Ipaxmuyeckue pabomoi

Wzmepenne AIIEKTPUYECKOTO COITPOTHBIICHHSI pe3ucTopa; MOIITHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI 3JIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBHCHMOCTH  CHJIBI  TOKA, BO3HHKAIOIIETO B  IPOBOHHKE
(pe3ucTophl, JTaMIIOYKa), OT HANpPSDKEHUS Ha KOHIAX IMPOBOJHUKA; 3aBUCHMOCTHU
COINPOTHUBJICHUSI OT JJIMHBI MPOBOJHMKA, IUIONIAJH €ro IOTIEPEYHOr0 CCUCHUS U
YIEIBHOTO COTIPOTUBIICHUSI.

[IpoBepka mpaBwiia JUIsl AJNEKTPHYECKOTO HAMPSHKCHHS IPH TOCIIECIOBATEIHBHOM
COCIMHCHUW TPOBOJHHMKOB; TMpaBWJa Ui CHJIBI DJIEKTPUYECKOTO TOKa TIpHU
napauie;IbHOM COCTUHCHUH TIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

Qu3uueckue sA6leHUs 8 npupoode: DIEKTPUYECKUE SBICHHS B aTMmocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MOJje 3eMiH, Apeid MoIrocoB,
POJIb MArHUTHOTO TOJIS 17151 )KU3HU Ha 3eMIie, MOJIIPHOE CUSHUE

3.18

Texnuueckue ycmpouicmea: 3JIEKTPOCKOI, aMIIepPMETp, BOJBTMETpP, pPEOCTar,
CUéTUYMK  DJIEKTPUYECKOM  BHEPruu,  HICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTesbHbIE IEKTPONPUOOPH! (IIPUMEPHI), NMEKTPUUECKUE MPEIOXPaHUTEIH,
IEKTPOMArHUT, JIEKTPOJBUIaTENb IOCTOSHHOTO TOKAa, T'€HEPATOp MOCTOSIHHOTO
TOKa

3.19

QHCKTpOMaFHI/ITHLIC BosHEL Illkama SJICKTPOMATHUTHBIX BOJIH

3.20

queBaﬁ MOJCIIb CBETA. HpﬂMOJ’IHHCﬁHOC PacIpoCTpaHCHUC CBCTA

3.21

3akoH oTpaxeHus ceera. [Tnockoe 3epkaino

3.22

HpeHOMHCHI/Ie cBeTa. 3aKOH MMPEJIOMJICHUSA CBCTA




3.23

Jucnepcus ceera

Jlunza. Xon nyuyert B juH3ze. DoKycHOEe paccTOosiHME JUH3bL ONTHyeckas cuiia

324 muuser: D = 1/F
3.25 | T'ma3 kak onTrueckas cuctema. Onrudeckue mpuOOpsI
IIpakmuueckue pabomul
W3MepeHne OnTHYECKOW CHIIbI coOMparomieil JUH3bI; (POKYCHOTO pacCTOSHHSA
coOuparomield JTMH3HI (10 CBOMCTBY paBEHCTBA Pa3MEpOB NpenMeTa U U300paKEHHS,
3,96 | KOTAIa IIPENMET PaCTIONOKEH B JTBOHHOM (hOKYCe), TIOKa3aTessl MPeIOMIICHHS CTEKIIA.

' WccnenoBanue cBoiicTBa  M300pake€HHUs, IMOJYYEHHOTO C  IOMOIIbIO
coOuparomiel JIMH3bI; U3MEHEHUS! (DOKYCHOT'O pPAcCTOSIHUS JIBYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yIJla TPEJIOMJICHHS CBETOBOTO JIyda OT yIJia TMaJCHUS Ha TpaHUIe
«BO3/1yX — CTEKIIO»

3.97 Qusuueckue senenuss 6 npupode: 3atmenuss Connua u JlyHbl, 1Bera Tell,

' OonTHYECKHUE SBJICHUS B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)

3.28 | Texuuueckue ycmpoiicmea. 09KH, IEPUCKOTI, (HOTOATIAPAT, ONTHYECKHE CBETOBOIBI

4 KBAHTOBBIE SBJIEHUA

41 PanmnoaktuBHOCTh. Anb(a-, Oera-, ramma-uziydenus. Peakiuu anbda-u Oera-

pacriazga

4.2 | Omsitel Pezepdopaa mo paccessHuto anbda-vactuil. [Inanerapras Moaens atoma

4.3 CocraB aroMHOTO sipa. M30TO0mb

4.4 [Tepuoa momypacnaga aTOMHBIX SiACp

4.5 | SnepHble peakiuu. 3aKOHbI COXpAaHEHUS 3apsI0BOTO U MAacCOBOTO YHCEI

Qusuueckue AeneHuss 6  npupode:  €CTECTBEHHBIM  paJUOaKTUBHBIA  (DOH,

4.6 | KOCMMYECKHE Jy4H, paJMOaKTUBHOE U3JIydeHUE NPUPOAHBIX MUHEPAJIOB, JeiicTBHE

paZMOAaKTUBHBIX M3JIy4YE€HHH Ha OPraHu3M YesloBeKa

47 Texnuueckue ycmpoiicmea. CIEKTPOCKOI, WHAMBUAYaJIbHBIA NO3MMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




LN®POBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU UHTEPHET

B cootBerctBum ¢ [Ipukazom MunuctepcTBa npocsemmenus: Poccun ot 25.08.2026 Ne 591
"O6 yTBepKICHUH (eIepalbHOTO TIEPEUHS JICKTPOHHBIX 00pa30BaTEILHBIX PECYPCOB, TOMYIICHHBIX K UCIIOJIB30BAHUIO TP PEATH3AINA UMEIONTUX
rOCYJapCTBEHHYIO aKKpEIUTALUI0 00pa30BaTENbHBIX MPOTPaMM HaYyaIbHOTO OOIIEro, OCHOBHOTO 00IIEeT0, CpeiHero oomiero oopazoBanus"

(3apeructpupoBano B Muntocte Poccun 22.09.2026 N 88378)

1. https://m.edsoo.ru/

2.
Ne Ne DOP B HawnmenoBanme Kpatkoe ommcanue 0P (BkTtouas CTpyKTypy, IPEIMETHOE COAEpKaHNE U [IpaBoobmamarens S0P
CTPOKH ¢denepansaom | DOP, cocraBuTens MeTalaHHbIe, TO3BOJIAIONINE 0THO3HAYHO uaeHTHumposats JOP) (HanMeHOBaHNE IOPUINTIECKOTO
denepan | mepeune DOP | (cocraButenn) S0P suna oo ®UO) pusnyeckoro
BHOTO JIMIIa, KOTOPOMY B YCTaHOBJICHHOM
nepeyHs 3aKkoHOAaTeNbcTBOM PD nopsike
20P MPUHAICKUT UCKITIOIUTETEHOE
mpaBo Ha D0OP)
®denepanbHOE rOCYJapCTBEHHOE
O0P 1o yuebromy npeamery "®usnka" pa3paboTaH B COOTBETCTBHH C AP yaap
aBTOHOMHOE 00pa3oBaTENbHOE
tpedoBanmsivMu OI'OC nu GOIT OO0O0. Conepxanne DOP mpemocraBiser yuanmmMcs
. YUpEeXeHHE BBICIIIEro 00pa3oBaHuUs
401. 1.2.10.1. ®duznka. 7 KIacc BO3MOXKHOCTh B MHTEPAKTUBHOW (pOpMe aKTyaTm3upoBaTh 3HAHUS U 3aKPEIHUTh " N
., . l'ocynmapcTBeHHBIN YHHBEPCUTET
y4eOHbIN MaTepual 3a 7-i kacc. JOP yHuBepcaieH U MOXKET UCTIOIh30BATHCS C "
MPOCBEIIEHUS
mrooeiMu YMK i
https://eduprosvet.ru/
®denepanabHOE TOCYJAPCTBEHHOE
O0P o yuebromy npenmery "dusnka" pa3paboTaH B COOTBETCTBHH C anOEOMHOG o6 ;;I:)BI;TQHBH%
rpedosamm CIOC u COIT 0OO. eXKJICHIE BLICH_II)GFO o0pa3oBaHUA
402. 1.2.10.2. dwusmka. 8 Kacc Conepxxaarne DOP npeaocTaBiIsieT yqanumcs BO3SMOKHOCTh B MHTEPAKTHBHOMN yt,l,p . p
o . l'ocymapcTBeHHBIN YHHBEPCUTET
(hopMe akTyanu3upoBaTh 3HAHUA U 3aKPENUTh y4eOHBI MaTepual 3a 8-if Kiacc. HpocBeleHHs"
OO0P yHHBepcalleH ¥ MOXKET HCIIONE30BaThCS ¢ M00bMu Y MK
YHHBEP https://eduprosvet.ru/



https://m.edsoo.ru/
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KommnekcHeblit 00pa3oBaTenbHbI MaTepral no GU3NKe, BKIIOYAIOINHN ClIeHApHH

['ocynapcTBeHHOE aBTOHOMHOE
00pazoBaTenbHOE yUpeKICHNE

407 12107 dusuka. YPOKOB, CIICHAPUHU M3yUCHHSI TEM. BUACOYPOKH, BUPTYAIbHBIC JJA0OPATOPUH, BBICIIIEr0 00pa3oBaHus ropojia
' e 7 - 9 xiaccel 9JIEKTPOHHBIE Y4eOHBIE TOCOOUS M TECTHI C aBTOMAaTHUECKOH MPOBEPKOM ISt MockBbl "M OCKOBCKHIA TOPOACKOH
WCIOJIb30BAHMSI HA YPOKaX M CAMOIIOATOTOBKH yYalluXCsl MeIarornuecKuii yHuBepcurer”
https://www.mgpu.ru/
Bubnuoreka
3JIEKTPOHHBIX
o0Opa3oBaTelbHBIX N
P O0P pazpaboran ¢ yauerom @I"OC OO0 u ®OOIT OO0 1o dusmke. DOP MmoxHO OO0m1ecTBO ¢ OrpaHUICHHOMN
pecypcoB. Ousuka. "
MCIO0JIb30BaTh C JIFOOBIMH yudeOHUKaMHu, BxoasaiumMu B OITY. orBercTBeHHOCTHIO "DOK3AME H-
7 knacc. Harnsaganie "
417. 1.2.10.17. oKH B xaxayto TeMy BKJIIOUEHBI TECTOBbIE KOHTPOJIbHBIE 3a/JaHUsI, UHTEPAKTUBHbBIE MEJINA
3ne£ OHHLLE yIIpaKHEHUS Ha YCBOEHUE TEOPETHUECKOT0 MaTeprala M Ha OTpaboTKy https://examen-media.ru/
P MPAKTUYECKUX HABBIKOB
y4ebHO-
METOMYEcKHe
MaTepuaisl
bubmuoreka
3IEKTPOHHBIX
o0pa3oBaTeIbHBIX N
p O0P pazpadoran ¢ yaerom @I'OC OO0 u ®OOIT OO0 no duszuke. S0P moxHO OO0mIecTBO ¢ OrpaHUICHHOM
pecypcoB. @U3MKa. "
HCIIONB30BaTh C JTFOOBIMH yaeOHHKaMu, BXoasamumMu B OITY. otBercTBeHHOCTHIO "OK3AMEH-
8 ximacc. Harnsaanere "
418. 1.2.10.18. B kax1yro TeMy BKITFOUEHBI TECTOBBIC KOHTPOJIBHBIC 33J[aHN s, NHTEPAKTHBHBIC MEJINA

YPOKH.
ONEeKTPOHHBIC

y4aeOHO-
METOIMYECKUE
MaTepuabl

yIIpa)XHEeH!S Ha YCBOEHHE TEOPETUIECKOT0 MaTepralia i Ha oTpaboTKy
MPAKTHIECKUX HABBIKOB

https://examen-media.ru/
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O0P paszpaboran ¢ yaerom @I"OC OO0 u [TOOIT OOO0. Haznauenune 0P -
OLIEHUTH KA4eCTBO 0011e00pa30BaTENbHOM MOrOTOBKU 00Y4alOMIUXCs 7 KIIACCOB B
cootBercTBuU ¢ TpeboBanusiMu OI'OC. SOP mo3BoNAOT OCYHIECTBUTH TUATHOCTUKY
AOCTUIKCHUSA NPCAMETHBIX U METAIIPEIMCETHBIX PE3YyJIbTaTOB O6y‘ICHI/I$I, B TOM 4HUCJIC

OO01m1ecTBO € OrpaHUYCHHON
otBercTBeHHOCTHIO "OK3AMEH-

OKO BIIP KH1M.
1018. 2.2.9.1. Drsnka. 7 KIaACe OBJIAJICHUE MEXITPSIMETHBIMHU TOHATUSAMH U CITIOCOOHOCTh UCIIONB30BAHUS MEJ/INA"
’ YHUBEpCAIbHBIX y4eOHbIX neiicTBuil (VY ]]) B yueOHO#, MO3HABATEILHON 1 https://examen-media.ru/
connabHOM TipakTrke. PekomennoBan ®I'BY "denepanbHblit HHCTUTYT OLICHKH
KauecTBa 00pa3oBaHus" JIJISl KCIIOJIb30BAHUS B OpraHU3aI[UAX, OCYIIECCTBIISIOIINX
00pa3oBaTeIbHYIO NEeATeILHOCTD 10 porpammam OO0
O0P pazpadoran ¢ yaerom ®I'OC OO0 u ITOOIT OOO0. Haznauenne S0P -
OLIEHUTh Ka4eCTBO 00Ic00pa30BaTEIbHON MOATOTOBKH 00YYarOIIUXCsl 8 KJIacCOB B
coorBercTBuU ¢ TpeboBanusiMu OI'OC. S0P mo3BoNAIOT OCYIIECTBUTH THATHOCTUKY OO01ecTBO ¢ OrpaHUYEHHON
JIOCTHIKEHUS MIPEAMETHBIX W METAIPEAMETHBIX PE3yIbTaTOB 00YICHMS, B TOM YUCJIE | OTBeTCTBeHHOCThIO "DK3AMEH-
OKO BIIP KHM. "
1019. 2.2.9.2. Drsika. 8 KIACe OBJIAJICHUE MEKTIPEIMETHBIMI OHATHSIMHA U CITOCOOHOCTH HCITOJIb30BAHUS MEJINA
’ YHUBEpCANbHBIX yueOHbIx neiicteuit (YY) B yueOHOI, T03HABATENBHOM 1 https://examen-media.ru/
conunabHOM npakThke. PekomennoBan ®I'BY "denepanbHplit HHCTUTYT OIICHKH
KavecTBa 00pa3oBaHu" IS HCIIOIB30BAHUS B OpTraHU3AINIX, OCYIIECCTBIISIOIIIX
00pa3oBaTeIbHYIO NEeATeILHOCTD 1Mo porpammam OO0
OO0P cocrout u3 ABYX pa3aenoB:
a) TPEHUPOBKA T10 OTAENBHBIM JIMHUAM 3aannii OI'D BKITIO9aeT BapHaHThI 3a1aHII N
A3TTUYHBIX JINHU, BCTPEYAIOMINXCS Ha SK3aMeHEe Ha KOHKPETHOM MTO3UITUU OOINECTBO ¢ OrpaHMICHHON
N p - BETP P otBercTBeHHOCTHIO "OU3NKOH"
O06irako 3HaHUH. crierupuKaImy; N
. OO01ecTBO ¢ OrpaHUYEHHON
1020. 2.2.9.3. IMoaroroska k OI'D. 0) MOJIHBIN 3K3aMEH COCTOUT M3 TPEX BAPHAHTOB KOHTPOJIBbHO-H3MEPUTEIbHbIX

dusuka. 9 kmacc

MaTepHaJIOB OCHOBHOI'O TOCYAaPCTBEHHOI' O 9K3aMEHa, KOTOPBIE MPEIararoTcs B
Ka4yecTBE UTOIOBOrO TECTUPOBAHMA. TPEHUPOBOYHBIE M SK3aMEHALIMOHHBIC
BapuaHTbl DOP HOCAT JEMOHCTPALMOHHBIA XapaKTep B COOTBETCTBUH CO
cnenudukanyeil 0CHOBHOTO TOCYJapCTBEHHOT 0 K3aMeHa 1o ¢usuke 2024 ronga

oTBercTBEHHOCTHIO "dusukon Jlad"
https://physicon.ru/



https://examen-media.ru/
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1021.

2.2.9.4.

Pusuka.
Bupryanbnsie
nabopaTopHbIe H
MIPaKTHYECKUE
paboThI

®duzuka 7 - 9 xnacc. Yrinyonenusiii yposens. B DOP npeacrasneno 11 momgyneit Ha
11 akageMu4eckux 4acoB. B ocHOBe conepkaHuM yueOHOro Marepuaia
Ipe/ICcTaBIlIeHbI JIA00paTOpHBIE paboTHl. B ocHOBE copepikaHiu ydyeOHOro MaTepuaa
npeacTaBiieHbl J1abopaTopHble padoThl. [IpeqHasHaueH sl peannu3aiiu
00s13aTeNbHOM YacTu 0011e00pa3oBaTeIbHON IPOrPaMMBI, 3aKpEIUICHHS 3HAHUH,
Pa3BUTHA HABBIKOB U KOMHeTeH]_[I/Iﬁ IIKOJIBbHUKOB U ABJISICTCSA 4YaCTbIO
UH(OpPMAIIOHHO-00pa30BaTEILHOM Cpeibl 00pa30BaTEIbHON OpraHU3aIIH.
[pennaraemplii KOMIUIEKC BUPTYAJILHBIX Ja00PaTOPHBIX U MPAKTUYECKUX padoT
(BJIIIP) - aTo oOyuarolas cpena, KoTopas CpeCTBAMK KOMITbIOTCPHOM
HHTepaKTHBHOﬁ BHU3yaJIM3allvuy TO3BOJIACT HIKOJIbHUKAM MOJCIINPOBATH peaJ’ILHLIfI
9KCIIEPUMEHT, TIPOBOIUTH yueOHbIE HCCIIEIOBaHMs. JTO 00pa3oBaTebHas Cpeja,
HaIlle/IeHHas Ha 00eCIIeueHNe Pa3BUTHSI YMEHUH 00yJaroIIerocst CaMOCTOSITEIbHO
(hopMHpOBaTH HOBBIE 3HAHUS, (HOPMYIUPOBATH UJIEH, IOHSITHS, THTIOTE3HI 00
00BEKTaAxX U ABJICHUAX, B TOM YHCJIC paHEC HC U3BCCTHBIX, OCO3HABaTh ﬂeq)HHHTBI
COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TNIAHNPOBATh CBOE Pa3BUTHE

denepanbHOE rOCYAAPCTBEHHOE
O0/DKETHOE HAYYHOE YUpEKICHHE
"MHCTUTYT colep>KaHusI U METOJIOB

o0yuenust umenu B.C. Jlennesa"




