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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl, MPEICTaBICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Conepxanue mnporpamMMbl 1Mo (U3MKE HAMpaBlICHO Ha YIOBJICTBOPEHUE
NOBBILIEHHBIX 3alpOCOB OOYyYarolIuxcs, CTpeMsIluxcsi K Oosee riayOoKomy
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu tpeboBanuii ®I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

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

[Iporpamma 1o ¢usnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUA METOIUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OM0IoTHel, acTpoHOMHUEH U Pu3nueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIsieT Hauboyee SICHBbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIAaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha yrioyOnEHHOM YypOBHE TPEIOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMITIETEHTHOCTSIMH, XapaKTepU3y MU
€CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHMUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BaHUS;

WHTEPIPETUPOBATH JaHHBIC M HMCIOJIB30BaTh HAYYHBIC JOKA3ATEIHCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompeneneHsl B Konmenmuu mpenonaBanus ydeOHOTO mpenMera «Dusmka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX



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

Henu u3zydyenus GU3MKU HA YriIyOJIEHHOM ypOBHE:

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

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

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

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA I O0BSICHEHUS! OKPYKAIOIINX SBICHUH;

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

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yUEHHUIO B TOM HalpaBICHUH;

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

JlocTkeHue 3TUX 1eeill mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o01rero oopa3oBaHusi 00ECIIEYNBAETCS PEIICHUEM CIEAYIONINX 3a/1a4:

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

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHS Ha
OCHOBE M3YUYEHHBIX (DU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJOB PELICHUSI PACUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOMINX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOpPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOAaTh SBICHUS U HU3MEPSTh
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bI U MpejiaraTh SKCIEpUMEHTAIbHbIE
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH ONBITHI, IKCHIEPUMEHTAJIbHbIE
UCCIIEIOBAHMS, aHATU3UPOBATh MMOTYUYCHHbIE JaAHHbIC U JIENIaTh BBIBOJBL;

OCBOCHHE NPUEMOB paboThl ¢ WHMOpMaNHe (U3MIECKOTO COAEpKaAHUS,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX PU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
(bU3UYeCKON HAYKH.



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



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

dusnka — Hayka O mnpupoje. SBieHUss TPUPOILI (PIEMEHTHI COACPKaHUS,
BKJTIOYAIOIIUE MEXMpPEIMETHbIE CBsA3W). Du3nueckue SBICHUS: MEXaHWYECKHe,
TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbL. PasmepHocTh. EnuHUIIBI (U3MYECKUX BETUYMH.
N3mepenue Qusnueckux BenuuuH. OTanonbl. Dusnueckue mpubopsl. Ilena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna 6e3onacHoro Tpyaa npu padore ¢
nabopaTopHeIM 00OpyAoBaHUEeM. MexayHapoaHas cuctemMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak ¢wusuka u npyrue ecTeCTBeHHbIC HAYKH U3y4aroT pupoay. EctecTBeHHO-
HAy4YHBIA METOJ] TIO3HAHMS: HAOJIOJIEHHE, IOCTAHOBKA HAYYHOT'O BOIPOCaA,
BBIJIBMKEHHE THIOTE3, OJKCIEPUMEHT II0 TMPOBEPKE THIOTE3, OOBSICHCHHE
HaOMroaeMoro siBjeHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

Mexannyeckue, TEIIoBbIe, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SIBJICHUSL.

duznyeckue NpuOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJIOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKAJIbl U3MEPUTETHLHOTO pUOopa.

N3mepenne paccTOSTHUMN.

N3mepenue momanu u 00bEMa. MeTo 1 majaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEA.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wucciaenoBaHUS IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
apuKa, myreHHOr0 TOPU30HTAIIBHO, TeM O0JIbIle, YeM OOJIbIIe BRICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHsI 0 CTPOCHUHU BeleCcTBA.

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: MPUTSXKEHNUE U OTTATKHBAaHUE.

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



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

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 00BACHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamophuie padbomot u onvimot.

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

OMbITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

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

I'paduku 3aBucuMocTel BEIMYMH, OMNMUCHIBAOIIMX JBMWkeHHe. OOime
MOHATUS OO0 OTHOCUTEIBLHOCTU JBIKEHUSA. CIOXKEHHE CKOpOCTEH I Ted,
JIBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTM JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYNaTeNbHOM JBH>KeHUHU. IlnoTHocTh BemiectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuila Kak XxapakTepucTuka B3aumonaeicTBus tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenure cuibl C TMOMOIIBIO JUHAMOMETpA. SIBJICHHE TATOTCHUA U CHUJIA
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. 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.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tea.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue CuJjl, HallPaBJICHHBIX IO OJTHOM MPSMOI.

Jlabopamopnuie padbomot u onvimol.



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

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

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

OMNBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI
JTABJICHUSI M XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paspnen 4. /laBineHue TBEPABIX TeJl, KUAKOCTEll U ra3oB.

Hasnenue. Cuna gaBienus. CnocoObl yMEHbIIEHUS U YBETUUYCHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa u Temrneparypsl. [lepenaua
JaBlieHUsl TBEPJBIMU TEJNaMH, SKHJAKOCTIMU U Ta3zaMu. 3akoH [lackains.
[THeBMaTHUeCKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKHJAKOCTH  OT  TJIYOMHBI  TIOTPYKCHHUS.
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 00o0souku 3emiu. OmnbiT Toppuuennu. M3mepenue atMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBlIeHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumesa. Y CJIOBUE BO3HUKHOBEHHUS BHITAIKUBAIOIIECH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO AABICHHMS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE Tel B 3aBUCHUMOCTH 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 BBITAIKUBAIOIICH CWIbI, JEUCTBYIOLIEH HaA 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.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

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

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

Mexanuyeckass dHeprus. KuHeTnyeckas W IOTEHIMAJbHAS JHEPIUs.
[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 HakKIOHHOM TIIOCKOCTH.

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] MEXAHUYECKON 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.



Mopenu TBEPIOro, >KHIKOTO U Ta3000pa3HOr0 COCTOSHUW BELIECTBA.
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 HATSKEHUE, CMAaYMBAHUE, KAIIWIISPHbBIC
sABJIEHUS. TEIIOBOE pACHIMPEHHUE U CKAaTUE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHUA YaCTHULl. TemMnepaTypHbIE IKabI.

Buytpennsii  sHeprusi. CnocoObl HU3MEHEHHMs] BHYTPEHHEW DHEpPruu:
TEeTIonepe1aua u coBepiieHrne padboTel. Buasl Teronepenayu: TemionpoBOIHOCTS,
KOHBEKIMS, W3JlydyeHue. Buuapl Temionepegayd B NOPUPOAE UM TEXHUKE.
HeoOpaTumMocCTh TEIMI0BBIX MPOIECCOB.

KonnuecTBo TemoTel. YjenbpHas TEIUNIOEMKOCTh BEIIECTBA. TeIIO0OMEH H
TEIJIOBOE paBHOBecHe. 3akoH HrloToHa-PuxmaHa. YpaBHeHUE TEIJIOBOTO OajaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooOGpazoBanue u xkoujeHcanus. Vcnapenue. Kunenue. Y nenbHast
TEIJI0Ta apoo0pa3oBaHus. 3aBUCUMOCTD TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO
nasieHus. HachllieHHBIM 1 HEHACHIIEHHBIN nap. BiaXXHOCTh Bo3myXxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunuumner pabotel TerioBeiX napurareneit. KIIJ[ TermoBoro aBurarterns.
TenoBele OBHUratend W 3alllUTa OKpYXawlleil cpenpl. TemioBble NOTEPU B
TEIJIOCETSIX.

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

Jemoncmpauuu.

Hab6mronenne 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaGmionenne sBICHWI TOBEPXHOCTHOT'O HATSIKCHUS, CMAuWBaHUS W
KalWJUISIPHBIX SIBJICHUN.

HaGmronenre TemioBoro pacumpeHus Tel.

W3meHenne naBiieHHWs raza MpPU W3MEHEHHH O0BbEMA W HArpeBaHWUU WIIH
OXJIAXKICHUMU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Terionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

Harpeanue npu coBepiiieHHH pabOThl BHEIIHUMU CUJIAMH.

CpaBHEHME TEIUIOEMKOCTEN Pa3JINYHBIX BEUIECTB.

HaGmtonenue kunenus.



HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJIICHHUH.

Mopenu TennoBbIX ABUTATEIEH.

Jlabopamophuie padomot u onvimot.

OnbITH O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

OnbIThI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIM caxapa.

N3mepenune TeMnepaTypsl MPU MOMOILH KUAKOCTHOTO TEPMOMETPA U TATUHKA
TEMIEPATYPHI.

OnbITel 10 HAOMIOAEHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, XKUIKOCTEH U
TBEPJBIX TEJI.

OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

UccnenoBanre 3aBUCMMOCTH JIaBJICHUST BO3JyXa OT €ro ooObéMa #
TEMIEPATYypPBhI.

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

HaGmionenne w3MeHEHUsT BHYTPEHHEW DJHEpPruM Tella B  pe3yJbTare
TEIIoTnepe1aun U pabOThl BHEITHUX CHUIL.

HccnenoBanue sBiIeHUS TEIUIOOOMEHA ITPU CMENTUBAHUH XOJIOHOM U Topsuei
BOJIbI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOM MPHU TEIIO0OOMEHE ¢
HarpeTbiM METAUTNYECKUM LUIUHIPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPSH (3akoH HproTOHAa-PrxMmaHna).

Ornpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MIABICHUS JbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tenl. JIBa poaa 3JEKTpUUYECKUX 3apsioB. B3aumoneictBue
3apsKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHnun
CYNEpPHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenue aroma. IIpoBOAHMKH, HOMAJIEKTPUKA U TOJYNPOBOAHUKHU. 3aKOH
COXPaHEHHUS NEKTPUUECKOrO 3apsaa.

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HNcTouyHMKHM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKHUM TOK B METaJlIaX, KUIKOCTAX U razax.

Onektpuueckas uemnb. Cuina Toka. DIEeKTpUUEeCKOe HampshKkeHue. AMnepMerp
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIEHUE MPOBOJHUKA. Y AEIBHOE
CONIPOTHUBIICHUE BellecTBa. 3akoH OMa muis yuactka nenu. [locnemoBarenbHoe u



MapajiyieIbHOE COEUHEHNE MPOBOJHUKOB. DJIC B 1IemM MOCTOSTHHOTO TOKa. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUUECKHX
uenen. HenmnHenHbIe 3J1EMEHTBI.

Pabota u MOIIHOCTL SJEKTPUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKkTpudecKue enu U NOTPEeOUTENH IeKTpUIecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anMo1eCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosnie. MarHutHoe mosne 3eMIM W €ro 3HaueHWe sl KW3HU Ha 3emuie. OnbIT
Opcrena. MarautHoe nosie anekrpudeckoro toka. Omsir Ammnepa. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
Cuna Ammnepa U onpenesneHue €€ HampaBieHUs. DJICKTPOJABUTATEb OCTOSSHHOTO
ToKa. MCNonb30BaHUE SIEKTPOABUrATENIE B TEXHUYECKHMX YCTPOMCTBAX M Ha
TPaHCHOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX MCTOYHHUKAX DSHEPTUU. DKOJIOTUUYCCKUE
POOJIEMBI YHEPTETUKU. TOTIIMBHBIC AJIEMEHTHI U JIEKTPOMOOHIIH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.

YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

MopaenupoBaHie CHIOBBIX JIMHUM 3JEKTPUYECKOTO TOJII C MOMOIIBIO
OYMa)KHBIX CYJITAaHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHrky OCTOSTHHOTO TOKA.

JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue Cuitbl TOKa aMIepMeTpOM.

N3Mepenne 31eKTpUYeCKOro HANPSIKEHUS BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHU.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ECICHHUS ITOI0COB MarHuTa.

MoaennpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Opcrena.

MarnuTtHoe 1oJjie ToKa. JeKTPOMarHuT.

JlelicTBME€ MAarHUTHOIO IOJIS1 HA IPOBOJHUK C TOKOM.



DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

Omnerter @apanes.

DJIIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamophuie padomot u onvimot.

OnbITel MO HAONIOACHUIO DJJICKTPU3ALMU TEN MPU CONPUKOCHOBEHUU U
MHIYKIUEH.

HccnemoBanne [OEUCTBUS —DIEKTPUUECKOIO TIOJ HA MPOBOJHUKU H
TAAIICKTPUKHU.

COopka 1 UCTIBITAHKE DJICKTPUYECKOH I[ETU MOCTOSIHHOTO TOKA.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIPOTEKAIOLIEr0 Yepe3 PE3UCTOp, OT
HaIpsHKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMNBITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH DJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJAN MONEPEYHOI0 CEYEHHUs M MaTepuania.

Ornpenenenue yaeabHOr0 CONPOTUBICHUS MPOBOIHUKA.

[IpoBepka TipaBuiIa CJOXKEHUS HANPSOKEHUH TIPU  TOCJIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwia s CWIbl TOKa TMpPU TapajIeIbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue O/{C 1 BHYTpEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BeInoHEHUs 3aKkoHa OMa [1J1s1 TTOJTHOM LIETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJIMBaHUS WIN MOJTYIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

Onpenenenue KII/ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO MOl TOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3aeIeHUN.

UccnenoBanne neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM W MarHuTa OT CUJIbl M HampaBlI€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3ydenne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIIS.

Nsmepenne KII/] anekTpoaBuraTeIbHOM yCTaHOBKH.

OneIThl 1O  HWCCIEIOBAHUIO  SIBJICHUS AJIEKTPOMArHUTHOW HUHAYKIHWU:
UCCIieIOBAaHUE U3MEHEHU W 3HAUCHUS U HAIIPABIICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexanuueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOr0 JBMXKECHUS: TaOMWYHBINA, rpaduueckuil, ananutuyeckud. Cucrema
oTc4yé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpalli C BEKTOPAaMU, MMPOEKIUHA BeKkTopa. Panuyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
MpSAMOJIMHENHOE IBMKeHNEe. HepaBHOMEpHOE NpsIMOIMHENTHOE ABHKEHUE. CpenHss
Y MTHOBEHHAsI CKOPOCTh TeJia TP HEPABHOMEPHOM JBUKECHUMU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBHKEHHUE. Y CKOpPEHUE
cB0oOOHOTO MaaeHus. OnbIThl ["anumnes.

I'paduueckas mHTEpHpeTanvs YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MyTH U
nepeMENICHUs! JAJIsl TPSMOJIMHENHOTO JBUXKCHUS.

JIBi>keHue Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBuxKeHue 1o OKpyKHOCTHU. JIMHENHAs CKOPOCTh, YIioBasi CKOPOCTh, TIEPUO]T
¥ 4acTOTa OOpaIlleHHs P PaBHOMEPHOM JIBUKEHUHU TI0 OKPY>KHOCTU. CKOPOCTh U
YCKOPEHUE TPU JBUKEHUH TTO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAECHCTBYIOIIAs CUJIA.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII Cynepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEeHMsI TIOKOS, Ipyrue Buabl TpeHus. Koadduument tpenus.

JIBH>KEHUE Tell 0 OKPYKHOCTH IO TEUCTBUEM HECKOJIBKUX CHUJL.

3akoH bepnynnum m nogbpéMHas cuna Kpbuia. COBpEMEHHBIE JIETAaTElbHbIE
amrmaparsl, CyJa Ha TOABOAHBIX KpBUIbSAX, AHTHUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHUE TTOe3/1a HA MarHUTHOM MOJTYIIIKE.

Cuna TSXKECTM M 3aKOH BCEMUPHOTO TATOTEHUA. [[BH)KEHUE Tel BOKPYT
IrpPaBUTAlMOHHOIO I1IeHTpa (B ToM uwucie ImaHeT Bokpyr Connna). IlepBas
KOCMHUYECKass CKOpOCTb. HeBECOMOCTh U Meperpy3KH.

PaBHOBecue marepuaibHOW TOYKH. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpalieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. MI3Menenune umnynnbsca. UMIynibC cusibl. YIpyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbl M3MEHEHUS M COXpaHEHUsl HMIyjbca. PeakTuBHOE
JIBHKECHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cuil TSXKECTH, YNPYTrOCTH,
Tperusi. CBsi3b dHEpruu U paboThl. [loTeHInanpHas SHEPTHs Tea, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKOW JHEPruMU. 3aKOH HW3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpauuu.



HaGmionenne MexaHW4YecKoro JBHXKEHHS Tella OTHOCHUTENIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHue myTeld W TPACKTOPUM JIBIDKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U YCKOPEHUS PSIMOJIMHEITHOTO JIBUXKEHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxeHus Tela mo OKpyKHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCHUTEIIHHO
KabuHeTa QU3HKH.

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MajJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIbLHBIX CUCTEMAaX KaK MOATBEPKIACHUE MPUHIIUIIA OTHOCUTEIIHBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT €r0 MacChl U JICHCTBYIOIIEH Ha HETO CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJAEHCTBUM TE.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHne UMIyJbca Mpy a0COTIOTHO HEYIPYTrOM B3aUMOICHCTBHUH.

CoxpaHeHue UMIyJbca NPy YIPyroM B3anMOJIEUCTBUU.

HaGnronenre peakTUBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUH TeJla MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpyupoBanue TpakTa il pa3roHa M JaJbHEWIIEr0 pPaBHOMEPHOIO
JBUKECHHUS IIAPUKA WU TEJIEKKU.

Onpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpyCcKa WIIH ABUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

Onpenenenue yCKOpeHUsI Tela MpPU PABHOYCKOPEHHOM JBUIKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka TMUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaabHOM
CKOPOCTH MYTH OTHOCSATCS KaK PsiJi HEYETHBIX YUCEN, TO BpeMEHA OJIMHAKOBBI.

HccnenoBanne nBWKeHUS Teja, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH CHJIbl  TPEHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJIbHOTO AaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenune KECTKOCTU MPYKUHBI.



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

Omnpenenenue pabOThl CUIIBI TPEHUSI NIPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

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

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4yacToTa, aMmIuMTyda. lapmMoHuueckue KoneOaHus. 3aTyxarolue KojeOaHus.
Breinyxnensbie konebanus. PezonaHnc.

MaremMatudyeckui ¥ NPYKUHHBIA MasTHUKU. lIpeBpaiienue sHepruu Ipu
KOJIe0aTeIbHOM JBUYKCHUH.

Mexannueckue BoOJHBI. [IpogonbHbIE W TONEpedHble BOJHBI. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHius u qudpaxius. J[J1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHusa. MexaHuueCcKue BOJTHBI B TBEPAOM Telle, CEHCMUYECKUE BOJTHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Vcmons3oBanue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne koneGaHuii Tenm MOA JNEUCTBHEM CHIJIBI TSXKECTHU M CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJibHBIX U MMONEPEYHBIX BOJIH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHUMOCTU MepUoaa KONeOaHW Tpy3a HA HUTH OT JJIMHBI
HUTHU.

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

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

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOAHUI NPy KUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Paszznen 10. DiieKTPOMAarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
ANEKTPOMArHUTHhIX BOJH. [llkana »nekTpomMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JUJIS COTOBOM CBA3U. Pannonokanusa. Kocmuueckas cBA3b.

OneKkTpoMarHuTHas rnpuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHus U TudpaKius.

Jemoncmpayuu.

CBoIICTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpaxuus cera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onbITOB 10 HAOJIOIEHUIO UHTepPepeHInn U Tudpakluy CBETA.

Paszpnen 11. CBeToBbIE IBICHUSA.

JlyueBass Mopenb CBETa M TE€OMETpUYECKas ONTHKa. VICTOYHHMKM CBETa.
[IpssMmonuHeliHOe pactipocTpaHeHue cera. 3atMeHus ConHua u JIynsl. OTpakeHue
ceera. [lmockoe 3epkano. 3akoH oTpaxkeHus cBeTa. [loctpoeHue uzoOpaxeHHi,
c(hOpMHUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBera.
Hcnonp3oBaHue MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nyued B JuH3e. Dopmyna TOHKOM JuH3BL. llocTpoeHue
n300pakeHui, CcPOPMUPOBAHHBIX TOHKOM JWH30M. OmnTHueckas cucTeMa
doToanmapara, MUKpOCKONA M Teieckoma. [7a3, Kak omnTHYecKas cucrema.
bin3opyKocTh U TaAIBHO30PKOCT.

Paznoxenune Oemoro cBera B crmektp. Onbitel HeloTona. Cnokenue
CIIEKTPaJIbHBIX IIBETOB. J(Mcnepcus cBera.

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue CBeTa.

[Tony4yenue n3o0paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cpera.

OnTuyeckuii CBETOBOA.

Xop ny4elt B coOuparolieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnune n300pa>keHUI C TOMOILBIO JTUH3.

[Tpunuun neiicTBusa gortoanmnapara, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.

Pa3noxenue 0enoro cera B CHEKTP.



[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.

Jlabopamophuie padomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yria OTPa)K€HUs CBETOBOrO Jy4ya OT YyIJia
naJICHuUs.

N3yuyenue cBOMCTB N300pakeHUs B IJIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH YIJIa PETOMIIEHHS OT yria NaJeHus] CBETOBOIO
Jy4a Ha TPAHUIIE «BO3TYX—CTEKIIO».

[TonyueHnne n300pa>keHU C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (QOKYCHOTO pacCTOSHUS M ONTHUYECKOM CHJIbI coOuparolein
JIUH3BI.

OnpITHI IO Pa3NIOKEHHUIO OEJIOro CBETA B CIIEKTP.

OnbIThIl IO BOCHPHUATHIO IIBETA MPEIMETOB MpPU HUX HAOIIOJACHUU 4Yepes
I[BETOBBIC (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noronieHue ceeta atomoM. KBauTel. JInHeYaThie CIIEKTPHI.

PannoaktuBHOCTH. Anba-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sanapa. Hykmonnas wmopenp atomHoro snapa. M3orombl.  PamuoakTuBHBIC
npeBpamienus. [lepuoa momypacnaga aToMHbIX sanep. JlelcTBHe paJlHOaKTUBHBIX
U3JIyYEHUH Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJUOAKTUBHOTO U3JIyUEHHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sifep. CBSI3b Macchl M 3HEPruu. Peakuuu cuHTE3a U
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJOTUYECKUE MPOOTIEMBI SIIEPHON SHEPTETHKHU.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CrekTpbl pa3IMYHBIX Ta30B.

CnekTtp Bojgopoa.

HaGmronenne TpekoB B kamepe Buibscona.

PaGota cuérurka HOHU3UPYIOMIHNX U3TYICHHM.

Perucrtpanus nznmydeHus: IpUpOIHBIX MUHEPAJTIOB U MTPOIYKTOB.

Jlabopamophuie pabomot u onvimot.

HaGmronenne CIuonHbIX ¥ TMHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHMU YACTHUIBI 10 TOPMO3HOMY ITYTH
(mo dhoTorpadusm).

N3mepenne paanoakTHBHOTO (OHA.

IToBTOPUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTENBEHO-0000IAIONINIA MOIYJIb TIPEHA3HAYEH JJIsI CUCTEMATHU3alUU
1 00001IeHNS TPEIMETHOTO COJIEP>KaHUs U ONbITa JEATEIbHOCTH, TPUOOPETEHHOTO



Ipy HW3YYCHUH BCETO Kypca (U3UKH YIyONEHHOTO YpOBHSA, a TaKkKe IS
MOJTOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY dK3aMeHY 10 (hU3HUKeE.

B mporecce wu3ydeHus MAHHOTO MOIYJNS PEAIM3YIOTCS U TOIYy4aroT
JanbHEWIIee pa3BUTHE YydYeOHBIC JCHCTBHUS, OOECIICUMBAIOIINE JTOCTHIKCHHUE
MPEAMETHBIX W METallPeJAMETHBIX PE3yJIbTaTOB O00ydYeHUs, (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSICHCHHUE W OIMCAHKE SIBJICHUN HA OCHOBE
MPUMEHEHUST (U3MUYECKUX 3HAHWM, WCCICAOBATCIbCKHE IEHCTBUS (BBIIBMKCHHEC
TUIOTE3, TMOCTAHOBKA IICJIM W IUIAHUPOBAHUE WCCIICIOBAHUS, aHAIN3 JAHHBIX H
MIOJTYYCHHUE BBIBOJIOB).

[TpenmoutuTenbHOW (HOPMO OCBOEHUS MOJIYJS SBISICTCS TPAKTHKYM,
nporpamma KOTOpOTO BKIIOUYAET:

pelIeHue 3a7a4, OTHOCSIIMXCS K pasIuyHbIM pasjiellaM W TeMaM Kypca
(Gu3HMKHU, B TOM YUCIIE 33124, MHTETPUPYIOIINX COJIePKaHUE Pa3HBIX Pa3/IciioB;

BBITIOJTHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOYAs PaOOTHI U OIBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS
NPOBEJICHUS UCCIICIOBAaHNUs, BLIOOpPA U 0OOCHOBAHHUS METOJ/Ia U3MEPCHUS BEIUYMH,
COOPKH IKCIIEPUMEHTAIbHOW YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 3aJIaHUH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa
(3a1aHUsA TIO E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH), B TOM YHCIE 3aJaHHUA C
MEXIPEAMETHBIM COJICpKaHUEM;

paboTy HaJ TPYNIOBBIMU WIIA WHIUBUIYATHHBIMU MIPOSKTAMH, CBSI3AHHBIMH C
CoJIep)KaHUEM Kypca (PU3UKH.

N3y4eHrne MOBTOPUTEIBHO-0000MIAOIMIEr0 MOIYIS MOXKET 3aKaHYUBATHCS
IIPOBEJICHUEM JHATHOCTUYECKON paboThl 3a Kypc (U3HKH YriyOJaE€HHOTO ypOBHS,
BKJTIOYAIONICH 3aJaHHS Pa3HOTO YPOBHS CIOXKHOCTH. Pe3ysibTaThl BBITIOTHCHHS
JTMArHOCTUYCCKOW pabOThl MOTYT TIOKa3bIBaTh CTETICHh TOTOBHOCTH O0YJarOIIAXCSI
K OCHOBHOMY TOCYIapCTBEHHOMY 93K3aMeHy 10 (QUu3HWKe, a TaKxKe
CBUJIETEIIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPAMOTHOCTH.



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

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE JTMIHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

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

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nYIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTHBHOMY yYaCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM TOCTHKEHUM
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OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIOB B JEATEILHOCTH
YYEHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCTIPUATHE ICTETHYECKUX KauyecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOIO
MIOCTPOCHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)yennocmu HAyuHO20 NOZHAHUA:

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

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

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 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(hopMUPOBAHHOCTbH HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OLIUOKY
Y TAKOTO0 )K€ MpaBa y IPyroro 4yeaoBeKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHUE B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpPaBJICHHOCTH, TPEOYIONIUX B TOM YHUCJIEe U (PU3NUYECKUX 3HAHUIA;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodecCHil, CBA3aHHBIX ¢ PUBHKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

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

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed HuX
pelieHus;

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

NOTPeOHOCTh BO B3aWMOJICUCTBUU TIPU BBHITIOJIHEHUU 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 PU3MUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
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IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

CTpEeMJICHHE aHATU3UPOBATh U BBISBISATH B3aUMOCBS3HU MIPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (HU3HUECKUX 3HAHUI;

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

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHUs mporpaMMeI 1o (hU3UKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornuyeckue JelcTBUA:
BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIC MMPU3HAKH 00BEKTOB (SIBJICHUN),
KJIacCU(ULIMPOBATH UX;



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

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHHEM JACTyKTHUBHBIX U
WHAYKTUBHBIX ~ yYMO3aKIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITENILHO BBIOMpATh CHOCOO peleHust yuyeOHou (u3myeckoi 3agauu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOoONee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIN
Gu3nYIEeCKuil SKCIIEPUMEHT, HEOOBIIIOE CCIEA0BaHNEe (PU3MUECKOTO SIBICHUS;

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

CaMOCTOSITENTFHO (HOPMYITHPOBATH OOOOIICHHSI W BBIBOJBI IO PE3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATh BO3MOXHOE JIaJIbHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

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

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

OLICHMBATh HAA&KHOCTh HH(OpPMAIUKM TIO KPUTEPHSIM, MPEAIOKECHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peEIIaeMble 3a/Jadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoi 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X07Ie 00CYKJeHUsI yaeOHOTO MaTepuana, pe3yabTaToB JIA00PaTOPHBIX padoT
Y TIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYK/1a€MOIl TeMbl U BBICKa3bIBATh
UJIeW, HAIICJICHHbIE Ha PEIICHUE 3aJlayd W MOJAEep:KaHUe OyaroxenaTesbHOCTU
OOIICHHS;

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

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCnIepUMEHTa, UCCIEOBaHMs, IPOEKTA);

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

OPUHUMATH 1I€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS 110
€€ JOCTWKEHUIO: paclpelesaTb pPOJH, OOCYXIaTh MPOLECCHl U Pe3yiIbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara Io
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJIEHAMH
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOUIMU MPOAYKT IO KPUTEPHSM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

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

OPUCHTHPOBATbCS B  PA3IMYHBIX  MOJAXO0JaX  NPHUHATHS  pElIeHUN
(MHIUBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECcCKO 3amauu Wiu
IUIAaH HUCCIEAOBAHMS C YYETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHHI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U MpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMUHBI  JIOCTHKEHHUS  (HEIOCTIDXKEHMS)  PE3yJbTaTOB
JESTENBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OMBITY;

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

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM.

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 MpHW pemeHnn GU3NIECKUX 3a/1ad WIA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydeHusi ¢ 7 kiacce npeAMETHbIE PE3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIMNXCS YMEHUM:



WCIIOJIB30BaTh MOHATHS: (PU3NUECKUE U XUMUYECKHUE SIBIICHUS, HAOIIO/ICHHUE,
AKCHEPUMEHT, MOJIEJb, TUTIOTE3a, EIUHULIBI (PU3UUYECKUX BEJIMYHUH, AaTOM, MOJIEKYJIa,
arperatHbleé  COCTOSIHUS ~ BemiectBa  (TBEpHOE, KUIKOE, Tra3zoo0pasHoe),
MEXaHWYeCKOe JBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpUsi, paBHOJEUCTByIoIas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuuath sBIeHUs (Auddy3us, TEIIoBOE [BHKEHHE YACTHIL
BEILIECTBA, PABHOMEPHOE JBIDKCHHE, HEPABHOMEPHOE JBHUXKEHUE, WHEPIUs,
B3aUMOJICHCTBHE TEJ, pABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpaIllCHMUSI,
nepeaavya JaBiIeHUS TBEPABIMU TelaMH, >KHIKOCTIMH M Ta3amu, atMocdepHoe
JIaBJICHUE; TUIABaHUE TEJI, TPEBPAIICHUS MEXaHUYECKON YHEPTHH) MO OMHUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIONIUX JAHHOE
(duznueckoe sBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
mMupe (B TOM 4wucie (U3UYECKHE SIBICHHS B TPUPOJIC: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSMH B KUBOW U HEKUBOU MPUPOJIE, NCHUCTBUE CUJT TSKECTH,
TpPEHUs, YIIPYTOCTH B MPUPOJE U TEXHHUKE, BIUSHUE aTMOC(EPHOTrO JaBJICHUS Ha
KUBOW OpraHu3M, IJIaBaHUE PbIO, phlUary B TeJie YEJIOBEKa), IPU ATOM NEPEBOAUTH
NPAKTUYECKYIO 3a7]a4y B yUeOHYI0, BBIJICISATh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH )
(bu3nUecKuX sSBICHU;

ONKCHIBATh M3Yy4YEHHBbIE CBOMCTBA TeNl W (DU3MYECKUE SBICHUS, UCIOIb3YA
¢duznueckre BeIMUYUHbI (Macca, 00bEM, IMIIOTHOCTH BELIECTBA, BPEMsI, TyTh, CPEIHSS
CKOpOCTb, CHJIa YNPYTOCTH, CHJIa TSDKECTH, BEC Teia, CHJia TPEHUs, JaBJICHHE
TBEP/IOTO TeJa, JaBJICHHUE CTOJI0A )KUKOCTH, BBITAJKUBAIOIIAS CUJIA, MEXaHUYECKas
paboTa, MOIIHOCTH, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 HUIIMEHT II0JIE3HOTO
JEHUCTBUSI MEXaHU3MOB, KHHETHUECKAsl U TIOTEHIIMAIbHASL YHEPTusl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
0o00O3HAaUeHUsT W EeAUHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTHh (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHHUS U IIPOIIECCHI, UCTIONB3YSI
MpaBUJIa CIOKEHHUS CUII (BJOJIb OAHOM MpsAMOit), 3akoH ['yka, 3akoH [lackais, 3akoH
Apxumena, IpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKH,
3aKOH COXpPAHEHUSI MEXaHUYECKOW DSHEpPruu, MpU 3TOM J1aBaTh CIOBECHYIO
bOpMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

CTPOUTH MPOCThbIE (PU3UYECKUE MOJIENIU PEAbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA
00BEKTOB, IIPOIIECCOB, SBICHUM, TPUMEHATh (PU3NUECKHUE MO 71 OOBSICHEHUS
(U3UYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBACHATH (PU3UUECKHE SBICHHUS, IPOIECCHl U CBOWCTBA TEJl, B TOM YHCIE B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHEHTHUPOBAHHOTO XapakKTepa, MW pelaTh
KayeCTBCHHBIC 3a/ladyl, B TOM 4HCIE TpeOyIOIue YHUCICHHOTO OIICHUBAHMS
XapaKTePHBIX 3HAYCHUN (DU3UYCCKUX BEIUYUH, TIPU ITOM BHIOMpAThH aJeKBATHYIO
(GU3HUECKYI0 MOJECIb, BHISBISATH MPUUYNHHO-CIICICTBCHHBIEC CBSI3M U BHICTPAHWBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C Omopod Ha U3YYEeHHbIE CBOICTBa
bu3nYecKux sBJICHUH, (U3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemats pacdyéTHble 3ama4yu (B 2—3 NEWCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢u3nKu, BeIOMpas aieKBaTHYIO (PU3UYECKYIO MOJEIIb, C UCIOIb30BAaHUEM 3aKOHOB
1 GOpMYJI, CBSI3BIBAIOIINX (PU3NIECCKUE BEIIMINHBI, 3aITUCHIBATH KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a9H, BBISBISITh HEJOCTAIONINE WM N30BITOYHbIC TaHHBIE,
O00OCHOBBIBaTh BBIOOp METO/A pEIICHUs 3aJadd, HCIOIb30BaTh CIPABOYHBIE
JaHHBIE, TPOBOJUTh MaTeMaTHUeCKHe MpeoOpa3oBaHusi U Pacu€Thl, OIICHUBATH
PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (U3MUYECKOW BEIMYWHBI M OINPEACIATH
pPa3MEpHOCTh PU3NICCKON BEJTMYHHBI, TOJIYICHHOH MPU PEIICHUH 3a/1a4H;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MIOMOIIN (PUINIECKUX
METOJIOB, W TIpeajiaraTb OPHEHTUPOBOYHBIA CIIOCOO peIIeHHs, B OINUCAHUH
UCCJICIOBAaHUs  pacro3HaBaTh IMPOBEpPSAEMOE  MpPEANnojoxkeHue (TUIoTe3y),
MHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yJIbTaT;

IPOBOAUTH OIBITHI 10 HAOIIOIEHUIO (GU3UYECKUX SBJICHUM MU (HU3HMYECKUX
cBoiicTB Ten (muddy3us, TEIIOBOE paclIiMpeHHe Tra3oB, SBICHHE WHEPIUH,
M3MEHEHHE CKOPOCTH MPU B3aUMOJICHCTBUU TeJ, Iepeaada JaBIeHUs )KUIKOCThIO U
ra3oM, IMpOsIBICHHE JEHCTBUS aTMOC(EPHOro aBJICHMS, ICHCTBUE TPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATH TMPEANOJOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3yibTaTax HaOII0ICHUH, CaMOCTOSTEIIFHO COOUPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus ¥ GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPSIMbIE W KOCBEHHBIE U3MEpEHUs (U3HUECKUX BEJIHYUH
(paccrostHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, Cuiia, TeMIepaTrypa,
IJIOTHOCTh JKUJKOCTH WM TBEPAOTO Tella, CHJIa TPEHUS CKOJBKCHHS, aBICHHUE
BO3/IyXa, BRITAJIKMBAIOIIAS CHJIA, ACHCTBYIOIIAs HAa TOTPYKEHHOE B KUIKOCTH TEIIO,
KOA(h(DHUIMEHT TMOIe3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB) C HMCIOJIB30BAHUEM
aHAJIOTOBBIX M IMHU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOAA M3MEPEHUS,
dbuKcHpoBaThH MOKa3aHUsS MPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSEMON BETUINHBI C
MOMOIIbIO YCPEIHEHUS Pe3yIbTaTOB CEPUN U3MEPEHUN U OIICHUBAThH MOTPEIIHOCTD
W3MEpPEHUN;

IPOBOAUTH HECIIOKHBIE IKCIEPUMEHTAIBHBIC WCCIIECIOBAHUS 3aBUCHUMOCTEH
¢u3nuecknx BETWYWH (3aBUCHMOCTH TYTH PAaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHU JBWKCHHUS TeJa, CHUJBI TPEHUS CKOJBKEHHS OT CHUJIBI HOPMAIBHOTO
JaBJICHUS, Ka4ecTBa 00pabOTKH MOBEPXHOCTEH TET M HE3aBUCUMOCTH CHIIBI TPCHHUS



OT IUIOIIaAN CONPUKOCHOBEHHMS TEJ, CWJIbl YIPYTOCTH OT YJJIMHEHHS NPY’KHUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyKEHHOW YacTH Telda M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBUH TUIaBaHUs Tell, YCIOBUWA paBHOBECHUS pblyara v OJOKOB):
COBMECTHO C YyuyuTeldeM (POpMYIUpPOBATh 3aJadyy M THUIOTE3y HCCIEAOBAHMS,
CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh  MCCIIEIOBAaHUE, CaMOCTOSITEIbHO  COOUpPATH
DKCHEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJB30BAaHUEM HWHCTPYKLHH, MPEICTABIATH
MOJIYYCHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHUJIE TaONMIl U TpauUKOB,
OLICHUBATh MOTPEITHOCTH, JAEJIATh BBIBOJABI 10 PE3YJIbTATAM UCCIIEIOBAHMS;

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

yKa3blBaTh MPUHIIMIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OapOMETp, phluar, MOABUKHBIN
Y HETOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOM HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJIIIUITHUKHA, YCTPOWCTBO BOJAONPOBOJA, THUIAPABIMYECKUN TIpecc, CHQOH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCHOJNb3ys 3HAHUA O
CBOMCTBaxX (U3MYECKUX SBJICHUW U HEoOXoaumble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTHYECKUX TMPOIECCOB IPHU
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a/1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCTIONIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU IJIsi 0OECIICUCHUS
0e30MMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYCCKHUMH YCTPOHCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONECHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISATH OTOOpP HCTOYHUKOB HH(POpMAUU (PUIUUECKOTO COACPKAHUS B
Wutepuere, camocTosiTeNbHO (OPMYJIHPYsS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMCIOIIUXCS 3HAHUW M INYTEM CPABHEHMUS pPa3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHpOpMaIMIO, KOTOpas  SBJISETCS  MPOTUBOPEUMBOW  HMIIM  MOXET  OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NUYECKOTO COIEpkKaHUs, CIPABOYHBIE MATEPHAIIbI, PECYPChl CETH
WuTepHer, Bnanerb NpuUEMaMHM KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHMUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBbIE KpPAaTKHE€ IUCBMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpManUU (PU3HUECKOTO0 COJAEPKAHHS, B TOM YHUCIE



nyOJUYHO JeNaTh KpaTKUe COOOIIEHMsI O Pe3ysibTaTaxX MPOEKTOB MM YYEOHBIX
HCCIIEIOBAHUM, IIPU 3TOM TIPAMOTHO MCIIOIb30BaTh W3YYCHHBIM ITOHATUHHBIN
anmnapar Kypca (U3HMKH, COPOBOXK/IATh BHICTYINIEHUE MTPE3EHTALUEH;

IpPU BBINOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEJOBAaHUN paclpenensTh
0053aHHOCTH B TPYyMIE B COOTBETCTBUM C MOCTABJIEHHBIMU 3aJladyaMH, CJIEIUThH 3a
BBINIOJIHEHWEM IUIaHA JACHCTBUM, aJ€KBaTHO OLIEHHWBAThb COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh  I'PYNIbI, BBICTpaWBaTh KOMMYHHUKAaTHMBHOE B3aMMOJCHCTBUE,
YUYUTBIBAasi MHEHUE OKPYKAIOLIUX.

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

UCIIOJIB30BaTh MOHSTHUSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBI)KCHUE
aTOMOB U MOJICKYJI, arperaTtHbleé COCTOSIHMS BEIIECTBA, KPHUCTAUIMUECKUE W
aMmopdHbIe Tea, HACHIIEHHBIM M HEHACBINICHHBIA Map, CHOCOObI HW3MEHCHHS
BHYTPEHHEH DHEPTrUM, OHIIEMEHTAPHBIM JJIEKTPUUECKUN 3apsj, MPOBOJHUKH,
MOJIYTIPOBOHUKH, JUIICKTPUKU, UICTOYHUKU TTOCTOSTHHOTO TOKA, JIEKTPUUIECKOE U
MAarHuTHOE TOJIs, ONTHUYECKash CHCTeMa) U CUMBOJMYECKHM S3BIK (DU3UKU TpH
peleHny y4eOHbIX U MMPAKTHYECKUX 3a]1a4;

YBEPEHHO pa3iuyaTh SBJICHUS (TEIUIOBOE pacIIMpeHue (CxKaTue), TEII0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMayuMBaHWE, KaNWUISPHBIC SBICHUS,
UCIIapeHHe, KOHJCHCAIMs, IUIABJICHHE, KpPUCTAJUIM3alUs, KHUIIEHUE, CIOCOOBI
TeIuIonepeaaun (TerIonpoOBOAHOCTb, KOHBEKIINS, U3IyYEHHUE), TEIIOBbIE MOTEPH,
AIIEKTpU3AIUsl T, B3aUMOJCHCTBUE 3apsANIOB, JCHCTBHUS IJIEKTPUUYECKOrO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MAarHUTOB, JICMCTBHE MAarHUTHOTO TOJIS Ha
IPOBOJAHHUK C TOKOM) IO ONTMCAHUIO UX XapAKTEPHBIX CBONCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUYECKUX SABICHUM B OKPYKAIOIIEM
mupe (B TOM umcie ¢U3NUECKHEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE H
KaNWUIApHBIE SBJICHUS B MPUPOJIEC, KPUCTAUIbI B mpupoje, uznyuenue ConHua,
3aMep3aHue BOAOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
AJIEKTPUUECKHE SIBIICHUA B aTtMocdepe, SJIEKTPUYECTBO JKUBBIX OpPTraHU3MOB,
MarHuTHOE ToJje 3eMid, Apeid MOoI0COB, PO MATHUTHOTO TOJS ISl )KH3HU Ha
3emiie, MOJSIPHOE CHUSHHE), MPU HTOM MEPEBOJUTH MNPAKTUUECKYIO 3aJady B
y4eOHYI0, BEJICNIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) GU3HUECKHUX SBICHUN;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (DU3MYECKHUE SBICHUS, MCTOIB3YS
dusnyueckre BeTUINHBI (TEMIepaTypa, BHYTPEHHSIS SHEPTHsl, KOJTUYECTBO TETUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTb BEIIECTBA, yleJIbHAs TEIJIOTa IUIABJICHUS,
yAelbHas TeIoTa NapooOpa3oBaHMs, YJleNbHAs TEIUIOTa CrOpaHusl TOIUIMBA,
KO3(pUUIMEHT TMOJE3HOr0 JCHCTBUSA TEIUIOBOW MAIllUHbI, OTHOCHUTEJIbHAS
BIIQXXHOCTh BO3/yXa, OJEKTPUUECKUW 3apsi], Cuja TOKa, DIIEKTPUUECKOE



HaIpsDKeHWe, COMPOTUBIICHHE MpoBoAHMKAa, D/J[C B I1lemu MOCTOSHHOTO TOKa,
ANEKTPUYECKOE YNIEIbHOE COINPOTHUBICHHE BEIIECTBA, paboTa U MOIIHOCTb
AIEKTPUUYECKOTO TOKA), IPU OMUCAHUM MPABUIBLHO TPAKTOBAThH (DU3NUECKUN CMBICT
WCIIOIb3YEMbIX BEJIUYMH, MX O0O3HAYCHUS W €AUHULBI (PU3UYECKUX BEIUYUH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3UUECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTH rpa)MKu N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, PU3UUECKUE SIBIICHUSI U MPOIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUSI BEIIECTRBA,
ypaBHEHHE TEIUIOBOTO OajnaHca, 3aKOH COXPaHEHHUs dJIEKTPUUYECKOT0 3aps/ia, 3aKOH
Kynona, npuHIMN Cyneprno3uIiuy 3JeKTPUIECKUX mojiel, 3akoH Oma Jijis ydyacTka
nenu, npaswia Kupxroda, 3akon Oma s nmoiaHoM 1ienu, 3akoH Jlxoyns-Jlenna,
3aKOH COXPAaHEHUs HHEPIrHH, MPU ITOM Pa3IUYaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €r0 MaTEMaTUYeCKOE BhIPAXKEHHUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJICTU pPEabHBIX OOBEKTOB, IPOIIECCOB U
SIBJICHUHM, BBIJCIATh TIPU OTOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIC CBOMCTBA
00BEKTOB, TIPOIIECCOB, SABJICHUMN, MPUMEHATh (PU3NUECKUE MOJIETHU JIsl OObSICHEHUS
(bU3UYIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSICHATH (PU3MUECKHUE SBICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE€ CHUTyallud TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KayeCTBEHHbIE 3a/laud, B TOM YHCJIE TpeOyIolue YHCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEITUYUH, IIPU ITOM BHIOUpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJeIb, BBISBISATh MPUUYMHHO-CIECICTBEHHbIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJCHHM C ONOpod Ha U3YYeHHBIE CBOICTBa
duznueckux sSBICHUN, ((U3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN;

YBEPEHHO peliaTh pacy€THbie 3aja4yu (C omopod Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas aeKBaTHYIO (U3NUYECKYI0 MOJECIHb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3UYECKHUE BEIHYUHBI,
3alUChIBATh KPAaTKOE YCJIOBUE U Pa3BEPHYTOE pEIICHHUE 3aJayd, BBISBISTH
HEJIOCTAOIINE WM U30BITOUHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METO/AA PEIICHUS
3a/1aud, HCMOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METOAbl aHalIh3a
pa3MepHOCTEH, MCIOIBb30BaTh rpadUyecKre METOMbl PelIeHUs 3a7ad, MPOBOJUTH
MaTeMaTudeckue mpeoOpa3oBaHMsi W pacuéThl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUS (HU3UYECKOW BEIMYMHBI U OMPEICIATh Pa3MEpPHOCTH
du3ruecKor BETUYNHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4K;

pacrmo3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEUTUTH MPU IIOMOIITH (PU3NIECKIX
METOJI0OB, M TpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO peIIeHHs, B OMNHCAHUU
UCCIIEIOBAHUSI  pAclO3HaBaTh  IPOBEpsieMOE  MPEAINOoNIOKEHUe  (TUIOTE3Y),
MHTEPIPETUPOBATH MOTYyUYCHHBIA pE3yJbTar;



MIPOBOIUTH OIBITHI 10 HAOIONCHUIO (U3HYECCKUX SBICHUN MW (HU3UICCKUX
CBOWCTB Ten (KamWJUISPHBIC SIBICHUS, 3aBUCHMOCThH JABJICHUS BO3IyXa OT €ro
o0béMa W TemmepaTryphl, CKOPOCTH TIpoIlecca OCThIBaHHUS (HArpEeBaHUs) TPH
U3TyYeHUH OT I[BETa M3JIydaromedl (MOTIOMAIoNIe) TOBEPXHOCTH, CKOPOCTh
UCTIApCHUS BOJBI OT TEMIIEpaTyphl JKUIKOCTH M IUIOMATU €€ IOBEPXHOCTH,
ANIEKTPU3AIUS TSI U B3aUMOJCHCTBUE JJICKTPUUYECKUX 3apsSAI0B, B3aUMOJICHCTBHEC
MTOCTOSTHHBIX MarHUTOB, BU3YyaJU3allis MarHUTHBIX ITOJICH MTOCTOSSHHBIX MarHUTOB,
JIEHCTBUS MAarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOMCTBA 3JICKTPOJBUTATENSI TTOCTOSHHOTO TOKA): (OPMYJIHUPOBATH MPOBEPAEMOC
Npeanosioxkenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJbTaTax  HaOIOJACHHM,
CaMOCTOSITEIILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOTO Habopa 00OpymIOBaHWS,
OIMCHIBATH XOJT OTBITA U (HOPMYIUPOBATH BHIBO/IHI,

NPOBOAUTL TPSAMBIE W KOCBEHHBIC W3MEpPEHUsS (U3MYCCKUX BEIMYMH
(TemmepaTtypa, OTHOCHTENIBHAs BJIAXHOCTH BO3AyXa, CHJa TOKa, HaIPsSKCHHE,
yleabHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHWE IPOBOJHHWKA, paboTa U
MOIIHOCTh JJICKTPUYECKOTO0 TOKA) C HCIIOJIh30BAaHUEM aHAJIOTOBBIX M IHU(PPOBBIX
npuOOpoB, 00OCHOBBIBATH BHIOOP METOAa HM3MEPEHUS, (PUKCHPOBATH IOKA3aAHMS
nprOOpPOB, HAXOJWTHh 3HAYCHUE M3MEPSICMOUN BEIUYHMHBI C TIOMOIIBIO YCPEIHCHHUS
pe3yabTaTOB CEPUH U3MEPEHUH U OIEHUBATH MOTPENTHOCTh U3MEPCHHIA;

MPOBOJIUTH IKCIIEPUMEHTAIBHBIC HCCIICTOBAHUS 3aBUCUMOCTEH (DU3HMUECKUX
BEJIMYUH (3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro oO0bEéMa W HaArpeBaHUS WIH
OXJIXKICHHS, HCCIICIOBAHUE SIBJICHUS TEIIIOOOMEHa MTPH CMEITMBAHUH XOJIOIHOMN U
ropsiaeid BOJIbl, 3aBHCUMOCTH COTIPOTHBIICHHUS IPOBOIHUKA OT €T0 JITUHBI, TUTOMIAH
TIOTIEPEYHOT0 CEUCHUS M YACIBHOTO CONMPOTUBIICHUS BENIECTBA TIPOBOIHUKA, CHIIBI
TOKa, MPOTEKAIOIIEr0 4Yepe3 TPOBOJHUK, OT HANPSHKCHHUS Ha IPOBOTHUKE,
MCCIICJIOBAHUE TTOCIICIOBATEILHOTO U MAPAJICIIBHOTO COSTMHEHUH MTPOBOIHHKOB):
COBMECTHO C Yy4HTeleM (QOpMYyIUpOBaTh 3aqady M THIIOTE3y HCCIICIOBaHMUS,
CaMOCTOSAITETILHO  IUTAHUPOBAaTh  HMCCIEOBAHUE, CAMOCTOSITEIbHO  COOUpPATH
HKCIIEPUMEHTATBHYIO YCTAHOBKY C HMCIIOJIB30BAHUEM HHCTPYKIIUU, MPEACTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BHUJIE TaONHIl U TPAPUKOB,
OIICHUBATh TIOTPEIIHOCTH, JI€JIaTh BEIBOJBI IO PE3yIbTaTaM HCCIICIOBAHUS;

coOmoaTh mpaBwia O€30MacHOTO TpyJda Mpu paboTe ¢ J1abopaTOpHBIM
00opyT0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS MU3YUYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPOKNCTB ¥ TEXHOJIOTHUECKHUX MPOIECCOB C OMIOPOH HA X ONMKCAHUA (B TOM YHCTIE:
CUCTEMa OTOTUICHHS JOMOB, TUTPOMETP, TTapoBas TypOWHA, aMIIEPMETP, BOIIBTMETD,
CUETUYMK  DIICKTPUYECKOW  DHEPTrUH,  DIEKTPOOCBETHTEIBHBIE  MPUOOPHI,
HarpeBaTeNbHbIC AJIEKTPONPUOOPHI (IPUMEPHI ), TPETOXPAHUTETN U UX TIPUMECHECHHE
B OBITY W TEXHHKE, MPUMEHEHWE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,



ANEKTPOABUTATENIb TOCTOSHHOIO TOKAa), MHCIOJb3Yys 3HAaHUA O CBOMCTBax
(pu3nUeCcKHX SBJIECHUN, HEOOX0AUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHbBIE PUOOPHI
[0 CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (3KUJIKOCTHBI TEpPMOMETp, TEpMOC,
MICUXPOMETpP, TUTPOMETpP, JIBUraTeldb BHYTPEHHErO CrOPaHUs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX LENed C MOCIeI0BaTeNbHbIM U
napajjieibHbIM COEIMHEHHEM JJEMEHTOB, pasjinyas YCJIOBHbIE O0O0OO3HAUYECHHUS
AJIEMEHTOB 3JIEKTPUYECKUX LIETIEH, UCTIOIb30BATh CXEMbI U CXEMaTUYHbIE PUCYHKH
U3YYCHHBIX  TEXHUYECKUX  YCTPOMCTB,  HU3MEpPUTEIbHbIX  OpUOOPOB U
TEXHOJOTUYECKUX MPOLECCOB MPH PEUICHUN yueOHO-MIPAKTUUECKUX 3aa4;

OPUBOJUTH MPUMEPHI (HAXOAUTH UH(POPMALIHMIO O PUMEPaAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (DU3MUECKUX 3HAHUW B MOBCEIHEBHOM KU3HU NIl 0OECTieUeHMs
0e30macHOCTH MpH OOpallleHUd ¢ TpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsS 3J0pPOBbS M COOJIIOJEHHUS HOPM DJKOJOTHYECKOTO TOBEICHUS B
OKpYXarollen cpese;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOSATEIHLHO (POPMYIIUPYS TOMCKOBBIN 3aMPOC, HA OCHOBE UMEIOIIMXCS 3HAHUM
U CpPaBHEHUS JOTMOJHUTEIbHBIX HWCTOYHMKOB BBIJCISITH MHGOPMAINIO, KOTOpas
ABJIIETCS MPOTUBOPEYMBOM WIIM MOXKET OBITh HEJTOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHHS,
0000611ass nHOOPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COJIEp)KAHMS, B
TOM  4YHUCJIE€ MNyOJWYHO  TPEACTABISATH  PE3YNbTaThl  NPOEKTHOW  WIIH
UCCJIEI0BATEIBCKOM A TEIILHOCTH, TIPU 3TOM TPaMOTHO KCIIOJIH30BaTh U3yUEHHBIN
MOHATUIHBIN anmapaT Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IPU BBIMOJHEHWU YYEOHBIX MPOEKTOB U HCCIENAOBAaHUIN (PU3MUECKHUX MPOLIECCOB
pacnpenensaTe O0sA3aHHOCTH B TpPyNIEe B COOTBETCTBUM C IOCTaBICHHBIMHU
3a/Jla4aMy, CJIEAUThH 3a BBINOJIHEHUEM IJIaHA JCHCTBUUA M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIEHNWBATh COOCTBEHHBIN BKJIA]l B ACSTEIBHOCT TPYTIIIBI, BEICTPAUBATh
KOMMYHUKAaTHBHOE€  B3aWMOJEHCTBUE, NPOSABISAS TOTOBHOCTH  pa3peniaTh
KOH(MIUKTBHI.

K xoHiy o0yuenus ¢ 9 kiacce npeIMeTHBIE pe3yIbTaThl Ha YIIIYOJIEHHOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
WCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUYETa, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUSI, HEBECOMOCTbh M TEPErpy3Ku, HEHTP TIXKECTHU, MEXaHHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YJIbTPa3BYK, O3JIEKTPOMATHUTHBIC BOJIHbI, PEHTIE€HOBCKOE



U3JIy4YEHHE, LIKaJla 3JEKTPOMArHUTHBIX BOJIH, HCTOYHHMKHU CBETA, OJU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPBl UCIYCKAHMUSI M TMOIJIOIIeHUs, albda-, Oeta- U raMmma-
U3JIy4YE€HHUS, U30TOIbI, siAEpHAas U TEPMOsIEpHAas SHEPreTHKa) U CUMBOJUYECKUM
A3BIK (PU3MKHU P pEUICHUHN YYEOHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO  pa3jiMyaTh  sBJICHUS (PAaBHOMEPHOE U  HEPaBHOMEPHOE
NPSMOJMHENHOE JIBHOKEHUE, PABHOYCKOPEHHOE IPSAMOJIMHENHOE JIBUKEHUE,
CBOOOJHOE TMAaJIeHUE TeJ, JIBM)KEHHE [0 OKPY>KHOCTH, B3aUMOJECHCTBUE T,
pPaBHOBECHME MATEPUAIIBHOM TOYKH, PEAKTUBHOE JBHKEHHE, HEBECOMOCTb,
KosnebaTreabHOe  JIBIDKEHHME (FapMOHHUYECKHE, 3aTyXalolllue, BbIHYXKJIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTpaKeHHE
3ByKa, UHTephepeHIus U audpakius BOIH), TPSIMOJMHEHHOE pacnpocTpaHeHue,
OTPaXXEHHE M TMPEJIOMJIEHUE CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA,
pasnokeHue O0enoro cBeTa B CHEKTP U CIOXEHUE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAasl  paJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOro  CIIEKTpa
U3JyYEHHUs1) 1O ONMUCAHUIO WX XapaKTePHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX ABIICHUM B OKPYKaIOIIEM
mupe (B TOM uucie (U3MYECKUE SIBICHUS B NPUPOJE: NPUIUBBI U OTIUBBHI,
nBkeHne I1iaHeT COJHEYHOM CHCTEMBI, pPEaKTUBHOE JBUIKEHHE IKUBBIX
OpraHW3MOB, BOCIIPUSITHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEUCMHYECKHE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TeJl, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEUCTBUE BUAMMOrO, yIbTpadUOJIETOBOIO U PEHTIC€HOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJMOaKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJHMOAKTUBHOE
U3JIy4YEHUE TPUPOAHBIX MHUHEPAJIOB JICMCTBUE pAJUOAKTUBHBIX H3IYYEHUU Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEeBOJUTH MPAKTUUYECKYIO 3a7ady B YUeOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBICHUMH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usnyeckne BEeTMUYMHBI (CpelHSAs W MIHOBEHHas CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHHE, IEPEMEILICHUE INPU PABHOYCKOPEHHOM
IPAMOJIMHENHOM  JBWJKCHMHM, YIJIOBas  CKOPOCTb, LIEHTPOCTPEMHUTEIBLHOE
YCKOpEHHE, CHJIa TPEHUs, CUJla YIIPYroCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
IIaJICHUsI, BEC TeNa, UEHTP TSHKECTH TBEPAOTO TEJIA, UMITYJIBC TEJIA, UMITYJIbC CHUIIBI,
MOMEHT CHUJIbl, MEXaHHUeCKas padoTa U MOITHOCTh, HOTEHIIMAIbHAS SHEPT U TeNa,
IIOAHATOTO HAJl TOBEPXHOCTHIO 3€MJIU, TIOTEHIHAJIBHAS YJHEPTHSI CKATOU MPYKUHBI,
KMHETUYECKAsT DHEPIus, IIOJIHAS MEXaHW4YeCKas DJHEPIHs, NEPUOJ M YacToTa
Kosie0aHuil, Meproj] MaTeMaTHYECKOT0 U MPYKUHHOTO MAasiTHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETAa, ITOKA3aTENb IPEIIOMIICHUS
Cpelibl), TPU ONMCAHUU IPABUIIBHO TPAKTOBATH (PU3HUECKHUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €IUHUIBI PU3NUECKUX BETUYUH, HAXOAUTH (DOPMYIIbI,



CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTMMU BEIMUUHAMU, CTPOUTH
rpauKi U3Yy4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, PU3UUECKUE SIBIICHUSI U MPOIECCHI, UCTIONb3YS
3aKOH COXPaHEHHMS JHEPruu, 3aKOH BCEMUPHOIO TITOTEHUSA, MPUHIUII
CyHEPIIO3ULMH CHUJI, TPUHIIUIT OTHOCUTENBbHOCTH ["anuiies, 3akonbl Hpl0TOHA, 3aK0H
COXpPAHEHHUSI MMITYJIbCa, TEOPEMY O KMHETHUYECKOW SHEpruu, 3akoH ['yka, 3aKkoH
BepHysiu, 3aKOHBI OTpa)KEHUsI U MPEIOMIICHUS CBeTa, (POpMyy TOHKOM JIWH3BI,
IUJAHETAPHYI0 MOJEJIb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTO $JIpa, 3aKOHBI
COXpPAHEHHUs 3apsAJ0BOTO U MACCOBOI'O YHKCEN MPU SACPHBIX PEAKUUIX, MIPU ITOM
pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMATUYECKOE BbIPAKEHUE;

CTpOUTh (UBUYECKUE MOJICNIM PEAIbHBIX OOBEKTOB, MPOIECCOB U SIBICHUI,
BBIICJISITh TPU D3TOM CYIIECTBEHHBIE M BTOPOCTENCHHBIE CBOWCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUN, NPUMEHATh (U3UUECKUE MOJACIU Uil  OOBSICHEHUS
(bU3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSICHATH (pU3UUECKUE SBJICHUS, TIPOIIECCHI M CBOIMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyallUil MNpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBCHHbIC 3aJayd, B TOM 4YHCJIE TPEOYIOIIME YUCICHHOTO OICHUBAHUS
XapaKTEePHBIX 3HAUYCHUN (HU3NUYECKUX BEJIWYWH, MPU ITOM BBHIOMpATh aJICKBATHYIO
(bu3nUecKyt0 MOJIeIb, BBISBISATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M W BBICTPAUBAThH
JOTHUYECKYIO0 UEMOYKY pacCyXIEHUW M3 2—3 IIaroB C ONOPOMl HAa H3y4YEHHbIE
CBOICTBA (PU3MUECKUX SABJICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pemiaTh pacuéTHhIC 3aJa4Ml M0 M3ydyaeMbIM TeMaM Kypca (pU3HKH,
BbIOMpAst aJIeKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHMEM 3aKOHOB U (hOpMYJI,
CBS3BIBAIOMINX (U3MUECKHE BEITUYMHBI, 3alHCHIBATh KPAaTKOE YyCIOBUE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BHIABIATH HEOCTAIOIINE WU U30BITOYHbIC TAHHBIC,
00OCHOBBIBaTh BBIOOpP METO/JA pEIICHUS 3aJadyH, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TPUMEHSATh METOJIbI aHAJIN3a Pa3MEPHOCTEN, UCTIOIB30BATh TpaduuecKue
METO/IbI PEIIEHUS 3a]1a4, MPOBOIUTh MaTeMaTUYECKHUE TPeoOpa30BaHus U PACUETHI,
OIICHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HaueHUs (PU3NYECKON BEITUYUHBI U
OTIPEICNSITh PAa3MEPHOCTh (PU3WYECKON BEIMYMHBI, MOJYYEHHON TPHU PpEHICHUU
3a7a4u;

pacrmo3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEITUTh MPU MOMOIITH (PU3NIECKUX
METOJI0OB, M TpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO peIIeHHs, B OMNHCAHUU
WCCIIEIOBAHUSI  pAclO3HaBaTh  IPOBEPSIEMOE  MPEAINOoNIOKEHUE  (TUIOTE3Y),
OLICHUBATH [TPABUJIBHOCTB MOPSAJIKA TPOBEACHUS UCCIEA0BAHNS, UHTEPIIPETUPOBATH
MOJyYEHHBIN PE3yJIbTaT;

IIPOBOJUTH OIBITHI 1O HAOIIOMEHUIO (PU3UYECKHUX SBICHUN WMIH (PU3HMUECKHUX
CBOMCTB Ten (M3ydeHue BTOporo 3axkoHa HbroTOHA, 3aKOHAa COXpaHEHUsI SHEPTHH,
3aKOHA COXPAHEHHS] HMMITYJIbCa, JCHMCTBUE 3aKOHA DEpHYUIM M BO3HUKHOBEHHE



NOABEMHOM CHJIBI KpbUIA, 3aBHCHUMOCTh IE€pUOJa KOJEOaHW MpyKHUHHOTO
MasgTHHKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJbIX KOJeOaHUM, IPSIMOJMHENHOE PacIpOCTPAHEHHE CBETA, Pa3jioKeHue 0eIoro
CBETa B CIEKTpP, U3YUCHHE CBOMCTB M300pa’KE€HUsI B IJIOCKOM 3€pKajie U CBOWCTB
n300paxkeHus TpeAMeTa B coOuparolmieil JuH3e, HaOMIJICHUE CIUIOMIHBIX |
JIMHENYaThIX CIIEKTPOB U3IIYYCHUS): dbopmynupoBaTh MpOBEpPSIEMOE
NpeanojgoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysbTaTax — HaOJIOJEHUH,
CaMOCTOSITEJIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOIO Habopa 00OpyaoBaHMS,
OIMMCHIBATDH XOJI OMbITA U (HOPMYIUPOBATH BHIBOIBI;

OPOBOAUTH MPU HEOOXOJMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HaYeHUe U3MEPSEMOIl BETMYMHBI U ONIPEIeNisisd NOTPEIIHOCTh PE3yIbTaTOB
OpSIMBIX U3MEPEHU, 000CHOBBIBATh BBIOOP criocoba u3MepeHus: (M3MEepUTEIHLHOTO
npubdopa);

IPOBOAUTH KOCBEHHBIE M3MEpPEHUsT (U3NMUECKUX BEIUUUH (CPEIHsI CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOIO
najeHus, )KECTKOCTh MPY>KUHbBI, KOYPPUIUEHT TPEHUS CKOJIbKEHHS, MEXaHUYeCKas
paboTta W MONIIHOCTb, YacTOTa M TEPHOJ KOJeOaHUN MaTeMaTHYECKOrO U
NPYKUHHOTO MAaATHHUKOB, (DOKYCHOE pACCTOSHHME coOuparouieil JUH3bl U €€
ONTHYECKasl CWJIa, PAaJUOAKTUBHBIA (JOH) C HCHOJB30BAHUEM AaHAJIOTOBBIX U
IU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA W3MEPEHUs, MJIaHUPOBATh
U3MEPEHMsI, CaMOCTOSITEJIbBHO COOMpaTh  SKCHEPUMEHTAJIBHYIO  YCTAHOBKY,
BBIYUCIIATh 3HAUEHHE BEJIMYMHBl M AHAIW3UPOBATh IOJYyYEHHBIE PpE3YJIbTAThI,
OLIEHUBAs IOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

POBOJIUTh SKCHEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYUH (3aBUCHMOCTb IIyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBM)XEHHUU O€3
HayaJbHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJIECHUs, MepHofa KojeOaHWi MaTeMaTH4ecKOro MasTHUKA OT
JUIMHBl HUTH, ONPEJCJIICHHWE YCKOPEHHsI CBOOOJHOrO TMaJeHUs, MCCIEeI0BaHUE
M3MEHEHUS BEJIMYMHBI M HAIPaBJICHUS MHAYKIHOHHOIO TOKA, 3aBUCHUMOCTH yTja
OTpaXEHMs CBETA OT yIJIa NaJECHUs, YIJla IPEJOMIICHHS OT yIJla NaJeHUs] CBETOBOIO
Jy4a, UCCIIEI0BAaHNE TPEKOB: U3MEPEHNE SHEPIUU YaCTHULBI IO TOPMO3ZHOMY ITyTH
(mo dororpadusam)): COBMECTHO ¢ yuuTeaeM (pOpMYIUPOBAThH 33a/1ady W THUIIOTE3Y
HCCJIEI0BAHUS, CAMOCTOSITENIBHO IIJIAHUPOBATH MCCIEJOBAHUE, CAMOCTOSTEIBHO
coOupaTth  SKCHEPUMEHTAIBbHYIO  yCTAHOBKY, TMpPEJICTaBIsATh  IOJyYECHHBIE
3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOMUI U TpapuKoB, OLEHUBATH
MOTPEIHOCTH, AEJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHMS;

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



XapaKTEepU30BaTh MPUHIMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOI HA UX ONKCAaHUA (B TOM YHCTIE:
CIOUAOMETP, NaTYMKHU MOJIOKEHUS], PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JIO0T, OUKH,
nepuckon, (oroamnmapat, MHKPOCKOI, TEJIEeCKOI, ONTUYECKUE CBETOBOIBI,
CHEKTPOCKOM, I03UMETp, Kamepa BuiabcoHa), MUCHONB3ysd 3HAHUS O CBOMCTBax
¢uznueckux  SABIEHUM W HEOOXOAMMBIE  (PU3MYECKHE  3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, WM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/1ay, ONTHYECKUE CXEMbl JJI MOCTPOCHUS
N300paKeHUH B IJIOCKOM 3€pKajie U coOuparouiei JIMH3e;

OPUBOJIUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O MPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3MUECKUX 3HAHUW B MOBCEIHEBHOM KU3HU NIl 0OECTieUeHMs
0e30macHOCTH MpH OOpallleHUd ¢ TpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsS 3J0pPOBbS M COOJIIOJEHHUS HOPM DKOJOTHYECKOTO TOBEACHUS B
OKpYXarollen cpese;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOATEIHLHO (HOPMYIUPYS MOMCKOBBIM 3aMpoOC, HaXOAUTh MYTH OIpEaeSICHUS
JIOCTOBEPHOCTH TOJNYYEHHON HH(POpMAallUM HA OCHOBE HMMEIOLIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3gaBaTh COOCTBEHHBbIC MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH()OpMaIMK U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COACP)KAHMS, MyOIUIHO
IPEACTABIATh PE3YyJIbTAThl IPOEKTHOW WIIA UCCIIEA0BATENBCKON IEATEIIBHOCTH TPH
3TOM TPaMOTHO HCHOJIb30BaTh HM3YUYCHHBIM ITOHSATUWHBIA armapar H3y4aeMoro
pa3gena (U3MKKM W CONPOBOXKAATh BBICTYIUIEHHWE IMIpe3eHTalued ¢ y4ETom
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 ®duznka — Hayka O IPUPOJIC 2
1.2 ®Ou3nvecKue BEININHBI 4
1.3 EcTtecTBeHHO-Hay4YHBIN METO]T TO3HAHMS 2
Hroro mo pazueny 8
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
2.1 Ctpoenue BemecTa 2 1
JIBrykeHre 1 B3aMMOACHCTBUE YaCTHII
2.2 4 2
BEIECTBA
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




41 Masnenue. Ilepenaua nasiaeHus: TBEPAbIMU 5 5
' TEJIAMH, KUJKOCTSIMHU U Ta3aMH
4.2 JlaBiieHHE KUIKOCTH 6
4.3 ATMOcdepHOe TaBlieHUE 5 1
44 I[eI/ICTBIfe JKUJKOCTH M ra3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazueny 28
Pa3nen 5. PaGora u MomHoCTb. JHEprus
51 Pabota 1 MomtHOCTH 6
5.2 [TpocTeie MEXaHU3MBI 8
5.3 MexaHuueckasi JHEprus 5)
Hroro mo pazgeny 19
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYITH 6
Hroro mo pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 23




8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchbl
Pasnen 1. TensioBble siBJIeHUsI
1.1 CtpoeHue u CBOMCTBA BelIeCTBA 6
1.2 TemnmnoBeIe Mporecch 33 1 6.5
Hroro mo pazueny 39
Paznea 2. DiekTpudecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DneKTpuUYecKre 3apsaabl. 3apsHKCHHBIC Tela 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUAN TOK 31 10
2.3 MarsuTHbIC SBICHUS 11 4
2.4 DNeKTpOMarHuTHasK WHITYKITUS 7 1
Hroro mo pazaeny 58
Paznen 3. IloBTOpuTEIbHO-00001IAK0 M MOY b
3.1 [ToBTOpUTENBHO-0000MIAOIINIA MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paszjnen 1. Mexanuveckue siBJIEHUSA
MexaHn4ecKoe IBIKEHUE H CITOCOOBI €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 KoJ1e0aHUSA U BOJTHBI
2.1 Mexannyeckue Koyie0aHus 8 3.5
2.2 MexaHu4ecKre BOJHBI. 3BYK 10 3
Hroro mo pazgeny 18

Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

BHGKTpOMaFHI/ITHOC IOoJIE U

3.1 6
3NIEKTPOMAarHUTHBIE BOJIHBI
HToro mo pazneny 6
Pa3znen 4. CBeToBbI€E 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 iBJIeHUA

5.1 Hcnyckanue u moriioneHne CBeTa aToMOM 1
5.2 CrpoeHue aTOMHOTO si1pa
5.3 SnepHble peakuu 7
Hroro mo pazueny 16
Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M MOYJIb
6.1 MexaHn4ecKue SBJICHHS (TOBTOPUTEIIBHO- 6 3
' 0600IIAKOIII MOIYIIb)
6.2 TerutoBbIe siBIIeHUS (TIOBTOPUTEITHHO- 3
' 0600IIAKOIII MOTYIIb)
6.3 DJEeKTPOMArHUTHBIC SIBJICHUS 3 1
' (MOBTOPHUTETHLHO-0000IAIOIIAA MOTYITh )
6.4 CBeToBbI€ SIBIICHUS (TOBTOPUTEILHO- 1 1
' 0600IIAKOIII MOIYIIb)
6.5 [ToBTOpHUTEIIBHO-0000IIAOIITNI MOTYIIb 4
Hroro mo pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
1 ®du3nka — HayKa 0 Ipupoje. SBienus 1
TIPUPOJIBI
2 dusndecKue ABICHUS 1
®u3nyecKne BeIMYMHbL. Pa3MepHOCTb.
3 ®uznyeckue npudopsl. [lorpemnoctu 1
TIPH TMPSMBIX U3MEPSHHSX
Ypok-uccnenoanue "N3mepenne
4 JIMHEWHBIX pa3MEPOB TE U IPOMEKYTKOB 1 1
BpemMeHH"
5 JlabopaTtopHnast padora "U3mepeHue 1 1
00BbEMa KUIKOCTH U TBEPAOTO Tema"
5 JlaGopaTtopHnas pabdorta "Onpenenenue 1 1
pa3MepoB MaJibIX Tesi. MeTtoa psioB"
Metoipl HayyHOTO TIO3HaHUS. OnucaHue
7 (bU3UYECKUX SBICHUH C TIOMOIIBIO 1
MoOIenen
Ypok-uccnenosanue "[Ipoepka
8 TUIIOTE3bI: JATHOCTH MOJIETA IIapUKa, 1 1

MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM 00JIble BhICOTA MycKa'"




Crpoenue BemectBa. OIMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

JlaboparopHuas padota "OrneHka
TUaMeTpa aToMa METOJIOM PsJIOB (C
UCTOJb30BaHueM QoTorpaduii)”

11

VYpoxk-uccnenosanue "Habmronenue
TEIJIOBOTO paciiupeHust razoB. ONbIThI
110 OOHAPY>KEHUIO JTCUCTBUS CHTT
MOJIEKYJIIPHOTO MPUTSKEHU"

12

JIBryKeHrEe YacTull BellecTBa.
Hudody3us. bpoyHoBckoe ABMkeHHE

13

VYpoxk-uccnenosanue "Habmronenne u
00BbsICHEHHE OPOYHOBCKOTO JIBHOKCHHS 1

b dy3un"

14

BsanMonelicTBre yacTHIl BEIECTBA:
MPUTSHKEHNUE U OTTAJIKMBAHUE

15

ArperaTHble COCTOSIHHSI BEIICCTBA.
OCcoOEHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

16

Mexannueckoe auxenue. [1yrs,
TPaeKTOpHUsl, IEpEMEILICHUE

17

PaBHOMEpHOE U HEpaBHOMEPHOE
nBuxeHue. CKopocTb

18

HaxoxzaeHne ckopocTy, IyTH U BpEMEHU
TP PABHOMEPHOM INPSMOJINHEHHOM
JIBMOKEHUHT




JlaboparopHnas padota "Onpenenenue

19 CKOPOCTH PaBHOMEPHOTO JIBUXKEHUS"

20 I'paduxy mpsSsMOTUHEHHOTO
PaBHOMEPHOTO JIBIKEHUS

21 Pemrenue 3agau o reme "Pacuer
cpenHeit ckopoctu”
JlabopaTtopHnast padota "Onpenenenue

22 CpeIHEN CKOPOCTH CKOJIbXKEHUs Opycka
WJTY IIapyKa 0 HaKJIOHHOM TUI0CKOCTH"
OTHOCUTENBHOCTD JBHKEHUA. CIIOKEHNE

23 CKOPOCTEH MpH HapauieIbHOM
TIBUKCHUHT
[Tonyuenue u ananu3 rpaduKoB

24 3aBUCHMOCTH ITyTH U CKOPOCTH
JBUKEHHS OT BPEMEHU
Pemenue rpaduueckux 3amad no teme

25 "Mexanuka. PaBHomepHOe
MPAMOJIMHEHHOE JBUKEHUE"

26 SBnenue nHepuu. 3aKOH HHEPITUU
B3anmopelicTBrue Ten Kak NpuyuHa

97 M3MEHEHUs CKOpPOCTU. Macca Tena Kak
Mepa MHEPTHOCTH Tella Ipu
MOCTYNATEeNbHOM JIB)KEHUU

28 VYpok-uccnenosanue "CpaBHEHHE Macc
110 B3aUMOJICUCTBUIO TeN"

29 IImoTHOCTE BelecTBa

30 JlabopatopHas pabota "OnpezneneHue

MJIOTHOCTHU TBEpOTO Tena"




31

Pemtenue 3amgau no teMe "Macca Tea.
ITimorHOCTE BemiecTBa"

32

Cwmecu u cruiabl. [loBepxHOCTHAs 1
JIMHEHHAS IIJI0OTHOCTh

33

[ToaroroBka K KOHTPOJIBHOM padoTe MO
teMe "®u3nkKa — HayKa O MPUpPO/Ie.
[lepBoHauanbHbIE CBEACHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOSHHH BEIIECTBA.
Mexanuka"

34

KontponbHas paborta no teme "®usnka
— Hayka o npupoje. IlepponavanbHbie
CBE/IEHUs] 00 AaTOMHO-MOJIEKYJISIPHOM
CTPOEHMH BellecTBa. MexaHuka'"

35

Cuna. SIBnenune tarorenus. Cuia
TSKECTH

36

N3obpaxenue cun. Pemenne 3amxaq mo
teme "OnpeaeseHne CUibl TSKECTH"

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. U3mepenue cui. [unamometp

39

Ypoxk-uccnenopanue "Habmronenue
W3MEHEHHUS CKOPOCTH TPH
B3auMoaeiicTBuu Ten"

40

Pemenne 3amau no teme "Cuna
ynpyroctu. Bec Temna"

41

JIaGopatopHas padota "OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh
pactshkeHus (aedopMariu) IpyKHUHbBI OT
MIPWJIOKEHHOM CHJIBI"




42

Cuna tpenus

43

Cnosxenue cuil. PaBHoielicTByO1LIas
cuia

44

Pemtenue 3amau no teme "CioXeHUE CHIL.
PaBHoaelicTByromas cuia"

45

Pemrenue 3agad mo reme
"B3zaumopaeiicreue Tei1. CHIbl B
MmexaHuke"

46

Pemenue 3agau mo teme "Cuna tpenus".
Ypok-uccienoBaHue 1o TeMe
"UccneqoBanne 3aBUCUMOCTH CHIIEI
TPEHHUS OT IUIOMAIA CONPUKOCHOBEHHUS "

47

JlabopaTtopHnast pabota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCIMOCTb CHIIbI
TPEHUSI CKOJIBKEHUS OT CUJIbI AABJICHUS U
XapakTepa COMPHUKACAIOIINXCS
MoBepxXHOCTE"

48

Pemrenue 3agau mo reme
"BzaumopaeiictBue teyi. Cuibl B
MexaHuke"

49

KonTtponbHas padoTa o teme
"Bzaumonaeiictsue ten"

50

JlaBneHue TBEPABIX TEN

51

Ypok-skcniepumeHT "CrocoOsbl
ompeneNeHus JaBjIeHus TBepaoro rena'"

52

Ypok-uccienoBanue "3aBUCUMOCTb
p
JIABJICHUs ra3za oT TeMneparypsl”




JlaByieHME KUJKOCTEH U ra30B. 3aKOH

53 [Tackainsa

o4 [IHeBMaTHyeCcKue ycTponcTBa

55 3aBUCUMOCTD JABJICHUS KUIKOCTH OT
TITyOMHBI

56 I'mapocraTuveckuii mapaioxce

57 Ypok-npoekt "U3yuenue
coo0IarIuxcs cocyaos"

58 Ypok-koHpepenuus "['mapasnuueckue
MEXaHU3MBbI"

59 Hcnons3oBanne BRICOKHUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenne 3agau o teme "JlaBnenue
KAIKOCTH"

61 AtMocdepa 3emit 1 MPUUYUHBI €€
CYIIECTBOBAHUS

62 VYpoxk-uccnenoanue "[IposBienue
JeicTBUS aTMOC(EepHOTO JaBaeHUs"

63 N3mepenue atmochepHOro JaBieHHUS.
OnbiT Toppuuennu
3aBHUCHUMOCTB aTMOC(HEPHOTO JaBICHHUS

64 OT BBICOTHI HaJl ypoBHEM Mops. [Iprbopsl
JUIS U3MEpeHus: aTMOc(hepHOro TaBIeHHUS

65 Bbapomertp-anepounn. AtmochepHoe
JIABJICHUE Ha Pa3IUYHbIX BBICOTAX

66 BriTankuBaromas cuina. 3akoH Apxumena

67 Pemenue 3agau no reme "3akoH

Apxumena"




68

Ypok-uccnenoBaHue
"DKcrepuMeHTaIbHOE OOHAPYKEHHE
JeUCTBHS KHUKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJO"

69

JlaboparopHuas padota "Onpenerenne
BBITAIKMBAIOIIEH CHIIbI, JEHCTBYIOIIEH
Ha TeJIo, MOTPYKEHHOE B KUJIKOCTD"

70

IlnaBanue Ten

71

JlabopaTtopHnas pabota "HccnenoBanue
3aBHCHMOCTH Beca Tella B BOJE OT
00beMa MOrpy>KeHHOU B KHIKOCTh YaCTH
Tena"

72

BosnyxomnaBanue. IlnaBanue cynos

73

Pemenue 3agay nmo reme ""3akoH
Apxumena. YcioBus rjiaBaHus ten"

74

Pemenne 3agau o teme "JeiicTtBue
YKUJIKOCTH U Ta3a Ha TOTPYKEHHOE B HUX
Teao"

75

Ypoxk-nipoekT "KoHcTpynpoBanue
apeoMeTpa WM JIOJIKU U OTIpe/ieTICHUe
rpy3010AbEMHOCTH"

76

[ToaroroBka K KOHTPOJBHOM paboTe MO
teme "JlaBieHue TBEpIbIX T,
JKAUIKOCTEN U ra3os"

77

KonTponsHas pabota o Teme
"JlaBieHHEe TBEPABIX TEI, )KUAKOCTEH U
razoB"

78

Mexanuyeckas pabota




79

MouHocTs

Pemenue 3amgau Ha onpeneneHue padoTsl

80
Y MOIITHOCTH

81 PaboTa cuIBI TSDKECTH U CHUJIBI TPEHHS
Ypoxk-uccnenosanue "Pacuér MoiHoCTH,

82 pa3BUBAaEMOM MPHU MOABEME TIO
nectHure"

83 [TpocThie MEXaHU3MBI

84 MowmeHT cuisl. [IpaBuino MOMEHTOB
JlabopaTtopHnas pabota "M3yueHue

85 MpaBWIIa phlyara Jis MOABHKHOTO H
HETIOIBUYKHOTO OJIOKOB"

86 "30510TOC TIPaBMIIO" MEXaHUKHU
Pemrenue 3agayq mo treme "3o0510T0€E

87 npaBuiio MexaHuku'" / Beepoccuiickas
poBepoyHas padbora
Pemtenue 3amay no teme "Pabdora cuiiel

88 TSOKECTU U CUJIBI TpeHus" /
Bcepoccuiickas mpoBepodHas paboTa
Ypoxk-nipoekT "lIpoexkTupoBanue

89 MOJIMCIIACTOB C 3aJaHHBIMH
napamerpamu"
Ypok-koupepennus "[Ipocteie

90 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax”

o1 Koaduiment noneznoro neicTBus

MMPOCTBIX MCXaHU3MOB




92

JlaboparopHnas padota "Onpenenenue
KIIJI mnoaBu>XKHOTO M HETIOABHYKHOTO
0110KOB"

93

Mexanundeckas sHeprus. Kunernueckas
U NIOTEHIMAIbHAs YHEPTUs

94

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPTUHU

95

YPOK-IKCIIEPUMEHT
"DKCcnepUMEHTANbHOE OTIpeIeTICHIE
N3MEHEHUS KHHETHUECKOH 1
MMOTEHINAJIBHOW SHEPTUU IIPH
CKaTBIBAHWH TeJIa 110 HAaKJIIOHHOMN
mIockocTu"

96

[ToaroroBka K KOHTPOJIBHOM paboTe O
teme "PaboTa 1 MOIITHOCTB. DHEpTHs"

97

KonTtponbHas padoTa o teme "Pabora u
MOIIHOCTh. JHeprus"

98

Pabora ¢ TekcTamu 1Mo TeMe
"MexaHudeckoe IBUKeHue"

99

Pabota c Texctamu o Teme "CtpoeHue
BelecTna"

100

Pabota ¢ tekcramu o teme "Cuibl B
npuponae"

101

PaGora ¢ Texcramu o Teme "JlaBiieHue
TBEPJBIX TEJN, )KUJKOCTEN U ra3oB"

102

Pabora ¢ Tekcramu o Teme "DHeprusl.
[IpocThie MexaHU3MBI"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

23




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moenu TBEpAOTO, )KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUM BeIllecTBa
VYpoxk-koudepennus "Kpucrammueckue u
4 amopdmusie Tena. ['paden. [Tonyuenune 1
HUCKYCCTBEHHBIX aJIMa30B"
5 CMaumnBaHue ¥ KamWUISIPHOCTb. 1
[ToBepXHOCTHOE HATSKEHHUE
TemioBoe pacmupeHue u cxaTue
TemnoBoe nBmwxenue. Temneparypa 1
TemnepaTypHble HIKaIbI
9 BuyTpennsis sHeprus u cnocoObl eé 1
W3MEHEHUS
10 Bunpl Temonepenaun 1
Ypok-koHpepenuus "Vcnonp3oBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEpUAJIOB 1
B LIEJIAX dHEeprocoepekeHus"
12 KonnuecTBo TemnoTel. Y aenbHas 1

TCIINIOEMKOCTb




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHOU 3aBUCUMOCTH JUTMHBI CTOJIOWKA
KUJKOCTU B TEPMOMETPUUYECKON TPYOKE OT
TeMIeparypbl"

14

YpaBHEeHHE TEIUIOBOTO OasiaHca.
TemiooOMeH U TEIJIOBOE paBHOBECHE.
3akon Herotona—Puxmana

15

JlabopaTtopHnas pabota "HccnenoBanue
SIBJICHUS TETUTOOOMEHA TIPY CMETINBAHUN
XOJIOJIHOW U TOpsTYeil BOIBI"

16

Pemrenue 3amgay o teme "TermiooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlabopaTtopHnas pabota "Onpenenexnue
KOJIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOIOM
IIPH TETJIOOOMEHE C HarpeThiM
METAUIMYECKUM [UIHHAPOM"

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeTbHAS
TEINIOTA ILIABIIEHUS

19

Pemrenue 3agag o treme "Ilasiedue u
OTBEpJIEBAaHUE KPUCTAIUIMYECKUX TET"

20

JlaboparopHas pabota "Onpenenenue
yeJIbHOW TEIJIOTHI IUIaBJICHUS Jibaa"

21

VYpok-uccnenosanue "CpaBHeHHE
IIPOLIECCOB TUIABJIEHHS KPUCTATNINYECKUX
TN U pa3MArYeHUs PHU HarpeBaHUU
amop¢HbIX Ten"




[TapooOpa3zoBaHue 1 KOHICHCAITHS.

22
Hcnapenue
Kunenue. Y nenpHas Temiora

93 napoo0OpazoBaHusl. 3aBUCUMOCTh
TEMIIEPATYPhI KUTICHHUS OT aTMOC(HEpPHOTO
JIaBJICHHS

24 Pemenne 3amad mo Teme
"[lapooOpa3zoBanue u kuneHue"
VYpoxk-uccnenosanue "OO0bsicHEHUE

25 3aBUCHUMOCTH TEMIIEPATyPhl KUTICHUS OT 1
nmaBneHus"

26 HacpliieHHbIH 1 HEHACHIILIEHHBII Tap.
BnaxxHocTh BO3tyXa
BraxxHocTh Bo3niyxa u €€ u3mMepeHue.

27 JlaGopaTtopHnas paborta "Onpenenenue 0.5
OTHOCHUTEIBHOU BJIAXKHOCTH BO3/TyXa"

28 Pemenue 3amay o teme "BiaaxHOCTR"
Pemenue 3a1a4 v aHau3 CUTYalNid,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJIEHCALIM 1

30 DHeprus TOIUIMBa. Y IeibHas TEII0Ta
CropaHus

31 [TpuHIMIBI PaOOTHI TEIJIOBBIX ABUTATEICH

32 [TapoBas TypOuna. /[Burarens
BHYTPEHHETO CrOpaHus

33 KIIJ] TermoBoro nBuratens

34 Pemenne 3agau o teme "KII/] TemioBoro

nsurareis"”




Ypok-koHpepenius "TermoBsie IBUTATETN

3 Y 3allliTa OKpYyXKarolen cpeapt”

36 TennoBbie MOTEPH B TETIIOCETSIX
3aKOH COXpaHEHUS U MPEBPALLEHUS

37 JHEPrUU B MEXaHUYECCKHUX U TEIUIOBBIX
rporeccax
[ToaroroBka Kk KOHTPOJBHOM paboTe MO

38 teme "TeruoBeie siBiieHUs. I3MeHeHue
arperaTHbIX COCTOSIHUI BerecTra"
KonTponbHas paborta no teme "TemnnoBsie

39 siBNIeHHs. VI3MeHeHne arperaTHbix
COCTOSIHMI BemniecTna'

40 DnekTpusanus Teil. [[Ba poaa 3apsaoB
Ypok-uccnenoanue "HccnenoBanue

41 croco00B Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3anmopericTBre 3apssKeHHBIX TeJl. 3aKOH
Kynona
DnekTpuyeckoe noJie. Hanpsok€HHOCTD

43 anekTpudeckoro nosst. [IpuHiumn
CYINEPIO3UINH IIEKTPUUECKUX MOJEH

44 Hocutenu snexTpuueckux 3apsioB.
DOneMeHTapHbIi 3apsag. CTpoeHue atoma

45 3aKOH COXpaHEHUs FJIEKTPUUECKOTO 3apsiia

46 [TpoBOTHUKH, AUINEKTPUKU U
MOJIYTIPOBOTHUKH

47 Ypok-koHpepeHus "DnexTpu3anus B

HOBCEIHEBHOM XU3HU"




Pemenue 3ama4q mo reme ""3akoH

48 COXpaHEHUs JIEKTPUUECKOTO 3apsaa' L

49 Dnekrpuyeckuit Tok. IcTouHukH 1
AIIEKTPUUYECKOTO TOKA
Ypoxk-uccnenosanue "UccnenoBanue

50 JIEUCTBUSA JIEKTPUYECKOTO MOJISI Ha 1
MIPOBOJTHUKY U IUANEKTPUKH"

o1 DNeKTpUUECKUi TOK B MeTajlIax 1

52 DNEKTPUUECKUN TOK B )KMJIKOCTSX U ra3ax 1

53 DneKTpuyecKas 1enb 1

o4 Cuna Toka. AMnepMerp 1

55 DneKTpuYecKoe HanpspKkeHue. BoabTmeTp 1
JlabopaTtopHnas pabora "COopka u

56 HCTIBITAHUE AJICKTPUYECKOM IeTIH 1
ITOCTOSTHHOT'O TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HAIIPSKEHUS. 1
3akon OMa Jy1s ydyacTka enu
JlabGopaTtopHnas pabora "VccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKa, IPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HANPSHKEHUS Ha
pE3UCTOpE U COMPOTUBIICHUS pe3ucTopa’

59 DNEKTPUUECKOE COMTPOTUBIICHHE. 1
Y aenpHOE COMPOTUBIICHHE

60 JlaboparopHas padota "Onpenenenue 1
yIIeIbHOTO COMIPOTUBIICHUS TPOBOTHUKA"
Pemenue 3agau no teme "DneKTpUUECcKOe

61 COIPOTHBJICHHUE. Y IEJIBHOE 1

conpoTuBiieHuE"




62

Pemrenue 3agau mo reme "3akox Oma"

63

IlocnegoBarenbpHOE U napajjiCJIbHOC
COCAMHCHUA IMTPOBOAHHUKOB

64

JlaboparopHas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU
MIOCJIEJOBATEILHOM COEIMHEHUU JIBYX
pe3uctopos"

65

Pemenne 3aga4u mo teme
"[TocnenoBaTenbHOE U TTApaJLIEIFHOE
COEJIMHEHUS TPOBOJHUKOB"

66

Jlaboparopnas pabota "IIpoBepka npasuiia
JJId CUJIBI TOKA IMTPH MapalJICIbHOM
COEJIMHEHUU PE3UCTOPOB"

67

Pemenne 3agau Ha mpuMEHEHHE 3aKOHA
OmMa 1St pa3IM9IHOTO COCAMHCHUS
MIPOBOTHUKOB

68

OJIC u BHyTpEeHHEE CONIPOTUBIICHUE
HCTOYHHUKA TOKA. 3akoH OMa JUIs MOJIHOU
enu

69

Pemenne 3agau o teme "OJIC,
BHYTpPEHHEE COMPOTHUBIICHUE HCTOYHHUKA
ToKa. 3akoH OMa 1714 IoJIHOH 1enu”

70

JlaboparopHas padota "Onpenenenue
OJ1C 1 BHyTpEHHETr0 CONMPOTHUBIICHUS
HMCTOYHHMKA TOKA"

71

IIpaBuna Kupxroda

72

JIaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

Ypok-uccnenosanue "M3yueHue BobT-
AMIICPHBIX XapaKTCPUCTUK HEJIMHEHHBIX
3JIEMEHTOB"

74

Pabota snexrpudeckoro Toka. MOIIHOCTb
AIIEKTPUYECKOTO TOKa

75

JlaboparopHuas padota "Onpenerenue
pa6OTI)I 1 MOIIIHOCTH SJICKTPHUYCCKOT'O
TOoKa"

76

3akon [xoyns-Jlenna. [lorpeburenu
aNeKTprudeckoro Toka. Kopotkoe
3aMbIKAHHC

77

VYpoxk-koupepennus "OO0bsicHeHNE U
MIPUHITUIT JEUCTBUS JOMAITHUX
AJIEKTPOHArpeBaTEIbLHBIX TPHOOPOB"

78

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DNEKTPUUECKUE 3apsibl.
3apsKEHHBIE Tea U UX B3aUMOJICUCTBUS.
[TocTostHHBIN 2JIEKTPUYECKHI TOK"

79

KounTposnbnas pabora o teme
"DnexkTpuueckue 3apsaabl. 3apsyKCHHbIE
TeJla U UX B3auMoiecTBUs. [locTosTHHBIN
3JIEKTPUUECKUN TOK"

80

ITocTosiHHBIE MArHUTHL. MAarHUTHOE TI0JIE
3eMJIM U €ro 3HadyeHue I )KU3HU Ha
3emiie

81

Ypok-uccnenosanue "Mzyuenne
MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB
pu uX 00bETMHEHUHU U pa3fieIeHUH.




Buszyanuzanus 1mosisi HOCTOSIHHBIX
MarauToB"

OmneiT Dpcrena. MarautHoe noJie

82 AIIEKTPUYECKOTO TOKa
OneiT AMniepa. MaruuTHoe€ 10Jie KaTylKu

83 ¢ TokoM. [IpuMeHeHne 3JeKTPOMarHuTOB B
TEXHUKE

84 Cuna Amriepa u onpe/ieieHue eé
HaIpaBJICHUS

85 Pemenue 3agau mo reme "Cuta Ammnepa u
omnpeeseHue e€ HarpaBiIeHU"
DNeKTpoABUTaTENh MOCTOSIHHOTO TOKA.

86 Hcnonb3oBaHue 35eKTpoiBUTaTeNe B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHCIIOPTE

87 Bcepoccuiickas mpoBepodHas paboTa

88 Bcepoccuiickas mpoBepodHas padoTa
JlaGopaTtopHas pabora "M3yueHue

89 JEMCTBHS MAarHUTHOTO MOJI Ha IPOBOJIHUK
C TOKOM"

90 Ypok-konpepennus "[Ipaktudeckoe
MPUMEHEHHUE IEKTPOIBUTaTENCi"

o1 Jlaboparopnas pabota "KoHcTpynpoBanue
U U3yueHue paboThl dNeKTpoaBurarens"

92 JlaGopatopHas pabora "N3mepenue KI1J]

BHGKTpO,HBHFaTCHLHOﬁ YCTaHOBKI/I"




93

OmnbiTel @apazest. 3akoH
3JIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenna

94

Ypoxk-uccnenosanue "Uccnenopanue
M3MEHEHHI 3HAaYCHUs 1 HallPaBJICHUS
WHIYKIIHOHHOTO TOKa"

95

Pemenue 3a1au no teme "3akoH
AJIIEKTPOMAarHUTHOM MHAYKIUU. [IpaBuio
Jlenna"

96

OnekrporeHeparop. CrocoObl MoTydeHUs
AIEKTPOIHEPTHH

97

VYpoxk-koHbepeHius "IIeKTpOCTaHITUN Ha
BO300HOBIIEMBIX HCTOUYHHKA OHEPTHUH.
[Tpo6memsl 3xonoruu. TorauBHBIE
AJIEMEHTHI U AEKTpoMOoOuIn"

98

KonTtponbHas padoTa "DieKTpoMarHuTHBIC
SIBJICHHS '

99

Pabota ¢ tekcramu 1o teme "TerstoBele
sBJIEHUS"

100

PaGora ¢ TekcTamu 1o Teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHBIE
TeJla U UX B3auMoaencTaue"

101

Pabota ¢ tekcramu 1o teme "IlocTossHHBIN
3JIEKTPUUECKUN TOK"

102

PaGora ¢ Tekctamu 1o TeMe "MarHuTHbBIE
SABJICHUA U JJICKTPOMAIrHUTHasA I/IHI[YKLII/IH"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
MexaHnueckoe JBHKEHHUE.
1 MarepuanpHas Touka. CriocoObl 1
OTIMCaHUsI MEXaHUYECKOTO JBUKEHUS
9 Cucrema orcuera. OTHOCUTEITHLHOCTD 1
MEXaHUYECKOTO JIBHKCHHUSI
3 BekTopHbIe BETUYUHBI, OTIEPAIIH C 1
BEKTOPAMH, MMPOCKITUUA BEKTOPOB
4 Paaunyc-BexkTop MaTepranbHOM TOYKH, 1
NepeMeleHue Ha MI0CKOCTH
5 PaBHOMEpHOE MpAMOJIMHEITHOE 1
JIBUKCHHE
5 Pemenue 3agau no reme "PaBHOMEpHOE 1
MPAMOJIMHEHHOE JBUKEHUE"
HepaBHnoMepHoe npsaMosiiHeitHOe
7 nBuxkeHue. CpefHsisi © MTHOBEHHAsI 1
CKOPOCTH TeJla MPU HEPaBHOMEPHOM
TBUKEHUHT
JlaboparopHas padota "Onpenenenue
8 CpeIHEe CKOPOCTH CKOJIBKEHHUs OpycKa 1 1

WJIY ABWKEHUS IIapHUKa N0 HAKIOHHOU
IJIOCKOCTH"




PaBHOYyCKOpEeHHOE IPSIMOJIMHEWHOE
JBH>)KEHUE. Y CKOpEHUE

10

CKopoCTh paBHOYCKOPEHHOTO
NpsIMOJIMHENHOTO IBMKeHUs. ['paduk
CKOpOCTHU

11

Pemenue 3agau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJTMHEHHOTO
JBIKEHUS"

12

[lepemernienue npu paBHOYCKOPEHHOM
MPSIMOJIUHEHOM JIBH)KEHUN

13

JlabopaTtopHnas padota "Onpenenenue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
JIIBMKEHHWH 110 HAKJIOHHOM MI0CKOCTH"

14

Pemenue 3agau no teme "llepemenienune
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM
NBIKEeHUN"

15

JlabopaTtopHnas pabora "MccnenoBanue
3aBUCHUMOCTH IIYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JBWKEHUU O€3
HayaJIbHOM ckopocTH"

16

I'padmueckas unTEeprperanus
YCKOpEHUSI, CKOPOCTH, IPOHAEHHOTO
MyTU U TIepEeMEeIeHUs IS
MPSIMOJIUHEHHOTO JIBUYKCHHUSI

17

Pemenue 3amgay no Teme "I 'paduueckas
WHTEpIpEeTaIUsl YCKOPEHHSI, CKOPOCTH,
MPOMIEHHOTO IYTH U TIEPEMEIICHUS 151
MPSMOJIMHEHHOTO ABUXKEHUS"




YckopeHnue cBOOOIHOTO TAACHHUS.

18 OmnpiTel [Nanmmnest

19 Pemenue 3agau mo reme "Yckopenue
CcBOOOHOTO TIaieHUS"

20 JIBrKeHME Tena, OpOIISHHOTO TI0] YTIIOM
K TOPU30HTY
Pemenne 3agau o teme "J[BrmxeHue

21 Tena, OPOIIEHHOTO MO YTJIOM K
TrOpU30HTY"
JlabopaTtopHnas pabota "MccnenoBanue

22 JBIDKEHUSI TeJla, OPOIIIEHHOTO IO/ YTIJIOM
K TOPU30HTY"
Pemenne 3agau mo teme " J[BmxeHue mo

23 JNEHCTBUEM YCKOPEHHUS CBOOOTHOTO
nageHusa"

24 JIBI>KEHHE 110 OKPYKHOCTH

o5 JIuHeitHas u yrioBasi CKOPOCTb, IEPUO/T
U 4acToTa

26 CKOpOCTb U YCKOpPEHHE MPU IBHKEHUU
10 OKPY>KHOCTH

97 Pemenue 3aaau no teme "JIBukeHue o
OKpyxHOCTH"
Ypok-koHpepenuus "PacnoznaBanue u

28 MPUOIMKEHHOE OTTMCAaHUE PA3TMYHBIX
BHJIOB MEXaHUYECKOTO JTBUKCHHUS"
[ToaroToBka K KOHTPOJILHOM paboTe MO

29 TeMe "MexaHH4ecKoe IBH)KEHHUE U

coco0sbl ero onucanus”




KonTtposnsHas paboTa 1o teme

30 "MexaHH4YeCKO€e JBMKEHHE U CIIOCOOBI
ero onucanus"

31 [Iepssiii 3ak0H HeroToHa. Bektop cuisl

32 Bropoi1 3akon HeroTona.
PaBHOnelicTBYrOIIAs cHila

33 Tperuii 3akon Hetotona. Cynepno3unus
cuI

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenne 3amau no treme "Cuna
ynpyroctu"
JlabopaTtopHnas pabota "MccnenoBanue

36 3aBUCHUMOCTH CHUJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaruy IpyKuHbI"

37 Cuna tpenus. KoadpunueHt tpenus

38 JlaGopaTtopHnas pabdorta "OnpeneneHue
ko3 duimenTa TpeHUs CKOJIbLKEHUS"
JlabopaTtopHnas pabora "VccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHHS CKOJIBKCHHUS
OT CHJIbI HOPMAJIBHOTO JaBJICHUS"

40 JIBUKEHHE TEJ M0 OKPYKHOCTHU IO]1
JeCTBHEM HECKOJIBKUX CHJI

41 3akoH bepHymiu u noabEéMHas cuia
KpbLIa
VYpoxk-koHpepenuus "CoBpeMeHHbIE

42 JeTaTeNbHbIC almaparkl, cy/a Ha

NMOJABOJHBIX KPBUIbAX, AHTUKPBUIO HA




CKOPOCTHBIX aBTOMOOUIIsIX. [IBrkeHne
1oe3Jja Ha MarHUTHOM nojymke"

Cuna TSHKeCTH U 3aKOH BCCMUPHOT'O

43
TATOTEHUS

44 JIB>KEeHME TeJT BOKPYT TPABUTAIIHOHHOTO
ueHtpa. [lepBas kocMuueckas CKOpOCTh

45 HesecomocTs u neperpysku

16 PaBHOBecue MaTepuasbHON TOUKHU.
AOCOTIOTHO TBEPIOE TEJIO

47 MowmeHT cusl. [IpaBuino MOMEHTOB

48 VYpok-uccnenoanue "OnpeneneHre
LIEHTpA TSKECTU PA3IUYHBIX Ten"
Nmnynsc Tena. 3mMeHneHne nuMmiyibca.

49 Nmmynbe cuitbl. YIpyroe u Heynpyroe
B3aMMOJEHCTBUE

50 3aKOHbBI U3MEHEHUS U COXPaHEHUS
UMITyJIbCa

51 PeaxtuBHOE nBIKEHIE
Pemrenue 3amay mo reme "3akoH

52 COXpaHEHUs UMITYJIbca. PeakTuBHOE
nBmxeHue"

53 Mexanudeckast paboTa U MOIITHOCTh

54 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH
Y CUJIBI TPEHUS
JlabopatopHas pabota "Onpeznenenue

55 paboThI CUJIBI TPEHUS TIPH PABHOMEPHOM

JBUKEHHUU TeJa 110 TOPU30HTAIBHON
MOBEPXHOCTH"




56

CBs13b 5HEpruu U paboTHI

57

JlaboparopHnas padota "Onpenernenue
pabOThHI CUJIBI YIPYTOCTH TIPU TOIbEME
rpy3a ¢ UCIOJIb30BAHUEM HEIOIBHKHOTO
Y TIOJIBIDKHOTO 0JI0KOB"

58

[ToreHnmanpHas dHEpPrus

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON YHEPTUU

60

3aKOH U3MEHEHMS U COXpaHEHUs
MEXaHUYECKON IHEPTUN

61

Pemenue 3aga4d mo teMe "3aKOHBI
W3MEHEHUS U COXPAaHEHUS MEXaHUYECKON
SHeprun"

62

[ToaroroBka K KOHTPOJIBHOM paboTe O
TeMe "B3auMoaeiicTBre Tel. 3aKOHEI
coxpaHeHus"

63

KonTtponsHas padoTa o reme
"BzaumoeiicTBUE TENl. 3aKOHEI
coxpaHeHus"

64

Koneobarensaoe nsuxenue. OCHOBHEBIE
XapaKTEPUCTUKU KOJICOAaHUM: TIEPHO/I,
4acToTa, aMILTUTYIa

65

MareMaTtuyeckuii 1 NpyKMHHBIN
MasaTHUKHU. JlabopaTopHas pabora
"HccnenoBaHue 3aBUCUMOCTH NTEPHOa
KosiebaHUi Tpy3a Ha HUTH OT JUIMHBI
HUTH"

0.5




JlaboparopHas padota "HccrnenoBanmne

66 3aBHCHUMOCTH MEPHOa KOJIeOaHui
MPYXUHHOTO MasiTHUKA OT Macchl rpysa"

67 Iapmonmndeckue KoaeOaHus

68 Jlaboparopuas padota "M3mepenue
YCKOpEHUs1 CBOOOHOTO TaieHus"

69 3aryxaromue kojaedanus. BeiHyX1eHHbIE
koJsiebanusi. Pesonanc

70 [IpeBpanienue 3HEpruy npu
KOJIeOaTeIbHOM JIBIKCHHUU
VYpok-uccnenoanue "[IpoBepka

71 HE3aBHCHMOCTH TEPHOJIa KOJICOaHHIA
rpy3a, MMOJIBEIICHHOTO K JICHTE, OT MacChl
rpyza"

7 MexaHn4YecKHe BOJIHBI: MPOJIOJIbHBIE U
MonepeyHble

73 CBoiicTBa MEXaHMYECKUX BOJH. JlanHa
BOJIHBI M CKOPOCTB €€ pacipoCTpaHeHus
Ypok-uccnenopanue "Habmronenue

74 uHTepdepeHuy 1 AU paKuyi BOJIH Ha
MOBEPXHOCTH BOJIbI"
Ypok-koHpepennus "MexaHuueckue

75 BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"

76 3Byk. PacmipocTpaHenue u oTpaxkeHue
3ByKa

77 Pemenne 3agau no reme "3Byk"




78

Ypok-uccnenoBaHue
"DKCIEpUMEHTAIBHOE OTIPEAETICHUE
I'paHuIl 4YaCTOThI CJIBIIINMBIX 3BYKOBBIX
Kose6anuii"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxycTHUECKHI pEe30HaHC.

80

VYpok-uccnenosanue "Habmronenne u
00BsICHEHHE aKyCTUYECKOTo pe3oHaHca"

81

WNnudpa3Byk u ynaptpassyk. Kondepenmus
"Hcnonbs30BaHue yiIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHAX"

82

DJIEKTPOMArHuTHOE TOJIE U
OJICKTPOMArHUTHBIC BOJIHBL

83

CBolicTBa AJIEKTPOMArHUTHBIX BOJH

84

Ypoxk-koudepennus "llkana
ANIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 37IEKTPOMArHUTHBIX
BOJIH JUIs1 COTOBO# cBsi3u. Pagunonoxarus.
Kocmmueckas cBsa3p "

85

Pemenne 3a1a4d Ha onpenecHue
YaCTOTHI U JUTMHBI DJICKTPOMAarHUTHOM
BOJIHBI

86

DNeKTpOMarHuTHas IpupoJa CBETa.
CkopocTtb cBeTa

87

BonHoBBIE CBOMCTBA CBETA:
uHTephepeHus 1 AudpaKius




JlyueBast MozieIb CBETA U

88 reoMeTpudeckas OnTuka. MicToyHukm
cBeTa

89 [IpssmonuHeHOE pacpoCTpaHEHHE
cBeta. 3atmenust ConHua u JIyHsl

90 3akoH oTpaxkeHus ceta. [Lmockoe
3epKajo

01 [TocTpoenne n3zoOpaxeHu,
c(hopMUPOBAHHBIX 3€PKATIOM
[Ipenomiienne cBera. 3akoH

92 npenomMiieHus ceera. [lonHoe oTpaxkeHne
CBeTa.

JlabopaTtopHnas pabota "MccnenoBanue

93 3aBUCHUMOCTH YTIJIa IPEJIOMIICHUS OT yIJia
MaJIeHHsl CBETOBOTO JIyya Ha TpaHUIle
«BO3IYX-CTEKIIO»"

94 VYpok-uccnenoBanue "AHanu3 u
00BSICHEHHE ONTUYECKOTO MUpaxa"
Ypoxk-koupepennus "Hcnonb3oBanue

95 MOJTHOTO BHYTPEHHET'0 OTPAKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3a, X0 Tydeil B TUH3E

97 ®dopmysa TOHKOH JTMH3BI
JlaboparopHas padota "Onpenenenue

98 (OKYCHOTO PacCTOSHUS M ONTUYECKOMN
CHJIBl coOuparomiei TuH3b1"

99 [Tomy4yeHne n300pa>keHH ¢ TOMOLIbIO

coOuparoliel U pacceuBarolei JIMH3




VYpox-koudepenuus "[Ipuaumn

100 JeWCTBUS ONTHYECKUX IPUOOPOB
(MuKpockor, Teneckomn, Goroarrmapar)"

101 I'ma3 kak onTuyeckas CHCTeMa.
bin3opyKkoCTh U 1abHO30PKOCTh
Paznioxxenne 6esroro cBeTa B CIIEKT.

102 Omnbrtel HetoToHa. CrioxkeHue
CIEKTPAITLHBIX I[BETOB. Jucnepcus ceera
Ypoxk-nipaktukym "Habmronenne u

103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6enoro csera B criekTp. [lonydenue
0eIIoro 1BETa MPHU CIOKEHUH 1IBETOB"

104 OmnsiTel Pezepdopaa u mianerapHast
MOJeJlb aTOMa
[Toctynatel bopa. Moaens atoma bopa.

105 Hcnyckanue v OTJIONEHNEe CBETa
aTOMOM.

106 KsanTsl. JInHeluaThie CIIEKTPHI
VYpoxk-nipaktukym "Habmonenne

107 CIUIONIHBIX U TUHEHYATBIX CIIEKTPOB
W3IIy4eHHS U UCITyCKaHUs"

108 PannoakruBHOCTB. Anb(a-, OeTa- u
raMma-mu3Jy4eHus

109 Crpoenue aToMHOrO siipa. Hyknonnas
MOJIeNTb AaTOMHOTO Si/ipa

110 PannoaktuBHbie npeBpanieHus. M30Tomnsl

111 [lepuon nomypacnazna




112

VYpox-konpepenuus "JlerictBue
paIMOaKTHBHBIX U3y4CHHI Ha )KHUBbIC
OpraHu3Msl. 3alIUTa OT PAJHOAKTUBHOTO
n3nyyeHus"

113

SAnepHblie peakiuu. 3aKOHBI COXPaHEHUS
3aps10BOrO U MacCOBOI'O YUCEI

114

DHeprus cBA3M aTOMHBIX sijiep. CB3b
Macchl U SHEPrUH

115

Pemenne 3amgau mo reme "Anepueie
peakuuu. JHeprus cBsizu'

116

Peakinu cuHTE3a M ICTICHUS SIIEP.
Ucrounuku sueprun CoJtHIA U 3BE3]T

117

VYpoxk-koudepennus "AnepHas
SHEpreTHKa. JKOJIOTHUECKHEe MTPOOIIEMBI
SAIEPHOU PHEPreTUKn"

118

[ToaroroBka K KOHTPOJIBHOM paboTe O
teMme "Konebauusa u BosiHEL. CBETOBBIE U
KBAHTOBBIE sIBIeHUSA"

119

KonTtponpHas padoTa o teme
"Kosebanus u BoHbl. CBETOBBIE U
KBAHTOBBIE sIBJIeHUSA"

120

Pemenne pacyeTHBIX 1O TeMe
"MexaHu4eckoe IBUKeHUe"

121

Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX
3a1a4 1o teme "B3aumoneiictBue ten"

122

Pemnrenne pacyeTHbIX U KaUE€CTBEHHBIX
3a/1a4 1o TeMe "3aKOHbI COXpPAHEHUS
SHEPruu M UMIyinca'




JIabopatopHbie pabOTHI IO TEME

123 " "
MexaHu4ecKoe IBHKCHHE

124 JlabopatopHbIe pabOTHI IO TEME
"BzanmogericTeue Te"

125 JlabopatopHbIe pabOTHI IO TEME
"[IpocThie MexaHU3MBI"

126 Pemienne pacyeTHBIX U Ka4E€CTBEHHBIX
3ana4 rno Teme "TeroBsle mpouecch”

127 Pemrenne pacyeTHBIX U Ka4E€CTBEHHBIX
3a7a4 o teme "BimaxxHocts"
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX

128 3ama4 o Teme "KIIJI TermmoBbix
nBurareiei”
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX

129 3a7a4 1o TeMe "3aKOHBI ITIOCTOSIHHOIO
ToKa"
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX

130 3aga4d o teme "KIIJ]
3JIEKTPOYCTaHOBOK"

131 JlaGopaTopHbie pabOThI 10 TeMe "3aKOHBI
MOCTOSTHHOTO TOKa"

132 JlaGopaTopHbie pabOTHI 110 TEME
"CBeTOBBIC ABJICHU"

133 PaboTta ¢ TekcTaMH 110 TeMe ""3aKOHBI
COXpaHEHUs B MeXaHUKe"

134 Pab6oTta ¢ Texctamu 1o TeMe "KoieOaHus

U BOJIHBI"




135 Pabora C"TCKCTaMI/I 1o TeMe "CBEeTOBEIE 1
SIBJICHUSA
136 Pabora ¢ texcramu o teme "KBanToBas 1
u sipepHas ¢puzuka
BIIEE KOJIMYECTBO YACOB I1
OBII] OJ1 CTBO YACOB IIO 136 245

[TPOTPAMME







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

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 M0 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrmo3HaBaTh IMPOSBIEHUE HW3YYEHHBIX (U3MYECKUX SBIECHUH B
OKpYKaIOIlleM MUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MIPUPOJE, IpU
9TOM TNEPEeBOJUTH MPAKTHUECKYIO 3aJadyy B Yy4eOHYIO, BBLIEISATH
CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

OTIMCBHIBATh U3yYCHHBIC CBOWCTBA TENT U (PU3UUECKUE SIBJICHUS, UCTIOIB3YS
¢u3znueckue BENMYUHBI, TPU ONUCAHUM TPABUIBHO TPAKTOBATH
(bu3MUeCcKuit CMBICIT HCTIONb3YEMbIX BEJIMYMH, UX 0003HAUEHHUS U €IUHULIBI
(Gbu3nuecKux BEIMYMH, HAXOOUTh (OPMYJbI, CBS3bIBAIOLINE JaHHYIO
(bu3NyuecKyl0 BEIMYUHY C JAPYrUMH BEJIUYUHAMH, CTPOUTH TIpapUKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH

1.5

XapaKTepu3oBaThb CBOMCTBA TECII, (bHSH‘leCKI/Ie ABJICHUSA MW IIPOLECCHI,
HCIIOJIB3Yyd  H3Y4YCHHBIC 3aKOHbI, IIpHU 3TOM OdaBaTb CJIIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHAa M 3aliMChbiBaTh €ro MaTCMaTn4€CKOEC BBIPAXKCHUEC

1.6

0OBICHATH (PU3UYCCKUE SIBJICHHS, MPOIECCHI M CBOWCTBA TEJI, B TOM YHUCIIC
U B KOHTEKCTE CHUTyallUd TNPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsCHEHHE U3 1 — 2
JIOTUYECKHX IIaroB ¢ ornopoii Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PUZNUYECKUX
SIBJICHUH, (PU3MYECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3a7add B 1 — 2 NEHCTBUS, UCHOJb3ys 3aKOHBI U
(dopMmyinbl, cBsA3bIBaIOIIME (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a
YCJIOBHS 3aJlauyl 3allChIBAaTh KPAaTKOE YCIOBHE, OACTABIATh (pU3HUecKue
BEJIMYMHBI B (OPMYIIBI U MPOBOAUTH PAcU€Thl, HAXOJIUTh CHPAaBOYHBIE
JlaHHbIEe, He0OXOAUMBIE JJIs1 pelIeHUs 3a/1a4, OL[EHUBATh PEATMCTUYHOCTD
HOJy4eHHOU (pr3nUecKOl BEINUMHBI

1.8

pacCiio3HaBaThb l'IpO6JIeMBI, KOTOPBIC MOXKHO PpCIINUTh IIpAU MMOMOIIN
(I)I/I3I/I‘-ICCKI/IX MCTOJOB, B OITMCAHWUU UCCIICAOBAHU BBIACIIATH IIPOBEPACMOC
IpCAIOJIOKCHUC (FI/IHOTC3y) , pa3invaTb )51 HUHTCPIIPECTUPOBATDH




HOHy‘-ICHHBIﬁ pEe3yIbTaT, HAXOUTH OIIMOKHU B XO0A€ OIIbITa, ACJIaTh BBIBO AbI
110 €ro pe3yibTaTaM

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUH WIH
(buszmueckux CBOMCTB Te: dbopMynupoBaTh MIPOBEPSIEMbIC
IPEIIOJIOKCHUS, coduparb  YCTaHOBKY U3  TIPEIJIOKEHHOTO
000pYyI0OBaHUS, 3aMMUCBIBATH XOJT OIBITA U (DOPMYJIUPOBATH BBHIBOJIBI

1.10

BBITIOJIHATh TPSIMbIE HM3MEPEHHUS] C HCIOJIb30BaHUEM aHAJIOTOBBIX H
IUQPPOBBIX MPUOOPOB, 3aMKCHIBATH MOKA3aHUA NPHOOPOB € YUYETOM
3aJJaHHOU a0COJIOTHOM MOTPEUTHOCTH U3MEPEHU I

1.11

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PU3NYECKOI BETUUUHBI OT
JPYrOM C HCIOJIB30BAHMEM IMPSAMBIX HM3MEPEHUM, Y4YacTBOBATH B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeOBaHUs, COOMpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, CIeAys NpPEeUIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yNnbTaThl MOJIyYEHHOW 3aBHCHUMOCTH (PU3MYECKUX BEJIUYMH B BHJIE
MPEIIOKEHHBIX TAabmuI U rpaduKoB, JeNaTh BBIBOABI MO pe3yibTaTaMm
HCCIIEIOBAHUS

1.12

MPOBOJUTh KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BEIWYHH, CIEays
MPEII0OKEHHON WHCTPYKIUHU: NPU BBHIMOJIHEHUH H3MEpPEHHH coOuparhb
JKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M BBIYMCIATH 3HAYEHHE MCKOMOM
BEJINYUHBI

1.13

co0JI01aTh TIpaBUjIa TEXHUKH O€30TTaCHOCTH MPH padboTe ¢ JIa00PATOPHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh MPHUHIMIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh NPUHLUIBl JEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO WX OMHCAHUSA, UCIOJIb3Yys 3HAHUS O
CBOMCTBaX (PU3NYECKHUX SIBJICHUM M HEOOXO0UMble (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  MPUMEPbl  (HAXOAUTh HMHPOPMAIMIO O  IpUMeEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (DU3NYECKUX 3HAHUW B TOBCEIHEBHOU
JKU3HU IS oOecrieueHusl 0€301MacHOCTH IpU OOpaIieHuu ¢ IpuoopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHCHHUS 3II0POBbS U COONIOJICHHS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

1.16

OCYILIECTBIIATH OTOOP HMCTOYHUKOB HH(popMmanuu B ceTd VHTepHeT B
COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUH W MYyTEM CpPaBHEHUS pPa3JIMYHBIX HCTOYHHUKOB BBIACIATH
UHPOpMaLIMIO, KOTOpas SBIAETCS NPOTUBOPEUYMBOMMIN MOXKET ObITH
HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh NPU BBIMOJHEHUH Y4EOHBIX 33JaHUH HAayYHOIOMYJISPHYIO
AUTepatypy (U3NYECKOrO COJEpKaHUs, CIPABOYHbIE MaTepUalIbI,
pecypcbl cetu MIHTepHET, BilageTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOM CUCTEMBI B PYT'YIO




1.18

cO3/1aBaTh COOCTBEHHBIEC KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2 — 3 UCTOYHUKOB MH(popMaIuu (pru3nIecKoro coaepkanusi, B TOM
quciie MyONnuYHO JeaTh KpaTKHE COOOMICHMS O pe3ysbTaTax IpPOEKTOB
WM Y4eOHBIX HCCIEJOBAaHUMA, TNPH 3TOM TIPAaMOTHO HCIIOJIb30BATh
U3yYCHHBI TOHATUHHBIA anmapar Kypca (HU3UKH, COINPOBOXKIATH
BBICTYILJICHUE IIPE3CHTALEN

1.19

IPYU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHMN paCHpeleliTh
0053aHHOCTU B TpyNIE B COOTBETCTBUM C IOCTABJIEHHBIMU 3aJadyaMu,
CIEIUTHh 3a BBIIOJHEHUEM IUIAHA JACWCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJ] B  JESATENBHOCTb  TpYIIbI,  BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX

8 KUIACC

Kona
NpoBepPsieMoro
pe3yJabTara

1.1

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

HCITIOJIB30BaTh NOHATHUA

1.2

pa3nuyath SIBICHUS 10 ONMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrmo3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MYECKUX SBJICHUN B
OKpYKaIOIlleM MHUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJIE, IpU
9TOM TEPEeBOAUTH MNPAKTHUECKYIO0 3a7adyy B Yy4eOHYIO, BBIJIENIATDH
CYyIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3NUECKUX SBIICHUI

1.4

OIIMCbIBAaTh U3YYCHHBIC CBOMCTBA TEII U (bl/ISI/I‘leCKI/IC SABJICHUS, UCIIOJIB3Ys
(1)1/1314qu1<1/16 BCIIMYMHBI, IIpU OIIHMCAHUKU IIPABHJIbBHO TPAKTOBATbH
(bHSPI“IGCKHI’I CMBICJI HUCIIOJIB3YEMBIX BEJIIMYHH, 0003HAYEHUS U CAWMHHNIBI
(bn31/1qec1<nx BCIINYMH, HaAXOJIUTb (bOpMYJ'IBI, CBA3BIBAIOIIMEC OaHHYIO
(I)I/ISI/I‘IGCKYIO BCJIIMYNHY C JApYruMU BCIIMYUMHAMH, CTPOHUTH rpachKH
N3YUYCHHBIX 3aBHCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCPHU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/Ie SBJICHUA W IIPOLCCCHI,
HCIIOJIB3Yyd  HU3YYCHHBIC 3aKOHbI, IIPHU 3TOM JaBaTb CJIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbIBATh €T0 MAaTCMATUYCCKOC BbIPAKCHUC

1.6

OOBSACHATH (I)I/I3I/I‘-ICCKI/IC npouecCol 1 CBOMCTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCPaA: BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH o0bsicHeHHe u3 1 — 2
JOTHYCCKHUX IIaroB ¢ NOMOIIIBIO 1-2 N3YYCHHBIX CBOMCTBA (I)I/I3I/I‘-ICCKI/IX
ﬂBJ'IeHPIfI, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIKN 3aKOHOMEPHOCTU

1.7

peuiarb paC‘-IéTHLIe 3aga4yud B 2 -3 ﬂCﬁCTBHH, HCTIOJIB3Ysl 3aKOHBI U
(bOpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/IBI/I‘{CCKI/IC BCJIIMYMHBI: HAa OCHOBC aHalin3a
YCIOBUA 3aja4u 3allUChbIBATh KPATKOC YCIIOBHUC, BLIABIIATHL HCAOCTATOK




JaHHBIX Ui pelIeHHs 3a7a4yd, BBHIOMpATh 3aKOHBI M (OPMYIIBL,
HeoOXoauMble UIs €€ pEelIeHHs, NPOBOJIUTH pacuéThl W CpPaBHUBATH
MOJIy4eHHOE 3HaueHHE (PU3NUECKON BETMUYMHBI C U3BECTHBIMU JTaHHBIMU

1.8

pacro3HaBaTh NpPOOJIEMBI, KOTOpPBIE MOXHO pPEUIUTh TPH OMOIIH
(U3NYECKUX METOJIOB, MCHOJB3Yys OMHMCAHHE HWCCIECIOBAHHS, BBIJIEISATH
IPOBEPSIEMOE MPENIOJIOKEHNE, OLEHUBATh IIPABHJIBHOCTH MOPSAJIKa
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBObI

1.9

OPOBOAMUTH ONBITHI 10 HAOMIOACHHUIO (PU3UYECKUX SBICHUM WU
¢buzngeckux CBONCTB Te: dbopMynupoBaTh IIPOBEPSIEMBIE
MIPEATIOJIOKEHUS, cobuparb YCTaHOBKY u3 IIPEIII0KEHHOTO
000py/10BaHNs, OTIMCHIBATh XO/1 ONbITA U (POPMYJIMPOBATH BHIBObI

1.10

BBIINIOJIHATE  IMPSAMBIC H3MCPEHHA C  HUCIIOJB30BAHHEM  aHAJIOTOBBIX
puOOPOB M JATYUKOB (PU3NYECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI
M3MEPEHUH ¢ YIETOM 3aJaHHOU a0COJIFOTHOM MOTPEUTHOCTH

1.11

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCHMOCTH OJHOU (PU3UUECKOM BEIIMUMNHBI OT
Jpyrold ¢ UCIOJB30BAaHWEM TMPSIMBIX HW3MEPEHUN: IUIAHUPOBATh
HcCcIe0BaHue, COOMPATh YCTAHOBKY M BBITIOJHATH M3MEPEHUS, CIEIys
MPEVIOKEHHOMY  TUTaHy, (UKCHUPOBATh  PE3yNbTaThl  MOJTYYCHHOM
3aBHCHUMOCTH B BHJI€ TAOJUII ¥ TPaHUKOB, I€JIaTh BHIBOIBI TTO pe3yIbTaTam
HCCIIEJOBAHMS

1.12

MIPOBOJUTH KOCBEHHbIE M3MepeHUsi (GU3NYECKUX BEIUYMH: IIaHUPOBATDH
u3MepeHusi, coOuparb OKCIHEPUMEHTAJbHYIO  YCTaHOBKY, CIEAys
MPeII0KEHHOM UHCTPYKIMH, U BHIYUCIIATH 3HAYCHUE BETUYMHBI

1.13

co0II01aTh TTpaBUiia TEXHUKH O€301TaCHOCTH MPHU paboTe ¢ JIaA00PATOPHBIM
000pyI0BaHUEM

1.14

XapaKTepu30BaTh MNPUHLUIBI JIEHCTBUS HM3y4EHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMMCAHUS, UCHOJb3Ys 3HAHUS O
CBOMCTBax (U3MYECKUX ABJIEHUH U HeoOxoauMmele (uznueckue
3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa H HU3MCPUTCIIbHBIC
HpI/I60pLI o cxeMaM " CXCMATHYHBIM PUCYHKAM, COCTAaBJISAATb CXCMbI
QJICKTPHUYCCKHUX Hener ¢ IocledoBaTeIbHBIM U mapaJuiCJibHbIM
COCAMHCHUECM 3JICMCHTOB, pasjinvdasa YCJIOBHBIC 0003HaYEHHS DIIEMEHTOB
QJICKTPHUYCCKHUX Heneu

1.16

OPUBOAUTH  NpHUMEpbl  (HaXoAuTh HHGPOpPMALMIO O  IpUMepax)
IPaKTUYECKOTO HCMOJIb30BaHUS (PU3NYECKUX 3HAHUH B IOBCEIHEBHOU
AKHU3HU U151 obecrieueHust 6e30MacHOCTH MpU 0OpallleHuH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHHUs 3JI0POBbS U COONIOJICHUS
HOPM 3KOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpesie

1.17

OCYIICCTBJIATL TOUCK I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘-ICCKOTO COACPIKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBE HMCIOIIUXCS 3HAHUH H HYTCM CpaBHCHHA




JIOTIOJTHUTEBHBIX ~ MCTOYHHKOB  BBIACNATH HMH(POPMALUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET ObITh HEJOCTOBEPHOMN

1.18

WCIOJb30BATh MPH BBIMOJHEHUH YI€OHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MYECKOrO  COJCpPKAHHUsS, CIPABOYHBIC MaTCPHAIBI,
pecypcenl cetn UHTEpHET; BIaaeTh NpUuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HH(HOPMALIMU U3 OTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC NMHMCHMEHHBIE M KpPAaTKHWE YCTHBIE COOOIEHHUS,
0000mas wWHPOpPMAIMIO W3 HECKOJBKUX WCTOYHHKOB (DH3UIECKOro
COJIEp’)KaHHsA, B TOM 4YHCIE MYyOJUYHO TMPEACTABIATh PE3YIbTAaThl
MIPOEKTHON WJIM HCCIIEIOBATENIbCKON JESITEbHOCTH, IPU 3TOM I'PaMOTHO
HCIIOJIb30BAaTh M3YYEHHBIM MOHATHHMHBIA ammapar Kypca (U3HKH,
COIMPOBOKJATh BHICTYIUICHHUE MTpe3eHTaIlel

1.20

IpU BBIMOJHEHUH YYE€OHBIX IPOEKTOB U HCCIEIOBAaHUM (PUINUYECKUX
MIPOLIECCOB PACHpENEsTh OOA3aHHOCTH B TpYIIE B COOTBETCTBUM C
ITOCTABJIEHHBIMU 3a/1a4aMU, CJIECIUTh 3a BBIIIOJIHEHHEM IUIaHa JCHCTBUN U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OIEHUBaThb COOCTBEHHBIH BKJIAJ B
NEeSATENBbHOCTh TPYIIIBL, BBICTPauBaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTb KOH(PIUKThI

9 KUIIACC

Kon
NMPoBePsieMOro
pe3yJabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasiinyaTh ABJICHUA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB ¥ Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYOIIHUX JAHHOE (l)I/ISI/ILIeCKOG SABJICHUC

1.3

pacro3HaBaTh MpPOSBICHHE W3YYCHHBIX (U3UYECKUX SBICHUH B
OKPY)KaIOIlleM MUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MIPHUPOJIE, pU
9TOM TEPEeBOJUTH MPAKTHUECKYI0 3a7adyy B Yy4eOHYIO, BBLICISTH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PUINUECKUX SBICHUI

1.4

ONMCBIBATh N3YYEHHBIC CBOMCTBA TEJI U (PU3UUECKUE SBJICHUS, UCTIONb3YS
¢u3nyeckue BENUYMHBI, NPU ONHCAHUM NPABUWIBHO TPAaKTOBATh
(¢u3n4YecKuit CMBICI UCIOJB3YyEMBIX BEJIHMUYMH, O003HAYCHUS U €TUHMIIBI
(U3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOLIME JIAHHYIO
(U3NYECKyl0 BEIUYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUUH

1.5

XapaKTCpU30BaThb CBOMCTBa TCII, (I)PI?»PI‘ICCKI/IG SABJICHUS U TIPOLECCHI,
HUCIIOJIb3YslT HU3YYCHHBIC 3aKOHBI, TMIpPpU ISTOM JaBaTb  CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHAa " 3allMCbIBATh €ro MAaTCMATHYCCKOC BBIPAKCHUC




1.6

OOBSICHATh (PU3MUECKUE MPOIECCHl W CBOMCTBA TEJl, B TOM YHCIE M B
KOHTEKCTE CUTYallUH IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTEpa: BBIABIIATh
PUYMHHO-CIICJICTBEHHbIE CBS3HM, CTPOUTh OOBsicHEHWe u3 2 — 3
JOTHYECKHUX IIaroB ¢ MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA (PM3UUECKUX
SBIICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3a7add (OmMuparomuecs Ha cucrteMy u3 2 — 3
yYpaBHEHHI ), UCTIOJIB3YsI 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (pU3HUYECKHE
BEJIMYMHBI: HA OCHOBE AaHAJINM3a YCIOBHs 33Ja4M 3aIMCBIBATh KpPAaTKOE
yCJIOBHE, BBISBIISTH HEJOCTAIOMINE WM W30BITOYHBIC JaHHBIE, BHIOUPATD
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JJIsl pPEIIeHHUs], IPOBOIUThH PacU€Thl U
OIICHMBAaTh PEATMCTUYHOCTh IMOJyYEHHOTO 3HA4YEHUsI (U3NYECKOU
BEJINYUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PpEIIUTh TP TIOMOIIU
(DUBUYECKUX METOJIOB, HCIIOJB3YS ONHCAHWE HWCCIIEeIOBAHMS, BBIICTSATH
MPOBEPSIEMOE  TIPEIOJIOKEHNE, OICHUBATh TPABWIBHOCTD TMOPSIKA
MPOBEACHUST  MCCIEOBAHUsS, JIeNaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOTIOIEHUN U OTIBITOB

1.9

OpOBOAWUTE OIIBITBI IO Ha6J'IIO}IeHI/IIO Q)HSI/I‘-IeCKI/IX SBJICHUN WJIH
(U3NYECKUX CBOWCTB TEII: CaMOCTOSITEIPHO COOHMpaTh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYHOBaHMS, OIMUCHIBATH XOJ ONBITA M €ro
pe3yabTaThl, GOPMYITHPOBATH BBIBOIBI

1.10

MPOBOJIUTH MPH HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpenesss
CpelHee 3HaueHHWe U3MepsAeMOl BeTMYMHBI ((POKyCHOE paccTosHUE
cobuparomeid JMH3bI), OOOCHOBBIBATH BBIOOP CMoco0a W3MEpPEeHUS
(m3mepuTensHOTO TIPHbOPa)

1.11

IPOBOJAMUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKHX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUI: IJIAHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIBHO  COOMpaTh YCTaHOBKY, (DUKCHpPOBATh pe3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIUYMH B BUAE TaOIHUIH
rpaduKoB, JeaTh BBIBOIBI 10 pe3yJibTaTaM HCCIeA0BAHUS

1.12

IMPOBOANTH KOCBCHHBLIC H3MCPCHUA (I)I/I?»I/I‘IGCKI/IX BCIIMYHH: IIJIAHUPOBATDH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYO YCTAHOBKY H BBIIIOJHATH
HU3MCPCHUSA, CIICAYA HpCHHO)KCHHOﬁ HHCTPYKIHH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH MMOJIYYCHHBIC PE3YIIbTATHI C y‘léTOM 3aJaHHOM
IOTpCIIHOCTH I/ISMCpeHI/Iﬁ

1.13

coOJIrOIaTh MIPaBHJIA TEXHUKHU O€30MaCHOCTH NIpU paboTe ¢ 1ab0opaTOPHBIM
00opyIoBaHHEM

1.14

pa3in4aTb OCHOBHBIC TIPU3HAKU HU3YUYCHHBIX (I)I/ISI/ILIGCKI/IX MOJIETICH:
MaTepHralibHagd TOYKa, a0COJIFOTHO TBépI[OC TECII0, TOYEYHBIM HCTOYHHUK
CBCT4, JIy4, TOHKas JIMH3a4, IUJIaHCTapHad MOICIb aTOM4, HYKIIOHHaA
MOJECJIb aTOMHOI'O A1pa




1.15

XapakTepu30BaTh MPUHIUIBI JICHCTBUA HW3YyYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOICTB C OMOPON HA UX ONMHMCAHUS, HCIIOJIB3YS 3HAHUS O
cBOMcTBaX (U3MYECKUX SBJICHUH U HeEoOXoaumble (uzndeckue
3aKOHOMEPHOCTH

1.16

HCIT0JIb30BAaTh CXCMbI U CXEMATUYHBIC PUCYHKU U3YUYCHHLIX TCXHUYCCKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTUYECKUX 3a]ad, ONTHYECKHUE CXEMBI JUIS
HOCTPOEHUS N300PAKEHHI B TUIOCKOM 3€pKaJie M COOMPAIONIEH JINH3e

1.17

NPUBOJUTH  TNPHUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  MPUMEpPax)
MPaKTUYECKOIO MCMOJIb30BaHUS (PU3MUYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU 17151 oOecrieueHus: 0€30IacHOCTH MU 00pallleHuy ¢ mprudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHS 3JI0POBbSI U COOIIOACHHUS
HOPM 3KOJIOTMYECKOT0 MOBEJICHHUS B OKpY’Kalollel cpejie

1.18

OCYILIECTBIISATh MOMCK MHPOPMAIMK (U3NYECKOTO COAEpKAHHUS B CETU
WuTepuer, camocTosTeIbHO (GOPMYIUPYST OUCKOBBIN 3aIllpoc, HAXOAUTh
MyTH OIpeeIeH s JOCTOBEPHOCTH MOJIYYeHHON MH(OpPMAILIMK Ha OCHOBE
MMEIOIINXCS 3HAHNUW U JOTIOJTHUTEIBHBIX HCTOUHUKOB

1.19

WCIOJIb30BaTh MPU BBIMOJHEHUU YU4EOHBIX 3a/JaHUN HAy4YHO-TIOMYJISPHYIO
auTepaTypy  (GHU3MYecKoro coAepKaHWs, CIPABOYHBIC MaTEPHAIIBI,
pecypchl cetn IHTepHET; BIageTh NpuéMaMu KOHCIIEKTUPOBAHHSI TEKCTa,
npeobpazoBaHus HHOOPMAIMH U3 OJHOU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
nHpopMallUd U3 HECKOJbKUX HCTOYHHKOB (DPU3MUECKOTO COAepkKaHMUs,
MyOJIMYHO MPEACTABIATH PE3YAbTaThl MPOEKTHON MII HCCIIEA0BATEIBCKOM
NEeSTeNbHOCTH, TpPU OSTOM TIPaMOTHO HCHONb30BaTh  U3YyYEHHBIH
HNOHSATUMHBIN anmmapar HM3y4aeMmoro pasjena (U3MKH U COIMPOBOXKAATH
BBICTYIUIEHHUE Tpe3eHTanuell ¢ Yy4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB

1.21

IIpHU BBIIOJIHCHUHU y‘le6HI>IX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ (1)I/I3I/I‘ICCKI/IX
IMpoHCCCOB pPaCHpCACIIATh 0053aHHOCTH B Ipynmne B COOTBCTCTBHU C
IIOCTABJICHHBIMHU 3aJadaMi, CIICANTH 34 BBIIIOJTHCHUCM IlJIaHa HeﬁCTBHﬁ n
KOPPCKTHPOBATh €TI0, aJCKBATHO OICHUBATDL COOCTBEHHBIN BKJIaJd B
ACATCIbHOCTD TPYIIIIHL, BBICTpAaUBATb KOMMYHUKAaTUBHOC
BSaHMOﬂeﬁCTBHC, MMpOoABJIAA TOTOBHOCTDL pa3pCllaTb KOH(bJ'II/IKTLI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon

pa3gena  djeMeHTa
®U3UKA U EE POJIb B IO3HAHNHN OKPYXXAIOIIEIO MUPA

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

®u3nka — Hayka o npupoje. Asnenus npupoasl. Pusndeckue

1.1 SABJICHUS:  MEXaHUYECKHE,  TEIUIOBbIE,  JIJIEKTPUUYECKHE,
MarHWTHEIE, CBETOBBIC, 3BYKOBHIE
Oduznyeckue BETWYWHBI. V3MepeHrne (U3NYECKUX BEIHYUH.

1.2 dusnueckue prOOPHI. [TorpemuocTs U3MEPECHUI.
MexnyHapoaHas CUCTEMA €UHULL
EcTecTBeHHOHayuHBIi ~ METOJ TO3HAHUWS:  HAOIIOJCHUE,

1 13 MMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABIKCHUE THUIIOTE3,

OKCIIEPUMEHT IO  TPOBEPKE  THUMOTe3, OOBICHEHHE
HAOJIFOIAEMOTO SABJIEHUS

1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH
[IpakTrueckue paboOTHI:
H##Par###3Mepenne pacCTOSTHHM.

15 ###Par###3mepenne o0bEMa KUJIKOCTH U TBEPIOTO Tea.

H#H##Par###OnpeneneHue pa3sMepoB MaJbIX TeJl.
H##Par###3mepenne TeMITepaTyphl npu TTOMOTIIH
KHUJIKOCTHOTO TEPMOMETpA U JATYHKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

###Par###CTpoeHrne BeIIecTBa: aTOMbl W MOJICKYNbBI, HX

2.1 pasmepbl. ONBITHI, JAOKAa3bIBAIOIIHNE JUCKPETHOE CTPOCHHE
BEIIECTBA
###Par### ] [Bkenne dactui BemecTBa. CBS3b CKOPOCTH
2.2 JBUKEHHS 4acTHUIl ¢ TeMIiepaTypoil. bpoyHoBckoe nBukKeHHeE,
b dy3us
2 53 B3aumoselicTBue 4acTull BelIiecTBa: MPUTSHKEHUE U
' OTTAIIKMBAHUE
HH#HPar### ArperatHbple COCTOSHUS BEIIECTBA: CTPOECHHUE I'a30B,
54 KUAKOCTEH U TBEPABIX (KPUCTAITUYECKHX) Tell. B3aumMocBs3b
' MEXJy CBOHCTBAMH BEHIECTB B Ppa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
2.6 [IpakTuyeckue paboOTHI:




H#HPar#H##Onenka auaMmerpa aromMa METOJIOM psiioB (¢
UCTIOJIb30BaHueEM (oTorpaduii).

##H#Par##H##OnbpITel IO HAOMIOACHHUIO TEIIOBOTO PACIIMPEHUS
ra3os.

HHHPar###ONBITHL M0 OOHApYKEHWIO  JEHCTBHS — CHII
MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe ABUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE
JBWKECHUE

3.2

###Par###Cropoctb. CpefHsisi CKOPOCTh TPU HEPABHOMEPHOM
IBIKeHUH. Pacuér myTu U BpeMEeHH JIBHXKCHHUS

3.3

SIBnenue nHepuuu. 3aKOH MHEpLUUHU. B3anmonenicTBre Ten Kak
IIpUYMHA U3MEHEHMS CKOPOCTH JBWKEHHs Tel. Macca Kak
Mepa UHEPTHOCTH Tela

3.4

##Par### Inotnocts  BemiectBa. CBsI3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BelIecTBa

3.5

Cuiia KaK XapaKTepUCTHUKA B3aMOICHCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. I3mepenune cuiibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

#H#Par### sIsnenue TsaroreHus u cwia TsokecTt. Criia TSHKeCTH
Ha Jpyrux miaHerax. Bec tena. HeecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHue B
IPUPOJIE U TEXHUKE

3.9

###Par###CnoxeHnre CuI, HaIPABJICHHBIX MO OJHOM MPSMOIA.
PaBHOIelicTBYIOIIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapyKa B
KUAKOCTH, MOJIEIHM DJIEKTPUYECKOTO AaBTOMOOMIS W Tak
nanee). OnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM [Iapuka MO0 HAKIOHHOW mockoctu. OmnpeneneHue
wioTHOCTU TBEpAOro Tena. OMbIThL, JAEMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTsokeHus (nedopmanuu) Tpy>KHHBI  OT
MPUIIOKEHHOM CHUIBL. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CHJIbI TPEHHsI CKOJIBKEHHS OT Beca Tela U
XapakKTepa CONMPUKACAIOIINXCS MTOBEPXHOCTEM

3.11

dusznyeckue SBICHUS B npupoae: npuMepnbl ABUKCHUA C
pa3IMYHbIMU CKOPOCTAMHU B ’)KMBOW M HEXHBOH puponac,
JIEICTBUE CHUJIBI TPEHUA B ITPUPOJAC U TCXHHUKE

3.12

Texanuueckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATIHUITHUKA

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B




4.1

Hasnenne T1BEpmoro Tena. CnocoObl YMEHBLICHHS U
YBCIMYCHHUA OABJICHUA

4.2

JaBnenune rasza. 3aBUCHMOCTh JaBJICHHS raza OT 00BEMa,
TeEMIIEPATyPhI

4.3

Ilepenaua naBneHuss TBEPABIMU TEIAMH, KHUAKOCTAMHU U
razamu. 3akoH [lackais. [THeBMaTHUeCKHEe MaIlIHbI

4.4

3aBUCUMOCTH JaBJICHUSA KUAKOCTHU oT FJIY6I/IHBI.
I'mapocratuyeckuii  mapagokc. CooOmammmuecs COoCyIbl.
FI/II[paBJII/ILIeCKI/Ie MCEXaHU3MBbI

4.5

Atmocdepa 3emnu U atMocdepHoe naBieHue. [IpuunHbl
CYIIIECTBOBAHUS BO3AYIIHOM 000y0uku  3emsn.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOrO JAABIEHUS OT
BBICOTEI HaJl YPOBHEM MOPA

4.6

N3mepenue armocdepHoro gaBieHus. [lpuGopsr  mms
U3MEpeHus: aTMOC(HEPHOTO TaBJICHUS

4.7

JleficTBHe XUAKOCTH M Ta3a Ha IOTPYKEHHOE B HUX TEJO.
BrrTankuBaromias (apxuMenoBa) cuina. 3aKoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJe OT 00bEMa
MOTPYKEHHOM B KUIAKOCTH dYacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIBI, IEHCTBYIONIEH HA TEJIO0, MOTPYKEHHOE
B JKUIKOCThb. [IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLICH
CUJIbI, ICUCTBYIOIIEH HA TEJNO B MUJKOCTH, OT MAcChl Tela.
OnBbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIKUBAIOLICH
CWJIBI, JCWUCTBYIOIIEH Ha TeNOo B JKHUIKOCTH, OT 00OBEMaA
HNOTPYKEHHOW B JKUIKOCTh YacTU Tella U OT IUIOTHOCTH
HKUIKOCTH. KoncrpyupoBanue apeomeTpa WIH
KOHCTPYHpPOBaHUE JIOJIKU u ompeesieHue ed
rpy30M0IBEMHOCTH

4.10

dusnyeckue SBJICHUS B npupoac: BIIMAHUC aTMOC(i)epHOI"O
JIaBJIICHUS Ha )KUBOU OpraHusmMm, IJIiaBaHue pBI6
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Texnuueckue  ycTpoiicTBa:  cooOLIaroIuMecss  COCYbI,
YCTPOMCTBO  BOJONPOBOJA,  TMJAPABIMYECKUM  Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOH Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT A

5.1 Mexanunueckas paboTa
5.2 MexaHnunueckass MOIITHOCTh
5.3 [IpocThie MeXaHU3MBI: pblYar, OJOK, HAKIOHHAS TUIOCKOCTb.

[IpaBusno paBHOBecHs pblyara




5.4 [IpumeHneHue npaBuia paBHOBECHS pblyara K 0JI0Ky
«3onoToe mpaBwio» MexaHukd. KoadduiumeHT mosie3HOTO
9.5 neiicTBus MexaHu3MoB. lIpocTbie MexaHW3MBI B OBITY U
TEXHUKE
5.6 [ToreHuumansHas SHEPTUM TeJa, TOIHATOTO HaJ 3eMIIEN
o.7 Kunernueckas sneprus
58 [lonnass MexaHuyeckas »DSHEpPrus. 3aKOH HW3MEHEHUS W
' COXPAaHEHHUS MEXaHUYECKOM IHEPIUU
[IpakTnueckue pabOTHI:
###Par###Onpenenenre  pabOThl  CHJIBI  TPEHUS  TIPH
59 PaBHOMEPHOM  JBI)KEHMHM Tela IO  TOpPU30OHTAJIbHOM
' noBepxHocTu. MccnenoBaHue ycioBHII paBHOBECHS pblyara.
N3amepenne KII/] HaknonHo# mnockoctu. M3ydyenue 3akona
COXPAaHEHHUS MEXaHUYECKON IHEPTUU
5.10 ®u3ndecKue SBICHUS B IPUPOJIE: PbIYArd B TEJIEC YEIIOBEKA
TexHuueckue  yCTpOMCTBAa:  pblyar,  MOJBWKHBIA U
5.11 HETIOJIBMDKHBIN  OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3JIeMeHTHI COEePKAHUS
pa3gena  3JieMeHTa
TEIUIOBBIE ABJIEHUA
OcHOBHbBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETHUECKON TEOpHH
6.1 cTpoeHusi BemectBa. Macca u pasmepbl MojeKyid. OTMbIThL,
' MOATBEPIK IAOLITUE OCHOBHbBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPHH
6.2 Mopenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHHIA
' BemlecTBa. Kpucrannuyeckue u aMmop@Hbie Tena
6.3 OObscHEeHHE CBOMCTB ra3oB, XKUAKOCTEH W TBEPABIX TEN Ha
6 ' OCHOBE TOJIOKEHUH MOJIEKYISIPHOKHHETUYECKOH TeopHH
6.4 CMauuBaHue U KanUISIPHbBIE SIBJICHUS
6.5 TemnoBoe pacmmpeHue u cxaTtue
6.6 Temneparypa. CBsi3b TEMIEPATYpbl CO CKOPOCTBIO TEIJIOBOTO
' JBUKEHUS 9aCTHUI]
6.7 Buyrpennsas sHeprus. CrnocoObl H3MEHEHHUS BHYTpPEHHEH
' SHEpIuH: TeIionepeaya U CoBepiieHne padoTbl
6.8 Bunel Temnmonepenaun:  TEMJIONPOBOAHOCTb, KOHBEKIIMS,
U3Iy4CHHE




6.9

KonnuectBo TeruioThl. Y aenbHas TEIUIOEMKOCTD BEIECTBA

TennooOMeH U TEIIOBOE paBHOBECHE. Y PaBHEHUE TEIIOBOTO

6.10
Oananca
6.11 [InaBneHne W OTBEpAECBaHHWE KPUCTAJUIMYECKUX BELIECTB.
' V ienpHas TEMI0Ta IIaBIeHus
[TapooOpazoBanne u konaencauus. Hcnapenue. Kumenwue.
6.12 YaeneHas ~ TemioTa  mapooOpa3oBaHUSA.  3aBUCHMOCTH
TEMIIepaTypbl KUIIEHUSI OT aTMOC(EPHOTO NaBICHUS
6.13 Bnaxxnocts Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CTOPAHUS
[punnuns! padotsl TeruoBeix aurareneit KIIJ temmosoro
6.15 neuratens. TennoBple ABUTATENW W 3aIIUTA OKPYXKAOIIEH
cpembl
6.16 3aKOH COXpaHEHWS W TIPEBPALICHUS DHEPTUU B TEIIOBBIX
' nporeccax
[IpakTnueckue pabOThI:
HHPar#H##ONBITEL 10 OOHApY)KEHUI0  JeHCTBUS  CHII
MOJIEKYJISIPHOTO TIPUTSKEHHSL.
HHHPar#H##OnbITHI o BBIPAIIMBAHUIO KpHCTAJUIOB
MOBAPEHHOM COJIM WJIA caxapa.
HHAPar###OnbIThl 0 HAOJIOJCHHUIO TETUIOBOTO PACIIHPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.
###Par###Onpeneneaie JaBieHUS BO3Ayxa B OalloHE
HInpua.
HHAPar###OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh
JaBJICHUS BO3AyXa OT ero o0béMa U HarpeBaHus WIH
OXJIQXKICHUSI.
6.17 ###Par###IpoBepka TUMOTE3bl JMHEHHON 3aBHCHMOCTH

JUIMHBI CTOJIOMKA KUJKOCTU B TEPMOMETPUUYECKON TPyOKe OT
TEMIIEPATYPHI.

###Par###HaOnonenne W3MEHEHHs] BHYTPEHHEW OSHEpPruu
TeNa B pe3yNbTaTe Terjionepeaayu 1 paboThl BHEITHUX CHIL
###Par###ccnenoBanue  SBJICHHUS — TEIUIOOOMEHa  TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOBI.
HH#HPar###OnpeneneHne KOJMYECTBA TEMJIOTHI, HOTYYEHHOTO
BOJIOM MpH TemnooOMeHe ¢ HarpeTbiM MEeTATNYEeCKUM
LWJIMHIPOM.

HH#HPar###Onpenenenue yienbHON TEIIOEMKOCTH BELECTBA.
##HPar###ccnenoBanue mpoiecca UCIapeHus.
##HPar#H##OnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3/TyXa.
HiHPar###OnpeneneHue yaeapHOM TEIUIOTHI IJIABICHUS JIbJA.




@du3ndecKue SBJICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSKEHUE
U KallWUIPHBIE SBJICHUS B NPUPOJE, KPUCTAUIBI B IIPUPOJE,

6.18 uznyuyenue CoulHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bL;
o0Opa3oBaHue poCkl, TyMaHa, HHEs, CHETa.
TexHnueckue YCTpOWCTBA:! KaluJUISAPBI, IIPUMEPBHI
UCIIOJIb30BAHUSl ~ KPUCTAUIOB, JKUJIKOCTHBIH  TEPMOMETD,
6.19 JATYUK TeMIEepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS] JIOMOB,

TUTPOMETPHI, TICUXPOMETp, TapoBas TypOWHa, JIBUTATENb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzaius Tel. JBa posa aMeKTpUIecKuX 3apsiioB
BzaumopneilictBue  3apspkeHHBIX  Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aWMOJICHCTBUS 3apSDKEHHBIX TET OT
BEJIMYUHBI 3aPsI/I0B U PACCTOSIHUS MEXKTY TEIIAMH )
DnekTpuyeckoe noje. Hanpsyk€HHOCTh SJIEKTPUYECKOTO MOJIS.
7.3 [lpuHnun  cyneprno3unuy — 3JEKTPUYECKUX  Mojedl  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenun  snekTpudyeckux  3apsAoB.  DJIE€MEHTapHBIN
7.4 anekTpuueckuil 3apsa. Crpoenne artoma. I[IpoBogHukm wu
TDIIEKTPUKU
7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
76 DIIEKTPUUYECKHI TOK. YcnoBust CYILIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKH MOCTOSTHHOTO TOKA
77 JleficTBHsI DIIEKTPUUYECKOTO TOKa (TETUIOBOE, XHMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Tazax
78 Onektpuyeckas  1enb. Cuina  Toka.  DJIEKTPUUYECKOE
' HAIPSHKEHHE
29 CompoTuBjieHHe MPOBOJHUKA. Y IEIbHOE COMPOTHBICHUE
' BellleCTBA
7.10 3akoH OMa Juisl yyacTKa Lenu
711 [TocnenoBarensHOE u napajuiebHOe COETMHEHHE
' IPOBOJHUKOB
712 PaGoTa 1 MOITHOCTB 2NEKTPUUECKOTO ToKa. 3akoH J[xoyms —
' Jlenna
713 DNeKTpUUECcKre IeTH U TOTPEOUTEIH AIIEKTPUIECKON SHEPTUU
' B ObITy. KopoTkoe 3aMbikaHue
214 [locrossHHble  MarHuThl. B3anMoaeicTBHE  MOCTOSIHHBIX
' MarHuTOB
715 MarunuTHoe nosie. MarHuTHoe 1nose 3eMIJIM U €ro 3HaYeHHUE IS

JKU3HHU HaA 3eMiie




Oneir Opcrena. MarHuTHOE MOJE€ D3JIEKTPUUYECKOTO TOKA.

716 [Ipumenenue 31eKTPOMArHUTOB B TEXHUKE
JlelicTBU€ MarHMTHOIO TIOJISI HAa MPOBOJHUK C TOKOM.
717 DNEeKTpOJABUTraTEeNb IMOCTOSTHHOTO ToKa. Mcmonp3oBaHue
' JJIEKTPOJBUTATENIed B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIIOPTE
718 Onbitel @apanes. SIBieHHE SIIEKTPOMATHUTHON HHIYKIUU.
' IMpasuiio Jlenma
OnekrporeHepatop. CrocoObl TMOMYYCHUS DICKTPHUSCKON
7.19 SHEPruu. DIEKTPOCTAHIIMHA HAa BO30OHOBISEMBIX MCTOYHHUKAX
SHEPTHUH
[IpakTnueckue pabOTHI:
OMBITHI TT0 HAOTIOJECHUIO AMEKTPHU3ALUU TEJ UHIYKIIUEH U TIpU
COTIPUKOCHOBEHUH.
HccnenoBanve  ACUCTBHS  BIEKTPUYECKOTO  TOJISI  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka W mpoBepka pabOThl  DIIEKTPUUECKOW  IIETH
MTOCTOSTHHOTO TOKa.
H3mepenue u peryaupoBaHue CUJIBI TOKA.
W3mepenne u peryampoBaHue HapsHKEHUS.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepes3
pPEe3UCTOp, OT CONMPOTHBIICHHS PE3UCTOPA W HANPSIKEHUS Ha
pe3ucrope.
OnbITEL, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh 3JEKTPUUYECKOTO
CONIPOTUBIICHHUSI TPOBOJHUKA OT €ro JUIMHBL, IUIOIIAJH
MONIEPEYHOI0 CEYEHUsl U MaTepuana.
790 [IpoBepka  mpaBuia  CIIOKEHUS  HANOpsDKEHUH — 1pH

MOCIIEZIOBATEILHOM COEAMHEHUHU JIBYX pe3uctopoB. [IpoBepka
npaBWiia A CHJIbl TOKa IMPHU MapajlIeIbHOM COEAMHEHUU
pesucropoB. OrmpeneneHre padOTHl AIEKTPUYECKOTO TOKa,
uaymero yepe3  pesucrop. OmpeneneHue  MOIIHOCTH
JNEKTPUYECKOTO  TOKa,  BBIIETSEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HMIYIIETO 4Yepes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJI
HarpeBatens. lccrnegoBaHne MarHHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. V3yyeHWe MarHMTHOTO  TOJIA
MOCTOSIHHBIX MarHWTOB MPU UX OOBEIMHEHUHU U Pa3/IeIICHUN.
UccnenoBanue 1eicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO
cTpenky. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI
B3aUMOJICMCTBUSA KAaTYIIKU C TOKOM U MarHuTa OT CHJIbI TOKa U
HalpaBJieHUsT TOKa B KaTymke. M3yueHue jaeiicTBus
MarHUTHOTO MOJIs1 HA MPOBOJHUK ¢ TokOM. KoHCcTpynpoBaHue
U u3ydeHue paboTel snekTpoasurarens. M3mepenue KII/]




SHGKTPOI[BI/IFaTeHBHOﬁ YCTaHOBKH. OnbITHI IO HCCICI0BAaHHUIO
SABJICHUA BHCKTpOMaFHHTHOfI HHAYKIIHUU: HCCICA0BAaHUC
W3MEHEHHUH 3HAUYCHUS U HaIrpasBJICHUA UHAYKIIUOHHOI'O TOKa

Du3nyeCKue SIBIEHUS B MPUPOJE: DJIEKTPUUECKUE SBJIECHUS B
aTMocdepe, ICKTPUUSCTBO )KUBBIX OPraHU3MOB, MATHUTHOC

721 noJjie 3eMid, Apeid MOIOCOB, POJIb MAarHUTHOTO TOJS IS
JKU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE

TexHu4eckue  yCTpOMCTBA:  DJIEKTPOCKOI,  aMIEpMETp,

BOJIBTMETP, PEOCTAT, CUETUYUK JJIEKTPUUYECKOM DHEPIuH,

799 3JIEKTPOOCBETUTEIIbHBIE puOopHlI, HarpeBaTeJbHbIE

' ANEKTPOIPUOOPHI (mpumeps), NEKTPUYECKUE

PEeIOXPAHUTENH, AJIEKTPOMArHur, AJIEKTPO/IBUraTelb

IMMOCTOSAHHOT'O TOKA, FCHEPATOP IMOCTOSAHHOTO TOKA

9 KJIACC
Kon
pasena Kop snemenTa [IpoBepsieMble 31EMEHTBI COAEPKAHUS
MEXAHUWYECKUE SBJIEHUA

8.1 Mexannueckoe nBuxkeHue. MartepuanpHas Touka. Cucrema
oTcuéTa

8.2 OTHOCUTEIBHOCTh MEXaHNYECKOTO IBYDKECHUS

8.3 PaBHOMEpPHOE TPAMOIMHEHOE TBHYKEHUE
###Par###HepaBHOMEpHOE  TPSAMOJUHEHHOE  JIBH)KCHHE.

8.4 CpenHssi 1 MTHOBEHHAsi CKOPOCTh Tella MpU HEepaBHOMEPHOM
JBUKEHUU

8.5 VYckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKCHUE

8.6 #HHPar###CBo0OoaHoe magenue. OnbITe! [ anuies

8 ##HPar#H##PaBHOMepHOE ABIKEHUE 110 OKpYKHOCTH. [lepuoa u

8.7 yactota oOpamienus. JluHeiiHas W yrjioBas CKOPOCTH.
LenTpocTpemMutenbHOE YCKOPEHHE

8.8 [TepBeiii 3akoH HproToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HeroToHa

8.11 HHHPar### 1 IpuHIMI CYyTIepIO3UIIMU CHIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 #HH#HPar###Cuna TpeHUs: cuia TPEHUs CKOJIbKEHHUs, CHila
TPEHHUsI TIOKOSI, IPYTHE BUIbI TPEHUS

8.14 #HHPar###Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUSI.

YckopeHnue cBOOOIHOTO MaACHUS




8.15

JBuxenue ma"er Bokpyr Connua. IlepBas kocMuueckas
ckopocTb. HeBecomocTs U neperpysku

8.16

PaBHOBecue MaTtepuaabHOM TOUKH. AGCOTIOTHO TBEPAOE TEJIO

8.17

H#HPar##PaBHoBecre TBEPIOTO Tela C 3aKPEIJIEHHONW OChIO
BpaiieHusi. MoMeHT cwibl. LIeHTp TshkecTn

8.18

Nmnynec tena. M3menenne umiyibca. IMmynsc cuiibt

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

#HPar###PeakTHBHOE OBIDKEHUE

8.21

Mexannueckasi paboTa ¥ MOIIIHOCTb

8.22

Pabora cun Tspkectu, ynpyroctu, TpeHusa. CBsi3b 3HEPruu U
paboThl

8.23

HOTGHHI/IaHBHaﬂ 3HepFI/I$[ TEJa, IIOJHATOI'O Ha HOBerHOCTBIO
3emiu

8.24

[ToreHnanpHass SHEPTUS CKATON NPYKUHBI

8.25

#iPar#H#Kunernueckas sHeprusa. TeopeMa 0 KMHETHYECKOMN
SHEepruu

8.26

HHHPar###3akoH coxpaHeHUs! MEXaHUYECKOW SHEPTrUu

8.27

[IpakTnueckue pabOTHI:

OnpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WIH
JIBUKEHHS IIapHKa MO0 HAKIOHHOM miockoctu. OmnpeneneHue
YCKOpEHUsl Tejla MpU PaBHOYCKOPEHHOM JBHKEHUHU IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHON CKOPOCTH.
[TpoBepka rumoTe3bl: €Ciy MNP PAaBHOYCKOPEHHOM JIBUKEHHUH
0e3 Ha4YaJbHOM CKOPOCTU ITyTHU OTHOCSATCS KakK Psii HEYETHBIX
yucesl, TO COOTBETCTBYIOIIME MPOMEXKYTKH  BpEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHUJIBI TPEHHUS CKOJBXKEHHS OT
CWJIBI HOpMaJbHOTO AaBiieHusa. Omnpenenenue kodpuiueHTa
TpeHUsi CKoJIbKeHUs. OnpeneneHue KECTKOCTU MPYKUHBI.
Onpenenenue padOThl CHIIBI TPEHHS TMPH PAaBHOMEPHOM
OBUKEHHUM  Tella 1O  TOPU3OHTAIBHOH  MOBEPXHOCTH.
Omnpenenenue paboThl CHIIBI YIIPYTOCTH MPH MOAbEME Tpy3a €
UCIIOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

®dusznyeckue SBICHUSI B npupoac: IMpUIMBBI W OTJIMBBHI,
JABHIKCHUC IJIAHCT ConHeyHoOMI CHUCTCMBI, PCaAKTUBHOC
ABUIKCHUC KUBBIX OPraHu3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, AATYUKU ITOJIOKCHUA,
PacCTOAHUA U YCKOPCHUS, PAKCTBI

MEXAHUYECKUE KOJIEBAHWA 11 BOJIHBI




9.1

KoneGarenpnoe nBuxenune. OCHOBHBIE  XapaKTEPUCTHKH
KoJIe0aHUi: TIepro/I, YacTOTa, aMILIUTY 1A

9.2

MareMaTtnueckuii M NPYKUHHBbIM MasTHUKMU. [IpeBpamenue
SHEPTUU NPH KOJeOaTeTbHOM JABHKECHUN

9.3

3aryxaomue — KoysieOaHWs.  BbIHyKICHHBIE  KOJIcOaHUSI.
Pe3onanc

9.4

Mexanunueckue BoOJIHBEL. CBoHCTBa MEXaHMYECKHX BOJIH.
[IpoonbHBIE M TONIEPEYHBIE BOIHBL. [[JIMHA BOJIHBI U CKOPOCTH
€€ pacrnpocTpaHeHusi. MexaHH4eCcKue BOJIHBI B TBEPAOM TEJE,
ceiCMUYEeCKHE BOJIHEI

9.5

3ByK. ['poMKOCTB 1 BbICOTa 3BYKa. OTpakeHUE 3BYyKa

9.6

WNudpa3Byk u ynpTpa3Byk

9.7

[IpakTnueckue pabOThI:

Onpenenenue 4acTOTHI u nepuoja Koje0aHui
MaTeMaTH4eCKOr0 MasTHUKA.

Omnpenenenre 4acToThl W Mepuoja KosieOaHU MPYKUHHOTO
MasiTHUKa

UccnenoBanue 3aBHCHUMOCTH nepuoaa Kose0aHui
MOJBEIIEHHOTO K HUTH I'py3a OT AJIMHBI HUTH. MccnenoBanue
3aBUCUMOCTH TEepHoJa KOJeOaHUI NMPYKMHHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH
Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTHU
npyxuHsl. 3mepenue yckopeHus cBOOOHOTO HaeHUs

9.8

Ousnyeckue SBICHHUS B TPHUPOJAE: BOCHPHUITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHUE BOJHBI, IIyHAMH,
9X0

9.9

Texuuueckue yCTpOHCTBA: 9X0JIOT, UCMOJIb30BaHUE
yIbTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMal"HI/ITHOC I10JIC. BHCKTpOMaFHI/ITHBIC BOJIHBI.

10.1 -
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJH
10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH
10.3 DOnexkTpoMarHuTHass —mpupoaa cBeta. CKoOpocTh — CBeTa.
' BonHOBBIE CBOMCTBA cBeTa
[IpakTuyeckue paboOThI:
10.4 N3yuenune CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C IOMOUIBIO
MOOMIIBHOTO Tese(oHa
105 dusnueckue sBICHUS B MPUPOJE: OHOJIOTHYECKOE IEHCTBUE
' BUIMMOTO, YAbTPa(hHOIETOBOTO U PEHTTE€HOBCKOTO M3JIy4YeHUH
10.6 TexHuueckue ycTpoicTBa: HCIOJIb30BAaHHUE DJIEKTPOMArHUTHBIX

BOJIH JIJIsI COTOBOM CBSI3U




CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozeinb cBera. ICTOUHMKH cBETa
11.2 [IpssmonuHeElHOE pacpoCTpaHEHHUE CBETA
11.3 Otpaxxenue cseta. [110ckoe 3epkano. 3aKoH OTpakeHUs CBETa
11.4 [Ipenomnenue cBerta. 3akoH mnpenomieHus cBera. [lonHoe
' BHYTPEHHEE OTPAXKCHUE CBETA
11.5 JInnza. Xox yden B JIMH3E
11.6 Ontuueckas cucrema (oroarnmapara, MUKPOCKOTIA U TEIECKOTa
11.7 I'maz kak onTuueckas  cucrema.  bIM30pyKOCTh U
' JATbHO30PKOCTh
118 Paznoxenne Oenoro csera B crekrtp. OmbiTel HbroToHa.
' CroxeHne CreKTpalibHBIX IBETOB. [luctiepcus cBeTa
[IpakTnueckue pabOTHI:
##HPar#Ht#lccnenoBanne  3aBUCHUMOCTH  YIjla  OTpayK€HUS
CBETOBOTO JIy4a OT yIJIa MaJIeHusI.
11 HHPar#H#113yuenre XxapakTepucTUK N300pakeHUs IpeMeTa B
IIJIOCKOM 3€pKaje.
##Par#t#lccnenoBanne 3aBHCHUMOCTH  yIIa TPEIOMIICHHS
CBETOBOTO Jy4ya OT yIrja MaJeHHUs Ha TpaHHIe «BO3AYX —
11.9 CTEKIJIO».
###Par### lomyuenue n300pakeHu c MTOMOILIBIO
COOMpAIOIIIEH JINH3HI.
###Par###OnpenencHue (dhokycHOTO paccTostHus u
OTNITHYECKOM CHIIBI COOMpArOIIel JTMH3HI.
HHAPar###OnbITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIICKTP.
HHAPar###OnbIThl 10 BOCIPUATHIO IBETA MPEAMETOB MPU HUX
HAOIOJICHUH Yepe3 [IBETOBbIE (DHIILTPHI
Oduznyeckue siBieHus B mpupoje: 3atMenust Cosnua u JIyHsl,
11.10 [[BETa TeJl, ONTHYECKUE sBJIICHHS B atMocdepe (uBer Heba,
pedpakuus, paayra, MUpax)
1111 TexHudeckne yCTpOMCTBAa: OYKH, MepHCKor, ¢oToanmnapar,
' OTNITUYECKUE CBETOBO/IbI
KBAHTOBEGLIE SIBJIEHU A
121 OmnswiThl Pe3epdopaa u mmanetapHas mojenb aroma. Mojenb
' aroma bopa
12 12.2 Hcnyckanne u TmorjionieHHe cBeTa aroMoM. KBaHTHL
' JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
12.4 Crtpoenue atoMHoro siapa. HykinoHHast MoJieinb aTOMHOTO S/pa.

N30TOMEI




PagnoaxktuBHble  mpeBpameHus. llepuon  mosypacnana

12.5
ATOMHBIX SIJIEP
126 SAnepHble peakuuu. 3aKOHBl COXpPAHEHUs 3apsIOBOTO U
' MacCOBOTO YHCel
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u pgeneHus saep. VCTOYHMKU SHEpruu
' CouHia ¥ 388311
12,9 Snepnas sHepretuka. [lelicTBuE paguOaKTUBHBIX HW3IIyYCHUH
' Ha JKUBbIE OPTaHU3MBI
[IpakTnueckue pabOTHI:
Habntoienne CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUS.
12.10 HccnemoBanue TpPEeKoB: W3MEPEHHWE DJHEPTHH YACTHUIIHITIO
TOPMO3HOMY IIyTH (110 (hoTOrpadusm).
N3mepenue pagnoakTuBHOro poHa
®usnueckue  ABICHHS B IPUPOLE: €CTECTBEHHBIN
1211 pPaAMOaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, PpaJAHMOaKTHBHOE
' W3ITy4YeHUe MPUPOTHBIX MUHEPAJIOB, IEUCTBUE PaJUOAKTUBHBIX
W3JIy4eHU Ha OpraHu3M 4YeJl0BeKa
1212 TexHuyeckue yCTpoOICTBa: CIEKTPOCKOI, WHAMBHIYaJbHBIH

JIO3UMETP, Kamepa Busibcona




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

Kon
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 6a30B0Oro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMblI
OCHOBHOTI0 0011€ero o6pa3oBanus Ha ocHoBe PI'OC

[Torumanwue posu (UMK B HAYIHOH KapTHHE MHUpPa; CPOPMUPOBAHHOCTH
0a30BBIX NPEJCTABICHUNH O 3aKOHOMEPHOM CBS3M M I103HABAEMOCTH
SIBICHUW  TPUPOJBI, O PpOJIM  DJKCIEepUMeHTa B  (usuke, o0
cucTteMooOpasyromed poiau (PU3UKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKUA U TEXHOJIOTUM, 00 IBOIONUU (HU3NUECKUX 3HAHUN U UX POJIA B
LIETTOCTHOU €CTECTBEHHOHAYYHON KapTUHE MHUpPA, O BKJIaJIe POCCUNUCKUX U
3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, 00BSICHEHUE MTPOIIECCOB
OKPYXKAIOIIEr0 MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHUs 0 BHJAX MaTepuu (BEIIECTBO U I0JIE), O IBMKEHUHU Kak criocode
CYLIECTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYISIPHONM TEOPHH CTPOCHUS
BEILECTBA, 0 (PM3NYECKON CYIIHOCTH SIBJIEHUN MPUPOJIBI (MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX); YMEHHME pPa3IN4aTh
SBJICHUS 110 ONHCAHHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (PU3NYECKOE SIBICHUE; YMEHHUE PACIIO3HABATh
IIPOSIBJICHUE HM3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXKAIOLIEM MHpE,
BBIJIEIISISI UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHSITHITHOTO arrmapara 1 CUMBOJIMYCCKOI'O SA3bIKa
(1)I/ISI/IKI/I U HCIOJIB30BAHUEC HUX I PCIICHUA yLIe6HBIX 3aaa4; YMCHHUC
XapaKTepu3oBaThb CBOMCTBa TECII, (bHSI/I‘IGCKI/Ie SABJICHUSA MW IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIINPUYICCKHUE 3aKOHBI

VYMeHnne onuchIBaTh HN3Y4YCHHEBIC CBOICTBA TeNl U (bPI3I/I‘IeCKI/Ie SABJICHUA,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/IC BCJIIMYHUHBI

Brnanenue ocHoBaMM METOZ0B HAYYHOTO TIO3HAHUS ¢ Y4ETOM COOIIOICHUS
npaBui 0€30MacHOro Tpyaa: HabnoJeHne U3NIECKUX SIBICHUN:

YMEHHUE CAMOCTOSTENIBHO COOMpPAaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY W3
JAHHOTO Habopa 000pYyJOBAHNUS IO MHCTPYKIMH, ONTUCHIBATH XOJ1 OIBITA U
3aIUCBIBATH €TO PE3YNIbTAThl, (POPMYINPOBATH BHIBOJIBI;

NPOBE/ICHUE MPSIMbIX M KOCBEHHBIX HM3MEpPEHMH (PU3MUECKUX BEIUYMH:
yMEHHE  IUJIaHUPOBaTh  W3MEPEHHUs,  CaMOCTOATENBHO  COOHMpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY IO WHCTPYKIIMH, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI U AaHAJIM3UPOBATH ITOIY4YEHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOU
HOTPEIIHOCTH PE3YIBTATOB U3MEPEHUN;

IIPOBEJICHUE  HECIOXKHBIX  DKCIEPUMEHTAIbHBIX  HCCIEIO0BAHUIL;
CaMOCTOSITEIILHO COOMPATH SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOJUTH
HCCIIEI0OBAaHUE TI0 MHCTPYKLIUHU, MPEACTABIIATD MOJyYEHHBIE 3aBUCHUMOCTH




(¢u3NYecKUX BEIMYMH B BUAE TaOMUI W TpapuKOB, YUUTHIBATH
IIOIPEIIHOCTH, JIe]aTh BBIBOJBI 110 pe3ysbTaTaM UCCIEA0BaHUS

[TonnMaHmne XapaKkTepHBIX CBOWCTB (PU3UUECKUX MOJEeH (MaTepraabHas
TOYKa, a0COIIOTHO TBEPJOE TEJIO, MOJIENIU CTPOEHHS Ta30B, JKUAKOCTEH U
TBEPABIX TeJl, IUIaHETapHasi MOJI€b aTOMa, HYKJIIOHHAsl MOJIEJIb AaTOMHOTO
s7ipa) 1 yMEHUE IPUMEHATD UX JUIs 00bSICHEHUS (PU3MUECKUX MPOLIECCOB

YMmenne o0bACHATh (PU3NUECKUE MPOLECCH U CBOWCTBA TEJl, B TOM YHCIIE
N B KOHTCEKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BbIABJIATE MMPUYUHHO-CICACTBCHHLIC CBsA3HM W CTPOUTH
00BsICHEHHE C OMOPOM Ha M3YYEHHbIE CBOMCTBA (PM3MUECKHUX SBIICHUH,
(u3nueckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTU

YMmenue pemiats pac4€THble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHUI ), UCIOIb3Y
3aKOHBI U (POPMYIIbI, CBSA3bIBAIOLINE (PU3NUECKUE BETUUNHBI, B YACTHOCTH,
3aMMChIBaTh KPATKOE YCIOBHE 3a/1a4M, BBISBIATH HEJOCTAOLINE JaHHBIE,
BHIOMpaTh 3aKOHBI W (OPMYIIBI, HEOOXOMWMBIE Il €€ peIIeHHS,
WCI0JIb30BaTh CIIPABOYHBIE JaHHbBIE, MPOBOJUTH PacuéThl U OIICHUBATH
PEATUCTUYHOCTD MOJTYYEHHOT0 3HaYeHHsI (PU3HUECKOM BETUNYHHbI; YMEHHE
OTNPENeNsATh Pa3MEPHOCTh (DU3NYECKON BEITUYUHBI, TOJTYICHHOW TIpH
pELIeHUH 3a/1aun

YMeHue xapakTepu30BaTh NPUHIUIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4HcCJie OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJOTUYECKUX
MIPOLIECCOB IO UX OMMCAHUIO, UCTIOIb3YSI 3HAHUS O CBOMCTBAX (PU3NYECKUX
SIBJICHUH ¥ HEOO0X0IUMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCIoJIb30BaTh 3HAHKS O (PU3NUYCCKUX SIBJICHUSAX B MIOBCEIHCBHOM
KU3HU Il obecrieueHuss 0€30MacHOCTH NpH OOpalleHHuH ¢ OBITOBBIMH
npuOOpaMHu M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHCHHUS 3J0POBbS U
COOJIIOZICHUST HOPM 3KOJIOTMYECKOTO TMOBEICHUS B OKPY)KAIOIICH Cpelie;
NOHMMAaHHE HEOOXOJUMOCTH TPUMCHCHHS JIOCTHIXKEHUH (U3UKH M
TEXHOJIOTUH JUISl pallHOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnbIT moucka, MpeoOpa3oBaHMs M NPEACTaBIECHUS HH(pOpMaLUU
(u3nueckoro colepkaHus C HUCHOJb30BAaHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; yMEHHE OILIEHHBATh JIOCTOBEPHOCTH
MOJIydeHHOW WHGOpPMalMd HAa OCHOBE HMEIOIIUXCS 3HaHUM U
JOTIOTHUTEIBHBIX UCTOYHUKOB; YMEHHE HCIIOJIb30BaTh MPU BHINOJHECHUH
yu4eOHBIX 3a/laHuil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (QHU3UYECKOTro
COJIEp’KaHUsA, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTh MHTepHer;
BJaJieHHe 0a30BBIMU HaBBIKAMU MpeoOpa3oBaHus MH(YOPMAIIUK U3 OTHON
3HaKOBOM cCHCTEMBl B JpYryl0; YyMEHHE CO3/1aBaThb COOCTBEHHBIE
NUCbMEHHBIE M YCTHbIE COOOLIEHMS Ha OCHOBE HH(OpMamuu u3
HECKOJIbKUX UCTOUHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

K IIpoBepsiemMblii 31eMeHT COePKAHUSA
ox

1 MEXAHUWUYECKUE SABJIEHUA

11 Mexannuyeckoe — aBuWkeHHe.  MatepuanbHas ~— Touka.  CucremMa  oTcuéra.

OTHOCHTENBHOCTh JBUXKCHUSA

PaBHOMepHOe W HepaBHOMepHoe maBikeHHe. CpemHsisi ckopocTb. Dopmyna st
1.2 | Berumcienus cpeaneit ckopoctu: V = S/t

PaBHOMepHOE mpsIMOJMHEIHOE JBMKEHHE. 3aBUCUMOCTh KOOPJIMHATBI Teiaa OT
BPEMEHH B CIIydae PaBHOMEPHOT'O IIPSIMOJIMHENHOTO JIBUKCHHUS:

13 | x(f)=x,+vft

I'padukn 3aBucMMOCTM OT BpeMEHHM JUIsl TPOEKIHUU CKOPOCTH, MPOEKIUU
IepeMeNIeHus, ITyTH, KOOPAWHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHHUH

3aBUCUMOCTh KOOPJIMHATBHl Tela OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBUXKECHHUS:

] [y

Sx(t) = Vo, * t+ay»

DopMmyIbl 1715 TPOEKIUH MTepeMEIeHus], TPOEKIIUU CKOPOCTH U MTPOEKIIUU YCKOPEHHUS
MIPU PaBHOYCKOPEHHOM IPSIMOJTMHEHHOM JIBUYKEHUHU:

2
"
14 sx(O=vy, - t+a,- B
U_\_(f):l)ﬂ_\_—l-ﬂj\_ 1,

a.(f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

Fpa(I)I/IKI/I 3aBUCHMOCTH OT BPEMCHU JIA ITPOCKIUH YCKOPCHUS, IIPOCKIUN CKOPOCTH,
MIpOCKOHUU IMCPEMCUICHUA, KOOPAWHATBI IIpU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM
JABMXKCHHUH

CBobGonHoe mnazaenue. DopMysbl, ONUCHIBAIOIIME CBOOOJHOE MaJE€HUE Teja 10
BEPTUKAIM (ABWKEHHE Tella BHU3 WM BBEPX OTHOCHUTEJILHO MOBEPXHOCTHU 3EMIIN).
I'paduxy 3aBUCUMOCTH OT BPEMEHU I POEKIIMH YCKOPEHUS, TPOSKIIMH CKOPOCTH U
KOOpAMHATHI IIPU CBOOOJHOM MaJCHUHU TeJla 10 BEpTHKAIU

1.5

CKOpOCTh PAaBHOMEPHOTO JBIKEHHSI TEJIa TI0 OKPY>KHOCTH. HanpaBieHne CKOPOCTH.
1.6 | ®dopmyna sl BBIYMCICHUS CKOPOCTH 4Yepe3 pauyC OKPYKHOCTH W TIEPHOJ
oOparneHus:




LentpocTpemutensHoe  yckopeHue.  HampaBineHwe — HEHTPOCTPEMHUTEIHLHOTO
yckopenusi. @opmyra it BBIYUCICHUS YCKOPEHHUS:

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

Macca. ITnotHoCTh BemecTBa. @opmyia sl BBIYUCICHUS TITIOTHOCTH:

_om

1.7 V
1.8 | Cuna — BextopHas puznyeckas BenmuuHa. CI0XKEHUE CHIT
1.9 | SIBnenue unepruu. [lepBsiii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHS TeJIa M BEKTOPa CUJIbI, IEHCTBYIONIEH HA
TEJ0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 F 251 = _*Fl—>2
Tpenue mokosi U TpeHUe CKoJbkeHus. Popmyna [Uisi BHIYUCICHHUS MOJIYIS CHIIBI
TPEHUSI CKOJIBKCHHUS:
F_=u-N
1.12 p = H
Hedopmarus Tena. Yopyrue u Heynpyrue nedopmanuu. 3aKoH ynpyroi nedopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHOE TATOTEHHE. 3aKOH BCEeMHPHOTO TATOTEHUSI:




My -1,
F=G.—1 _2

'L
Cuna Tspkectd. Y ckopeHue cBoOOIHOTO TaieHUs.
dopmyna JUIst BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H moBepxHocTu 3emun: F = mg.

JBuxenue mianet Bokpyr Cosnua. [lepBas kocmuueckast ckopoctb. HeBecomocTts u
Heperpy3Ku

Nmnynbe Tena — BekTopHas pu3nyueckasi BeTUUMHA.
1.15 p=mu

Nmnynec cuctemsl Ten. 3Menenne umnynbsca. MMImynbe cumbl

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

PeakTtuBHOE NBMKEHNUE

Mexanudeckasi pabota. @opmyrna j1si BEIYUCICHHS pa0OThI CHJIBI:

A=Fsooscx
Mexannyeckass MOITHOCTb:
1.17

N=24
I

Kunernueckas u noreHuuanbHas sHeprusi. Dopmyiia i BHIYUCICHUS
KUHETUYECKON SHEPIUU:

2
118 Teopema o kuHeTHYeCKOM 3Heprun. PopMyiia i1l BEIYUCICHUS TOTCHIIMAIBHO M
SHEPruu Tela, MOJHITOro

Hag 3eMiéit:

E,= mgh

MexaHnuueckas QHCPI'uA:

E=E;+E,

1.19 .
3aKkoH COXpaHCHUA MCXAHUYCCKOH DHCPIUH. d)opMyna UL 3aKOHA COXpaHCHUA

MEXaHHUYECKOM OHEPTrHUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYeCKOH SHEPruu Mnpu HAJIMIUH CUJIbI TPCHUL.

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
1.20 | Psruar. Moment cunsl; M - FI.
YcnoBue paBHOBeCHS phlyara:




M +M +..=0
[MonsuxHbIi 1 HenoABWXKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A—a&rpaq:::

JlaBiienue TBEpIOTO TEIA.
@opmyiia Ui BBIYMCIICHUS IABJICHHS TBEPIOTO Tena:

_F
P= G
191 JaBnenue raza. AtmMocdepHoe TaBicHuUE.
' I'unpocratuyeckoe qaBieHUE BHYTPH KUIKOCTH.
®dopmyna JUisl BBIYUCIEHUS JaBICHUS BHYTPH KHJIKOCTH:
P=pg+Pu,
1.22 | 3akon [lackans. ['mapaBaudeckuii mpecc
3akoH Apxumena. Dopmyna Juisi ONpeeIeHUs BBITATKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TeJlo, MOTPYXEHHOE B KUAKOCTb WM Ta3:
1.23 F.—"q:a»:. —pgV
VYcnosue nmaBanus tena. [InaBanue cynoB v BO3ayXOIUIaBaHHE
Mexanudeckue konebaHus. AMIUIUTYIA, TIEPHOJ U YacToTa Kosiebanuii. dopmyina,
CBSI3BIBAIOIAS YACTOTY U MEPUOJI KOJIeOaHMi:
1.24 . 1
T
1.5 MaremaTuueckuii W TNPYKUHHbIA MaATHUKH. lIpeBpaiieHwe »HEpruum mnpu
' KoJie0aTeIbHOM JBMXKEHUU
1.26 | 3aryxaromue kosie6anus. Beinyxennsie konebanus. Pe3onanc
Mexannyeckue BONHBL [IpomonbHBIE W TMONEpedYHbIE BOJHBI. J[IMHA BOJIHBI U
CKOPOCTh PacIpOCTPAHEHUS BOJIHBI:
1.27 )
h=v-T
18 3Byk. I'poMKocTh 1 BhICOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJHBI Ha TPAHUIIEC JIBYX
' cpen. Hdpa3Byk u ynbTpa3ByK
Ipaxmuuecxue pabomoi
W3mepenue cpeaHeld IUIOTHOCTM BEIIECTBA; apXMMENOBOM CHIBL; KECTKOCTH
19 | TPYXKHHBL KO3 UIIMEeHTa TPEHUSI CKOJBXKEHHUs; pabOThl CHUIIBI TPEHHS, CHIIBI

YIIpYrocCTu; CpCI[HCﬁ CKOPOCTHU JIBUKCHUA 6py01<a 0 HaKJOHHOM IIJIOCKOCTH,
YCKOPCHUA 6pyc1<a npu ABHKXCHUU T10 HaKJIOHHOM IIJIOCKOCTHU,; YaCTOTHI U IIEpHUOaa
KoJIeOAaHMH MaTEeMaTHYECKOTO MasTHHKA, 4YaCTOTbl W TICpUOJA KoJIeOaHU I




MNPY>XUHHOI'O MasTHHWKA; MOMCHTA CHJIbI, I[ef/'ICTBYIOH_[eFO Ha pbIyar; pa6OTBI CHJIbI
YIPYTOCTH TMPH MOJBbEME TPy3a C MOMOMIBIO HENOJBMKHOTO 0JioKa; pabOThI CHIIBI
YIIPYTOCTH MPH MOABEME IPy3a ¢ TOMOIIBIO MOBMKHOTO OJIOKA.

HccnenoBanue 3aBHCUMOCTH apXUMEIOBOH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTh
TCJIa U OT INIOTHOCTH XUIAKOCTH, HE3aBUCHUMOCTHU BI)ITaJIKI/IBaIOHIGI\/JI CHJIBI OT MAacCChl
TCJIa;, CHJIBI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIbHOI'0O AaBJICHHA W OT poaa
MIOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIEH B IIPYXKHUHE, OT CTENEHU edopMannn
MPYXUHBI; YCKOPEHHUs OpyCKa OT yrja HakjOHa HallpaBJISIOIIEH; nepuoia (4acToThl)
KoJIe0aHWH HUTSHOTO MAasTHUKA OT JJTMHBI HUTH; TEPHOJa KOJICOaHUH TPYKHHHOTO
MadTHHKa OT MaCChl I'py3a " JKECTKOCTHU NPYXUHBI; UCCICOO0BAHUEC HE3aBUCUMOCTH
nepuoja KojieOaHWM HUTSHOTO MasTHHKa OT Macchl rpysa. [IpoBepka ycrmoBus
PaBHOBCCHSA pblyara

Quszuueckue s61eHUs 6 npupode: TIPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMU B
JKUBOW U HEXKUBOU IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IIPUPOJIE U TEXHUKE, TPUIINBBI
W OTJUBBI, JABMKeHUE I1aHeT CONHEYHON CHCTEMBI, PEAaKTUBHOE JIBHIKEHHE JKHBBIX

130 OpPraHW3MOB, PbIYArk B TeJI¢ YEJIOBEKa, BIUSHIEC aTMOC(HEPHOTO JIaBJICHUS Ha KHUBOU
OpraHW3M, TIUIaBaHWE PBHIO, BOCHPHATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHUE,
ceilicCMUYeCKHe BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoucmea: CIUAAOMETp, JATYAKHA TIOJOKEHUS, PACCTOSHHS |
YCKOPEHUs, JUHAMOMETp, MOMIIMITHUKK, pAaKeTbl, pbIYar, TMOJIBWKHBIA U

131 HETIOJIBMDKHBIA OJIOKM, HAaKJIOHHAs IUIOCKOCTh, MPOCTBIE MEXaHH3Mbl B OBITY,

' COOOMIArOIINECS] COCY/BI, YCTPOWCTBO BOJOTPOBOJA, THIPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TIOPIIHEBOH HACOC, AapeoMeTp, HXOJIOT,
WCTIOJIb30BaHUE YIIBTPa3ByKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUSA
OCHOBHBIC TIOJIOKEHUSI MOJICKYISIPHO-KUHETUYECKOH TEOPUH CTPOCHHUS BEIIECTBA.

2.1 | Mogenun TBEPHOTO, IKHUIKOTO H  Ta3000pa3HOTO  COCTOSHMM  BEIIECTBA.
Kpucranmudeckue u amopHbIe Tena

99 JIBrkeHue yactuil BemecTBa. CBsA3b CKOPOCTH JBMDKEHHS YACTHIl C TEMIIEPATyPOU.

' bpoyHnoBckoe asuxenue, nuddy3us

2.3 | CwmauuBaHUWE U KaWUISIPHBIC SBICHUS

2.4 | TemnoBoe pacHIMPEHHUE U CKATUE

2.5 | TemnnoBoe paBHOBECHE

26 Buytpennsis sneprus. Pabota u Teruionepenaya Kak criocoObl U3MEHEHHSI BHYTPCHHEH

' SHEPrUM

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

2% o=cm(ty-1)
3aKOH COXPaHEHHUs PHEPTUH B TEIUIOBBIX Mpolleccax. Y paBHEHHE TEILIOBOTO OalaHca:

2.9

O +0,+..=0




Hcnapenue u koHneHcanus. Mi3sMeHeHne BHYTPEHHEN SJHEPIUU B IIPOLIECCE UCTIAPEHUS

210 U KoHJeHcauK. Kunenue sxukoct. Y ienbHas TerioTa napooopasosanus: L = Q/m
2.11 | BnaxHOCTb BO3ayXa
[InaBnenue u kpuctauzanus. M3MeHeHne BHYTPEHHEW SHEPTUM MPH MJIABJICHUU U
KpUCTAJUTM3alUU. Y IeIbHAs TEIJI0Ta TIJIaBICHUS:
2.12 0
& m
513 BuyTpennsis sHeprusi cropanus TOIUIMBA. Y IeTbHAs TEIUIOTa CrOpaHus TOTUIMBA: (| =
' Q/m
2.14 | Tlpunrune! pabots TermioBsix qurateneid. KIT/ TermoBoro apurarens
IIpaxmuueckue pabomoi
N3mepenue ynaenpbHOM TEMIOEMKOCTH METAUIMYECKOTO UWIUHIPA; KOJUYECTBA
TEIUIOTHI, TIOJYYEHHOTO BOJONH KOMHATHOM TemrepaTypbl (MKCHUPOBAaHHOW Macchl, B
515 | XOTOPYI© OmymleH HarpeThli NUINHIP; KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HArpeThIM
' IUAJTUHIPOM, TIOCJIE OIYCKAaHUsI €TO0 B BOJTy KOMHATHOW TEMIIEPATYPhI; OTHOCUTEIILHON
BJI&KHOCTH BO3/yXa; YACIbHOU TEIUIOTHI IJIaBJIEHUs Jibaa. MccienoBanne n3aMeHeHUs
TEMIIEpaTypbl BOJIBI TIPH PA3IUYHBIX YCJIOBHSX, SBICHUS TEIJIOOOMEHa TMpu
CMELIMBAHUM XOJIOJHOM U rOpsiYed BOJBI; MPOLECCA UCTIAPEHUS
Qusuueckue s61eHUs 6 Npupode: TIOBEPXHOCTHOE HATSHKEHHWE M KalWUISpHBIE
2.16 | sBIEeHHUs B TpHUpPOAC, KpUCTAUIBI B mpupone, u3nydeHue ConHia, 3amep3aHue
BOJIOEMOB, MOPCKHUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea: KanWUISPbI, NPUMEPbl HCIOIb30BaHUS KPUCTAIJIOB,
2.17 | KUAKOCTHBIA TEPMOMETP, NaTUYUK TEMITEPATyPhl, TEPMOC, CHCTEMA OTOIJICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHa, ABUraTeIb BHYTPEHHETO CrOpaHHUs
3 DJIEKTPOMAT'HUTHBIE SAABJIEHUA
3.1 | Dmnekrpuzauus ten. /IBa BuAa 3NEKTPUUYECKUX 3apsSI0B
3.2 | BsaumogeiicTBue 3apsoKeHHBIX Teql. 3akoH Kynona
3.3 | 3akoH coxpaHEHHS IEKTPUYECKOro 3apsaa
3.4 Onektpuueckoe mone. Hampsok€HHOCTH — dnekTpuueckoro  mois.  [Ipunnun
' CYIEPIO3UINH IEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu onextpuueckux 3apsnoB. JleficTBue dlIeKTpUYECKOro IOJiA Ha
' aneKkTpudeckue 3apsaasl. [[pOBOJHUKY U IUANEKTPUKH
[TocTosiHHBIN 3mekTpuueckuii Tok. JlelcTBus snekTpuueckoro toka. Cuiia Toka.
3.6 | Hampsixenue.
| =qg/t,U=Alq
3.7 DIEKTPUYECKOE COMPOTUBIICHUE. Y IETBHOE IEKTPUUECKOE COITPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma 151 yuactka sekrpuyeckoit nemu: | = U/R
3.9 | IlocnemoBaTenbHOE COEAMHEHNE TTPOBOIHUKOB:




1, =1, U=U,+U,. R=R,+R,
HapaJIHeJILHOG COCAUHCHHC ITPOBOJHUKOB paBHOI'O COIMMPOTUBIICHUSA:

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

e

CMelaHHbIe COCAUHCHHA ITIPOBOJHNKOB

3.10 | Pa6ota u momrHOCTB MekTpudeckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 0-1 2 g,
312 OmnbIT OpcTeaa. MaruuTHoe 1oJie MPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHUHM MarHUTHOM
' UHIYKIIAU
3.13 | MarauTtHOE 1oJie MOCTOSTHHOTO MarHuTa. B3anMoaelicTBIE MOCTOSTHHBIX MarHUTOB
3.14 | ]leiicTBHe MarHUTHOTO TIOJISI HA MPOBOIHUK C TOKOM
3.15 | Omerter ®apanes. SABnenne sniekrpoMarauTHOW WHAyKIU. [Ipasuio Jlenma
Ipakxmuueckue pabomoi
W3mepeHne 31eKTpUIecKOTO COTPOTUBIICHHUS PE3UCTOPA; MOITHOCTH AIIEKTPUIECKOTO
TOKa; pabOThI JEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOLIETO B IIPOBOJHUKE (PE3UCTOPHI,
3.16 JaMII04Ka), OT HAIIPSDKEHMsI Ha KOHIAaX IPOBOIHUKA; 3aBUCUMOCTH CONIPOTHBIICHUS OT
' JUIMHBl IPOBOJHMKA, IUIOIIAAM €ro IOMNEPEeYHOro CEeUeHHs U YAEIbHOI0
COIIPOTHUBIICHUSL.
IIpoBepka mpaBuna Ui SJIEKTPUYECKOTO HANPXKEHHUs] IPU MOCIENOBATEIbHOM
COEJMHEHUU IPOBOJAHUKOB; INpaBUiIa U1 CHIbl 3JIEKTPUUYECKOro TOKa IpH
napaieIbHOM COeIMHEHUU IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6NeHUs 6 npupode: BIEKTPUUECKHE SIBIEHUS B aTMocdepe,
3.17 | 2JEeKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE 10JI€ 3eMJIH, Ipei( MOJI0COB, POJib
MarHUTHOTO TOJIS JUIs XKU3HU Ha 3emile, OJIAPHOE CUSHUE
Texnuueckue ycmpoucmea: 3J1EKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 JIEKTPUUYECKONW 3SHEPruM, HIIEKTPOOCBETUTENbHbIE NPUOOpPHI, HarpeBaTelbHbIC
' NIEKTPONIPUOOPB! (IPUMEPHBI), AIEKTPUUYECKHE IPEIOXPAHUTENH, SIEKTPOMAarHuT,
3JIEKTPOBUIaTelb MOCTOSHHOIO TOKA, TEHEPAaTOP MOCTOSIHHOTO TOKa
3.19 | DOnexrpoMarHuTHble BoJHbI. [lkana 31eKTpOMarHuTHBIX BOJIH
3.20 | JlyueBas Mmozens cBeta. [IpsMoaMHeHOE pacpoCTpaHEeHUE CBETa
3.21 | 3akoH oTpaxeHus cpera. [lmockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23 | Mucnepcus cBeta
394 JIunza. Xon nydeit B muH3e. PokycHOE paccTossHUE JUH3bI. ONTHYECKas CUjla JIMH3bI:
' D=1/F
3.25 | I'ma3 kak onTHueckas cuctema. Onruyeckue npuOOpsI




Ipakmuyeckue pabomul

###Par###I3MepeHre  ONTHYECKOH CHIIBI  coOmparomieil JMH3BL,  (HOKYCHOTO
paccTosiHus coOMparoeil JMH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEpOB IpeaMeTa U
n300pakeHMs, KOrjJa NpeIMET pacIoJIoKeH B JBOMHOM (hoKyce), MoKasaTess

3.26 | mpenomIIeHHs CTEKIIA.
#H##Par####lccnenoBanne CBOWCTBAa HM300pa)XEHUs, IMOJTYYCHHOTO C TOMOIIIBIO
coOMparoIIeld JTMH3bI; U3MEHEHUs! (JOKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JIMH3,
3aBHCHMOCTH YTJIa TPEJIOMJICHHS CBETOBOTO Jy4a OT yIJIa MaJCHUS Ha TPaHHIC
«BO3JTyX — CTEKIIO»
3.97 Qusuueckue sa6nenus 6 npupode: 3armenus ComHna u JIyHsl, [BeTa TEJ, ONTUYECKHE
' SIBJIIEHUA B aTMocdepe (1BeT Heba, pedpakius, paayra, MUpax)
3.28 | Texuuueckue ycmpoiicmea. 04YKH, IEPUCKOT, (JOTOATIAPAT, ONTHYECKHE CBETOBOIBI
4 KBAHTOBBIE SBJIEHUA
41 PanmnoaktuBHOCTh. Aunbda-, OeTa-, ramma-u3iaydeHus. Peakuuu anbda-u Oeta-
' pacmaza
4.2 | OmnsiTel Pezepdopna mo paccesauto anbda-vactui. [InanerapHas Momens aToma
4.3 | CocraB atoMHOTO sifpa. M30oTOmEI
4.4 | llepuon mosypacmnajaa aTOMHBIX sIEp
4.5 | SlnepHble peakiuu. 3aKOHBI COXpPAaHEHHS 3apsI0BOTO U MAacCOBOTO YHCET
Dusuueckue sA61eHUA 6 NpupoOe. ECTECTBEHHbIN PalOaKTHUBHbBIN (JOH, KOCMHUYECKHUE
4.6 | nyudu, paIMOAKTUBHOE U3JIy4YEHHE IPUPOAHBIX MUHEPAJIOB, JEUCTBUE PAIMOAKTUBHBIX
W3Iy4EeHUH Ha OPraHu3M 4eJoBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAMBUAYAIbHBIA JO3UMETp, Kamepa

Bunbcona, snepHas sHepreTrka




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

®u3uka 7xkiaacc U.M. Ilepbimikun, A.U. UBanos Susa. 2025r.

®u3uka 8kiaace U.M. Ilepbiukun

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

®enepanabHas padouyast nporpamma OO0 (yray0.yp.) mis 7-9 kiaaccos
oOpa3oBaTesbHBIX opranuzanuii) Mocksa 2025 Munnpocsemenue Poccuun
Metonnueckoe nocodoue k YMK «@Puzuka.Un:xeHepol Oyayuero» 7-9xia(yr)
Coopuuk 3axa4 no ¢pusuke 7-9 kiaaccol Jlykamuk B.U., UBanosa E.B. 41u3p.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

Ennnas konieknusi iupoBbIX 00pa3oBaTe/IbHbIX PeCypCOB
http//school_collection.edu.ru/catalog/

Caiit «Bcsa ®usuka» http//www.all-fizika.com/
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