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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHOi padoyeil mporpaMMbl BOCIIUTAHUS
u Konneniuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (U3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
MOBBILIEHHBIX 3alPOCOB O00YYAIOLIUMXCS, CTPEMSIIMXCA K Oojee TiyOOKOMY
OCBOCHUIO (M3UYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mnporpamme 1o (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeaereHre yueOHoro Marepuaia
no rogam oOy4yeHus (Mo Kiaccam), MpeyiaraeT NPUMEPHYIO MOCIIEeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMmbl 1o y4eOHOMY MpPEIMETY.

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

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHO-HAYYHOW TPaAaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha yrioyOJnEHHOM YypOBHE TPE/IOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OIICHWBATh ¥ TOHUMATh OCOOCHHOCTH HAYIHOT'O UCCIIEIOBAHMS;

UHTEPIPETUPOBATh JIaHHBbIE M HWCIIOJIb30BaTh HAay4YHBIE JOKA3aTEJIbCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enmn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX



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

Henu u3zydyenust pu3MKM 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 pe3yibTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

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

dopmMupoBaHue NpeACTaBICHUN O ponu (GUUKKA AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

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

GopMupoBaHHUE TOTOBHOCTH K JallbHEHIIEMYy W3y4eHUI0 GU3UKH Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduield oO0ydeHHs Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus.

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

nproOpeTeHne 3HaHUN O JUCKPETHOM CTPOEHUM BEIECTBA, MEXaHUUYECKHUX,
TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

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

OCBOEHHE METO/IOB PEILIEHUs PaCUETHBIX M KAUECTBEHHBIX 3a]a4, TPEOYIOINX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOpPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJaTh SBICHUS U U3MEPATH
(¢u3nyeckne BETUUYHMHBI, BBIBUTATh THIIOTE3bl U MpeaaraTh dKCIEPUMEHTAIbHbIC
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH ONBITHI, IKCHIEPUMEHTAJIbHbIE
UCCIIEIOBAHMS, aHATU3UPOBATh MMOTYUYCHHbIE JaAHHbIC U JIENIaTh BBIBOJBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTO COJep KaHMS,
BKJItOYasi UH(HOPMALIMIO O COBPEMEHHBIX TOCTHKEHUAX (PU3UKU, UHTEpIpEeTaus U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

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



Ha wusyuenue ¢usuku (yriayOJ€HHBIA ypOBEHb) Ha YpPOBHE OCHOBHOTO
oOmrero o6pazoBanust otBoautcs 340 daco: B 7 kinacce — 102 yaca (3 ugaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaeno), B 9 kimacce — 136 ygacos (4
yaca B HEJIEIIIO0).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJjib B NIO3HAHUM OKPYKAIOLIETr0 MHUPA.

dusnka — Hayka o mnpupoje. SBieHUss MPUPOILI (PIEMEHTHI COACPKaHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIC, JICKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznyeckue BenuuyuHbL. PasmepHocTh. EnuHuibl (U3HUECKUX BEJITUYUH.
N3mepenue Qusnueckux BenuuuH. OTanoHbl. Duszmdeckue npubopsl. llena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUMEeM. MexayHapoaHas cucteMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHull B enuHuibl CH.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKHM HW3y4alT MPUPOY.
EcrecTBeHHO-HayUHBIH METOJ TO3HAHUS: HAOIIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOMroaeMoro siBjaeHus. Onucanvue GU3nuecKkux siBJICHUN ¢ IOMOIIBIO MOJIENICH.

Jemoncmpayuu.

MexaHnuyeckue, TEIUIOBBIE, JJICKTPUUYECKHWE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUSI.

duznyeckue NpuUOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM MTPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHBI IeTICHUS IIKaJIbl U3MEPUTEITBLHOTO Tprbopa.

N3mepenne pacCTOSTHUMN.

N3mepenue momanu u 00bEMa. MeTo ajaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wuccaenoBaHUS IO MPOBEPKE THUMOTE3bl: TAIBHOCTH IOJETA
[apuKa, MyIneHHOTr0 TOPU30HTANIBHO, TEM OO0JIbIIe, YeM OOJBIIEe BBICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

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

JIBrkenne yactui] BemiecTBa. CBSI3b CKOPOCTH JBWKEHUS YaCTHUI[ C
Temrieparypoii. bpoyHoBckoe nBmwxkenue. Juddysus. BzammonmeicTBre dacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN W TBEPABIX
(kpucTtamindeckux) Teia. B3auMoOCBsi3b MEXIy CBOMCTBaAaMHU BEUIECTB 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 BEIIECTBA.

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, HallPaBJICHHbBIX IO OJTHON MPSAMO.

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.

OrnpeneneHue MmIOTHOCTH TBEPAOTO Tea.

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

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

Paspnen 4. /laBieHue TBEPABIX TeJl, dKMIAKOCTE M ra3oB.

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

3aBUCUMOCTh  JIABJICHUS  JKHJAKOCTH  OT  TJIYOWMHBI  TOTPY>KCHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBiuueckue
MeXaHU3MbI. Vcnosib30BaHME BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSIX.
Y CTpoCTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
BO3QymHON o0osoukn 3emiun. OmnbiT Toppuyernnu. M3mepenune aTtmochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HAJ] YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuiia. 3akoH Apxumena. Y clloBUE€ BOZHUKHOBEHUS BBITAJIKUBAIOIIEH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

['mppaBarueckuit 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 MOTPYKEHUE TeNl 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 BBITAIKHABAIOIICH CWIIBI, JEUCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MACChI TeJA.

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

KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYMPOBAHUE JOJKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

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

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

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

Jemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanue yciaoBUM paBHOBECHS phlyara.

N3amepenne KIIJI HaKITOHHON MIIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

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

N3ydenune 3akoHa COXpaHEHHSI MEXAHUYECKON DHEPIUU.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

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



Mopenu TBEPAOro, >KMAKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucraminueckue u amopdubie Tena. I'pageH — HOBBII MaTepuan A HOBBIX
TEXHOJIOTUU. TEeXHOJIOTUM TMONYyYEHHUs] UCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEW U TBEPABIX TEJl HA OCHOBE IOJIOKEHUN MOJIEKYJISAPHO-
KMHETUYEeCKOU Teopuu. [[OBEpXHOCTHOE HATSAKEHHUE, CMAaYMBAHUE, KANIWLISIPHbBIC
sABJIEHUS. TEIIOBOE pACHIMPEHHUE U CKAaTUE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KWHETUYECKON HHEpruei
TEIUIOBOT'O JBMXKEHUS YaCTHUll. TemMIepaTypHbI€ IIKaJbI.

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

KonmnuecTtBo TernoTel. YaenbHas TEIUIOEMKOCTh BEIecTBa. TeriooOMeH u
TEIUIoBOE paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHnue TersioBoro OanaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooGpazoBanue u kouaeHcanus. Ucnapenne. Kunenue. Y aenpHas
TEIJOoTa  MapooOpa3oBaHUsA.  3aBUCUMOCTh  TEMIEPATypbl  KUIEHUS  OT
atMocepHoro mpaBieHus. HachbllieHHBIH W HEHACHINIEHHBIA Tap. BraxkHoCTh
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunnuner pabotel TerioBeiX napurareneit. KIIJ[ TemmoBoro aBurarterns.
TennoBele OBHUratend W 3alllUTa OKpYyKarolled cpenpl. TemaoBble MOTEPU B
TEIJIOCETSX.

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

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

HaGmronenne sBICHUI TIOBEPXHOCTHOTO HATSDKCHUS, CMayuMBaHUS U
KalWJUISIPHBIX SIBJICHUN.

HaGmronenre TemioBoro pacumpeHus Tel.

W3meHenne naBlieHHWs ra3a MpPU W3MEHEHHH O00bEMa W HArpeBaHWUU WM
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Termionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHU pabOThl BHEIIHUMU CUJIAMU.

CpaBHEHME TEIUIOEMKOCTEN Pa3JINYHBIX BEUIECTB.



HaGmtonenue kunenus.

HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJIICHHUH.

Mopenu TennoBbIX ABUTATEIEH.

Jlabopamophuie padomot u onvimot.

OMbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHUS.

OnbIThI IO BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIM caxapa.

N3mepenne TteMnepaTypbl MpU TOMOIIM JKHUAKOCTHOIO TEPMOMETpa U
JNaTyrKa TEMIEPATYPHI.

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

OrnpeneneHue JaBieHUs BO3yXa B OasIOHE HITIPHUIIA.

UccnenoBanne 3aBUCMMOCTU JaBJICHUSI BO3JyXa OT €ro oo0wbéMa u
TEMIEPATYyPBhI.

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

HaGmionenne w3MeHEHUsT BHYTPEHHEW DJHEpPruM Tella B  pe3yJbTare
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUM XOJOAHOM U
ropsiueu BOJIBI.

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

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPSH (3akoH HproTOHa-PrixMaHna).

Ornpenenenue yneabHONW TEINIOEMKOCTH BEILECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. JinekTpuyeckre U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba ponxa »iexkTpuueckux 3apsaoB. B3aumopneiricTBue
3apsKeHHBIX Tell. 3akoH Kynona.

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

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOIHMKHK, JUPIEKTPUKK U MOJYNPOBOJHHMKHU. 3aKOH
COXPaHEHUs ANEKTPUUECKOrO 3apsaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
NcTouyHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUI TOK B METAJJIAX, )KUAKOCTSAX U ra3ax.

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



CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1 yuactka nenu. [locnemoBartensHoe u
MapajyieIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B 1IenM MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUUECKHX
uenen. HenmnHenHbIe 371EMEHTBI.

PaGota u MOIIHOCTH SJEKTPUUECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKTpUuYecKue enu U NOTPeOUTENH IEKTpUIecKoil sHeprun B 0biTy. KopoTkoe
3aMbIKaHUE.

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

OnbiTel Papajes. SBneHue aeKTpoMariuTHON uHAyKiuu. [Ipasuno Jlenua.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHHUKAX SHEPTUU. DKOJIOTUUYCCKUE
POOJIEMBI PHEPTETUKHU. TOTIIMBHBIE AJIEMEHTHI ¥ JIEKTPOMOOHIIH.

Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.

Y CTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

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

[IpoBOAHUKH M TUAIEKTPUKHU.

HcTouHrky nOCTOSIHHOTO TOKA.

JIelcTBUA 3IIEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B KHIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue Cuitbl TOKa aMIepMeTpOM.

N3Mepenune 31eKTpUYeCKOro HANPSIKEHNUST BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHU.

B3anmopelicTBre NOCTOSIHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3EICHHUS ITOI0COB MarHuTa.

MoaennpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT OpcTena.

MarsurtHoe 1oJjie ToKa. JICKTPOMarHuT.



JlencTBME MarHUTHOTO T10JIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUraTENb MOCTOSTHHOIO TOKA.

Omnerter @apanes.

DJIIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnpiTel 1O HAOJIONECHUIO DSJIEKTPU3ALMHU TeJl MPU CONPUKOCHOBEHHH H
MHIYKIUEH.

HccnenoBanue OeUCTBUA — DJIEKTPUYECKOrO IO Ha IPOBOAHUKU U
TUDJIEKTPUKH.

COopka 1 UCTbITAHUE AIIEKTPUUECKON LEMU MOCTOSIHHOTO TOKA.

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

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JJIEKTPUUECKOTO CONPOTHUBIIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, NION[A1 MONEPEYHOrO0 CEUEHUS U MaTeEpHaa.

Ornpenenenue yielbHOro CONpOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBWJIa CJOKEHHMS HANpPSDKEHUW TIPU  IOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CUJIbl TOKAa MpPH NApPaLUIEIbHOM COEAUHEHUHU
PE3UCTOPOB.

Onpenenenue 9/{C 1 BHYTpEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

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

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

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIIETO YepPe3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIAEIISIEMOI HA PE3UCTOPE.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOAEHUCTBHUS TOCTOSIHHBIX MATHUTOB.

N3ydeHre MAarHUTHOTO MOJISl TOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3eIICHNUM.

HccnenoBanne AeUCTBUS AJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

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

N3ydenne neicTBrsi MArHUTHOTO TIOJISI HA MIPOBOJTHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBUraTebHOM yCTAHOBKH.

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



9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCAHUS
MEXaHUYECKOTO JBIXKECHUS: TaOMMYHBINA, rpaguueckuii, ananutuyeckuil. Cucrema
oTc4yé€Ta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpallU C BEKTOpAMU, IPOESKIINHU BeKTOpa. Pannyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, MEPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMEpHOE
IIpAMOJIMHENHOE  JABWKEHUE. HepaBHOMEpHOE IIPAMOJIMHENHOE JBHUKCHUE.
Cpennsis 1 MTHOBEHHas CKOPOCTh Te€Jla PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJUHEWHOE JBHKEHHE. Y CKOPEHUE
cB0oOOHOTO maAeHus. OnbIThl ["anumnes.

I'paduueckas mHTEpHpeTanus YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MYyTH U
nepeMenIeHust A1l IPSMOJIMHEHHOTO ABUKECHUSL.

JIB>xkeHue Tea, OpOIICeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBueHue 1o OKPYKHOCTHU. JIMHEHAs CKOPOCTh, YIioBas CKOPOCTh, TIEPUO]T
¥ 4acToTa OOpaIlleHHs P PaBHOMEPHOM JIBUKEHUHU 10 OKPY>KHOCTU. CKOPOCTh U
YCKOPEHHE TPU JIBUKEHUH IO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[IpuHIMIT Cynepno3uLu CHJL.

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

JIBUKeHUE TeJ O OKPYKHOCTH TOJ JEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnm m nogpéMHas cuna Kpbuia. COBpEMEHHBIE JIETaTENIbHBIC
amrmaparsl, CyJa Ha NOABOAHBIX KpBUIbSAX, AHTUKPHUIO HAa CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHE TTOe3/1a HA MarHUTHOM MOJTYIIIKE.

Cuna TSXKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO IIeHTpa (B ToM uucie I1aHeT Bokpyr Connna). Ilepsas
KOCMHUYECKas CKOpOCTb. HeBeCOMOCTh U meperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tema. M3menenme wumnynesca. Mmnynec cunel. Yopyroe wu
HEYIpyroe B3aUMOJACHCTBUE. 3aKOHbI HM3MEHEHUS U COXPAHEHUS HUMITYJIbCA.
PeaktrBHOE 1BHXKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAs SHEPTHUS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas s3Heprus c:xaToi npyxuHbl. Knunetnueckas
sHeprud. TeopemMa O KMHETHYECKOW JHEPrUMU. 3aKOH W3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUM.



Jemoncmpayuu.

HaGmionenne MexaHW4YecKoro JBHXKEHHS Tella OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue myTed M TPACKTOPUM JIBHXKEHUS OJIHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U YCKOPEHUSI MPSIMOJIMHEITHOTO JIBUXKEHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKCHHH OTHOCHUTEIIHHO
KabuHeTa QU3HKH.

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

3aBUCUMOCTh YCKOPEHHUS Tejla OT €r0 MacChl U ACHCTBYIOIIEH HA HETO CHUIIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJEHCTBUH TE.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMITyJIbca MPU a0COTIOTHO HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJbca Py YIPyroM B3anMOJIEUCTBUU.

HaGnronenne peakTHBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpyupoBanue TpakTa Juisi pa3roHa M JAJIbHEHIIEro paBHOMEPHOIO
JBUKEHHUS IIAPUKA WU TEJIEKKU.

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

Onpenenenue yCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBMIKEHHH I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NTYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

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

HccnenoBanue NBWKEHUs Teaa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH CHJIbl  TPEHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJIbHOTO JAaBJICHUS.

Ornpenenenue KodppuureHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
CTEINEHU JiIeopMaIuu MPYKUHBI.

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 npmxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepUOI,
4yacToTa, aMmIuMTyda. lapmMoHuueckue KoneOaHus. 3aTyxarolue KojeOaHus.
Breinyxnensbie konebanus. PezonaHnc.

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

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

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

Jemoncmpayuu.

HaGmionenne xoneGaHuii Tenm TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenre BRIHYXICHHBIX KOJ€OaHUI U pE30HAHCA.

PacnpocTpaneHnne npogoJibHBIX U MMONEPEYHBIX BOJIH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

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

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa KOJIeOAHUN MPYKHHHOTO MasiTHHKA OT
MAacCChI Tpy3a.

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

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

N3mepenune yckopeHus CBOOOHOTO MaeHHUS.



Paszznen 10. DiieKTPOMAarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
AJEKTPOMArHUTHbIX BOJIH. Illkama »JIeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
DJIEKTPOMArHUTHBIX BOJIH JUIA COTOBOM CBsA3U. Panmonokanmsa. Kocmuueckas
CBS3b.

OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHus U TudpaKius.

Jemoncmpayuu.

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakxius ceera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBONCTB AJIEKTPOMAarHUTHBIX BOJH C TOMOULIbI0 MOOMIBHOTO
TenedoHa.

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

Pa3zpnen 11. CBeToBbBIE IBICHUSA.

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

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

Jlunza, xox nyuedn B JuH3e. Dopmyna TOHKOM JHMH3BL. llocTpoeHue
n3o0pakeHui, CHOPMUPOBAHHBIX TOHKOM JuH30M. OnTHYecKas CcHCTeMa
doroamnmapaTa, MUKpOCKONa H Teieckoma. [7a3, kKak onTudeckass cucTema.
brn3opyKocTh U 1aIBHO30PKOCT.

Paznoxenune Oemoro cBera B crmektp. Onbitel Hetotona. CroxeHue
CIEKTpPaJIbHBIX IIBETOB. J(ncnepcus ceera.

Jemoncmpauuu.

[IpsAmonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop ny4el B coOuparoiieit JnH3e.

XO0JI Tydeu B pacCEeUBAIOIIEH JTUH3E.

[TonyueHnue n300pa>keHHUI C TOMOILBIO JIUH3.

[Mpunuun neiicTBus goTtoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonnyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophuie padomot u onvimot.

NccnenoBanne 3aBUCHMOCTH YIVIA OTPaKEHUS CBETOBOIO Jyda OT yria
MaJICHUSI.

N3yuenue cBOMCTB N300pakeHuUs B IJIOCKOM 3epKalie.

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

[Tonyyenune n3o0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIEH JTNH3HI.

Onpenenenne (QOKYCHOTO pacCTOSHUS M ONTHUYECKOW CHJIbI coOuparolein
JIVH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIEKT.

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

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pesepdopna v mnanerapHas Mozenb atoma. Mojens atoma bopa.
Hcnyckanue u noraonieHrue cBera atomoM. KBanThl. JInHeHyaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u raMmma-uznydenus. CTpoeHue aTOMHOTO
anpa. HykimonHas wMopens atomHoro snapa. W3orombl. PannoakTuBHBIE
npeBpamieHus. [lepuoa monmypacnaga aToMHbIX saep. JelicTBue paamoakTUBHBIX
U3JIYYEHUH Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJUOAKTUBHOTO U3JIyYEHHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MACCOBOT'O YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsI3b Macchl M 3HEpPruu. Peakuuu cuHTE3a U
nenenust saep. Wcrounwku sHeprun CosHIA M 3BE3A. SnepHas >HEpreTHka.
DKOJOTUYECKUE MPOOTIEMBI SIICPHON SHEPTETHKHU.

Jemoncmpauuu.

CrexTpsl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTp Bojgopoa.

HaGmonenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHH.

Perucrpanus nznydeHus: IpupOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGmronenre CIutonIHbIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHU YACTHUIBI 110 TOPMO3HOMY ITYTH
(mo dhoTorpadusm).

N3mepenne paanoakTUBHOTO (hOHA.

IToBTOpPHUTEILHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOTYTb TIPEIHA3HAYEH AJISI CUCTEMATHU3aluN
u  0000mIeHUsT TMPEIMETHOrO  COACPKAHUS U OMbITa  JACSTEIHLHOCTH,
MPUOOPETEHHOIO NPHU M3YYEHHHM BCEro Kypca (U3HKU YriyOJEHHOTO YPOBHS, a
TaKXKe JJIs1 HOJTOTOBKH K OCHOBHOMY TOCY/AapCTBEHHOMY 9K3aMeHY M0 (pHr3HuKe.

B mporecce wu3ydeHuss MAHHOTO MOJIYJSA PEATM3YIOTCS U TOIy4aroT
JanbHEHIIee pa3BUTHE YyueOHBIE JCHCTBHSA, OOECIICUMBAIONINE JIOCTIKEHUE
OpPEeIMETHBIX M METalpeJIMETHBIX pe3yabTaTOB o0O0y4deHHs, (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: OOBSICHEHUE U OMHMCAaHWE SBICHUI HA OCHOBE
npuMeHeHUs] (PU3NYEeCKUX 3HAHUH, MCCIENOBATENbCKUE JCUCTBUS (BBIIBHIKCHHE
THIOTE3, MMOCTAHOBKA IENIM M TUIAHUPOBAHHE HWCCIICOBAHMS, aHAIN3 JAHHBIX H
MOJTyYeHHUE BHIBOJIOB).

[IpenmoutuTenbHON  (OPMOI  OCBOCHUS MOAYIS SIBISETCS MPAKTHKYM,
nporpamma KOTOpOTO BKIIOUYAET:

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

BBITTOJIHEHHE JTAOOPATOPHBIX padOT M OMBITOB (BKJIFOYasi pabOTHI U OIBITHI U3
nepeyHel K paszienamM Kypca) B YCIOBHUSX CaMOCTOSTEIBHOTO IJIAHHPOBAHHUS
NPOBEJACHUS MCCIICJIOBAHNUS, BBIOOpA U OOOCHOBAHMS METOJIa M3MEPEHUS BEIINIHH,
cOOPKHU IKCTIEPUMEHTATBFHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 3a/IaHUN MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3amaHus TO €CTECTBEHHO-HAyYHON TIpaMOTHOCTH), B TOM YHCIIe 3aJlaHUl C
MEXIPEIMETHBIM COJIEpKAHUEM;

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

N3yyeHue mMOBTOPUTETHHO-0000IIAIONIET0 MOMYIISI MOXKET 3aKaHYMBATHCS
IIPOBEJICHUEM JHArHOCTUYECKOW paboThl 3a Kypc (pU3UKH yriayOJIEHHOTO YpOBHS,
BKJTIOUAIOIIEH 3aJ]aHUsl PA3HOrO0 YPOBHS CIOXXHOCTU. Pe3ynbTaThl BBITIOJHEHUS
JIMarHOCTUYECKOW pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH 00YYarOIIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 10 (¢u3MKe, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHOM IrPaMOTHOCTH.



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

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

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

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN
bu3nIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHXKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

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

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHUHU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJieM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHUEM JOCTHKEHUM
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OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cnuUmManHuA:

BOCTIPUSTHE ICTETHUYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayyH020 NOZHAHUA:

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

OpUEHTAIMS B JAESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYYHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe30macHoro oOpaza KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi OE30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOpPOrax, C HJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBaHHEM B
JOMAITHUX YCIOBUAX;

c(hOpMUPOBAaHHOCTh HaBbIKa peQeKcUuH, NpPU3HAHHE CBOEro IpaBa Ha
OIKOKY U TAKOTO e MpaBa y APYyroro 4eJIOBEKa;



e 6)mpyo0o6oco eocnumanus:

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

UHTEPEC K MPAKTUYECKOMY U3YUCHUIO Mpodeccuit, CBSI3aHHBIX C (U3UKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

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

OCO3HAHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM W MyTed HX
pelieHus;

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

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

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;

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

OCO3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEN B 00JIaCTH
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IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

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

OLICHKA CBOMX JCUCTBUM C YYETOM BIIMSHUS Ha OKPYKAIOIIYI0 CpENy,
BO3MOXKHBIX TJIO0AIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydaromierocsi 0yayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEpPU30BaTh CYIIECTBEHHBbIC TMPU3HAKU OOBEKTOB
(ssBeHUi), K1IacCU(ULIIMPOBATH UX;



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

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAaHUEM JACAYKTUBHBIX U
WHAYKTUBHBIX ~ yYMO3aKIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

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

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
Gu3nYIeCcKuil SKCTIEPUMEHT, HEOOBIIIOE MCCIeA0BaHNEe (PU3UMUECKOTO SIBJICHHS,

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

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

POTHO3MPOBATH BO3MOXKHOE JTabHEHIIIee pa3BUTHE (PU3HUECKUX TPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope uHpOpMaIIMU WU JAHHBIX C YUETOM MPEAJIOKEHHON yueOHOH (hHU3nyecKoin
3a/1auu;

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

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

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

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XOJe OOCYXJIeHHs Y4yeOHOTrO Marepualia, pe3yiabTaToOB JabOpPaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBbI U
BBICKA3bIBaTh WJEH, HAIICJICHHBIE HA pPENIEHWE 33Jauyd W IOJJAECpKaHue
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapy UBATh PA3INYUE U CXOJCTBO MO3UIUKL;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U ITIUCbMEHHBIX TEKCTAX;



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

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

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

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOI'O pPe3yJbTara IO
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJIEHAMH
KOMAaH/IbI;

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

PerysiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:

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

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaxX  NPHUHATHA  PElIeHUU
(MHIUBHUYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIO);

CaMOCTOSITEJILHO COCTABJISATh AJTOPUTM pelIeHUs (PU3NYECKON 3ajaud Wid
IUIAaH HUCCIEAOBAHMS C YYETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHTHI PEIICHHI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIUH U MpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHUS  (HEIOCTMXKEHMs)  PE3yJbTaToOB
JESITEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(¢u3MUecKoro WCCIEAOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaI[ui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WA JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYToro.

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHW pemieHnd HU3NIECKUX 3a/1ad W B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

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



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XMMHUUYECKHE SIBJICHUS, HAOII0AECHHE,
AKCIIEPUMEHT, MOJI€Nb, THUIIOTEe3a, €AUHHULBI (U3HMUYECKUX BEIUYHH, AaToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPIOE, KUIKOE, ra3o00pa3Hoe),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEUHOE),
TpPaeKTOpUsi, paBHOJEUCTByIoIas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3iuyath sBIeHUs (Iud@ys3us, TEmIoBOe ABHKEHHE YacCTHI]
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS,
B3aMMO/JICHCTBHE TeJl, paBHOBECHE TBEPABIX TEJ € 3aKPEIJIEHHON OCBIO BpallleHHUs,
nepenaya JaBieHUs TBEPABIMU TeJlaMU, KUJIKOCTIMU M ra3amu, aTMoc(epHoe
JaBJeHUE; TUIaBaHUe TeJl, MPEeBPAILEHUS] MEXaHUYECKON AHEPTUHU) IO ONTUCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(duznueckoe sBIICHUE;

pacno3HaBaTh  MPOSIBJICHUWE  W3YUYEHHBIX  (PU3WYECKUX  SIBIICHUUA B
OKpyXkaromeM Mupe (B TOM uucie (U3MYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBIDKCHUS ¢ PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEXKHBOU MPUPOE, TECUCTBUE
CWJI TSDKECTH, TPEHHUsSI, YIPYTOCTU B MPUPOJIEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHWE phIO, phIYard B TeJ€ 4YelIOBeKa), MpH
ATOM TEPEeBOJIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO, BBIJCISTH CYIIECTBEHHbBIE
CBOICTBA (MpU3HAKK) HU3HUUECKUX SBICHUM;

ONKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usznueckre BeNMYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CPEIHSsl CKOpPOCThb, CHUJIa YNPYTrOCTH, CHJIa TSKECTH, BEC Teja, Cujila TPEHUs,
JaBieHUe TBEPJOTO Tela, JABICHHE CTOJIOA KUAKOCTH, BBITAIKMBAIOIIAs CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQUIIHEHT
MOJIE3HOT'O IEUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAs YHEPTHUS ), TIPH
OMKMCAHUM TPABUIIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI HMCIOIb3YEMBIX BEITUYHH,
ux OOO3HAaueHUsT M EAUHUIBI (HU3UYECKUX BEIUYMH, HAXOAUTh (OpPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WUECKHe SBICHUS W MPOLECCHI,
UCIIONb3Ysl MpaBuia CIOXKEHUS cUil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, NpaBUIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpPruu, NpH STOM
JlaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alHUCBHIBATh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

CTPOUTH MPOCThIe (PU3MUECKHUE MOJEIU PEATbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA



00BEKTOB, MIPOIIECCOB, SABICHUHN, MPUMEHITh PU3NUECKUE MOJETHU JJIsl OOBSICHEHUS
(pu3HUECKHX MPOLIECCOB U PEIICHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3MYECKUE SABIICHUA, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM 4YHKCJIE TpeOyIolue YHCICHHOTO OLEHUBAaHUS
XapaKTePHbIX 3HaYEHUN (PU3NUYECKUX BEJIUYUH, IPU 3TOM BBIOMpATh aJE€KBATHYIO
(u3MUECKyt0 MOJEIb, BBISBIATH NPUYMHHO-CIIECICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C ONopod Ha U3YYEeHHBbIE CBOMICTBa
dusznueckux sBICHUN, (HU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEINH;

pemiath pacuy€THble 3a1a4ud (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
(¢u3uKu, BHIOUpas aleKBaTHYIO (PU3NYECKYIO MOJEIIb, C UCIOIb30BAaHUEM 3aKOHOB
1 (HopMyI, CBSA3BIBAIOMIMX (PU3UYECKHE BEJIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pElIeHHe 3aJayM, BBISBISATH HEJOCTAIOIIME WM H30BITOUHBIE
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJA pEIIeHHUs 3aJayd, UCIOJIb30BaTh
CIIpaBOYHBIE JAaHHBIC, MTPOBOJUTH MAaTEMAaTUYECKHUE MPEeOOpa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HAauYeHUs (PU3NYECKON BEIUYUHBI U
OTpEENITh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJTYYEHHOW MpH pelIeHUH
3a/1auu;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMpPU  TOMOIIH
¢u3nuecknux METOAOB, M Tpeljaratb OPUEHTHUPOBOYHBIA CMOCOO pelieHus, B
ONMMCAHUM  UCCJIENOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAINOIOKEHHE
(TumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN pe3yibTaT;

IPOBOAMUTH OIBITHI 10 HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKUX
cBOicTB Ten (muddy3us, TEIIOBOE pacliMpeHHe Tra3oB, SBICHHE WHEPIUH,
U3MEHEHHE CKOPOCTH NPU B3aUMOJCHCTBUU TeJ, Mepeaadya JaBICHUS KUIKOCTHIO
U Ta3oM, MPOSIBICHHE ICHCTBUS aTMOC(EPHOro MABJICHHS, ICHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yabpTaTax HaOJIIOEHUH, CaMOCTOSATEIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa obopynoBaHus U (HOPMYIUPOBATH BHIBOIHI,

NPOBOAUTH TIPSIMbIE W KOCBEHHBIE U3MEpeHUs (U3NYECKUX BEITUYUH
(paccTosiHue, IPOMEXYTOK BpEeMEHHU, Macca Tejla, 00bEM Tela, Cuila, TeMrepaTypa,
IUIOTHOCTh JKUJIKOCTH W TBEPAOrO Tella, CUjia TPEHUS CKOJIbKEHHUS, J1aBIICHHE
BO3/lyXa, BBITAJIKUBAIONIAsl CWjia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUJIKOCTh
Ten0, KOAP(QPUUUEHT TMOJEe3HOr0  JIEUCTBUSL  MPOCTBIX  MEXaHU3MOB) C
MCITOJIb30BAaHUEM aHAJIOTOBBIX W MU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METO/a W3MepeHus, (PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOIWUTH 3HAUYCHHE
U3MEPSAEMON BEJTMYUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTATOB CEPUHM U3MEPEHUI U
OLICHMBATh MOTPEIIHOCTh U3MEPEHU;



MPOBOJUTH HECIOXKHBIE AKCIEPUMEHTATbHBIC HCCIEAOBAHUS 3aBUCUMOCTEH
¢u3nYecKnX BEIMYMH (3aBUCUMOCTH MYTH PABHOMEPHO MBIDKYILETOCS Tela OT
BPEMEHHM JBWKCHHUS Tela, CUJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMajlbHOTO
JABJICHUSI, KayecTBa OOpaOOTKM TMOBEPXHOCTEH TEJI UM HE3aBUCUMOCTH CHIIbI
TPEeHUsI OT TUIOIIAAU CONPUKOCHOBEHHS TN, CHJIBI YHPYTOCTH OT YIJIHHECHHS
MPY>KUHBI, BBITAJKUBAIOLUIEH CHJIBI OT O0OBEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Teia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEeJO, YCIOBHH MIaBaHUS Tell, YCIOBUN PaBHOBECHs phlyara
u OJIOKOB): COBMECTHO ¢ yuuTenem (OpMyIHpoBaTh 3aadyy W THUIOTE3Y
MCCIICJIOBAHUS, CAMOCTOSITENIFHO TIJIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOMpaTh HKCIEPUMEHTATBHYIO YCTAaHOBKY C WCIOJIB30BaHUEM HWHCTPYKIINH,
NPEJCTABIIATH MOJYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIWYUH B BUAC TAOJIHIl U
rpadvKoB, OIICHHBATh TMOTPEIIHOCTH, JIeJaTh BBIBOABI 1O pe3ylbTaTam
MCCIICJIOBAHNS;

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

yKa3bIBaTh MPUHIIMIIBI JICHCTBUS PUOOPOB U TEXHHUYCCKUX YCTPOUCTB: BECHI,
TEPMOMETp, JAMHAMOMETpP, COOOIIAMIIHECS COCYIbl, OapoMmeTp, pblyar,
MOJIBMKHBIN ¥ HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IMPOIIECCOB C OMOpPOMl Ha MX OMHCAHUS (B TOM
quclie: MOIIUITHUKY, YCTPOHUCTBO BOAOIPOBO/IA, TUAPABINYECKUN Mpecc, cu(doH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCIOJNb3ys 3HAHUA O
CBOMCTBaX (DU3WUYECKUX SBICHUNH HM HEOOXOAWMble (HU3UYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTHYECKUX IMPOIIECCOB TIPH
pElIeHUH Y4eOHO-TIPAKTUYECKUX 3a/1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPaxX) MPAKTUYECKOTO
MCIIOJIb30BaHUSl (PU3NYECKUX 3HAHHWI B MOBCEIHEBHOW JKU3HU JUIsl oOecreueHus
0e30macHOCTH TIPH OOpaIleHU:d ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 3/J0pOBbs U COOJIOACHHS HOPM 3KOJOTMYECKOIO IOBEJICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISITH OTOOpP MCTOYHUKOB MH(pOpMAUK PU3UIECKOTO COACPKAHUS B
WuTepuere, camMocTosTeNbHO (OPMYNHUPYS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOMINXCS 3HAHUM M TYTEM CpPaBHEHUS Pa3IMYHBIX WCTOYHHKOB BBIACIATH
uHhoOpMaIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJI0CTOBEPHOM;



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

co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HUCTOYHUKOB MH(MOpManuu (HU3UYECKOTO COJIEPKAHUS, B TOM YHCIIEC
MyOJIMYHO JIeNIaTh KPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
HCCIE0BAHUM, TMPHU HATOM TPAaMOTHO HCIOJIb30BaTh H3YYECHHBIN MOHATUHUHBIN
amnmapart Kypca (pU3uKH, COMPOBOKIATh BHICTYIIJICHHE MPE3EHTAIIUCH;

IpPU  BBITIOJTHEHUH YYEOHBIX MPOCKTOB M UCCJIEAOBAaHUN paclpeensiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHUM C MOCTABJICHHBIMU 3aJja4yaMu, CIEIUThH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBAaTHO OIICHWBATh COOCTBEHHBIM BKJaj B
JNESITEIIbHOCTh TPYIIbI, BBICTPAMBATh KOMMYHHMKATMBHOE B3aUMOJECHUCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOIINX.

K koHny oOyueHuss ¢ 8 Knacce mnpeaMeTHbIE PE3yNbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIB30BaTh MOHSATHS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBH)KCHUE
aTOMOB M MOJIEKYJ, arperatHble COCTOSIHHUS BEIIECTBA, KPUCTAUIMYECKHUE WU
amop(HBIE TeJa, HACBHIIEHHBI W HEHACBHIIICHHBIA Map, CHOCOOB H3MEHEHHUS
BHYTPEHHEW DSHEpPruu, OJJIEMEHTAPHBIN JJIEKTPUYECKU 3apsll, MPOBOJHUKH,
NOJYIPOBOAHUKHU, TUAJICKTPUKH, UCTOYHUKHU IMOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TIOJIs, ONTHYECKas CHUCTEMA) W CHUMBOJUYECKUU SI3bIK (PU3UKH TIPH
pElIeHUH YYeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh ABJICHUS (TEIJIOBOE paclIMpeHHE (CxKaTHe), TEIJI0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMayuBaHWE, KANWUISPHBIC SBICHUS,
UCIIapeHHe, KOHJACHCAIUs, IUIaBICHUE, KPHUCTAJUTM3AlUs, KUIIEHUE, CIOCOObI
TeIUIonepeaaun (TErIoNnpPOBOIHOCTh, KOHBEKIIUS, U3ITYYCHHE), TEIUIOBBIE TOTEPH,
ANEKTpU3aluUsl TeJl, B3aUMOJCHUCTBUE 3apsoB, ACHCTBUS JIIEKTPUUYECKOIO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MATHUTOB, AEHCTBUE MAarHUTHOTO TOJISI HA
MIPOBOJHUK C TOKOM) IO OIMCAHUIO MX XapaKTepPHbBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSBICHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B TOM 4nclie (U3UYECKUE SBICHHS B MPHUPOJE:
MMOBEPXHOCTHBIE W KaNWUISIPHBIE SIBIICHUS B NPUPOJE, KPUCTALIBI B MHPHUPOJE,
m3nydyenue CollHIla, 3aMep3aHue BOJIOEMOB, MOpCKUE OpHU3bl, 0Opa30BaHKE POCHI,
TyMaHa, WHES, CHEera, JJICKTPUYECKHE SBJICHUS B aTMocdepe, 3IIEKTPUYECTBO
UBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, APeid MOJIIOCOB, POJIb MArHUTHOTO
noyist JUIg JKW3HU Ha 3emiie, MOJSPHOE CHUSIHUE), MpU STOM TEPEBOAUTH



MPAKTUYECKYI0 3amady B Y4eOHYIO, BBIJCISITh CYIICCTBEHHBIC CBOWCTBA
(npu3Haku) GU3HYECKUX SBICHUIA;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (HU3MYECKHUE SBICHUS, HCIOIB3YS
¢usnueckre BEeTWYMHBI (TeMIepaTtypa, BHYTPEHHsII OSHEPrus, KOJUYECTBO
TEIUIOTHI, paboTa ra3a, yAelbHas TEIUIOEMKOCTh BEIIECTBa, yHEIbHAs TEILIOTa
TUTABJICHMS, YCbHAS TEIUIOTa MapooOpa3oBaHMsI, YACIbHAs TEIUIOTa CTOPAHHSI
TOIUTMBA, KOA((DUIIMEHT MOJIE3HOTO MEeHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQXHOCTh BO3AyXa, OJEKTPUYCCKUM 3apsj, CHJIAa TOKa, DJJICKTPUUICCKOE
HaNpsDKCHHWE, COINPOTHUBIICHHE MpoBoaHKMKA, DJIC B IemM MOCTOSHHOTO TOKa,
AIIEKTPUYECKOE yJIETBLHOE COINPOTHUBIICHWE BEIIECTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKA), MPU OMMCAaHUHU NIPABUIHBHO TPAKTOBATH (PU3HYESCKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHHUS WM CIUHUIBI (DU3UYCCKUX BEIUYHH,
HaXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMHM, CTPOUTH rpadMKi U3yUYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJINYUH;

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3WYECKHE SBJICHHUS W IPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC IOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHEGHHUE TEIUIOBOIO OajaHca, 3aKOH COXPAHCHHUS 3JICKTPUYECKOTO
3apsija, 3akoH KysloHa, MPWHIMI CYNEPHO3UIIMU DJICKTPHUUYSCKUX TOJICH, 3aKOH
Owma st yyacTka nenw, npaBuia Kupxroda, 3axkon OMa 115t OTHOM 1enu, 3aKOH
Jxoynsa-JleHna, 3aKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MaTEMaTHUYECKOE BhIPAKECHHE;

CTPOUTH TMPOCThIE (PU3UYECKUE MOJENU peaTbHBIX OOBEKTOB, MPOILIECCOB U
SABJICHUW, BBIACNIATH IPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMICTBA
00BEKTOB, IIPOIIECCOB, SIBJICHUH, TPUMEHSIThH (PU3NUECKUE MOJEITH ISl OO BSICHEHUS
(H3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHHS, TIPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalluid TPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHKCJIE TPeOyIOlMe YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3NYECKUX BEITUYUH, MIPU ITOM BHIOMpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 MEMOYKY PpAaCCy’KICHUM C OIOPpOM Ha M3YyYEHHBIE CBOWMCTBA
duznueckux sBIEHUN, (GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peniaTh pacu€THble 3ajadyu (C omopoil Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (U3UKH, BEIOMpAs aIeKBAaTHYIO (U3HYECKYIO0 MOJIETh, C
WCITOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3MUECKHE BEITMYUHEI,
3aMMChIBaTh KPAaTKOE YCJIOBHE W Pa3BEPHYTOE pEIICHUE 3aJa4d, BBISBIATH
HEJIOCTAOIINE WM M30BITOYHBIE TAHHBIE, 00OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/layu, WCIOJIb30BaTh CIPaBOYHBIE JaHHBIC, MPUMEHSIThH METOJbl aHAIHM3a
pa3MepHOCTEH, MCIOIB30BaTh rpadUIeCKUe METOABl PEIICHUs 3a7ad, MPOBOIUTH



MaTeMaTHYecKue TMpeoOpa3oBaHMs W PacuéThl, OICHWBATh PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HA4YCHHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3HUecKol BETUINHBI, TOJIYICHHON MTPH PEIICHUH 3a/1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUECKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHUU  WCCIICJOBAHMA  pACloO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJIYICHHBIA PE3YNIbTAT;,

IIPOBOJUTH OIBITHI 10 HAOIOICHUIO (PU3HYCCKUX SBICHUU WU (PU3HUECKHX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMIeparypbl, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHUs) TIPH
U3TYy4eHHH OT I[BETa H3Iydaromieil (MOTJIOMAIONIe) MOBEPXHOCTH, CKOPOCTh
UCIIApPCHHSI BOJBI OT TEMIIEpaTyphl JKUIAKOCTH M IUIOMATU €€ TOBEPXHOCTH,
AIICKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MIOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allds MAarHUTHBIX MTOJICH MTOCTOSSHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHuTa,
CBOWCTBA 3JICKTPOJBUTATENS TIOCTOSTHHOTO TOKa): (OPMYIHUPOBATH MPOBEPSEMOE
Npearnosoxenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITETTLHO COOMpPAaTh yCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHWS,
OIKCHIBATH XOJI OTBITa U (DOPMYITHPOBATH BHIBOIBL;

NPOBOJIUTh TMPSIMbIE M KOCBEHHBIE W3MEpPCHHs (U3NYECKUX BEIUYMH
(TeMriepatypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CHJIa TOKa, HaNpsOKEHUE,
yIenbHasl TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOJHHMKA, paboTa U
MOIITHOCTh DJIGKTPUYIECKOTO TOKA) C HCIIOJH30BAHHEM aHAJOTOBBIX M IH(PPOBBIX
mpuOOpoB, 0OOCHOBBIBATH BHIOOpP METOAa H3MEPEeHHs, (DUKCHPOBATH IMOKA3aHUSI
nprOOPOB, HAXOIUTH 3HAUCHUE MU3MEPSIEMOW BEIIMYMHBI C IMOMOIIBIO YCPETHCHHS
pe3yabTaTOB CEPUH H3MEPEHUH U OIEHUBATH MOTPENTHOCTh U3MEPCHHIA;

MPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIICIOBAaHUS 3aBHCUMOCTEH (DH3MUECKHX
BEIUYMH (3aBUCUMOCTbH JIaBJICHUS BO3JyXa OT €ro oO0bEéMa W HarpeBaHUsA WIIU
OXJIAKICHUS, UCCIICJIOBAaHUE SIBIICHUS TEIJIO0OMEHA TIPHU CMEIIUBAHUH XOJIOTHOU U
ropsideii  BOJABI, 3aBUCUMOCTH COTPOTHBIICHUS TPOBOJHUKA OT €ro JJINHBI,
IUIOMIAZM TIOMIEPEYHOTO CEYCHHWS H  YACIBHOTO COMPOTHBJICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAMPSHKCHUS Ha
MIPOBOJIHUKE, MCCIEIOBAHUE TOCJIEAOBATEIFHOTO W TAapaJlIeIbHOTO COCIMHECHHM
MPOBOJTHUKOB): COBMECTHO C yuuTedeM (GOpMyIHpOBaTh 3agady U THUIIOTE3Y
MCCJICIOBAHMSI, CAMOCTOSITEIPHO TIJIAHUPOBATH KCCIICIOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCIMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJIb30BAHUEM WHCTPYKIIHH,
MPEICTABIATh MOJYyYEHHBIC 3aBUCUMOCTH (DU3NYECKUX BEIMYHUH B BUJEC TAOIUIl U
rpauKoB, OIEHWBATh TOTPEIIHOCTH, JENaTh BBIBOJBI IO pe3yJbTaTaM
WCCJICIOBAHMS,



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

XapaKTEepU30BaTh MPUHIMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLECCOB C OMOPOM Ha HMX OMHUCAHUS (B TOM
qyclie: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUUK DJECKTPUUECKON SHEPrUH, JIEKTPOOCBETUTEIIbHBIC MTPUOOPHI,
HarpeBaTeNibHbIE  3JIEKTPONPUOOpHl  (IpUMEpPBI), MPEAOXPAHUTENIN M HUX
MPUMEHEHUE B OBITYy W TEXHUKE, IPUMEHEHHE TOCTOSHHBIX MAarHUTOB,
ANEKTPOMArHUTOB, 3JEKTPOJBUraTENb MOCTOSIHHOIO TOKA), MUCIOJb3Yysl 3HAHMS O
CBOMCTBaX (pu3UuecKux SBICHUN, HEOOXOoAUMBbIE (PU3UYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHMCTBA U HU3MEpPUTEIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIH TEPMOMETD,
TEPMOC,  TMCHUXPOMETP, THUTPOMETpP, JIBUTAaTellb BHYTPEHHErO0  CrOpaHwus,
AJNIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbl DJJEKTPUUYECKUX  LEemed ¢
MOCJIEIOBATENIbHBIM M TMapajIeIbHBIM  COEIMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHUS DJIEMEHTOB JJIEKTPUUYECKUX IENeH, UCIOIb30BaATh CXEMbI
U CXEMaTUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUU Y4eOHO-TIPaAKTUYECKUX
3azay;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHMM B MOBCEIHEBHOM XKU3HH JJIA OOecredeHus
0e30MacHOCTH TPU OOpallleHUHd ¢ TpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONCHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOATENTHLHO (OPMYIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIINXCS
3HAHWA W CPABHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIICIATH WHGOPMAIIHIO,
KOTOpasi SABJISETCS MPOTUBOPEUYNBON WIH MOXKET OBITH HEJOCTOBEPHOI;

UCIIOJIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TuTepaTypy (pU3MYEcKoro comepkaHUs, CIPABOYHBIE MATEPHAIbl, PECypChl CETH
WuTtepHer, Bmanerp mnpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE IHUCHMEHHBIE W KpPATKUE YCTHBIE COOOUICHUS,
00001mast HOOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO CONICpKaHUs, B
TOM  4YHclie NOyOJUYHO  MPEACTABIATh  PE3YyJbTaThl  NPOECKTHOM  WJHU
UCCIIEI0OBATEIBCKON NI TENBHOCTH, IPU 3TOM I'PAaMOTHO MCIOJIb30BAaTh U3YUEHHBIN
NMOHATUWHBIA ~ anmmapaT  Kypca  (U3UKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAILUEN;



MIPU BBIMOJHEHUU YYEOHBIX MPOEKTOB W UCCIEAOBaHUN (U3UYECKUX MPOIIECCOB
pacrpenensaTh O00s3aHHOCTH B TpyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/JlauaMu, CIEIUThH 3a BBINOJIHEHUWEM IUIaHA JNEUCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIAJA B  JIEATECIIBHOCTh  T'PYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISAS TOTOBHOCTH
paspeiiatb KOH(GIUKTHIL.

K koHny oOyueHuss ¢ 9 Knacce mpeaMeTHblE pe3ynbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHS (CUCTEMa OTCUETA, OTHOCUTEILHOCTh MEXaHMYECKOTO
JIBIKCHMSI, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXaHHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YIbTPa3BYK, OSJEKTPOMATHUTHHIC BOJIHBI, PEHTIEHOBCKOE
U3JIy4eHHUE, MIKaJIa JICKTPOMArHUTHBIX BOJIH, UICTOUHUKHU CBETA, OJU30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPhl UCITYCKAHUS W TOTJIONICHUS, anb(pa-, 0era- U ramMmma-
U3JIYYCHUS, U30TOIbI, sJICpHA M TEPMOSICPHAS DHEPIreTHKA) U CUMBOJIMYECCKUM
SI3bIK (PU3UKYU TIPU PEIICHUN YUeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3nuyaTh  SABJIEHHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
NpSMOJIMHEHHOE JIBIDKCHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JIBI)KCHUE,
CBOOOJHOE TMaJIeHHe TeJ, JBIKEHHUE I10 OKPY>KHOCTH, B3aUMOJICHCTBUE T,
paBHOBECHE MaTepHAIbHOM TOYKHM, PEAKTUBHOE JBW)XEHHE, HEBECOMOCTD,
KosebaTreabHOe  JBIDKEHHE (TapMOHHUYECKHE, 3aTyXalolllue, BbIHYXKIEHHBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE JBIDKEHHE (PacHpoCTpaHEHUE U OTpa)KeHHe
3ByKa, UHTepdepeHIus U audpakius BOIH), TPSIMOJIMHEHHOE pacnpoCcTpaHeHHe,
OTpakKeHHE M TMPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpa)KeHHE CBETA,
pasnokeHue O0eroro cBeTa B CHEKTP U CIOXEHUE CHEKTPaIbHBIX I[BETOB,
€CTECTBEHHAs  PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYAaTOro  CIEKTpa
U3ITy4eHHUs) 1O OMUCAHUIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBICHHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXaroieM Mupe (B TOM uucie (pU3NYEeCKue SIBICHHS B TPHUPOJIEC: NMPHUIUBHI U
OTJIUBBI, ABUXKEHUE TUIaHeT COJHEYHOM CHCTEMBbI, PEAKTUBHOE JBUKEHHE KUBBIX
OpraHW3MOB, BOCIPHUSITUE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TEJI, ONTUYSCKHUE SBJICHUS B IPUPOJIC, OMOIOTHIECKOE
JEHUCTBUE BUANMOTO, yIbTPadUOJIETOBOTO UM PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPaTMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE NPHUPOIAHBIX MHUHEPAJIOB JIEUCTBUE paJUOAKTUBHBIX H3IYYEHUU Ha
OpraHW3M YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/lauy B Y4YEOHYIO,
BBIJICJISTh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUYECKUX SIBJICHU;

OMUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIOIb3YS
du3nyeckue BENUYMHBI (CpeIHSsI W MTHOBEHHAsT CKOpPOCTh Tejla MpH



HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, TMEepeMEIeHUE IMPH PaBHOYCKOPSHHOM
MPSIMOJIMHEWHOM  JIBIDKCHHH,  yIJOoBas  CKOPOCTh,  IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, CHJIa TPEHHS, CUJia YIIPYTOCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajIeHus, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJIbC TEa, UMITYJIbC CHIIBI,
MOMEHT CHJIBbI, MEXaHW4YeCKast paboTa U MOIIHOCTh, TOTCHIIMAIbHASI YHEPTHUS Tea,
MTOTHSITOTO HAJT TOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATON TIPYKUHEI,
KHHETUYECKasl JHEPrus, IOJHAsS MEXaHW4YecKas >SHEprus, Mepuoj ¥ YacToTa
KOJICOaHMM, ITepUOT MaTEMAaTUIECKOTO U TIPYKUHHOTO MAasTHUKOB, JIJTHHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTeib MPEIOMIICHHUS
cpenpl), TIpH ONUCAHWW TPABWIBHO  TPAKTOBaTh  (PU3WYECKHH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEITUYHH,
HaXOAUTh (POPMYIIBI, CBS3BIBAIOIINEC JAaHHYIO (PU3MUYECKYIO BEIUYUHY C JPYTHMHU
BEJITMYMHAMH, CTPOUTH rpadMKH U3yUYEHHBIX 3aBUCUMOCTEH (DPU3HUECKUX BEJINYUH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHCHHS SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHHUS, TIPHHIIMII
CYIIEpPIIO3UIIMA CHJI, TIPUHIIMII OTHOCUTEIbHOCTH ['amunes, 3akoHbl HbroTOHA,
3aKOH COXPaHCHUS HMMITYJIbCa, TEOPEMY O KHHETHYECKOW »Hepruu, 3akoH ['yka,
3aKOH bepHyIIn, 3aKOHBI OTPaKCHHS W TPEIOMIICHUS CBeTa, (OpMyJy TOHKOM
JIMH3BI, TTTAHETAPHYIO MOJISNIb aTOMa, HYKJIOHHYIO MOJIETh aTOMHOT'O sI/Ipa, 3aKOHBI
COXpaHEHUs 3apsIOBOTO W MAaCCOBOTO YHUCEN TPHU SACPHBIX PEAKIUAX, TP ITOM
pa3inuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €70 MaTEMaTHIEeCKOE BBIPAKCHHUE;

CTpOHTH (PU3MYECKHE MOJEIHU peajbHBIX OOBEKTOB, MPOIECCOB W SBICHUH,
BBIJICSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTENICHHBIE CBOHCTBAa OOBEKTOB,
IPOIIECCOB, SBICHUH, TPUMEHATh (QHU3UYecKre Mojenu s OOBSICHEHUS
(H3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHE SBICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHTyalliii TPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, H peniarh
KaueCTBEHHbIC 3a7a4d, B TOM 4YHCIE TPEOYIOINUe YHCICHHOTO OIICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3NYECKUX BEITUYUH, MIPU ITOM BHIOMpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYIO ITIEMOYKY PACCYXACHHM W3 2—3 IIaroB C OMOpON HAa HW3Yy4YCHHBIC
CBOMCTBA (PU3MYECKUX SBICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO periaTh pacuéTHBIC 3a7a4ll M0 M3ydaeMbIM TeMaM Kypca (U3HKH,
BEIOWpas aJeKBaTHYI (HU3UYECKYI0 MOJElb, C HCIOJb30BAHHEM 3aKOHOB W
dbopMy, cBSI3bIBAOMNX (U3UYECKUE BETUUMHBI, 3aITUCHIBATh KPATKOE YCIOBHE H
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBISBISATH HEIOCTAIONINE WU W30BITOYHBIE
JaHHBIe, OOOCHOBBIBATH BBIOOP METOMA PEIICHHUS 3aJa4d, WCIOJIb30BaTh
CIIpaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIHM3a PAa3MEPHOCTEH, MCIIOIb30BaATh
rpadgudecke  METOABl  pemieHus  3ajad, MPOBOJAUTH  MaTEMaTHYCCKUE



mpeoOpa3oBaHus U PACUETHI, OIEHUBATh PEATUCTHYHOCTh TOJYICHHOTO 3HAUYCHHUS
¢u3nuecKkol BETUYMHBI W ONPEACNITh Pa3MEPHOCTh (U3UYECCKOW BEIUYUHBI,
MOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKHX METOAOB, M TpenjaraTb OPUEHTUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMMCAHWHM  WCCJICMIOBAaHUS  PACIO3HABaTh  TPOBEPSAEMOE  IMPEATOIOKCHHE
(rumoTe3y), OICHHWBATh MPABUIBLHOCTH IMOPSJKA IPOBEACHHS HCCICAOBAHMS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

IIPOBOJUTH OIBITHI 110 HAOIOICHUIO (PU3MYCCKUX SBICHUH WM (DU3UICCKUX
CBOMCTB Tei (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAaHCHUS DHEPIHH,
3aKOHA COXPAaHCHHS HWMITYJIbCA, JICWCTBHE 3aKOHAa BepHY/UIM W BO3HUKHOBCHHE
NOBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MPYKHUHHOTO
MasTHAUKa OT MacChl Tpy3a W KECTKOCTH TPYXKUHBI W HE3aBHUCHUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJICOAaHMA, TPAMOJMHEHHOE pPaclpOCTPaHCHHE CBETa,
pa3ioKeHHue OCJIOro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300PaKCHHS B IJIOCKOM
3epKaJic ¥ CBOMCTB M300paXKeHUs MpeaMeTa B COOMpAroIel JIMH3E, HAOII0ACHHUC
CIUTONTHBIX M JIMHEHYATBIX CIIEKTPOB W3JIyYCHHs): (HOPMYIUPOBATh MPOBEPIEMOEC
npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITEJILHO COOMpATh YCTAHOBKY M3 M30BITOUHOTO Habopa o0OpymoBaHWS,
OIMCHIBATDH XOJI OMBITA U (HOPMYITUPOBATH BHIBO/IBI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYCHUE U3MEPSIeMOM BEIMYMHBI M OMNpEAeNsisi IMOrPEUIHOCTb
pE3yNIbTATOB MPAMBIX H3MEPEHUN, OOOCHOBBIBATH BHIOOp CIOcOo0a HM3MEPEHUs
(M3MepUTENBHOTO PUOOpa);

IPOBOAUTH KOCBEHHBIC M3MEPEHUsT (GU3NMUECKUX BEIUUUH (CPEIHSA CKOPOCTh
U YCKOpEHHE TeNla MPU PABHOYCKOPEHHOM JBUWIKEHUH, YCKOPEHHE CBOOOJHOIO
najgeHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT  TPEeHHUS  CKOJIBKCHHS,
MexXaHW4yeckas pabora W MOIIHOCTh, YacToTa W Tepuoj  KoyieOaHuit
MaTeMaTUYeCcKOTO0 W  TIPYKXUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparomeii JUH3BI W €€ ONTHYeCKas CHila, paJAuoOaKTHBHBIA (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/Ia HW3MEpPEHHUs, IUIAHUPOBATh WM3MEPEHHsS, CaMOCTOSITEIbHO COOUpPATH
DKCIIEPUMEHTATBHYI0 ~ YCTaHOBKY,  BBIYHCIATH  3HAYCHWE  BEIWYUHBI |
aHAM3UPOBATH TOTYYEHHBIE PE3YNbTATHI, OLICHWBASI MOTPEUTHOCTH PE3YIHTATOB
KOCBEHHBIX U3MEPECHNUN;

IPOBOAUTH IKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BENWYHH (3aBHCHUMOCTHh MyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYJIBHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHUS CKOJBKECHHS OT CHIIBI
HOPMAJILHOTO JIaBJICHHS, MEpUOaa KOJeOaHWN MaTeMaTHYECKOTO MAasTHUKA OT



JUIMHBI HUTH, OINpENENICHUEe YCKOPEHHsS CBOOOJHOTO TaJeHHUs, HCCIeI0BaHUE
W3MEHEHHUsI BEJIMYMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTH yria
OTpa)XEHMsI CBETa OT Yyria MajJeHs, Yrja MPEeJIOMIICHHS OT yria MnaJcHus
CBETOBOI'O Jy4ya, WCCICIOBAHUE TPEKOB: H3MEPEHUE DHEPTrUU YACTHUIIBI TI0
TOpMO3HOMY IyTH (TI0 oTorpadusam)): COBMECTHO € yuuTesneM (popMynupoBaTh
3a/1a4y W TUIIOTE3Y MCCIEIOBAaHUSI, CAMOCTOSTEILHO TJIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEILHO COOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, MPEICTaBIATh
MOJTyYEHHbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUIl U TpadUKOB,
OIICHUBATh MOTPEITHOCTH, JICJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

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

XapaKTEePU30BaTh MPUHIIMIBI TCUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX MPOIIECCOB C OMOPON Ha WX OnucaHus (B TOM
YUCJe: CHUAOMETpP, JTAaTYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPCHHMS, paKeTa,
9XOJIOT, OYKH, MEPHUCKON, (QoToamnmapar, MHUKPOCKON, TEJIECKOI, ONTHYECKUE
CBETOBO/IbI, CIEKTPOCKOII, TO3UMETpP, kaMepa BuiibcoHa), MCTMONB3ys 3HAHUS O
cBOMCTBaX (M3UYECKUX SIBICHUU M HEOOXOIUMbIC (U3UUECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHMUYECKUX
YCTPOMCTB, HM3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTHYECKUX TMPOIECCOB IMPHU
pelIeHUH y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TOCTPOCHUS
M300paKeHUH B IJIOCKOM 3€pKajie U cCOOMparomieil JInH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHMM B MOBCEIHEBHOM XU3HH I OOecredeHus
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECCKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATETHHO (HOPMYITUPYS MOWCKOBBIM 3aMpOC, HAXOIUTh MYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOTYYECHHOW HH(POPMAIMK HA OCHOBE HMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TUTEpaTypy (PU3NYECKOTO Comep aHUs, CIPABOYHBIE MaTE€pPHANbI, PECYPChl CETU
WNutepHer, BiaaeTh NpuUEMAMU KOHCHEKTHPOBAHUS TEKCTa, MNPeoOpa30BaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIC MHCHBMEHHbIE M YCTHBIE COOOIIECHHUS HA OCHOBE
nHMOpPMAITNN U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, MyOIMIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKON NS TEILHOCTH MIPU
3TOM TPaMOTHO MCIIOJb30BaTh M3YYCHHBINM MOHSITUWHBIA AaIllapar M3y4aemMoro



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



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznea 1.

®Du3uka U eé poJib B IO3HAHUM OKPY/KAKOLIEro MUpPa

11

®du3rKa — Hayka O MPUPOJIe

bubmmoreka [{OK
https.//mMonypoku.pd/
PO https://resh.edu.ru/
[HOP Axnacc
https://www.yaklass.ru/

1.2

duznyeckre BEITMINHEI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
00pa3oBaTeIbHBIN

pecypc Axnacc
https://www.yaklass.ru/

1.3

ECTCCTBGHHO'HaquLIﬁ MCTO/ TO3HAHUA

bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/

[Mudpooii
00pa3oBaTeNbHBIN



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazneny

8

Pa3nes 2. IlepBoHauyasnbHble CBeleHHS 0 CTPOCHMH BellecTBa

2.1

Crtpoenue BemecTa

bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

2.2

JIBrykeHre u B3aMMOACHCTBUE YaCTHUII
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

2.3

Al"pel"aTHLIe COCTOAHHA BCIICCTBA

bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/

[Mudpooii
00pa3oBaTeNbHBIN



https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazneny

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJ

3.1

Mexannueckoe IBMKEHUE

10

bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

3.2

I/IHepHI/Iﬂ, Mmacca, IIJIOTHOCThb

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

3.3

Cuna. Buner cun

15

bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/

[Mudpooii
00pa3oBaTeNbHBIN



https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazneny

34

Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB

4.1

Jasnenue. [lepenaya naBieHuss TBEPABIMU
TCIaMU, )XUJAKOCTAMHU U Ira3aMu

bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

4.2

,Z[aBJ'IeHI/Ie KNJIKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

4.3

AtMmocdepHoe aBieHue

bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/

[Mudpooii
00pa3oBaTeNbHBIN



https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

pecypc Axnacc
https://www.yaklass.ru/

4.4

JlelicTBUE )KUJIKOCTH M Ta3a Ha
IIOrPYKEHHOE B HUX TEJIO

12

bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJNIEKTPOHHAS IIKOJIA
https://resh.edu.ru/

[Hudposoit
00pazoBaTeNbHBIN

pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazneny

28

Pa3nen 5. PaGora u MomHoCTh. DHeprus

5.1

PaboTta 1 MOIIIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas
AJIIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

5.2

HpOCTLIe MCXaHU3MBbI

bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/

[Mudpooii
00pa3oBaTeNbHBIN



https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

pecypc Axnacc
https://www.yaklass.ru/

5.3 MexaHuuecKasi SHEPTHUs

bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJNIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[Mudposoii
00pazoBaTeNbHBIN
pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazneny

19

Pa3nen 6. IloBTopuTe/ibHO-0000 a0 MOYJIb

6.1 [ToBTOpHUTEINBHO-0000IIAOIITNI MOTYITb

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
00pa3oBaTeIbHBIN

pecypc Axnacc
https://www.yaklass.ru/

Hroro o pasaciy

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

23



https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/

8 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3gen 1. TemioBblie ABJIeHUA

11

CtpoeHue u CBOMCTBA BEIIECTBA

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS TIIKOJIA
https://resh.edu.ru/
[udposoit
00pazoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

1.2

TenoBkIie IIPpOLECChI

33

6.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pazoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

Hroro no pasaeny

39

Pa3pes 2. DuiekTpryeckne ¥ MATHUTHBIC SIBJICHHSA

2.1

QHCKTpI/I‘{eCKI/Ie 3apsAadbl. 3apH)KCHHBIe TCJ1a
U UX B3aUMOJCUCTBUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Poccuiickas
AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[udposoii
00pa3zoBaTebHBIN
pecypc Axnacc
https://www.yaklass.ru/

2.2

[ToCcTOSTHHBIN 3EKTPUYECKUNA TOK

31

10

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/
[udposoit
00pazoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

2.3

MarHuTHBIC SBIICHUS

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pazoBaTeIIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

2.4

QHGKTpOMaFHI/ITHaSI HHIAYKOHA

bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas
AJNIEKTPOHHAS IIKOJIA
https://resh.edu.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

[udposoii
00pa3oBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

Wroro mo pazueny 58

Pa3nea 3. IloBropuTte/ibHO-0000 a0 1M MOYJIb
bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce
Poccuiickas
AIIEKTPOHHASI IITKOJIA

3.1 [ToBTOpUTENBHO-00001IAIOIINN MOTYITB 5) https://resh.edu.ru/

[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

Hroro mo pazgeny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5



https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/

9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznea 1.

Mexannueckue siBJeHUA

11

MexaHudeckoe JABHKXCHUEC 1 CII0COOBI €ro
OITMCaHUuA

30

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS TIIKOJIA
https://resh.edu.ru/
[udposoit
00pazoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

1.2

BsauMmopeiictBue Ten

18

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pazoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

1.3

3aKOHBI COXpaHCHUA

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas
AJNIEKTPOHHAS IIKOJIA
https://resh.edu.ru/



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

[udposoii
00pa3oBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazneny

63

Pazgen 2. Mexanundeckune K0J1e0AHUA M BOJTHbBI

2.1 Mexannueckue KoJieOauus

3.5

bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

2.2 MexaHu4ecKue BOJTHBI. 3BYK

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pazoBaTeIbHBIN
pecypc Sxnacc
https://www.yaklass.ru/

Hroro no pazaeny

18

Pasznen 3. BHeKTPOMaFHHTHOC moJI¢ M 3JICKTPOMArHUTHbBIC BOJIHBI

31 QHGKTpOMaFHI/ITHOC oJIC U

QJICKTPOMAIrHUTHBIC BOJIHBI

6

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce



https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Poccuiickas
AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[udposoii
00pa3zoBaTebHBIN
pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazneny

Pa3gen 4. CBeToBbIe SIBJCHUA

4.1

3aKOHBI PaCIPOCTPAHCHHUS CBETA

bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS TIIKOJIA
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

4.2

JIMH3BI U ONITUYECKUE TIPUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pazoBaTeIIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

4.3

Paznoxxenune Oemoro cBeTa B CIICKTP

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Poccuiickas
AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[udposoii
00pa3zoBaTebHBIN
pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazneny

16

Paznena 5. KBantoBble iBJIeHUSA

5.1

I/ICHYCKaHI/Ie " IOTJIOCHUE CBETAa aTOMOM

bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS TIIKOJIA
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

5.2

CTpOCHI/Ie ATOMHOTI'O sAapa

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pazoBaTeIIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

5.3

ﬂ,ﬂepHLIe pCakuuun

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Poccuiickas
AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[Mu¢posoit
00pa3zoBaTebHBIN
pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazneny

16

Pa3nea 6. IloBropuTe/ibHO-0000 a0 1M MOYJIb

6.1

MexaHuueckue siBIeHHsI (TOBTOPUTEIHLHO-
00001IarOIIII MOTYJIb)

bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS TIIKOJIA
https://resh.edu.ru/
[udposoit
00pa3zoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

6.2

TerutoBbie siBiIeHUs (TIOBTOPUTEIBHO-
00001aI0INiT MOTYIIb)

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pazoBaTeIIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

6.3

DNEeKTPOMAarHUTHEIE SIBJICHUS
(moBTOPHUTETHHO-0000IIAOIITUI MOTYIb )

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Poccuiickas
AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
[udposoii
00pa3zoBaTebHBIN
pecypc Axnacc
https://www.yaklass.ru/

6.4

CaetoBblI€ siBiIeHUS (IOBTOPUTEIHHO-
00001IaroIIMi MOTYJIb)

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/
[udposoit
00pazoBaTeIbHBIN
pecypc Axnacc
https://www.yaklass.ru/

6.5

[ToBTOpHUTEIIBHO-0000IIAOIITNI MOTYIIb

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pazoBaTeIIbHBIN

pecypc Axnacc
https://www.yaklass.ru/

Hroro no pazaeny

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

26.5



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/

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

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

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

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

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

1.3

pacrmo3HaBaTh  MpPOSIBIIEHWE  M3YyYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpYKaIOIlleM MHUpE, B TOM 4YHciie (U3NYECKUE SIBICHUS B NMPHUPOJE, MPH
9TOM TEpEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CYyULIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUECKUX SBIICHUI

1.4

OTIMCBHIBATh M3YYCHHBIC CBOWCTBA TN W (PU3WUYECKUE SIBJICHHS, MCTIOIB3YS
¢u3znueckue  BENMYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3nuecKuit CMBICT UCIONb3YyEMbIX BEIMUMH, UX 0003HAYEHUS] U €AUHUILIBI
(¢bu3nuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOIIME JTAHHYIO
(¢bu3nyuecKyl0 BEIWYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaQuKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH

1.5

XapaKTepUu3oBaThb CBOMCTBaA TECII, (bHSH‘ICCKI/Ie ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA HU3Y4YCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHAa M 3aliMChbIBaTh €ro MaTCMaTn4€CKOEC BBIPAXKCHUEC

1.6

00BACHATH (PU3HUECKUE SBIICHUS, IPOLECCHl U CBOMCTBA TeJl, B TOM UHUCIE U
B KOHTEKCTE CUTYallMi MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BHISBISATh
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 TOrn4ecKux
nraroB ¢ omopoi Ha 1 — 2 W3y4eHHBIX CBOICTBAa (PM3MYECKUX SBIICHUH,
(bu3MYeCKUX 3aKOHA U 3aKOHOMEPHOCTHU

1.7

pemate pacu€THple 3aadd B 1 — 2 1EHCTBHA, HCIOJB3YS 3aKOHBI U
(dopMynbl, CBs3bIBalOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
YCIOBHS 3aJ[audl 3allMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3MUYECKHE
BEIMYMHBI B (OPMYNIBI M TPOBOAUTH PAcU&Thl, HAXOIUTh CIIPABOYHBIC
JlaHHble, HEOOXOAUMBIE Ul PELICHMs 3a/ay, OLIEHUBATh PEAMCTHYHOCTh
HOJy4eHHOU (pr3nUecKOl BEINYMHBI

1.8

pacrio3HaBaTh IpOOJEMBbI, KOTOpblE MOXHO pELIMTh MpPU HOMOIIU
(U3NYECKUX METO/I0B, B ONMUCAHUU UCCIIEIOBAHMS BBIIENATH MIPOBEPSIEMOE
MpEarnookeHue (TUIoTe3y), pa3iniyaTh U HHTEPIPETUPOBATH MOJTyISHHBIH
pe3yabTaT, HaXOAWTh OMIMOKM B XOJE OIBITA, JEIaTh BBIBOJBI IO €ro




pe3yiapTaTam

1.9

MPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UUECKUX SABICHUHA WIN (PU3NIECKUX
CBOMCTB Ten: (hOpMYyIHPOBATh MPOBEPSEMBIC IPEANOI0KEHUS, COOHPAThH
YCTAaHOBKY M3 MpPEUIOKEHHOTO 000pYyJOBaHUs, 3alHMCHIBATh XOJ OMBITA U
(hopMyIMpOBaTh BHIBOIBI

1.10

BBITIOJIHATh TPSMBIE H3MEPEHUS C UCIOJIB30BAaHWEM AaHAJOTOBBIX U
UQPPOBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHUSA MPHOOPOB € Y4ETOM
3aJJaHHOU a0COJIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

IPOBOJUTH MCCIECIOBAHUE 3aBHCUMOCTH OJHON (PU3MYECKOW BEITHMYMHBI OT
APYrOM € UCIIOJIB30BAaHMEM NPSIMBIX HM3MEPEHUH, Yy4acTBOBaTh B
IUIAaHUPOBAaHUM  y4eOHOro  HCCIEeAOBaHUsA, coOupaTb yYCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs, Clelysd MpeaIoKeHHOMY IUlaHy, (UKCHpPOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEIWYMH B BHJE
MPEIIOKEHHBIX Ta0nul U TpaduKoOB, AeNaTh BBIBOJBI [0 pe3yiabTaTam
HCCIIEI0OBAaHUS

1.12

MPOBOJUTh KOCBEHHBIE M3MEpeHMs] (U3MYECKUX BEJIMYUH, CJeays
MPEII0OKEHHOW WHCTPYKIMU: TpU BBINOJHEHUM HW3MEpEeHU cobupaTh
JKCIIEPUMEHTAJIBHYI0O YCTAHOBKY UM  BBIYMCIATH 3HAYEHHE HMCKOMOM
BEJINYMHBI

1.13

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

1.14

yKa3blBaTh MPUHLHUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB,
XapaKTepu30BaTh MNPUHLMUIBI  JIEHCTBUS  U3YYEHHBIX OpuOOpPOB U
TEXHUYECKUX YCTPONCTB C MOMOILIBIO UX ONUCAHUS, UCMOJIb3ys 3HAHUS O
CBOMCTBaxX (hM3MUECKUX SBJICHUM U HEOOXOIMMble (hU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  NPUMEPHl  (HAXoAuTh  HWHpOpMAIMIO O  MpHUMEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (DU3NYECKUX 3HAHUH B TOBCEIHEBHOM
KU3HU 11 oOecrieueHrss 0€30MacHOCTH MU OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHUS 370POBbs M COOJIIOJICHHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIICH Cpeie

1.16

OCYLIECTBIIATH OTOOpP MCTOYHUKOB HMH(popmamuu B cetu VHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOIIUXCSA
3HAHMM W INyTEM CPaBHEHMsI Pa3jIMYHBIX HCTOYHMKOB  BBIICIATH
UHPOpMALIMIO, KOTOpas SBJSIETCS HPOTHMBOPEUMBONMMIN MOXET OBITh
HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3aJlaHUil Hay4YHONOMYJISAPHYIO
JAUTEPATYpy (PU3NYECKOTO COJIEpKaHUs, CIIPABOYHBIE MaTE€pPHaJIbl, PECYpPCHI
cetu MHTepHer, Binaaerb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIMH U3 OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

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




qrcie MyOoJudHO AeaTh KPaTKUE COOOUICHHUS O Pe3yNIbTaTax MPOEKTOB MITH
y4eOHBIX MCCIEOBAHUN, MPHU ATOM T'PAMOTHO HCIIOJIb30BaTh W3YYEHHBIN
MOHATUHHBINA ammapaT Kypca (PU3HKH, CONPOBOXKAATH BBICTYIUICHHE
Mpe3eHTaluen

1.19

IpU BBIIIOJHEHUH Y4E€OHBIX IPOEKTOB M MCCIEIOBAHUN PpaCIpeNeisTh
0053aHHOCTUM B TpYyNIE€ B COOTBETCTBUM C IIOCTAaBIEHHBIMU 3aJayaMu,
CIEINTHh 32 BBIIOJHEHHEM IUIAHA JCUCTBUM, aJCKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ B  JIEATEJIBHOCTb  IpPYINIbl,  BBICTPauBaTh
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBAsE MHEHUE OKPYKAOIIUX

8 KUIIACC

Kox
NpoBePsieMoOro
pe3yJabTara

1.1

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCITIOJIB30BaTh NOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE

1.3

pacrio3HaBaTh  MNPOSIBJICHUE  HM3YyYCHHBIX  (U3UYECKUX  SIBICHUH B
OKpYKalollleM MHUpe, B TOM 4uclie (U3NYECKUE SIBIICHUS B MPHPOJIE, MPH
9TOM TEPEBOJUTH TPAKTHYECKYIO 3a/Jady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

1.4

OTHCHIBATh M3yYEHHbIE CBOMCTBA TeNl M (PU3WYECKHUE SBIICHUS, MCIOJIb3YS
¢u3nueckue  BENMYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(u3MUecKuil CMBICT HCMOJIb3yEMbIX BEJIUYUH, O0O3HAUECHUS M E€AUHULIBI
(Gbu3MuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBSA3BIBAIOLINE JTAHHYIO
(Gu3MuecKyr0 BEIWYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETHUNH

1.5

XapaKTCPHU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA MW IIPOLECCCHI,
HCIIOJIb3YsL HU3YUCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbIBAThb €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBACHATH (bHSPI‘-ICCKI/IC npouecCol U CBOIMCTBa TCJI, B TOM 4YHUCIC U B
KOHTCKCTC chyauHﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa: BBIABJIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH 00BsicHeHHE U3 1 — 2 JIOrHYeCKHuX
maros € IMOMOIIIBIO 1 -2 N3YYCHHBIX CBOMCTBa (I)I/I3I/I‘-ICCKI/IX HBJIeHI/IP’I,
(I)I/ISI/ILICCKI/IX 3aKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

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




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

1.8

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

1.9

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

1.10

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

1.11

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

1.12

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

1.13

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

1.14

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

1.15

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

1.16

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

1.17

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

1.18

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




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

1.19

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

1.20

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

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pasiinyaTth SABJIICHHA II0 OIIMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYIOIHUX JAHHOEC (bHSH‘lCCKOC SIBJICHUC

1.3

pacmo3HaBaTh  MPOSIBIIEHWE M3YYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY)KaIOIlleM MHUpE, B TOM 4Hciie (U3NYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM TEPEeBOAMTh MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUECKUX SBICHUI

1.4

OIHCBIBATHL U3YUYCHHBIC CBOMCTBa Tel U (1)H3I/I‘16CKI/IG SABJICHUS, UCIIOJIb3Ys
(1)I/ISI/I‘IGCKI/I6 BCIINMYHUHEI, IIpu OIMHuCaHun IIpaBUJIbHO TpaKTOBATb
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIMYUH, 0003HaYeHUsT U CAMHHNIBI
(I)I/ISI/I‘IGCKI/IX BCINYMH, HaAXOJIUTb (1)OpMy'J'IBI, CBA3BIBAIOIUC TAHHYRO
(1)I/ISI/I‘IGCKYIO BCJIMYMHY C JApPpYruMHu BCJIIMYMHAMH, CTPOUTH Fpa(bI/IKI/I
N3YUYCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCIIMYHH

1.5

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

1.6

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




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

1.7

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

1.8

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

1.9

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

1.10

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

1.11

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

1.12

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

1.13

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

1.14

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

1.15

XapaKTCpU30BaThb IMPUHIUIIBL JEeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha HUX OIHMCAaHUs, UCIIOJIb3YS 3HAHUSA O
CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HCO6XOI[I/IMBIG (1)I/I3I/ILICCKI/IC
3aKOHOMCPHOCTH




1.16

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

1.17

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

1.18

OCYILECTBIATh TOUCK HH(pOpMaUUU (U3NYECKOTO COACPKAHHUS B CETH
WNuTepuer, camocTosiTenbHO (GOPMYIUpPYs MOUCKOBBIM 3arpoc, HaXOAWUTh
IyTU ONpENeNeHNs JI0CTOBEPHOCTH MOJYy4EeHHOW HMH(OpMalMKU Ha OCHOBE
MMEIOIINXCS 3HAHUW U JOTIOJIHUTEIBHBIX HICTOYHUKOB

1.19

WCIOJIb30BaTh MPU BBINOJHEHWH Y4EOHBIX 3a/laHUi HAy4YHO-TIOMYJISIPHYIO
aUTEepaTypy (PU3UIECKOro CcoAep KaHHsl, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeobpazoBaHus HHOOPMAITH U3 OJHONW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

cO31aBaThb cOOCTBEHHBIE IMHMCHLMEHHBIE U YCTHEBIC COO6I].[GHI/I5[ Ha OCHOBC
nHpopMalluid M3 HECKOJbKHX HCTOYHUKOB (U3NYECKOTO COJIEp’KaHus,
MyOJIMYHO MPEACTABIATh PE3yNbTaThl MPOEKTHON WM HCCIIeI0BATENbCKON
JIEATEIIbHOCTH, MIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYECHHBIN MOHSITHITHBII
anmapar Hu3y4yaemoro pasiena (QHU3MKU U CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIHEH C YIETOM 0COOCHHOCTEH ayIMTOPHUH CBEPCTHUKOB

1.21

IpU  BBIMOJIHEHUH YUYEOHBIX TPOEKTOB U UCCIEAOBaHMM (PU3NUECKHUX
IPOLIECCOB paclpedensiTh OO0S3aHHOCTH B TpYIIe B COOTBETCTBUM C
MOCTABJICHHBIMU 3aJ]auaMU, CJIEIUTHh 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBaThb COOCTBEHHBIM BKJIaJ B
NeSITeNIbHOCTh T'PYIIbI, BhICTpaBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,
IPOSBIISS TOTOBHOCTh pa3peniaTb KOHPIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon
pa3aesia  3j1eMeHTa

®U3UKA U EE POJIb B IO3HAHNH OKPYXXAIOIIETO MUPA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

®usnka — Hayka o npupone. SBienus npupoasl. Ousnyeckue
1.1 SIBIICHUS: MEXaHHYeCKHe, TEIIOBBIE, AIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE

O®uznyeckue BeMMUUHBL M3MepeHue QU3NYECKHX BEIUYMH.
1.2 dusnueckue prOOpPHI. [TorpemnuocTs U3MEPEHUM.
MexnyHapoaHas cucTeMa eIMHUIL

EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJIIoIcHHE,
1 13 MOCTAHOBKA HAYYHOTO BOIPOCA, BBIJBUKEHHUE THUIOTE3,
' AKCIIEPUMEHT o MPOBEPKE THIIOTE3, o0BsACHEHNE

HAOJIFOIAEMOTO SABJIEHUS

1.4 Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIEJIeH

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

1.5

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMblI U MOJICKYJbI, UX pPa3sMEpPEI.

2.1 OnBITHI, TOKA3bIBAIOIIUE TUCKPETHOE CTPOCHHE BEIECTBA

99 JIBmkeHue vactull BemiectBa. CBs3b CKOPOCTH JIBUKCHHS
' 4acTull ¢ Temreparypoii. bpoyHoBckoe nemwxkenue, nuddysus

53 B3aumoielicTBHE YacTHIl BEIIECTBA: IPUTSDKCHUE U
' OTTaJIKUBAHUE

2 ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta3o0B,

94 KUAKOCTeW M TBEPABIX (KPHUCTAUIMYECKUX) Ted. B3auMocBs3b

' MEX/1y CBOMCTBaMHM BEI[ECTB B Pa3HBIX arperaTHbIX COCTOSHUSX
U UX aTOMHO-MOJIEKYISPHBIM CTPOEHUEM
2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUM BO/IBI
[IpakTdeckue pabOTHI:
2.6 Onenka jauaMeTrpa aTroMa  METOJIOM  psaoB  (c

UCT0JIb30BaHueM (oTorpaduii).




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

JABVOKEHUE U

B3AVIMOJIEMCTBUE TEJI

3.1

Mexanndeckoe IBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE
JBWKECHUE

3.2

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

3.3

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

3.4

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

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOJICUCTBUS Tel

3.6

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

3.7

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

3.8

Cuna tpenus. TpeHHe CKONbXEHUSI U TpeHUe Mokos. Tpenue B
IPUPOJIE U TEXHUKE

3.9

CroxxeHue Cujl, HampaBJICHHBIX IO OJHOW MPSIMOIl.
PaBHOelicTBYIOIIIAS CHIT

3.10

[IpakTrueckue paboOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHHS (LIapuka B
KUAKOCTH, MOJIENIN DJIEKTPUUECKOr0 aBTOMOOUIIS U TakK Jajee).
Omnpenenenue cpeaHel CKOPOCTH CKOJNBXKEHUs Opycka WU
HIapuka Mo HaKJIOHHOW muiockoctu. OmpezneneHue MIOTHOCTU
TBEpAOro Tena. OIMBITHL, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
pacTspkeHus (IedopMaliun) NPy>KUHBI OT MPHJIOKEHHON CHIIBI.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TpPEHUs
CKOJIbKEHHSI OT Beca Tela M XapakTepa COMPHUKACAIOIIUXCS
MOBEPXHOCTEH

3.11

dusnueckue SBICHUS B npyupoac: IMIIPHUMCPbBI ABHKCHUA C
pa3siIMdHbIMU CKOPOCTAMHU B JKUBOM M HEXHUBOH IIpupoac,
JIECTBUE CHIIBI TPCHUSA B IPUPOJAC U TEXHUKC

3.12

Texaudeckue YCTpOﬁCTBal AAHAMOMCETP, TOAIITUITHUKH

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpmoro Tena. CrnocoObl  yMEHBIIEHUS U
YBEIMYEHUS J1aBICHUS

4.2

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




4.3

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

4.4

3aBUCUMOCTD JABJICHUA JKUJIKOCTH oT TTyOUHBI.
luppocratuyeckuii  mapagokc. CooOmaronmecss COCY/IbI.
I'mapaBnuyeckre MeXaHU3MBI

4.5

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

4.6

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

4.7

JlelicTBHME KHMIKOCTM W Ta3a Ha MOTPYKEHHOE B HUX TEJO.
BrrTankusaromias (apxuMenoBa) cuia. 3aKoH Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tejla B BoJe OT 00BéMa
MOTPYKEHHOM B JKUIKOCTh dacTu Tena. OmnpejeneHue
BBITAJIKUBAIOIIEH CHUJIbI, IEUCTBYIONIEH HA TEJIO0, MOTPYKEHHOE
B JKUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BHITAIKHUBAIOIIEH CHJIBI,
JNEUCTBYIONIEH Ha TEJO B JKUAKOCTH, OT Macchl Teya. ONbITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAIKMBAIOWIECH  CHUIIBI,
JIEHCTBYIONIEH Ha TEJIO B KUIKOCTH, OT 00BhEMA MOTPYKEHHON B
JKHUJIKOCTh YacTH Tella HW OT IUIOTHOCTH  SKHJKOCTH.
KoncTpynpoBanue apeomerpa Wil KOHCTPYUPOBAHHUE JIOAKU U
OIpENICIICHUE €€ TPY30T0IbEMHOCTH

4.10

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

411

Texuuueckue yCTpoiicTBa: cooO1arouecs COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUN MPECC, MAHOMETD,
OGapoMmeTp, BBICOTOMED, MOPIITHEBOM HACOC, aPEOMETP

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora

5.2 MexaHnyeckasi MOIIIHOCTb

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

' [IpaBuio paBHOBecHs pbIyara

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

5.5 nericTBus MexaHu3MmoB. IIpocTeie MexaHU3MBI B OBITY H
TEXHHUKE

5.6 [ToTeHnmanpHast JHEPTUU TN, TIOIHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus




58 [lonnass MexaHuyeckass »dHeprus. 3aKOH M3MEHEHHS U
' COXpaHEHUsI MEXaHWYECKON IHEPTUn
[IpakTuyeckue pabOTHI:
Omnpenenenre pabOTHl CHUIIBI TPEHUS MPU PABHOMEPHOM
59 IBIDKEHMM  Tejla 10  TOPU3OHTAIBHOM  TOBEPXHOCTH.
' HccnenoBanue ycnoBuil paBHoBecusi peruara. M3amepenue KII]
HAaKJIOHHOM  IIOCKOCTH. M3ydeHue 3akoHa  COXpaHEHMs
MEXaHUYECKOM SHEPruun
5.10 ®u3n4ecKue ABICHUS B IPUPOJIE: PbIYArd B TEJIEC YEJIOBEKA
Texnuueckue YCTpOMCTBA: pplyar, O IBMKHBIN 3
5.11 HETMOJBUKHBIM  OJIOKM, HAKJIOHHAS IIJIOCKOCTh, IPOCTHIC
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasgena  3JieMeHTa
TEITJIOBBIE SABJIEHUA
OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKON TEopHUH
6.1 CTpoeHHUsl BemiecTBa. Macca u pa3mepbl MoJieKyid. OTBITHI,
' MOITBEPIK IAOLTHE OCHOBHBIE T0JIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPUH
6.2 Mogenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSTHHI
' BenlecTBa. Kpucrannuyeckue u amop@Hbie Tena
6.3 OOBsiCHEHHE CBOWMCTB Ta3oB, JKHAKOCTEH W TBEPIBIX TEN Ha
' OCHOBE TOJIOKEHUN MOJIEKYIIPHOKMHETUYECKON TEOpHUH
6.4 CMauuBaHue U KanwUIsIpHbIC SIBJICHUS
6.5 TennoBoe paciIMpeHne U CKaTue
6 6.6 Temnepatypa. CBsA3b TeMIEPATypbl CO CKOPOCTBIO TEIJIOBOTO
' JBUKEHUS 4aCTHUI]
6.7 Buytpennsas oueprus. CnocoObl H3MEHEHHs BHYTPEHHEH
' SHEPrUu: TeIUIoNepeaada U COBEpIIeHHE pPabOThI
6.8 Buabsl  Temmonepepauu: — TEMJIONMPOBOAHOCTb,  KOHBEKIUS,
U3IIy4eHHE
6.9 KonnuecTBo TemnoTel. Y ienbHas TEMIOEMKOCTh BEIIECTBA
6.10 TermooOMeH U TEIJIOBOE paBHOBEcHE. YPaBHEHHE TEIJIOBOTO
' Oananca
6.11 [InaBneHne u OTBEpJIEBAHME KPUCTAUIMUECKUX BEIIECTB.
' VnenbHas TEI0Ta MIaBIECHUS
6.12 [TapooOpa3zoBanne u koHjeHcauus. Mcnapenuwe. Kumnenwue.




VY nenvHas TEIUIoTa napooOpa3zoBaHMUAL. 3aBUCHUMOCTD
TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13

BuasxxHocTh BO311yXa

6.14

3Hepr1/151 TOILJIMBA. VI[CJIBHEUI TCIJIOTA CropaHusa

6.15

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

6.16

3aKOH COXpaHEHUs W IMPEBPALICHUS HSHEPrUM B TEIUIOBBIX
mpoueccax

6.17

[IpakTnueckue pabOTHI:

OneIThl 0 OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJSPHOTO
NPUTSHKCHUS.

OnBbITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB MOBAapEHHOM COJU
WIH caxapa.

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

Omnpenenenre JaBleHUs BO3/lyXa B OajsIoHe MIPHIIA.

OnpIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh  JIaBJICHHS
BO3/lyXa OT €ro o0bEMa 1 HarpeBaHus WIN OXJIAKIEHUS.

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

HaGmronenne wm3MeHeHWsT BHYTPEHHEW SHEpPTHHM Tela B

pe3ynbTaTe Terionepeaadn u padboThl BHEIIHUX CHUII.

HccnenoBanue sBICHHsI TEIUIOOOMEHA TpPU CMEIIWBaHUHU
XOJIOJTHOM U TOPsiYEH BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM
MIPHU TEIUIO0OOMEHE ¢ HarpeThIM METAJUTMYECKUM ITUITHHIPOM.

Ornpenenenue yaelIbHOM TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoliiecca uCrapeHusl.

OrnpezneneHre OTHOCUTENIBHON BIIaXKHOCTH BO3/yXa.

Onpenenenue yaelbHON TEIJIOTHI IJIaBICHUS JIbJIA.

6.18

dusznyeckue SIBICHUS B IpUupoAc: MMOBECPXHOCTHOC HATAKCHUC U
KallWJIAPHBIC ABJICHHA B IIPHUPOAC, KPHUCTAJJIBI B IIPHUPOAC,
H3JIYUCHUC COJ'IHI_Ia, 3aMCpP3aHUcC BOI[OéMOB, MOPCKHEC 6pI/13LI;
O6pa3OBaHI/Ie POCHI, TYMAaHa, NHEA, CHETa.

6.19

Texuuueckue yCTpOICTBa: KallWIISIPBL, pUMeEpbI
UCIOJIb30BAHUS KPUCTAIIOB, XKHUJIKOCTHBIH TEPMOMETp, JaTUUK
TEMIIEPATYpbl,  TEPMOC, CHCT€Ma  OTOIUIEHHS  JOMOB,
TUTPOMETPBI, TCHUXPOMETp, TMapoBas TypOMHA, JBHUrareib
BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA




7.1 Dnektpuzanus Tel. JIBa pojia aMeKTpruiecKuX 3apsiioB
B3aumopnelictBue  3apspkeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICMCTBUSL 3apSKEHHBIX TEJl OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKTy TEIaMu)
Dnekrpuyeckoe mosie. Hanpsmk€HHOCTh 3JIEKTPUUYECKOTO TOJIS.
7.3 [lpyHnun  cynmepno3uiuM  AJIEKTPUYECKMX  mojedl  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn JNEKTPUYECKUX 3apsI0B. DneMeHTapHbIN
7.4 anekrpudyeckuii 3apsia.  Crpoenue aroma. [IpoBogHuku u
JTUDJICKTPUKU
7.5 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
26 DNEeKTPUYECKUM TOK. VYcnoBust CYIIIECTBOBAHUS
' AIEKTPUUECKOTO TOKA. ICTOUHUKHU TTOCTOSIHHOTO TOKa
77 JleficTBUSI  DIEKTPUYECKOTO TOKa (TETUIOBOE, XUMHUYECKOE,
' MAarHUTHOE). DIEKTPUIECCKUI TOK B )KUAKOCTSIX U ra3zax
7.8 Onekrprueckas nenb. Cuia Toka. JNeKTPUIECKOE HANPSKEHHE
79 ConpoTHuBi€HHWE TPOBOJHUKA. YIEIbHOE CONPOTHBIIECHUE
' BEILIECTBA
7.10 3akon OMa 1 ydgacTka 1enu
7.11 [TocnenoBarenbHOE U MAPAIICIHHOE COSAMHEHUE MPOBOTHUKOB
712 PaGoTa u MONTHOCTH 3JIEKTPpUUECKOTO TOKa. 3akoH JIkoyms —
' Jlenna
713 DNIEKTPUYECKHUE TIENU U TIOTPEOUTENIN DIIEKTPUUECKONW SHEPTUU
' B ObITy. KopoTkoe 3aMbikaHue
214 [Tocrosinuple ~ MarHUTHL.  B3aumopeiicTBHe  MOCTOSHHBIX
' MarHuTOB
715 MarnauTHoe nojie. MarauTHoe noJie 3eMJIM U €ro 3HaueHue Jyist
' XKH3HU Ha 3emiie
216 OneiT DOpcrena. MarHuTHOe TOJie  DJIEKTPUYECKOTO  TOKa.
' [IpumeHeHue 31eKTPOMarHuTOB B TEXHUKE
JleificTBE MarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM.
217 DneKTpoaBUTraTeNlb  MOCTOSHHOTO  Toka. Mcmosib3oBaHue
' JNIEKTPOJABUTaTeNe B TEXHUYECKUX YCTPOWCTBAX U Ha
TpaHCHOpTe
718 Onbitel @apazess. SIBneHue HIEKTPOMArHUTHOM WHIYKIIMH.
' IMpaswuiio Jlenra
OnekrporeHepatop. CrnocoObl TOTYYEHHS] DIIEKTPUUECKOU
7.19 SHEPrUU. DIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPTUHU
790 [TpakTudeckue pabOTHI:

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




COIIPUKOCHOBEHUHU.

HccnenoBanue neiCTBUS IIEKTPUUYECKOTO TOJISL HA MPOBOJIHUKH
U JUDJIEKTPUKHU.

COopka u mpoBepKa padOThI AIEKTPUICCKON MU OCTOSTHHOTO
TOKA.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynmmpoBaHue HaIPSKEHUS.

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

ONbITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH AJIEKTPUUECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMIATH
MOTIEPEYHOT0 CEUEHUs U MaTepuaa.

[TpoBepka rpaBuia CIIOXKEHUS HaNPSDKEHU T npu
MOCJIeIOBATEILHOM COEIUHEHUU ABYX pe3ucTopoB. IIpoBepka
nmpaBWja Uil CHJIBI TOKAa TPH TMapaUIeIbHOM COEAMHEHUHN
pesuctopoB. OmnpeneneHue padOTHI DIEKTPUUYECKOTO TOKa,
uaymero — depes  pesucrop.  OmpeneneHue  MOUTHOCTH
JJEKTPUYECKOTO  TOKa,  BBIJACISIEMOM  Ha  pE3UCTOpe.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO dYepe3
JaMIMoOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJI
HarpeBatens. lccnenoBaHMe MAarHUTHOTO —B3aUMOJIEHCTBUS
NOCTOSIHHBIX ~ MarHUTOB.  VI3ydeHWe  MarHMTHOTO  IOJIA
MOCTOSIHHBIX MAarHUTOB MpPH UX OOBEAWHEHUU U Pa3/ICICHHH.
HccnenoBanue AeWCTBUS ANEKTPUYECKOTO TOKA Ha MAarHUTHYIO
cTpenky. OIBIT, JAEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIbI
B3aMMO/JICHCTBUS KATYIIKH C TOKOM W MarHuTa OT CUJIbI TOKa U
HanpaBlieHUss TOoKa B  Karymke. M3ydenue  nedcTBus
MarHUTHOTO IOJIA Ha MPOBOJHUK ¢ TOKOoM. KoHcTpynpoBanue u
u3ydeHue paboTel anekrpoasurarens. Msamepenme  KIIJ
ANEKTPOABUTATEIbHON YCTAaHOBKU. OTMBITHI MO HCCIEIOBAHUIO
SIBJICHUS ~ DJCKTPOMAarHUTHOW  WHAYKIUHU:  HCCIIEIOBaHUE
U3MEHEHU 3HaYCHHs U HAIIPABIICHUS MHIYKIIMOHHOTO TOKa

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

721 nosie 3emiH, Apeiid MONIOCOB, POJb MAarHUTHOTO TMOJIA AJis
YKU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
TexHudyeckne  YCTpPOWCTBA:  DIIEKTPOCKOIN,  aMIEpMETp,
BOJIBTMETP, pPEOCTaT, CYETYUK DIIEKTPUYECKOM HDHEpPrHH,
7 99 ANEKTPOOCBETUTETIHLHBIC puOOPHI, HarpeBarebHbIC
' ANEKTPOTPUOOPHI (mpumepsl), ANEKTPUYECKHE
PeOXPAHUTEH, AIIEKTPOMATrHUT, AIIEKTPO/IBUTATEINb

IMMOCTOAHHOTI'O TOKA, TCHEPATOP IMOCTOSAHHOTO TOKA




9 KUIIACC

Koz Konx snementa [IpoBepsieMble 3JIEMEHTHI COIepKaHUS
paznena
MEXAHUWUYECKUE ABJIEHUA
8.1 Mexanudeckoe ABuxkeHue. MarepuanbHas Touka. Cucrema
' orcuéra
8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JIBHKCHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
8.4 HepaBHoMmepHOoe npsimonuHeliHoe aBuxeHue. CpenHss H
' MT'HOBEHHAsI CKOPOCTH TeJla IPH HEPAaBHOMEPHOM JIBUKCHHUN
8.5 VYckopenne. PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBUKECHUE
8.6 CBoboanoe nagenue. OnbiTer ["ammes
PaBHOMEpHOE [BMKEHHE 10 OKpYKHOCTH. Ilepmon wu
8.7 yacToTa oOpamieHus. JluHeliHass W  yriioBas  CKOPOCTH.
LeHnTpocTpeMUTENEHOE YCKOPEHUE
8.8 [TepBrriit 3akoH HeroToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tpertwnii 3akon HeroToHa
8.11 [TpuHIIUTI CYTIEPIIO3UIINH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHHs: cuJia TPEHUS CKOJBXKEHMsS, CUja TpPEHUs
' MOKOSI, IPyTrye BUIbI TPECHUS
8.14 Cuna Ts>KeCTU U 3aKOH BCEMHPHOTO TSATOTEHUS. Y CKOPEHHE
' CBOOOJHOTO MaJACHUS
8.15 Jewxenue maHer Bokpyr Cousnpna. IlepBas kocmuyeckas
' CKOpocTh. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecre MaTepuanbHOM TOYKH. AOCOTIOTHO TBEPIOE TEJIO
8.17 PaBHOoBecue TBEpAOro Tena € 3aKPEIUIEHHOM OChIO
' BpaieHus. MoMeHT cuiibl. LleHTp TsxecTH
8.18 Nmnynsc Tena. M3Menenue ummynbca. IMIynsc cHItbl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 MexaHunueckasi paboTa U MOITHOCTb
8.9 Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsi3b SHEPTUU U
' paboThI
8.93 [loTeHumanpHast SHeprust Tena, MOAHATOTO HaJ MOBEPXHOCTHIO
' 3emun
8.24 [ToTeHnmanpHas 3HEPIUs CKATON NMPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHUHETUYECKON SJHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTuyeckue pabOTHI:

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

WccnenoBanue  3aBUCMMOCTH  IyTH  OT  BpPEMEHU  IIpuU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HauaJbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €ciau MNP PaBHOYCKOPEHHOM JIBKEHUU
0e3 HavyaJlbHOM CKOPOCTH MYTH OTHOCSTCS KaK psJi HEYETHBIX
yHhcel, TO  COOTBETCTBYIOIIME  MPOMEXKYTKH  BpEeMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMasnbHOTO naBieHus. OrnpeneneHue kodpuIueHTa TPEeHUs
CKOJIb)KEHUS. Onpenenenue KECTKOCTHU MPYKHUHBI.
Onpenenenve pabOThl CWJIBI TPEHHUS TIPU PaABHOMEPHOM
JOBUKEHUM ~ Tella [0  TOPU3OHTAIbHOM  IOBEPXHOCTH.
Omnpenenenre paboOThl CHIIBI YIPYTOCTH IPH MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOIBUKHOTO U TIOJBUKHOTO OJIOKOB

8.28

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

8.29

Texuuyeckue yCTpOWCTBA: CHUAOMETP, AATUUKH TOJIO0KEHHUS,
PacCTOSIHUS U YCKOPEHHUSI, PAKEThI

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebaTtenpHoe JABUIKCHUC. OCHOBHEIE XapaKTCPpUCTUKHU

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

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




UccnenoBanue 3aBUCHMOCTH nepuoaa KoseOaHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTU. MccrnenoBanwue
3aBUCHUMOCTH TIEpUOJia KOJICOAHUH MPYKUHHOTO MAsTHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCHMOCTH TEpHOJA KOJICOAHHIA
rpy3a, MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a H KECTKOCTH
npyXuHbl. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
Odusnyeckue SBICHUS B MPHUPOJC. BOCIPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMIICTPSICCHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH,
9X0
9.9 TexHuyeckue ycTpoucTBa: 3X0JIOT, UCIOIb30BAHUE YIbTPA3BYKA
' B OBITY U TEXHHKE
DJIEKTPOMATHUTHOE TIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
101 DONEKTPOMAarHUTHOE  MOJie.  DJCKTPOMArHUTHBIC  BOJIHEIL.
' CBolicTBa AIIEKTPOMATHUTHBIX BOJTH
10.2 [Ikana 37eKTPOMarHUTHBIX BOJH
103 DnekTpoMarHuTHas nmpuposaa ceera. CKopocTh cBera. BoaHOBEIE
' CBOWCTBa CBETA
10 [IpakTnueckue pabOTHI:
10.4 HN3ydeHue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TOMOUIBIO
MOOMIBHOTO TenedoHa
105 ®dusnvecKkue SBICHUS B TPHUPOJE: OHWOJOTHYECKOE JICHCTBHE
' BUIMMOTO, YIBTPAGHOIETOBOTO U PEHTTEHOBCKOTO H3ITyYCHHUN
106 TexHHUECKHE YCTPOMCTBA: MCIIOJIB30BAaHUE AJIEKTPOMArHUTHBIX
' BOJIH JUISl COTOBO# CBS3U
CBETOBBIE SBJIEHU S
11.1 JlyueBas monens cBeta. MIcTOUHMKHM cBETa
11.2 [IpssMoMHEITHOE pacIpOCTpaHEHHE CBETa
11.3 Otpaxenue cera. [Inockoe 3epkano. 3aKOH OTPaKEHHS CBETa
114 [Ipenomnenne cBera. 3akoH TpenomiieHus cBera. [lomHoe
' BHYTPEHHEE OTPaKCHUE CBETA
11.5 JIunza. Xop nyyelt B IHH3E
11.6 OnTuueckas cucrema doToanmnapara, MUKPOCKOIA U TeJIECKOIa
1 117 'maz  kak  onTWyeckas  cucreMa.  bIM30pyKocTh |
' JaTbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B cmekTp. OmbiTel HproToHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. [lucnepcus cBeTa
[IpakTuueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YIila OTPa)KEHUS CBETOBOTO
11.9 Jqyda OT yIJia NaJcHHUs.
N3ydyeHne xapakTepuCTHK H300paKeHHUsl TMpenaMera B
TUTOCKOM 3€pKaJie.




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

[Momyyenne wu300pakeHUH C TIOMOLIBIO coOHuparomen
JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHHUS U ONTHYECKOW CHIIBI
COOMPAIOIIEH JIMH3BI.

OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

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

11.10

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

pedpakums, pagyra, MUPax)

11.11

TexHuueckre YCTpPOMCTBA: OYKH, TMepUckKor, ¢oToamnmapar,
OINTUYECKUE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA

12.1

OnwiTel Pezepdopna u mimaHeTapHas Mojenb aTtoma. Mojenb
aroma bopa

12.2

HUcnyckanne u  morjomeHne cBeta aTtoMoM.  KBaHTHI
JIuneluaTelie CIEKTPBI

12.3

PanmnoaktuBHOCTH. Anb(a, OeTa- U raMma-u3aydeHUs

12.4

Ctpoenue aTtoMHOro siapa. HykiioHHas MOJieb aTOMHOTO siIpa.
N3otonbl

12.5

PannoaktuBHbIe mpeBpareHus. [lepuon mosrypacnamaa aTOMHBIX
sanep

12.6

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

12.7

3Hepr1/1>1 CBs3H aTOMHBIX SJIEP. CBs13b MacChl 1 OHCPIrun

12.8

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

12.9

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

12.10

[MpakTrueckue paboTHI:

HaOmroieHne CIUTOIIHBIX U IMHEHYAThIX CIIEKTPOB M3ITy4ICHHS.
HccnenoBanme TPEeKOB: W3MEpPEHHWE DHEPrUM  YaCTHIIBIIO
TOPMO3HOMY NyTH (110 poTOrpadusm).

W3mepeHne paanoakTUBHOTO GoHA

12.11

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

12.12

Texauudeckue YCTpOﬁCTBaZ CIICKTPOCKOII, PIHIIHBPII[yaIIBHBIfI




JIO3UMETp, KaMepa Buiibcona




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

Kon
MPOBEPAEMOro
TpeOOBaHUSA

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

[Nonnmanue ponn pu3uku B HAy4HOU KapTWHE MHUPA; cHOPMUPOBAHHOCTH
0a30BBIX MPEACTABICHUI O 3aKOHOMEpPHOW CBA3M M MO3HABAEMOCTHU
SIBIGHUH  TPUPOJbI, O  pOJM  DKCIepUMEHTa B  (QU3UKE, O
cucteMooOpasyromed poiau (UMK B Pa3BUTHU €CTECTBEHHBIX HaVK,
TEXHUKH U TEXHOJIOTHH, 00 3BOJIONUU (U3NYECKMX 3HAHUN M UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHMHE MHUpPA, O BKJIAJE POCCHUCKHX U
3apyOCKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOILIEr0 MUpPa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUs O BHJAX MarepuH (BEIIECTBO U MO0JE), O JABMKEHHUU Kak criocode
CYLIECTBOBaHMUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOEHUs
BEIECTBA, O (PU3NYECKON CYIIHOCTH SIBJICHUN MNPUPOJIbI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE PA3JIN4aTh SIBICHUS
[0 ONHMCAaHUI MX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SIBICHUE; YMEHHE paclo3HaBaTh
MPOSIBJICHUE M3YYEHHBIX (U3NYECKUX SBJICHUM B OKPYKAIOIIEM MHUPE,
BBIJIEIISISL UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBAaMH TIOHSITHITHOTO armapara U CHMBOJHUYCCKOI'O sA3bIKa
(1)I/I?>I/IKI/I U HCIIOJIB30BAHHUE HX IJId PCIICHUA y‘IG6HBIX 3aaa4; YMCHHC
XapaKTepu3oBaThb CBOMCTBA TECII, (bHSH‘ICCKI/Ie ABJICHUA W IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIC N OMIINPUYICCKHUE 3aKOHBI

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

Brnanenue ocHOBaMU METOZ0OB Hay4YHOTO IHO3HAHMS C Y4ETOM COOJIIOECHUS
npaBui 0€30MacHOro Tpyaa: HabnoJeHne (U3NYECKUX SIBJICHUN:

YMEHHE CaMOCTOSTENIbHO COOMpPATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JAHHOTO Habopa 000pylOoBaHMS 10 MHCTPYKLMH, OMMCHIBATh XOJ| OIbITA U
3aIUCBIBATH €T0 PE3YNIbTaThl, (POPMYINPOBATH BHIBOJIBI;

NPOBEIEHUE NPSAMBIX M KOCBEHHBIX H3MEPEHUH (U3NYECKHX BEIHYHUH:
yMEHUE  IUIAaHUpPOBAaTh  H3MEPEHHUs,  CaMOCTOSITENIbHO  coOupaTh
JKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 WHCTPYKLHUH, BBIYHCIATH 3HAUYECHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJyYEHHBIE PE3YIbTATHI C YIETOM 3alaHHOU
NOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIBHBIX HCCIIEeI0BaHMIA;
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY U HPOBOJUTH
HCCIIEIOBAaHUE 10 MHCTPYKLIMH, MPEICTABIATH MOJIYYEHHBIE 3aBHCHUMOCTH




¢u3nYecKux BEIMYMH B BHJE TaOmuI © TpaduKOB, YUUTHIBATH
IIOTPEIIHOCTH, JIe]1aTh BBIBOJBI 110 pe3y/bTaTaM UCCIEA0BaHUS

[lonnMaHue XapakTEpHBIX CBOWCTB (DM3MYECKUX MOJeNei (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, MOJEJIU CTPOCHUS ra3oB, JKUAKOCTEH U
TBEPABIX TeJ, IJIaHETapHas MOJEJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO
sJipa) 1 yMEHUE IPUMEHATD UX JUIsl 00bSICHEHUS (PU3MUECKUX MPOLIECCOB

YMmenne o0bACHATh (PU3NUYECKHE MPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTepa, B
qaCTHOCTH, BBISIBJISATH IMPUYIUHHO-CJICACTBCHHBLIC CBsA3U u CTPOUTH
O0OBSICHEHHE C OMOpPOM Ha M3YyUYCHHBIE CBOWCTBA (PU3MUECKHUX SIBJICHHM,
(bu3uYecKue 3aKOHBI, 3aKOHOMEPHOCTH M MOJIETH

YMmenue pemars pacu€THble 3a/aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCIIONIb3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3UUECKHE BEIMYMHBI, B YaCTHOCTH,
3aMMchIBaTh KPaTKOE YCIOBUE 3aJayd, BBISABIATH HEIOCTAIOLIUE JaHHbIE,
BBIOMpaTh 3aKOHBI W  (POpPMyIBI, HEOOXOMWMBIE JUIsi €€ peIIeHus,
WCIIOJIb30BaTh CIIPaBOYHBIE JIaHHBIE, MPOBOJUTH pacuy€Thl M OILIEHUBATH
PEATUCTUYHOCTh MOJYYEHHOIO 3HAYeHUsS (PU3MUECKON BENIWYMHBI; YMEHUE
OTIPENeTsATh Pa3MEPHOCTh (PU3UYECKONW BEJIMYMHBI, TIOJYYCHHOW TMpHU
pELIeHNH 3a/1a4un

YMeHue xapakTepu30BaTh MPUHLMIIBI JEHCTBUS TEXHUUYECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MHPUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHYECKHX
MPOLIECCOB MO UX OMHCAHMIO, UCIIOJIb3YSl 3HAHUSA O CBOMCTBAX (PU3MUECKHUX
SIBJICHUH ¥ HEOO0X0IUMBbIe (PU3HUECKIE 3aKOHOMEPHOCTH

10

YMeHue HMCMop30BaTh 3HAHKUS O (U3MYSCKUX SBJICHUSAX B IOBCEIHEBHOU
KU3HU I oOecredeHusi Oe30MacHOCTH MPH OOpaIleHHH C OBITOBBIMH
npuOOpaMH M TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHUS 3/I0POBBS H
COOJIIOZICHUST HOPM DKOJIOTMYECKOTO IOBEACHHS B OKpYKaIOIIEH cpeje;
NOHMMAaHHE HEOOXOJUMOCTH TPUMEHEHHUS JOCTHKCHHHA (PH3UKH U
TEXHOJIOTHH JUISl pallMOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnbIT moucka, MpeoOpa3oBaHMs M IpPEACTaBICHUs  HMHMOpMAIUU
¢u3nyeckoro - colepXkaHus C  MCIOJb30BAaHMEM  HMH(OPMAIOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHMH; yMEHHE OLEHHBAaTh JOCTOBEPHOCTb
NOJy4eHHOM uHQOpManmuMuM Ha OCHOBE HUMEIOLIUXCS 3HAHUH WU
JIOTIOJIHUTEbHBIX HMCTOYHHUKOB; YMEHHE MCIIOJIb30BaTh IPHU BbIMOJIHEHUU
y4eOHBIX 3aJaHUil  HAY4YHO-TIONMYJSIPHYIO  JIUTEpaTypy  (HU3NYECKOTro
COJZIepKaHus, CIIPaBOYHbIE MaTEpHabl, pecypcsl ceTu MHTepHET; BilajcHNe
0a30BbIMM HaBbIKaMM INpeoOpa3zoBaHMs WH(GOpPMALUU U3 OJHOM 3HAKOBOM
CHUCTEMBl B JPYIyl0; YMEHHE CO37aBaTh COOCTBEHHbIE IUCbMEHHBIE U
YCTHBIE COOOLIEHNS Ha OCHOBE MH(OPMAIIH U3 HECKOJIBKUX UCTOYHUKOB




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

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BrxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
' JIBUKEHUS
PaBHOMepHOEe U HepaBHOMepHOe JBMkeHHe. CpenHss ckopocTb. Dopmyna ans
1.2 | Belumcienus cpenneii ckopoctu: V = Sft
PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPJMHATHI Te€Jla OT BPEMEHU
B CJIy4ae PaBHOMEPHOTO NPSIMOJIMHEWHOTO IBHKEHUS:
1.3 x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHH S TPOEKIHH CKOPOCTH, MPOEKIHH
IepeMeENIEHUs, TyTH, KOOPAWHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUH
3aBUCHUMOCTh KOOPJHMHATBHI Te€la OT BPEMEHHM B CIIy4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKCHMSL:
2
Sl =vg, *f+ay* =
-
DopMmynsl 11 IPOCKIHUH NIEPEMEIEHUS, IPOCKIMA CKOPOCTU M NMPOEKIUHU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBHYKECHUM:
2
1.4 Sy (r) =Upy- PL—I-fi‘]_ ' E 3
U.\'('f) =Upy T4, 1,
a.(f)=canst,
U:.‘f‘ - Ul.'rL :zaxsr
I'paduky 3aBUCHUMOCTH OT BPEMEHH Ul MPOEKLHH YCKOPEHUS, MPOEKIUN CKOPOCTH,
IIPOEKIMH IEPEMEIIECHNS, KOOPIMHATHl IPH PAaBHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKCHUU
CBob6onnoe magenue. Dopmysbl, ONUCHIBAIOLIME CBOOOAHOE MAJeHUE Tela IO
|5 | BepTHKamM (IBMKEHUE TeJda BHU3 WIM BBEPX OTHOCHUTENIBHO MOBEPXHOCTH 3€MIIN).
' I'paduxy 3aBUCUMOCTH OT BPEMEHHM JJISl MPOEKLUU YCKOPEHMSI, TPOESKIIMU CKOPOCTH U
KOOpAMHATHI IIPU CBOOOJHOM MaJCHUHU TeJla 10 BepTHKAIU
CKOpOCTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKPYKHOCTH. HarpaBieHne CKopocTH.
1.6 | ®opmyna nand BBIYUCICHHMS CKOPOCTH Ye€pe3 paJUyC OKPYXKHOCTH U TEepHOJ

oOparneHus:




LlenTpocTpeMuTenbHOE ycKOpeHue. HanpasieHne neHTpOCTPEMUTELHOTO YCKOPCHUSI.
CDOpMy.IIa JJIA BBIYUCIICHUA YCKOPCHUA:

_u
“WSR
dopmyina, CBSI3bIBaIOIAs IEPUO] U YACTOTY OOpallleHUs:
v = 1
T

Macca. IInotHocTs Bemecta. @opmysa sl BBIYUCIECHUS IIJIOTHOCTH:

_om

1.7 V

1.8 | Cuna — BextopHas puznyeckas BenmuuHa. CI0XKEHUE CHIT

1.9 | SBnenue unepuuu. [lepsrrii 3akoH HeroToHA
Bropoii 3akon HeroToHa:

110 F=m-a
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHS TEJIa U BEKTOPa CUJIbI, IEHCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

1.11 Fy g =-F
Tpenue nokoss U TpeHHE CKOJbxkeHusd. Dopmyna Ay BBIYMCICHHS MOIYJS CHIIbI
TPEHUS CKOJIbKEHUS:

. F_=un-N

1.12 p =M
Hedopmarnus tena. Yopyrue u Heynpyrue aegopmanuu. 3aKoH ynpyroi aedopmanmu
(3akoH ['yka):

1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHHUS:

1.14 My -

F=G- 12
'L




Cuiia TsxecTH. Y CKOpeHHe CBOOOIHOTO MaJCHUsL.
dopmyna It BBIYUCICHUS CHIIBI TSHKECTH BOIM3H moBepxHocTy 3emun: F = mg.
JBuxenue manet Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTts u

Heperpy3Ku

1.15

Nmrynese Tena — BeKTopHast GU3nUYecKas BeIHYHHA.
D=mi

Nmnynec cucremsl Teil. U3MeHnenue umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHUA UMITYJIbCA IJIA 3aMKHYTOI7I CHUCTEMBI TCJI:
=y +m, U, =const

PeaktuBHOE NBIMKEHUE

1.17

Mexannyeckas pabora. @opmyra JiIsl BBIYUCIEHUS paOOThI CUIIBL:

A=Fsooscx

Mexannyeckass MOITHOCTb:

n=4
I

1.18

Kunernueckas u noreHuuanbHas sHeprusi. Dopmyiia i BHIYUCIECHUS KHHETHYECKON
SHEpPruu:

2
TeopeMa o kuHeTH4YecKOM 3Heprun. PopMyiia Jijisi BEIYUCICHUS TOTCHIIMAIBHO N
SHEPruu Tela, MOJHITOro
Hag 3eMiéit:

E,= mgh

1.19

Mexannueckas QHCPI'uA:
E=E;+E,
3akoH COXpPaHCHUA MeXaHHnYeCKOU OHCPI'uu. CDopMyna JJI1 3aKOHAa COXpaHCHHA

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

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuisl; M - Fl.
YcnoBue paBHOBeCHS pblyara:

M +M, +..=0

[MoaBwxHbIN 1 HenoABWKHBINA 01oku. KIT/] mpocThIX MeXaHHU3MOB,




n= Anonesaas

A—a&rpaqe:ﬂzﬂaa

1.21

JlaBiienue TBEpIOTO TEIA.
@opmyiia Ui BBIYMCIICHUS JABJICHUS TBEPIOTO Tena:
F
P=5-
HaBnenue ra3a. ATMocepHOe JaBlieHHE.
I'mppocraTnyeckoe naBiIeHNE BHYTPH KUAKOCTH.
@opmyita JUisl BBIYMCIICHHS 1aBJICHHS BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnnuecknii npece

1.23

3akoH Apxumena. opmyna s onpeneseHus] BEITAJKUBAIOIIEH CUJIBI, IEUCTBYIOLIEH
Ha TeJIo, TOTPY>KEHHOE B KUJIKOCTh WJIH Ta3:

F_j‘m_ =pgV

VYcnosue nnaBanus Tema. IlmaBanne CYAOB M BO3OYyXOIlJIABAaHUE

1.24

Mexanudeckue KoJjiebaHUs. AMIUTMTYA, TIEPUOa M 4YacToTa Kosebanmil. Dopmyna,
CBSI3BIBAIOIAS YACTOTY U MEPUOJI KOJIeOaHMi:

1.25

MaremaTuueckuii W TPYKUHHBIA  MasTHUKM. [IpeBpailieHue SHEpruud  Mnpu
KoJie0aTeIbHOM JBHXKEHUU

1.26

3aryxaromue konedanus. Beinyxxnennsie konebanus. Pezonanc

1.27

MexaHudeckue BOJIHEL. HpO,I[OJ'IBHBIC " IIOIICPEYHBIC BOJIHEI. I[J'II/IHa BOJIHBI U CKOPOCTb
paciupoCTpaHCHUA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKocTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TpaHUIE JIBYX
cpen. Hdpa3Byk u ynbTpa3ByK

1.29

Ipaxmuueckue pabomoi

N3mepenue cpenselt IIOTHOCTH BELIECTBA; apXUMEI0BOM CUIIbL; JKECTKOCTH MPYKUHBIL;
Koa(hduUIMeHTa TPEHUS CKOJIBKEHUS; paOOThI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEAHEN
CKOPOCTH JBW)XEHHS Opycka IO HAKJIOHHOW TIJIOCKOCTH; YCKOpEeHHs Opycka mpu
JIBUKEHUH 1O HAKJIOHHOM TIJIOCKOCTH; YacTOThl W MepHoja  KolebaHui
MaTeMaTH4eCKOT0 MasTHUKA; YaCTOTHI U MepUoAa KojeOaHUul MpPYyKUHHOTO MAasSTHUKA;
MOMEHTa CHWJIBI, JEHCTBYIOIIETO Ha pblYar; pabOThl CHIBl YIPYTOCTH TMPHU MOAbEME
rpy3a ¢ MOMOIIBIO HETIOBMYKHOTO OJI0Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME TPy3a
C TIOMOTIBIO MOJBMKHOTO OJIOKA.




HccnenoBanue 3aBUCIMOCTH apXUMENOBON CHIIBI OT 00BbEMA MOTPYKEHHOM YacTu Tesa
U OT INIOTHOCTH KUJIKOCTH, HC3aBUCHUMOCTHU BBITaJIKI/IBaIOH_[eﬁ CHJIbI OT MacCChl T€JIia,
CHJIbI TPCHUS CKOJIBKCHHUSA OT CHUJIBI HOPMAJIBHOTO JABJICHUSA W OT pOJa MOBCPXHOCTU,
CHJIBI YIIPYTOCTH, BO3HHUKAIOUICH B MpPYKWHE, OT CTENEHH NAeQOpMalud NPy HHBI;
yCKOpeHHs Opycka OT yrijla HaKJIOHA HarpaBIIoOLIeH; meproa (4acToThl) KoJieOaHHH
HUTAHOTO MajdTHHKA OT JJIMHBI HUTHU, IICpHUOaA KoeOanuii MPY’)KUHHOI'0O MasiTHUKaA OT
Macchl Ipy3a M JKECTKOCTH MPYKHUHBI, HCCIEAOBAaHUE HE3aBUCUMOCTH IIEpHOJA
Koie0aHWl HUTSHOTO MAasTHHKAa OT Macchl Tpysa. lIpoBepka ycioBusi paBHOBECHS
ppI4ara

Qusuueckue a61eHUs 6 npupooe. MPUMEPHI IBWKEHUS C PAa3IMYHBIMU CKOPOCTSIMH B
JKUBOW M HEXKUBOU MPUPOJIE, JEHUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE, IPUIIUBBI U
OTNIUBBI, JBUXeHHE IaHeT COJIHEYHON CHUCTEMbl, PEAKTHBHOE JBUKEHHE >KUBBIX

1.30 OpPraHW3MOB, PBIYard B TeJIe YEJIOBEKa, BIHMSHHEC aTMOC(EpHOro JaBJICHUS HA KUBOU
OpraHwW3M, IUIaBaHUE pbIO, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCEHUE,
CelicCMHUYeCKHe BOJIHBI, IyHAMH, 9XO0
Texnuueckue ycmpoticmea: CIAJOMETp, JATYUKH TIOJIOKCHHS, PACCTOSHUSA U
YCKOPEHUS, TUHAMOMET, IMOAIIAITHUKA, PAKETHI, PYar, MoABHKHBIA W HETIO ABHKHBII

1.31 | Omoxu, HaKJIIOHHAS TIOCKOCTH, IPOCTHIC MEXaHU3MBI B OBITY, COOOIIAIOIIHECS COCY/IbI,
YCTPOMCTBO BOJIOIIPOBOJIA, THAPABINYCCKHIA TTPecC, MAaHOMETP, OapoMeTp, BRICOTOMED,
MOPITHEBOM HACOC, aPEOMETP, IXO0JIOT, HCIIOJIb30BAHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIC TIOJIOXKEHHUS MOJICKYISIPHO-KHHETUYECKON TEOpHH CTPOCHHS BEIECTRA.

2.1 Mogenmu  TBEPHOTO, KHUIAKOTO W  Tra3000pa3HOT0  COCTOSSHMM  BEIIECTBA.
Kpucraimmuaeckue u amopdHbIC Tena

99 JIBmokeHre vactull BemecTBa. CBs3b CKOPOCTH JIBHDKCHHS YACTHI[ C TEMIIEPAaTypoOil.

' bpoyHnoBckoe asuxenue, nuddy3us

2.3 | CmauvBaHHE U KalWJUIAPHBIC SBJICHHS

2.4 | TemioBoe pacHIMPEHHE U CKATHE

2.5 | TemnoBoe paBHOBECHE

26 Buytpennsis sneprusi. PaboTa u Temonepenada kak criocoObl H3MEHEHUSI BHYTPCHHEH

' SHEPIUU

2.7 | Bwuapl Teruionepeaadyn: TEIUIONPOBOAHOCTD, KOHBEKIIUS, U3TydCHHE
HarpeBanue u oxnaxaenue tei. KoauuecTBo TeIIoThl. Y aelbHas TEIIOEMKOCTb:

28 o=cm(ty-1))
3aKOH COXpaHEHUs SHEPTUU B TEILIOBBIX MpoIleccax. YpaBHEHUE TEIIOBOrO OanaHca:

2.9 Ql +Q2 g

510 Hcnapenue u xonaeHcamnus. M3sMeHeHre BHYTpEHHEH HEPTUU B TPOIECCE UCTIAPEHUS

' U KoHeHcaruu. Kunenune ®uakoct. Y aenbHas TeroTa napoodpazoanus: L = Q/m

2.11 | BnaxHOCTb BO3ayXa

2.12 | T[lnaBnenue W KpucTtammu3anus. 3MeHeHNe BHYTpPEHHEW SHEPrUM MPHU IUIABICHUU U




KpucTalJIn3alluu. VY aenpHas TEMI0Ta IIABICHUS

=2

m

BuyTpeHHss 3Heprus cropanus TOIUIMBA. Y IeibHAs TEIUIOTa CrOpaHus TOIUIMBA: ( =

2.13
Q/m
2.14 | Tlpunnmmsl pa®otsl TeruoBsx asurareneii. KI1/] reruioBoro asurarens
Ipakmuyeckue pabomol
W3mepenue ynenpHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJUYECTBa
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHON Macchl, B
5 15 | KOTOPYIO OmymeH HarpeThld IUWIMHP; KOJMYECTBA TEIJIOTHI, OTAAHHOTO HArpeThiM
' LHWIMHAPOM, TIOCTIE OMYCKAHMS €r0 B BOJY KOMHATHOM TeMIlepaTypbl; OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa; YAEJIbHON TEIJIOTHI IUIaBJeHUs Jbjaa. MccienoBanue n3MeHEeHUs
TEMIIEpaTypbl BOJABl TPH PA3JIMUYHBIX YCJIOBHUSX; SBJIEHUSA TEIJIOOOMEHa TMIpHU
CMEIIMBAHNH XOJIOJHOW U ropsder BOJBI; ITpoliecca NCIapeHUs
Qu3zuueckue A61eHUs 8 NPUpode. TOBEPXHOCTHOE HATSXKEHUE U KaWJUJISIPHBIE SBJICHUS
2.16 | B mpupone, KpUCTAUIBI B mpupone, wuaiaydeHue ColHIA, 3aMep3aHue BOJIOEMOB,
MOpCKH€e OpHu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa
Texuuueckue ycmpoticmeéa: KalWUIApbl, MIPUMEPHl HCIOJIb30BAaHUS KPHUCTAJIIOB,
2.17 | KUAKOCTHBIM TEPMOMETp, AATUYHUK TEMIIEPATYpPhl, TEPMOC, CUCTEMa OTOILJICHUSI IOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHa, JBUTaTEIb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMAT'HUTHBIE SAABJIEHUA
3.1 Dnektpuzarus Tel. [[Ba Buaa d7IeKTpUIECKUX 3apsiioB
3.2 | BsaumopeiicTBue 3apsoKeHHBIX Tell. 3akoH Kymona
3.3 | 3akoH coxpaHEHHS JIEKTPUYECKOro 3apsaa
3.4 Onextpuueckoe  moje. Hanpssk€HHOCTh — snekTpuueckoro  mosst.  [IpunHnmn
' CYIEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu snexktpuyeckux 3apsaoB. JlelicTBuE  AEKTpUYECKOro  MOJiA  Ha
' anekTpudeckue 3apsasl. [[pOBOTHUKY U TUANEKTPUKH
[TocTosiHHBIN snekTpuuyeckuit Tok. [leiicTBusi snexTpuueckoro Toka. Cuia Toka.
3.6 | Hampsokenue.
| =qg/t,U=Alq
3.7 DNEKTPUUECKOE COMTPOTUBIICHHE. Y AETBHOE IIEKTPUUECKOE COTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma 7151 yuactka sekrpudeckoit nemu: | = U/R
IlocnenoBarenpbHOE COEMHEHNE IPOBOIHUKOB:
3.9 Il =1, UZUI +U2: R=R1+R2.

HapannenLHoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O COIMMPOTHUBIICHUS:




U=UgI=I,+I;R=2.
’ )

CMelaHHbIC COCAUHCHHA ITPOBOJHHUKOB

3.10 | Pa6ota u momrHOCTB MekTpudeckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 0-I 2 s
312 OnpiT Dpcrena. MarHuTHOE MoJie PSIMOTO MPOBOJHHUKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIH
3.13 | MarauTHOE T0JIe MOCTOSTHHOTO MarHuTa. B3anMo1elicTBHE TOCTOSTHHBIX MAarHUTOB
3.14 | ]leiicTBHe MarHUTHOTO TOJISI HA MPOBOIHUK C TOKOM
3.15 | Omerter @apanes. SABnenne sekrpomarautHOW HHAYKIMU. [Ipasuno Jlenma
IIpakxmuueckue pabomoi
N3mepenne 3MeKTPHYECKOTO COMPOTUBIICHUS PE3UCTOPA; MOITHOCTH ICKTPUIECKOTO
TOKa; pabOTHI JICKTPHUECKOTO TOKA.
HccnemoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IMPOBOJHUKE (PE3UCTOPHI,
316 JIAMTIOYKa), OT HANPSDKCHUS Ha KOHIIAX MPOBOJIHHKA; 3aBUCHMOCTH COMIPOTHBIICHHS OT
' JUIMHBI ~ TIPOBOJHWKA, IUIOMIAJA €ro  TIONMEePeYHOTO CEYCHHS U YISIBHOTO
COTPOTHUBIICHUSI.
[IpoBepka mpaBuia ISl SIEKTPUYECKOTO HAMpPsDKEHUS TPU  MOCIEI0BATEIbHOM
COCIMHEHUU TMPOBOJHHUKOB; TMpaBWia Ui CHJIBI 3JIEKTPUYECKOTr0 ToKa TMpHU
napajuieIbHOM COSMHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHus 6 Npupooe: DICKTPUUYECKUE SBJIEHHS B aTMocdepe,
3.17 | sneKTpuYecTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJsie 3eMiu, JApeid MOoICcoB, POib
MarHUTHOTO TOJIS AJ1s1 )KU3HHU Ha 3emiie, TIOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUHK
3.18 AIIEKTPUYECKOM  SHEPruu, JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelIbHbIC
' ANEeKTpONpUOOpsl  (IPUMEPBI), AIIEKTPUUYECKHE MPEAOXPAHUTENH, 3IIEKTPOMArHuT,
AJIEKTPOABUTaTENb MOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSHHOTO TOKa
3.19 | DnexrpomarnuTHble BosHBIL [llkana anekTpoMarHUTHBIX BOJH
3.20 | JlyueBas monenb cBeTa. [IpsmonuHeitHOe pacpocTpaHeHre cBeTa
3.21 | 3axon oTpaxkeHus ceta. [Imockoe 3epkano
3.22 | Ilpenomienue cBera. 3aKOH MPEIOMIICHHS CBETa
3.23 | Mucnepcus cBeta
394 Jlunza. Xon mydeit B nuH3ze. POKyCHOE paccTosiHUE TUH3BL. ONTHYecKas CHia JIMH3bIL:
' D=1/F
3.25 | T'ma3 kak onTHueckas cuctema. Onruyeckue npuOOpsI
Ipaxmuuecxue pabomoi
3.26 N3mepenue onTHUecKod CHibl coOMparomieil JHUH3BL, (OKYCHOTO pPacCTOSHUS

coOuparomield JuH3bI (10 CBOMCTBY paBEHCTBA pa3MEpoOB NpeAMeTa M H300pakeHus,




KOT'J1a TIPE/IMET PaCIIOJIOKEH B IBOMHOM (POKyce), MoKa3aTels MPEIOMIICHHUS CTEKIIA.
HccnenoBanue cBOCTBA M300paKCHUS, TOTYICHHOTO C IMOMOIIBIO COOUpArOIIeH

JIMH3bI, U3MCHCHU A q)OKyCHOI‘O pacCcToAHrA ABYX CJIIOKCHHBIX JIMH3; 3aBUCUMOCTHU YTJIa

IIPEIOMIIEHHS] CBETOBOTO JIy4a OT YIJIa IaJIeHUs HA TPAHULIE «BO3yX — CTEKIIO»

Qusuueckue senenus 6 npupooe: 3atmenust Connua u JlyHel, 1iBeTa Tels, ONTHUYECKUE

3.27
sBieHus B atMoc(epe (uBet HeOa, pedpakius, paxyra, MUPaxK)
3.28 | Texnuuecxue ycmpoticmea: 09Ky, IEPUCKOTI, (poToarmapar, ONTUYECKUES CBETOBOIbI
4 KBAHTOBBIE SBJIEHUA
4.1 | PanuoaktuBHOCTH. Anb(a-, OeTa-, raMma-u3nyuenus. Peakiumn anbda-u 6era-pacnaga
4.2 | OmnsiTel Pezepdopna mo paccesuuto anbda-vactui. [InanerapHas Moens aToma
4.3 | CocraB atoMHOTO sifpa. M30TOIIEI
4.4 | Tlepuon mosypacmnajaa aTOMHBIX sIEp
4.5 | SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MAaCCOBOTO YHCET
DQusuueckue s61eHUsE 6 Npupode: ECTECTBEHHBIN PaTNOaKTUBHBIA (OH, KOCMUYECKHE
4.6 | nydu, paJHOaKTUBHOE W3IyYCHUE MPUPOIHBIX MUHEPAIOB, ACHCTBUE PaJMOAKTHBHBIX
W3JIy4eHUI Ha OpraHu3M 4YeJI0BeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIUBUAYATbHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHas DOHEPreTUKa




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

» dusunka: nHXKEHephl Oyaymiero: 8- kiacc: yriayOJeHHbI YPOBEHb: YUCOHUK:
B 2-X yactax; 1-e uznanue, 8 kinacc/ benara B.B., Bopontiosa H.I.,
JlomauenkoB U.A. u np.; nox penakuueii [Tanedparuera FO.A. AxuronepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

» dusurka: nHKEHephl OyayIIero: 9-i kiacc: yriayOJeHHbIH YPOBEHbD:
y4eOHHUK: B 2-X "acTax; 1-e uznanue, 9 knacc/ benara B.B., Bopontosa H.U.,
JlomauenkoB U.A. u np.; nox penakuueii [Tanedparuera FO.A. AxuronepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» dusnka: HHXKEHEpHI OyayIIero: 7-i kiacc: yriayOJeHHbIH YPOBEHb: YICOHUK:
B 2-X yacTax; 1-e uznanue, 7 kiacc/ benara B.B., Boponnosa H.U.,
JlomauenkoB U.A. u np.; nox pexakuueit [laneOparnesa FKO.A. AknronepHoe

obmectBo «M3naTenscTBO «IIpocBemnieHne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®usuka "Umxeneps! oyaymero" (7-9) (yriyonennsriii). [IpocBemenue,
2024r.

2. DU3UKA. 7 knacc (yriiyOneHHbI ypoBeHb) Peanu3zanus TpeboBaHu it
®I'OC ocHoBHoOro obmiero oopazosanus , A. 0. Ilentun, M. A. ITuenkuna,

OI'BHY «MHcTtuTyT cTpareruu pa3sutus oopazoanusi PAO», 2022.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

bubaunoreka IIOK https://m.edsoo.ru/7f4181ce

Poccuiickas anextponHas mkoja https://resh.edu.ru/

[{udporoii obpazoBaTenbHbIi pecypc SAxmace https://www.yaklass.ru/
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