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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3KKe Ha YpPOBHE OCHOBHOTO 0O1Iero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJOXEHUM M TpeOOBAaHUU K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboyeit TporpaMMbl BOCIIUTAHUS U
Konnenmnuu npenogaBanus yaueOHoro npeamera «Dusukay.

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJOXEHHM M TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTeNbHON MpOrpamMMbl, MPEICTaBICHHBIX B
OI'OC OOQ, a Takxe ¢ yueToM ¢enepanbHoil paboueit mporpaMMbl BOCIUTAHUS U
KOHIEMNIINH MpernogaBaHus yaueOHoro npeamera «Dusukay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPAMOTHOCTH OOYYAIOIIUXCS M OPraHMU3alMI0 HM3YYCHUS
Gbu3MKM Ha AESATENILHOCTHOM OCHOBe. B mporpamme mo Qusuke y4uTHIBAIOTCA
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu Tpeboanuiit ®I'OC OO0 k
MUTAHUPYEMBIM JIMYHOCTHBIM M METANpPeAMETHBIM pe3yJbTaTaM OOy4eHHs, a TaKxKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX Y4YEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[IporpamMma o u3MKe ycTaHaBIMBACT paclpeeiieHre yueOHOro Marepuaia
o rojgaM oOydeHus (Mo Kjaccam), MmpejjiaraeT MpUMEPHYIO MOCHIEeI0BATEIbHOCTD
M3YyUCHHUsI TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHS TPEAMETHOTO COACPKAHHS W
y4deTe BO3PaCTHBIX OCOOEHHOCTEN 00yUaroIuXcsl.

[Iporpamma mo ¢usmke pa3paboTaHa C IENBI0 OKa3aHHUS METOAMYECKOM
MOMOIIH YYUTENIO B CO3JaHUU paboveil mporpaMmbl 0 y4eOHOMY MPEAMETY.

®du3zrka ABIAETCA CUCTEMOOOPA3YIOIIMM JIJIsl €CTECTBEHHOHAYYHbBIX Y4EOHBIX
MPEIMETOB, MOCKOJbKY (PHU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB H
SBJICHUM, W3y4aeMbIX XUMUEH, Ouoyoruen, acTpoHoMuend u (Pu3ndecKoin
reorpaduei, BHOCUT BKJaJl B  €CTECTBEHHOHAYYHYIO KAapTUHY  MHpAa,
MpeaoCTaBisieT Haubonee sICHble O00pa3lbl NPUMEHEHUS HAyYHOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOY4EHHUSI JOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa U3 TVIaBHBIX 33724 (PU3MUECKOTrO OO0pa3oBaHMS B CTPYKTYpE OOIIEro
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
UHTepeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usukn ©Ha 0a30BOM ypOBHE TMpENINONiaracT OBJAJCHUE
CIICAYIOIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMH E€CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT O UCCIIEI0OBAHUS;



HHTCPIPCTUPOBATE HAHHBIC W HCIIOJIBb30BATH HAYYHBIC JOKA3aTCJIbCTBA
I IIOJIYYCHHA BBIBOOOBY.

lenu wusydyeHus QuU3UKK Ha YypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
OlpeneeHbl B KOHLENLMU NpernonaBaHus ydeOHoro mnpeamera «dusuka» B
oOpa3oBaTeibHBIX opraHusauuax Poccuiickoit ®enepaiuu, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOrPAMMBI.

Henu n3yuenust Gpu3MKM:

npuoOpEeTeHNEe WHTEpeca W CTPEeMJICHHs] OOyJalomMxcss K HayIHOMY
U3YYEHHUIO MPHUPOIBI, Pa3BUTHE UX HHTEUIEKTYaJIbHBIX U TBOPYECKUX
CITOCOOHOCTEM;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ MO3HaHUs U (OPMUPOBAHHUE
HCCIIEZIOBATEIBCKOT0 OTHOILIEHUS K OKPY)KAIOIIUM SIBICHUSIM;
¢dopMHpOBaHHME HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTaTa H3y4eHUS
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHuE TMPENCTaBICHUH O POy (U3MKU AT Pa3BUTHUA APYrHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  TMPEICTaBIEHUA O  BO3MOXHBIX  cdepax  Oyayuen
npo¢eCCUOHANIbHON AESTEIbHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JabHEHIIIeMy OO y4EHHUIO B 3TOM HaIpaBICHHUH.

JocTikeHne 3TUX 1ened mporpamMMbl Mo (U3MKEe Ha YpOBHE OCHOBHOTO
o011ero o6pazoBaHusl 00ECTIEYMBACTCS PEIICHUEM CISAYIOIINX 3a/1ay:

NpuoOOpeTeHne 3HAHWW O JUCKPETHOM CTPOCHUM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DSJEKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

MPUOOPETEHNE YMEHHI OMHUCHIBATH U OOBSICHATH (DU3MUECKHUE SBICHUS C
WCTIOJIb30BAaHUEM TIOTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHHWS MPOCTECUINX pACUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3HIecKuX MOJIETIeH, TBOPUYECKUX u
MPAKTHKOOPUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIOIATh MPUPOIHBIC SBJICHUS W BBIMOIHITE OIBITHI,
JabopaTopHbie PabOTBl M DKCIEPUMEHTAIbHBIC HCCICAOBAHUS C
WCITOJIb30BAaHNUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOEHHE MPHEMOB PabOThI ¢ MH(pOpMaIEl PU3NYECKOro CollepKaHus,
BKJIIOYAsi UH(POPMAIIUIO O COBPEMEHHBIX JOCTUKEHUSAX (PU3UKHU, aHATU3 U
KPUTHYECKOE OIICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO CO chepaMu TTpodecCHOHATBHOMN IeATeIbHOCTH, CBI3aHHBIMHU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.



OO6111ee 4KCII0 YacoB, PEKOMEHIOBAHHBIX JUISl U3Y4YeHHsS (PU3MKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 4acoB (2 yaca B Heleno), B 8 kiacce — 68
yacoB (2 uaca B Hegemo), B 9 kmacce — 102 yaca (3 uyaca B HEIENIO).

[Ipennaraemslii B nmporpamme no (pu3uke nepedyeHb 1ad0paTopHbIX padboT U
OTBITOB SIBJISIETCSI PEKOMEHJATENbHBIM, YUUTENb JENaeT BbIOOP MpH MPOBEICHUU
71a00paToOpHBIX pabOT MU OMNBITOB C YYETOM HWHAUBUAYAJbHBIX OCOOEHHOCTEH
00y4Jaromuxcs, CHUCKa KCIEPUMEHTAIBHBIX 3a/JlaHU, MpejiaraéMblx B paMKax
OCHOBHOTO FOCY/IapCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.



COJEPXAHUE OBYUYEHUA

7 KIIACC
Du3uka 1 e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUpa.

®u3nka — Hayka o mpupone. SBneHus npuponpl. PU3HYECKHUE SABICHU:
MEXaHUYECKHUE, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs n3MepeHnii MexxayHapo/iHas CUCTEMA €IMHMII.

Kak ¢wusuka wu gapyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TMPUPOIY.
EcTecTBeHHOHAy4YHBI METOJ] TO3HAHUS: HAOJIOJCHUE, IMOCTAaHOBKA HAYy4YHOTO
BOIIPOCA, BBIABUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHE
HabmoaeMoro siBiieHus. Onucanue GU3NUecKuX SABJICHUN C TOMOUIBI0 MOJENEH

Hemoncmpayuu.

1. MexaHndeckne, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. @uznueckue NpubOOPHI U MPONEAYypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM U
U (GpOBBIM TPUOOPOM.

Jlabopamopuuvie pabomul u onvimol.

1. OmnpeneneHue UEHBI JEICHUS MIKAIbl U3BMEPUTEIBLHOr0 IpUdopa.

2. M3mepeHune pacCTOsSHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPAOTO Tea.

4. OmpeneneHue pa3MepoOB MAJIbIX TEN.

5. M3MepeHnne TemrmiepaTypbl MpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa M

JIaTYNKA TEMIIEPATYPHI.
IlepBoHauaIbHBbIE CBEeICHUS] 0 CTPOCHUH BelIeCTBA.

CrpoeHue BemecTBa: aToMbl W MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBmxkenue wyactun BemecTBa. CBSA3b CKOPOCTHM JBWIKEHHS YacTULl C
Temrieparypoil. bpoyHoBckoe nBukenue, nuddysus. BzaumopeiicTBue 4vacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE ra30B, KUAKOCTEN M TBEPIBIX
(KpUCTAJUIMUECKUX) Tel. B3auMoOCBsI3b MEXIy CBONCTBAMHM BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHUSIX U WX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO IBUXKEHUS.

2. Habmoaenue nuddysumn.

3. HabGmronenue ~ siBneHU#,  OOBSCHSAIOMIMXCA  NPUTSHKECHUEM  WIH

OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuuvie pabomel u onvimel.



1. OneHka jJuaMeTpa aroMa METOJAOM PSAI0B  (C  HMCHOJIb30BaHHUEM

dbotorpaduii).

2. OnbITHI 1O HAOIIOICHUIO TETIJIOBOTO PACIIMPEHUS Fa30B.

3. OnbITHI MO0 OOHAPYKEHUIO ACHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKECHHUS.

J/IBUKeHne ¥ B3aUMOleHCTBHE TeJl.

Mexanudyeckoe JBUXEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE IBUKCHUE.
Cxopoctb. CpeliHsisi CKOPOCTb IIpM HEPaBHOMEPHOM JABWKEHUM. Pacuer mytu u
BPEMEHHU JIBUKCHUS.

SlBeHne wWHepHMU. 3aKOH WHEpUMH. B3anmmoneicTBue Tel Kak IpUYhHA
U3MEHEHUS CKOpPOCTM JBMXKEHHsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTHh BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
o0beMa BeIecTBa.

Cuna Kak XapakTepuUCTUKa B3auMOJEUCTBHS Tel. Cuia ynpyroctd W 3aKOH
I'yka. M3MepeHne Cuilbl C MOMOIIBIO IUHAMOMETpA. SIBJICHUE TATOTCHUS W CHJIA
TsokecTr. Cuita TSKeCTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. CrokeHue
CWJI, HaIlPaBJICHHBIX MO OAHOW mpsiMoil. PaBHonelcTByromas cui. Cuiia TpeHus.
TpeHue CKOIbXKEHUS U TPEeHUE MOKos. TpeHue B MPUPOJIC U TEXHUKE.

Hemoncmpayuu.

Halmrogenne MmexaHM4ecKoro ABMKCHHUS Tela.
N3mepeHnne CKopoCcTH NPSIMOJIMHENHOTO IBUYKCHMUS.
Habmtonienue siBieHUs HHEPIIUY.

1
2
3
4. HaGmionenve n3aMeHeHUs] CKOPOCTH TIPU B3aWMOJICHCTBUU TEIL.
5. CpaBHEHHME MaccC 10 B3aUMOJICUCTBUIO TEN.
6. CnoyxeHue Cuil, HapaBJICHHBIX 110 OJHOW MPSMOU.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JABMKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISL U TaK J1ajiee).
2. OmpeneneHue cpeiaHE CKOPOCTH CKOJIbKEHUS OpycKa HIIM IIapHhKa o
HAKJIOHHOM THJIOCKOCTH.
OnpeneneHue IOTHOCTH TBEPIOTO TeEA.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (nedopmannn)
MNPYXUHBI OT TPUIOKEHHON CUJIBIL.
5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
BECa TeJa U XapaKTepa COIPHUKACAIOIINXCS TOBEPXHO CTEN.
J{aBJjieHUe TBEPABIX TeJl, JKUAKOCTEH U ra30B.
Hasnenue. CriocoObl yMEHbILIEHUSI U YBEJIWYEHUS aBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJI€HHs Ta3za OT oObeMa, Temmeparypbl. llepemaua naBneHus

TBECPALIMU TCJIaMHU, KUAKOCTAMHU M TIa3aMMH. 3akon Ilackansa. IIHeBMaTruueckue



MalIuHbl. 3aBUCUMOCTb JaBJICHHS XKUJIKOCTH OT IIyOuHBI. ['mapocrarhyeckuii
napazgokc. Coobuiaromuecs cocyasl. ['nipaBinyeckue MeXaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe AaBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3AyIIHON 000m0uku 3emiu. Onbir Toppuuemmu. M3mepeHue arMocepHOro
JaByeHUs. 3aBUCUMOCTb aTMOC(HEPHOTO IaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11 u3MepeHus: aTMoc(EpHOTO JaBICHHUS.

JlelicTBHE XKUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnmaBanue ten. BozgyxonnaBanue.
Hemoncmpayuu.
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3aBUCUMOCTh JABJICHUS ra3a OT TEMIIEPATYpHI.

Ilepenaua naBneHus KUJIKOCTHIO U Fa30M.

CooOmaromuecs: COCy/Ibl.

I'mppaBauueckuy npecc.

[IposiBenne nercTBrsS aTMOC(HEPHOTO TaBJICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTu
T€JIa U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKUBAIOIIECH CHJIBI BECY BRITECHEHHOM KUJIKOCTH.
YcinoBue IuiaBaHus TeN: IUIABAHUE WIIA IOIPYKEHUE TENl B 3aBUCUMOCTHU
OT COOTHOIIEHUA MJIOTHOCTEMN TeJIa U )KUIKOCTH.

Jlabopamopmuuvie pabomul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpy>KEHHOMN B
KUJKOCTh YaCTH TeJIa.

Onpenenenve  BBITAIKUBAIOIIEH CHJBL, JEHUCTBYIONIEH Ha  TeJo,
IIOIPYKEHHOE B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIIKABAIOIIECH CUJIBL, IEUCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT Macchl Teja.

OneITBl, JEMOHCTPUPYIOIIHE 3aBHUCHUMOCTb BBITAIKUBAIOIIECH  CHIIBI,
JEHCTBYIOLIEH HAa TENO B JKUAKOCTH, OT 00bEMa NOrpyXKEHHOH B
KUJKOCTb YACTH T€Ja U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBanne apeomerpa WM  KOHCTPYMPOBAaHHE JIOOKH U
OIIpeEIIEHHE €€ IPy30I10AbEMHOCTH.

Pabora u MOLIHOCTb. JHEPrus.

Mexannudeckas padbota. MOIIHOCTb.

[IpocTble MexaHU3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbluara. [IpumeHeHuMe mpaBuiIa paBHOBECHS pblyara K OJIOKY.
«3onoroe mpaBwiioy MexaHukd. KoadduuueHnT monesnoro nedcTBus (naiee —
KIIJ) mpocTeix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.



Mexannueckass dHeprus. KuHernueckas W TNOTEHUUANBHAS DHEPTHS.
[IpeBpaleHrne 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. [Ipumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHUU Tela

10 TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pbluara.
3. M3mepenune KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3ydeHune 3aKOHa COXPAHEHUS MEXAHUYECKON YHEPIHM.
8 KUIIACC

TenoBble siBJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJEKYJSPHO-KMHETUYECKOW TEOPHUU CTPOEHUS
BenlecTBa. Macca U pa3Mepsl aTOMOB U MOJEKYJI. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHOKUHETUYECKON TEOPHH.

Mopnenn TBEPAOro, JKHUIKOIO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, )XKUAKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUH.
CmaunBaHN€e U KaWJUISIPHBIE ABJICHUA. TEmI0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsA3b TemIEeparypbl CO CKOPOCTBbIKO TEIJIOBOIO JIBHIKECHHSI
yactull. BuyrpenHsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW SHEPruu:
Terionepeaayda u COBEpIIEHUE paboTHI. Bunbt TeIIoNepeayuun:
TENJIONPOBOJHOCTb, KOHBEKIIMS, U3TyYCHHE.

KonuuectBo Teminotel. YaenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHeHWE TenjoBoro OanaHca. [lnaBnenue wu
OTBEPJICBAHNUE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIJIOTA IIJIABJICHUS.
[lapooOpa3oBanue u koujeHcarusi. Hcnapenune. Kunenuwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JABJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIIMBA. Y AeNIbHAS TEIJIOTAa CrOPAHUSL.

[Tpunuuner pabGotsl TernoBbix asurarenei KIIJ| TtemnoBoro nBurarens.
TemioBble IBUTaTeNy U 3alIUTa OKPYKAIOLIEH Cpeibl.

3aKOH COXpaHEHMS U IPEBPALICHUS YHEPTUHU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmonenne OpoyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HaOmronenue sBiieHUI CMauyMBaHUs U KaWJUISIPHBIX SIBIICHUM.



i

6
7.
8
9

10.
11.
12.
13.

HabroieHre TermioBoro paciupeHust Tell.

N3Mmenenne naBieHUs ra3a NpH U3MEHEHUM O0BbEMa M HArpeBaHUM WIIH
OXJIaXKJICHUU.

[IpaBuita U3MEpEHUsI TEMITEPATYPBHI.

Buae! Termonepegaumu.

OxJtaXkJIeHue MpU COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMH CHJIAMH.
CpaBHEHME TEIITOEMKOCTEN pa3IMYHbIX BEILIECTB.
HaGmronenne kuneHus.

HabtoieHre nocTossHCTBA TeMIIEPaTyphl MPHU TJIABJICHHUH.
Mopaenn TENJIOBBIX ABUTATEIIEH.

Jlabopamopmuuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPY>KEHUIO ACHCTBUS CUII MOJIEKYIISIPHOTO MPUTSIKEHUS.
OnpITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WIIM caxapa.
OneITel MO HAOIIOJIEHUIO TEIJIOBOIO PACHIMPEHMS Ta30B, >KUAKOCTEH U
TBEPABIX TEJL

Ornpezenenue AaBjaeHUs BO3AyXa B OAJJIOHE TITTPUILA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3AyXa OT €ro
00BbEMa M HArPEBAHUS WU OXJIAXKICHUS.

[TpoBepka TUNOTE3bl TUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne u3MeHEHHS BHYTPEHHEM OJHEpruM Tella B pPeE3yJbTare
TerIonepeaadn U padoThl BHEITHUX CHIL.

UccnenoBanue sBJICHUS TeEIJIOOOMEHA NPU CMENIMBAHUU XOJOAHOW H
ropsiuei BOABbI.

OnpeneneHre  KOJMYECTBA  TEILIOTHI, IOJYYEHHOIO BOJOM  IpHU
TEMJI000MEHE C HArpeThIM METAUTMYECKUM ITUITUHAPOM.

Omnpenenenuie yeIbHONW TEIIOEMKOCTHU BEILIECTBA.

HccnenoBanue nponecca ncnapeHusl.

Ornpeenenre OTHOCUTENIbHON BIQKHOCTH BO3yXa.

Ornpenenenue yaelbHON TEIUIOTHI IUIABICHUS JIbJA.

DJIeKTPpUYeCKHE U MATHUTHDIE SIBJICHUS.

Onektpuzauusa Ten. J[Ba poja 3JeKTpUYECKHX 3apsiioB. B3aummopeiicTBue
3apsKEHHBIX Ted. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJICUCTBUS
3apSOKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0OB U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpssk€HHOCTh 3ieKTpuueckoro mnosd. IlpuHiun
CYNEPIO3UIIUU HIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

ONEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
Hctounuku mocTossHHOro ToKa. J[eMCTBUS HSJIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y JEIBHOE CONPOTHMBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. llocnmegoBarenbHOe W MapauiebHOE  COSAUHEHHE
MIPOBOTHUKOB.

PaGora ¥ MOMIHOCTH 3NEKTPHUYECKOrO ToKa. 3akoH Jxoyms—Jlenua.
DNEeKTpUYECKre TIENU U MOTPEOUTENH dIESKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHbIE ~ MarHuThl.  B3auMOJIENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MaraHuTHoe moje 3eMJIM U €ro 3HaueHue JJI )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe mMoJie  DJIEKTPUYECKOro Toka. I[IpumeHneHue
AJIEKTPOMArHuTOB B TeXHUKE. JIeHiCTBHE MAarHUTHOTO TOJISl HAa MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmoisib30BaHHME »IEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SBneHue snexkTpoMarauTHoO uHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpuU3aus Tel.

JIBa poia 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIl.
Y CTPOUCTBO U IEMCTBUE JIEKTPOCKOIIA.

DNeKTpocTaTuuecKas UHIYyKIIHS.

3aKOH COXpaHEHUS FIEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKH U AUDIICKTPUKHU.

MoaenupoBaHue CHIOBBIX JUHHUMN JEKTPUUECKOTO TTOJIS.

HcTOYHMKY TTOCTOSIHHOTO TOKA.

JlercTBUSA DIEKTPUYECKOTO TOKA.

W K N Uk W

=
o

. DIIEKTPUYECKUN TOK B KUIKOCTH.

. I'a30BbIi pa3psm.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHue aeKTpu4eCcKoro HanpsiKEeHUs: BOJIbTMETPOM.
. Peocrar n Mara3un conpoTHBICHUI.
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. BzauMoelicTBre NOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH Pa3eICHUS MOJIOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHuE MarHUTHBIX TTOJIEH TTOCTOSSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe Moje TOKa. JIEKTPOMarHur.

JlerncTBMEe MarHMTHOTO T10JI Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSTHHOTO TOKA.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIPaBJICHUSI WHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO D3JIEKTPU3ALMM Tel HMHAYKIUMEH U MpHU
COIIPUKOCHOBEHUHU.

HccnenoBanne AEUCTBHSL DJIEKTPUYECKOTO II0JI HA MPOBOJHHUKUA U
JUDJIEKTPUKH.

COopka u mpoBepKa PadOThI AIEKTPUICCKON ST MOCTOSTHHOTO TOKA.
W3MepeHure 1 peryiaupoBaHue CUIIbl TOKA.

M3MepeHne 1 perylnupoBaHuE HAIIPSHKEHUS.

HccnenoBanrue 3aBUCUMOCTH CUJIbI TOKA, WIYLIErO 4Y€pe3 pPe3UucTop, OT
COIPOTHUBIICHHSI PE3UCTOPA U HAIPSKEHMS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb AIEKTPUYECKOTO
COIPOTHUBIICHHSI TMPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJH IONEPEYHOro
CEUEHHMsI U MaTepuraa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH TMPU  MOCIEA0BATEIbHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

ITpoBepka mnpaBwia Ui CHUJIbl TOKAa IPU MAPAJJIENBHOM COECIUHEHUU
PE3UCTOPOB.

Omnpeznenenue padoThl TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  3JIEKTPUYECKOI'O TOKA, BBIAEISIEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, WIYHIETO 4epe3 JaMmIOo4yKy, OT
HaIIpSDKEHUS HA HEW.

Onpenenenne KII/ narpesarens.

HccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBHSI IIOCTOSIHHBIX MarHUTOB.
WN3ydeHue MarHUTHOrO TIOJII TOCTOSHHBIX MAarHUTOB TMpH  HX
00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanne NeUCTBUS DIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AeNCTBUS MAarHUTHOTO IT0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. U3mepenne KII1 anekTpoaBUraTteabHOU yCTAHOBKHU.

21. OnBITBI IO HWCCIACAOBAHUIO SIBJICHUSI JJICKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHNE HW3MEHEHWW 3HAYEHHWS W HaNpaBICHUS HWHIYKIHMOHHOTO

TOKA.
9 KIIACC

Mexannyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanbHass Touka. (Cucrema oTcuéra.
OTHOCHUTENLHOCTh MEXaHWYECKOI'o JIBM)KEHHsS. PaBHOMepHOE MNpsSMOIMHEITHOE
nBwxeHue. HepaBHoMepHOE TpsAMoiMHeiHOe aBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOE TMpsiMoiiMHEWHOe JBrkeHue. CBoOoaHOE
nagenue. Onwitel ["anuies.

PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTH. llepron m wacrora oOpalleHus.
JlunelriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBbit 3akoH Hprorona. Bropon 3akon Herotona. Tperunii 3akoH HerotoHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHUS TIOKOSI, APYTUE BUIbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JlBwkenue mianer BOkpyr Connna. IlepBas xocMuueckas CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHus. MOMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. M3meHeHue umnyinbsca. Mnyiabe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOLIHOCThb. PaboTa CHil TSKECTH, YHNPYrOCTH,
Tpenusi. CBsi3b dHEpruu u padothl. [loTeHIManbHast SHeprus Tena, MOJAHITOro Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIManpHas 3HEPrusl CKaTou NMpyKUHbl. KuHeTnueckas
sHeprus. TeopeMa 0O KMHETMYECKOM DHEPIHMHU. 3aAKOH COXPAHEHHS] MEXaHWYECKOU
JHEPI'UHu.

Hemoncmpayuu.

1. HaGmronenrne MEXaHWYECKOTO JBM)KCHHS Tella OTHOCUTEIHHO PA3HBIX TET

OTCu€Ta.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME NyTE€H W TPACKTOPUM JIBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS PSIMOJIMHEUHOTO JBU>KEHUS.
HccnenoBanue mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6mroienre MexaHUIeCKuX SIBICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PpPaBHOMEPHOM H  YCKOPEHHOM  JIBH)KCHHUU
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHMOCTh YCKOPEHHS Te€lla OT MAacCChl Te€jla U JCHCTBYIOIIEH Ha HEro
CHIIBI.

Habmronenne paBeHCTBa CHIT TIPA B3aMMOICHCTBUAN TEJI.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITyJIbCa IIPU HEYNIPYTroM B3aMMOIEHCTBUU.

CoxpaHeHre UMITYJIbca MPU aOCOTIOTHO YIIPYTrOM B3aMOACHCTBHUU.
HabmtoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM YHEPTUH TIPU CBOOOHOM TaJICHUH.
CoxpaHeHnEe MEXaHUYECKOM SHEPTUU TIPU IBUKECHHUU TEJa MO JCHCTBUEM

MIPY>KUHBL.

Jlabopamopmuosie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIbHEHIIEr0 PaBHOMEPHOIO
JIBH>KCHUS IIAPUKA WA TEIEHKKH.

Ornpenenenne cpeHed CKOPOCTH CKOJBXEHUsSI OpycKa WU JABUKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJBXKEHUSI OT CHJIbI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenenne KodHPUIIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
10 TOPU30HTAJILHON MOBEPXHOCTH.



10. Onpenenenue paboOThl CWJIBl  YOPYrocTH TpU MOAbEME Tpy3a ¢
MCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.
11. 3ydyeHune 3aKkoHa COXPaHEHUS SHEPTUH.
Mexanuveckue KoJae0aHUS U BOJIHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyJda. MaremMaThudecKuil U NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3atyxawmue — KojeOaHusa.  BbeIHyXJIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoOWMCTBa MexXaHMYeCKMX BOJH. IIpomonbHble U
nornepevyHble BOJHBL. JlMMHA BOJHBI U CKOPOCTh €€ PACIpOCTPAHEHHS.
MexaHuueckue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKkocTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. UHpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

Pacnipoctpanenue npooJIbHBIX U MOMEPEUHBIX BOJH (Ha MOJIEIH ).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue 4YacTOThl W Tepuoja KojeOaHWW MaTEeMaTUYECKOTO
MasiTHUKA.

2. OmpepeneHnre 4aCTOTHI ¥ TIEpUOa KOJICOaHUHN MPY>KUHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
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4. VccnmenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJICOAHUN TPY>KUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TIEpHOJa KOJIeOAaHWU TPy3a, TMOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. ONbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  TEpHojia  KojeOaHui
MPY>KUHHOTO MagTHUKA OT MacChl IPy3a U )KECTKOCTU MPY>KUHBI.
7. U3MmepeHue yckOopeHHs: CBOOOHOTO MaICHHUS.
DJIEKTPOMATHUTHOE T0JI€ ¥ 3JIEKTPOMAar HUTHbIE BOJIHBI.
DNEKTPOMarHuTHOE  MoJie.  DJIEKTPOMarHuTHble  BOJHBL.  (CBoiicTBa
aJeKTpoMarHuTHeIX BoJH. Illkana »nexTpoMarHUTHBIX BOJH. Mcnonn3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonMHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBoICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
CaeToBbIE AABJICHHUS.

JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE
pacnpoctpaneHue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cera. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
oTpaxxeHue cBeTa. lcmonb3oBaHWE TMOJHOTO BHYTPEHHETO OTPAXXEHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xom mydeit B smH3e. Onruueckas cucrema (poroammapara,
MHKpOCKONa M Tejieckoma. ['ma3 kak omnruueckas cucrema. bimzopykocTs u
NanbHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. JMcnepcus cBera.

Hemoncmpayuu.

IIpssmonrHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pa>keHM B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cera.

OnTuyeckuid CBETOBOJ.

Xon nydei B cobuparorieit TuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tonydyenue n3o00pakeHU C MTOMOIIBIO JTUH3.

[Tpunuun neiicTBust GoToarmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Moaens riasa.

11. Pa3nokenue 6enoro cBeTa B CIIEKTP.
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12. [lonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIjla OTPaKEHHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydyeHue xapaKTepuCTUK U300paxKeHus MPeAMETa B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».



4. TlomyuyeHue n300pakeHU € MOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIbI cOOMparomien
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO LBETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
I[BETOBBIE (DUIIHTPHI.
KBanToOBbBIC SIBJICHUS.

Oneitel Pe3epdopaa u nnanerapHas mozenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBanTel. JInHenyaTele CIEKTPBI.

PanunoaktuBHOCTh. Anb(da, O0eTta- U ramma-usinydeHus. CTpoeHHe aTOMHOIO
anpa. HykmonHas wMopens aromHoro saxapa. HMsoromsl.  PagmoaxTrBHBIE
npespamenus. llepnon nmomypacrnana aTOMHBIX SIED.

SnepHble peakuvu. 3aKOHbI COXPAHEHUS 3apsAIOBOIO M MacCOBOIO YMCEIL
DHeprus cBsi3M aTOMHBIX saep. CBsA3b Macchl M dHEpruu. Peaknuu cuHTe3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIOUIEHHUS.

2. CnekTpsl pa3jIM4YHbIX T'a30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOMINX U3ITYICHUH.

6. Perucrpanus nsnydeHust IpupOAHBIX MUHEPAJIOB U IMPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaGmroneHue CIUIONMIHBIX U TMHEHYATBIX CIIEKTPOB U3TyYEHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YacTHULBI IO TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. MBmepeHue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOLIHIT MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUH MOAYJIh MIPEIHA3HAUEH JIJIsi CUCTEMAaTU3AINH
u  0000mIeHUsT MOPEIMETHOTO  COACpKaHMS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (U3HMKH, a TAKXKe ISl MOATOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABLINX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECNEYMBAETCA JOCTUKEHUE MPEIMETHBIX U
METanpeIMETHbIX  IJAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTb: OCBOCHME HAyYHBIX METOJIOB HCCIEAOBAHUSA



SBIICHUI TIPUPOJBI M TEXHUKH, OBIAJCHHEC YMEHHUSMU OOBSICHITh (U3NUECKUE
SBJICHUS, TIPUMEHSA TIONydYE€HHbIE 3HAHWS, penarb 3aJa4d, B TOM 4YHUCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[IpuHIIUTIHATBHO JEATEIBHOCTHBIN XapaKTep JAaHHOTO pasjiesia peaau3yercs
32 C4€T TOro, YTO OOyYaromuecs BBHITONHAIOT 3aJaHus, B KOTOPBIX WM
peIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pACIO3HABAaTh M HAYYHO OOBSICHATH
(dbu3nyecKue SIBJICHHS B OKPY)KAIOIIEH IPUPOJIC U MTOBCEIHEBHOMN KU3HH,

WCIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBICHUH, B TOM
YquUCIIe ISl IPOBEPKU TUIIOTE3 M TIOJYYEHHUS TEOPETUIECKUX BBHIBOIOB;

OOBSICHATh HAYYHBIC OCHOBBI HanOoJiee BAXKHBIX JOCTHKEHUNU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTHYECKOT0 MCTIOJIb30BAHUS PA3IMYHBIX MCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBpAIlCHHUs] U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPTHUH.

Kaxgas w3 TeM [OaHHOTO MOIYJS BKJIIOYAET AKCIEPUMEHTAIbHOE
UCCIIeZIoOBaHNE O00O0O0IIaroMero xapakrepa. Moaynb 3aBepliaeTcs MPOBEACHHEM
JUAarHOCTUYECKON U OLEHOYHOM pabOThI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6HICFO 06p330BaHI/IH HaIIPaBJICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOy4aroiierocsi 0ynyr copMUpOBaHbI CIEAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

- NIPOSIBJICHUE MHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3MYECKON HayKH;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) rpaKIaHCKOr0 U IYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJECHUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOIeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuky;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX IPUHLUIIOB B JEATEIbHOCTH
y4€HOI0;

3) 3cTEeTH4eCKOro BOCIIUTAHUSA:

- BOCIIPUSITUE 3CTETUYECKHX KauyecTB (PU3MUECKOM HAyKu: €€ TapMOHHYHOIO
IOCTPOEHMS], CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI O TO3HAHMS:

- OCO3HaHHUE IIEHHOCTU (U3MUECKOW HAYKM KAaK MOUIHOTO HWHCTPYMEHTa
MTO3HAHUSI MUPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHUM, BaXKHEWILIEW COCTABJISIIOLIECH
KYJIbTYPBI;

- pa3BUTHE HAYYHOU IFOOO3HATENILHOCTH, WHTEpPECa K HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opvmupoBaHus  KYJbTYPbl 3I0POBbS W  3MOUHOHAJIBHOIO
OJlaromosyyms:

- OCO3HAHHME IIEHHOCTH O€30MacHOro oOpa3a >XU3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHUpPE, BAXKHOCTH MpaBUil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JOMAITHUX YCIIOBUSAX;

- c(hOpMHUPOBAHHOCTh HaBblKa pe(JIeKCUU, MNpPU3HAHHME CBOEro IpaBa Ha
OLIMOKY M TaKoTo K€ IIpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHUS:

- aKTMBHO€ Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOW OpraHM3aluM, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLMAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B TOM YHCIE M (PUINYECKUX
3HAHUU;

- UHTEpEC K MIPAKTUUECKOMY U3YUEHHUIO NPOPECCUid, CBA3aHHBIX C (PUUKON;

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUSA

- OpUEHTAalMsl HAa MpPUMEHEHUE (U3MYECKUX 3HAHUU JUId peuieHus 3aaad B
o0acTu OKpy’Karoulel cpeapl, MJIAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUM JJISI OKPYXKAIOLIEH CPEbL,

- OCO3HaHHWE II00ATBHOrO XapakTepa AKOJIOTMYECKUX MpoOJeM M MyTed HuX
pelleHus;

8) aganTanum K M3MEHAOIUMCH YCJIOBMAM CONMAJIBHON W NPUPOAHOMN
cpeabl:

- TMOTPeOHOCTh BO B3aMMOJEUCTBUU TMPH BBIMOJHEHUH HCCIECAOBAHUNA H
IPOEKTOB (PU3MUYECKON HANpPaBICHHOCTH, OTKPBITOCTb OINBITY W 3HAHUAM
APYIuxX,

- TOBBILICHHWE YPOBHSA CBOEHM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NEATEIbHOCTD;

- MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMW, B TOM 4HCIIEe (DOPMYIUPOBATh
UJICU, IOHSTHS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSIX;

- OCO3HaHHE Je(DUITUTOB COOCTBEHHBIX 3HAHWNM U KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

- IUJIJAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHHH HOBBIX (DUIMUECKUX
3HAHUU;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U NMPUPO/IbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIB30BAHNEM (PU3MUECKUX 3HAHUI;

- OLICHKA CBOUX JEUCTBUUM C YYETOM BIMSHMSA Ha OKPYXKAIOWIYI0 Cpexdy,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO

o01ero oopazoBanus y o0ydaromierocss 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKJIIOYAOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC TEHCTBHSI,
KOMMYHUKAaTUBHBIC  yYHHUBEpPCaJbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHHUBEPCATbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:

e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB
(ssBEHUN);



yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS IS
0000111eHNs U CPaBHEHUS;

BBISBJISTH 3aKOHOMEPHOCTH M MTPOTUBOPEUHS B pacCMaTpUBACMBbIX (pakTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CIICICTBCHHBIE CBSI3M TMPU HM3y4eHUHU (HU3MUECKUX
SIBJICHUW U MPOIIECCOB, JIENaTh BHIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
U MHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIBUTATh TUIMIOTE3bI O B3aMMOCBSI3AX
(U3UYECKUX BEJINYHH,

CaMOCTOSITEJTIbHO BBIOMpPATh CHOCO0 pemieHus y4eOHOW ¢u3nuecKkon
3a1a4u (CpaBHCHUE HECKOJHKMX BapHAHTOB DPEIICHUS, BHIOOp Hambolee
MOJIXOJIAIIETO C YYETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOATEILHO COCTaBJIEHHOMY ILIaHY OIBIT, HECIOKHBII
(bu3MUeCKUl IKCIEPUMEHT, HEOOJBIIOE UCCIeI0BaHUE (PU3UUECKOrO
SBJICHUSL;

OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIE0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIECHUS M BBIBOJIBI MO pe3yJibTaTam
MPOBEIEHHOT O HAOJIOICHHSI, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIee pa3BUTUE  (PU3HMUECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONO0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTH Pa3JIMYHbIC METO/bI, MHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
oTOope MHGOPMAIMKM WM JAHHBIX C YY4ETOM MPEUIOKEHHON YueOHOM
bu3ngecKoil 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATU3HPOBATh M MHTEPIPETHPOBATh HH(POPMAIIHIO
Pa3IUYHBIX BUIOB U POPM MPEIACTABICHHUS;

CaMOCTOSITCJIbHO ~ BBIOMpATh ONTHMAIBHYIO (OpMY MpeacTaBICHUS
UHPOPMALIMM ¥ WJUTIOCTPUPOBATh peIlacMbie 3aJlaud  HECIIOKHBIMHU
cXeMaMHu, JJHarpaMMaMHt, HHOU TpaduKOi ¥ X KOMOMHAITUSIMHU.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI:

B XOJi¢ OOCYXIeHHsS y4eOHOro MaTepualia, pe3yibTaToB JIabOpaTOPHBIX
paboT 1 TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC HAa PEIICHHE 3aJlauyd U TOJICP)KaHUE
0aro’keaaTenbHOCTH OOIICHUS;

COIIOCTAaBJIATh CBOM CYXJICHHS C CYXKICHHSIMH JIPYTHX YYaCTHUKOB
Juanora, 0OHapyXKHBaTh Pa3IU4Ke U CXOJICTBO TTO3UITUN;



BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIIATH PE3YJILTAThl BHITOJIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCnIeprMEHTa, UCCIIEA0BAHMUS, IPOCKTA);

NOHMMAaTh W HCIOJB30BaTh  IPEUMYILIECTBA  KOMAaHIHOW MU
WHJUBUIYaIbHOM pabOThl MpH pEUIeHUHM KOHKPETHOM (PU3HUECKOU
pOoOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JAESTENIBHOCTH, OPraHU30BBIBAThH JIEHCTBHUS
no e€ JOCTIXKEHHMIO: paclpeleNsaTh poJid, OO0CYXAaThb MPOLECCHl U
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIlpaBJICHUI0O W KOOPJIWHHUPYS CBOM JEUCTBUS C JAPYTUMH
YJIEHaMH KOMAaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YY4E€OHBIX CUTYalMsX, TPEOYIOIUX
JUIs perieHust (U3NYECKUX 3HaAHUM;

OPUEHTHPOBATBHCS B  PA3IMYHBIX IIOAXOAAX NPHUHATHS  PEIICHUHN
(MHIMBUYyalbHOE, MPHUHATHE DPELICHUS B TpyIIe, NMPUHSATHE pElIeHUM
rpymmoii);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WIn
IUTaHa HMCCIEAOBAHUA C Y4ETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATH MPEJIaracMble BApUAHTHI PELICHUI;
JienaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIPeAJiaraTh IJIaH €€ N3MEHEHNUS;
OOBACHATHh NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  pe3yJbTaToB
JeSTEeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEIATEILHOCTh (B TOM YHWCJE B XOJ BBINOJHEHUS
(Gu3NYeCKOoro HCCIEAOBAHMUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBUSIM,;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJE€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
MpU3HABATh CBOE MPABO HA OLIMOKY MPHU pPelIeHUH PU3NYECKHUX 3a7a4d WIn
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TaKOE K€ MPaBo JAPYroro.



INPEAMETHBIE PE3YJIbTATBI

K xoH1y o0yueHus B 7 kjiacce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YpOBHE
JOJKHBI OTpaxaTh () OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUI:

UCIOJb30BaTh  MOHATHS:  (PU3MUECKHME U XUMHYECKHUE  SIBJICHUSA,
HaOJI0/ICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AMHUIIBI (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOE), MEXaHHYEeCKoe [BUXKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSIMOJMHENHOE), TPACKTOPHUS, PABHOJAEHCTBYIOIIAS
CuUJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
cooOuIarouecs Cocysbl;

paznuyath siBineHus (aud¢ysus, TEMIOBOE ABMKEHUE YAaCTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBH)KCHHE,  WHEpLMS,
B3aMMO/JICHCTBHE TEJl, PABHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OCBIO
BpallleHUsl, Mepefadya JaBJICHUS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
ra3amMy, arMoc(pepHoe JaBlIeHHWE, IUIABaHUE TeJ, IPEBPALLCHUS
MEXaHUYECKOW SHEPruu) Mo ONUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBIICHWE M3YyYEHHBIX (U3UYECKUX  SBICHUM B
OKpy)XaronieM MHpe, B TOM uucie (U3MUECKUE SIBICHUS B TPUPOIE:
IIPUMEPBI JIBHKEHHUS C PA3IUYHBIMM CKOPOCTSMH B >KMBOW M HEXHUBOU
NpUpoje, NEWCTBUE CHIIBI TPEHUS B MPUPOJIE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJCHUS HA >KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJie 4eJIOBEeKa, NMPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/a4y B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3UUYECKUX SIBICHUM;
OIKCHIBATh M3yYCHHBIE CBOWCTBA T€l U (PU3UUECKHE SIBICHUS, UCTIONb3YS
¢usnyeckue BeNMUYUHBI (Macca, 00BEM, IUIOTHOCTh BEILECTBA, BpEMS,
IIyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, CHJIAa TpEeHHs, JaBieHHe (TBEPAOro Tesa, MKUIAKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOIIHOCTh, IJIEYO CHJIBL,
MOMEHT CHJIbI, KO3(Q(QULIHUEHT TMOJIE3HOr0 JICUCTBUS MEXaHU3MOB,
KUHETUYeCKass M TOTEHIUallbHAs 3HEPrus), MpH ONMCAHUU IPABHIIBHO
TPaKTOBaTh  (PU3UYECKH  CMBICH  HMCHOJB3YyEMBIX  BEIUYUH, HX
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUMYHMH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIOLIME JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTMMHU BEIUYUHAMMU,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHHUS M MPOLECCHI,
WCIIONB3Ys MpaBUjIa CIOXKEHUs CUi (BIOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBUiIO paBHOBecUs peiuara (0Ji0ka),



«30JI0TO€ TPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPruM, NIpPU DSTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUS, IPOLIECCHl U CBOICTBA TEN, B TOM YHCIIE
U B KOHTEKCT€ CHUTyalluil MNPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh [IPUUUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3NUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pematb pacyéTHele 3agaud B 1-2 1eHCTBUA, HMCHONB3YyS 3aKOHBI M
dbopmyIibl, CBs3BIBaIONIME (PU3MUECKHME BETUYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 33/1a4 3aIUCBIBATh KPaTKOE yCIOBHE, MOJCTABIATh (DU3HUECKUE
BEIMYMHBI B (DOPMyINIbI ¥ TMPOBOAUTH Pacu€rhl, HAXOAUThH CIPABOUYHBIC
JTaHHbIE, HEOOXOAUMBIE JIJIsl PEIlIeHUs 3a]ay, OLICHUBATh PEATUCTUUYHOCTh
MOJIYYCHHON (PU3UYECKON BEITMUUHEI;

pacrno3HaBaTh MpOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh MpU TTOMOUIU
(bu3NYECKUX METOAOB, B OMUCAHUH UCCIIECIOBAHUS BBIJICIATH MPOBEPIEMOE
npeanonokenue  (TUIoTe3y),  pazauyaTb W HMHTEPIPETHUPOBATH
NOJy4YEHHBI pE3ysIbTaT, HAXOJUTh OLIMOKM B XOJAE OIBITA, JeNaTh
BBIBOJIBI 10 €r0 pe3yJIbTaTaMm;

IPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
dbuznIecKux CBONCTB TelL: bopMyIUpoBaTH MIPOBEPAECMBIE
IPEOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000py10BaHMS,
3allMCBIBATh X0/ OIbITa U (POPMYIHPOBATH BHIBOABI;

BBITIOJIHATh TPSMbIE W3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUIIBI U TEMIIEpaTypbl C HCIOJb30BAHHEM AaHAJIOTOBBIX U
nudpoBbIX MPUOOPOB, 3aMUCHIBaTh TMOKa3aHWUs NPUOOPOB € YUETOM
3a7]aHHON aOCONIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKON BETUUYHHBI OT
JIpYrod € HCIOIb30BAHUEM TMPSIMBIX M3MEPEHHUH (3aBUCHMOCTH IyTH
PaBHOMEPHO JIBMXKYIIErOCsl Tejla OT BPEMEHHM [BHUKEHUS TeENa, CHIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJ, CHUJIIBI
VIIPYTOCTU OT YMJIMHEHUS MPYKHUHBI, BBITAIKUBAIOLIEH CUJIBI OT 00BbEMA
NOTPYKEHHOM YacTU Tejaa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJNO0, YCIOBUI
IUTaBaHUs TeJ, YCIOBUN paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4eOHOro HCCIEAOBaHUs, COOMpaTh YCTAHOBKY U
BBINIOJIHATh M3MEpPEHHUs, Cenys MNpPeJIoKEHHOMY IaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH B BHJE



MPEIJIOKEHHBIX Ta0NMI] U TpadUKOB, J€NaTh BBIBOJLI MO pE3yibTaTam
UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3MUECKUX BETUYHH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIA TPEHUS CKOJIbXKECHMUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs  CHJIA, JEHCTBYyIOIIas  Ha
MOTPY)KEHHOE B JKUIKOCTh TeNo, KOAXD(PHUIIMEHT MOJE3HOTO ICUCTBUS
IOPOCTBIX MEXaHU3MOB), Cilenysl NPEAJIOKEHHON HHCTPYKIUU: TIpU
BBIMIOJTHEHUN HW3MEPEHHH CcOOMpaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY M
BBIUUCIISITh 3HAUEHNE UCKOMOW BEIMYUHBI,

co0iroAaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOILIAIOIIHUECS COCYIAbI, OapomeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHLHUIBI JCUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OmHCaHuA (B TOM YHUCIE:
NOJIINITHUKK, YCTPOHCTBO BOJOIMPOBOAA, TUIAPABIUYECKHN  Ipecc,
MaHOMETp, BBICOTOMEP, OPILIHEBOIN HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUW M HEOOXOAUMBIE (PU3HUUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOANTH  MPUMEPHl  (HAXOAWTh HMHPOpPMALMIO O  MpHUMEpax)
IPAaKTUYECKOTO HCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
JKU3HH JIJIs1 obecrieueHrst 0€30MacHOCTH TIPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYKAIOLIEH cpene;

OCYIIECTBJIATh OTOOpP UCTOYHUKOB uHGMopmanuu B HHTepHere B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3MUYHBIX HCTOYHUKOB BBIACIATH
uHdopmaIio, KOTopas SBISETCS MPOTUBOPEUYMBON WU MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BHIMIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIpPaBOYHBICE MaTepualbl,
pecypchl cetn VIHTepHET, BIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHUKOB MH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM
qycie MyOIMYHO JAeNaTh KpaTKWe COOOIICHHS O pe3yibTarax MPOEKTOB
WA Y4eOHBIX HCCJIENOBAaHWUN, TpPH OTOM TPaMOTHO HCIOJIB30BaTh



U3YYEHHBI MOHATUMHBIA ammapaT Kypca (U3HMKH, COIPOBOXKJATh
BBICTYIIJICHUE IIPE3CHTALUEN;

IpU BBIMOJIHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHUMA pacIpenessiTh
00513aHHOCTH B TpPYNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJadyaMH,
CIIEAUTh 3a BBINOJHEHUWEM IUIaHA JIEWCTBUM, aJ€KBaTHO OIICHUBATh
COOCTBEHHbI  BKJaJ B  JCATENBHOCTh  TPYIIbI,  BbICTpauBaTh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoH1y 00yueHusi B 8 kiiacce rnpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUM:

WCTOJIb30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amop(HBIE Teia, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BJIAKHOCTh
BO3/1yXa, TEMIEparypa, BHYTPEHHSII DHEpPrusi, TEIUJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsifl, IJTEKTPUUYECKOE TOJIE, IPOBOJIHUKHU
Y TUDJICKTPUKH, MIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE MU CXKaTue, Teriornepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIMs, IUIABJICHHE, KpHUCTaUIM3aIus (OTBEpJeBaHKE), KHUIICHHE,
TemIonepeaaya (TEenI0MpOBOHOCT, KOHBEKIIHS, M3IIy4EHUE),
AJIEKTPU3ALIMS TEJl, B3aUMOJICUCTBUE 3apsIOB, JCUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWUMOJCHCTBUE MACHUTOB, JICHCTBHUE
MAarHUTHOTO TOJISi Ha IIPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAsT WHTYKITHS )
10 OINHMCAaHUID MX XapaKTEepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBIIGHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpYXKaloIlleM MHUpe, B TOM 4Yucie (GU3HMYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE W KaNWUIAPHBIE SIBICHUS B MPUPOJE,
KpUCTAJUIBI B Tmipupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opur3bl, 00pa30BaHKUE POCHI, TyMaHa, MHES, CHETa, dJIEKTPUUIECKUE
SBJICHUS B aTMoc(epe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMiid, Jpeid IMOJI0COB, POJIb MAarHUTHOTO MOJIS JJIs KU3HU Ha
3emiie, MOJISIPHOE CUSHUE, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PUBMUECKHUE SIBJICHUS, UCTIOIb3Ys
(dbu3nYeCKre BEIUIUHBI (TEMIIepaTypa, BHYTPECHHSS dHEPTHUs, KOJIUUECTBO
TEIUIOTHI, yJelbHAs TEIIOEMKOCTh BEIIECTBa, YAEIbHAS  TEIUIOTa
MJIaBJICHUSA, yJeJbHas TeIjioTa MapooOpa3oBaHUs, yedbHas TeIioTa
CropaHus TOIUIMBa, KOA(D@HUIIMEHT TIOJIE3HOrO JACHCTBHS  TEIJIOBOM



MAIlIMHBI, OTHOCHUTEJIbHAs BIIAXKHOCTb BO31yXa, JJICKTPUYECKUU 3apsif,
CUJa TOKA, DJJIEKTPUYECKOE HAINPSIKEHHUE, CONPOTUBICHUE IPOBOJHUKA,
yIEIbHOE  CONpPOTUBJIEHUE  BEIIECTBA, pabdora HW  MOIIHOCTb
AIEKTPUYECKOTO0  TOKa), TMpPU ONHUCAHUM TPABWIBHO  TPAKTOBATH
(U3HYECKUI CMBICI HMCMOJIb3YEMbIX BEJIMYHMH, 0003HAYEHUS U €IUHMIIbI
bu3MYEeCKUX BEIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SBICHHUS M MPOLECCHI,
UCIIONb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYIIIPHO-KMHETHUYECKONW TEOPUU
CTPOEHMS BELECTBA, MPUHLHUII CYNEPIIO3ULHMHA NOJeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsAaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHMs DJHEPruM, [pPU ITOM JaBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMCHIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

OOBIICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallld NMPAaKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABIISTH
IPUYMHHOCIIEICTBEHHBIE CBSA3HU, CTPOUTh OOBSICHEHHE U3 1—2 JOrn4ecKux
iaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUIA,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarbh pacu€THbIC 3adayd B 2—3 JIEUCTBUS, MCIIOIb3YS 3aKOHBI U
dbopmyIibl, CBs3bIBatONIME (DU3MUECKHE BEIWYMHBL: HAa OCHOBE aHalM3a
YCJIOBHUS 3aJa4M 3allMChIBATh KPaTKOE YCJIOBHME, BBIABIATH HEIOCTATOK
JAHHBIX JUIsl pelleHus 3aJaud, BbIOMpATh 3aKOHBI U (POPMYIIbI,
HeoOXoMuMMbIe il €€ peIIeHUs, MPOBOAUTH pacuy€éThl M CpPaBHUBATH
MOJIYYUEHHOE 3HaueHue (PU3MYEeCKOM BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPH OMOIIU
(bu3NYECKUX METOMOB, HCIIONb3Yys OMHCAHWUE HCCIEAOBAaHHUSA, BbIIEIATH
IPOBEPAEMOE  IPEIAIOI0KEHUE, OLEHUBATh IIPABWIBHOCTH IIOPsAKa
IIPOBEICHUS UCCIIEIOBAHNS, 1€JIaTh BBIBOJIBL;

MPOBOAUTH OMBITBI MO HAOMOAEHUIO (GU3MYECKUX SBJICHUM  HWIM
(U3HYECKUX CBOWCTB TeJl (KAMWUISIPHbBIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUSA U
HarpeBaHusl NpU M3JIYYEHUU OT IIBETa M3IIydarolled (MOriIouaromiei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOABI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAad €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl U B3aUMOJICHCTBUE
DNEKTPUYECKUX  3apSAA0B, B3aUMOACHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YyAIIM3allAsl MAarHUTHBIX ITOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHATHOTO TOJI Ha INPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,



CBOMCTBA OJEKTPOJBHUTaTeIsl TIOCTOSHHOTO TOKa): (POPMYIMPOBATH
MpoBEpsieMbIe MPEATNIOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHMs, OMIMCHIBATH XOJ1 OMbITa U (DOPMYJIUPOBATH BHIBOHI,
BBIIIOJIHATh ~ NPSIMBbIE  U3MEPEHUs]  TEMIIEPATYpbl,  OTHOCUTEIbHOU
BJIAJKHOCTH BO3JyXa, CHJIbI TOKA, HANPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3MUYECKHX BEIUYUH, CPABHUBATh
pe3yJIbTaThl U3MEPEHUH ¢ yU4ETOM 3aJaHHOM a0CONMIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKON BETUYUHBI OT
JIpyroil ¢ MCHOJb30BAHMEM MPSIMBIX U3MEPEHUH  (3aBUCUMOCTH
COMPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU IOMNEPEYHOTO
CEUYECHHS U YJICJBHOTO CONPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUJIbI TOKA,
WIYIIET0 4Yepe3 MNPOBOJHUK, OT HANOPSDKEHHWS HA MPOBOJHUKE,
UCCIEAOBAHNE IIOCJIENOBATENBHOTO M MAapajuIeIbHOTO  COEIMHEHUN
MPOBOAHUKOB): TUUIAHUPOBATh HCCIIENOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEpPEHUs, CIeNys MNPeJIoKEHHOMY IIaHy, (UKCHUpOBATH
pe3yJbTAaThl TMOJYYEHHON 3aBUCHUMOCTH B BHUAC TaOnui W TpaduKoB,
JIeTIaTh BBIBOBI MO PE3YIbTATaAM HCCIICIOBAHUS;

MPOBOAUTh KOCBEHHBbIE H3MepeHUs (QU3nYeckux BeTudyuH (yaesbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMNPOTHUBJICHUE MPOBOJHHMKA, paboTra U
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEAYS MPEIIOKEHHOW WHCTPYKIWH, U
BBIYUCIIATh 3HAYCHHUE BEIIMUNHBI;

coOIOaTh MIpaBMiIa TEXHUKW 0€30MaCHOCTH TIPH padoTe C JIab0paTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh TMPUHIUIBI JEUCTBUS HM3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX oOmnucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETD,
BOJIBTMETDP, CUETUUK DIJIEKTPUUECKOM HHEPrUH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), DIIEKTPUUECKUE
MPEAOXPAHUTEIH, SJIEKTPOMArHuUT, SJIEKTPOJABUTATEIb MIOCTOSTHHOTO TOKA),
UCIOJIb3ysd 3HAHUSI O CBOMCTBax (PU3MYECKUX SBJICHUN U HEOOXOIUMbIE
(duznYeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOWCTBA WM W3MEPHUTEIIbHBIE
npuboOpel MO CXeMaM ¢ CXeMaTHYHBbIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, THUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX
LETEN C MOCIEA0BATENBHBIM U NAPAUICIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHUS DJIEMEHTOB DJIEKTPUUECKUX IIETICH;



OpPUBOJIUTH  MpUMEphl  (HAXOAuTh  WHOpMAIMI0O O  IpuMepax)
MPAKTUYECKOTO HCIIONb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM U1 oOecreueHnst 0€30MacHOCTH MPpU OOpalleHu ¢ TpuOopaMu U
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 370POBbS U COOJIOJACHUS
HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK HWH(OpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
NHTepHeTe, Ha OCHOBE HWMEIOIIUXCA 3HAHUM W IYT€M CpaBHEHUS
JOTIOJTHUTEIIEHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIIUIO,  KOTOpas
SBJIICTCS POTUBOPECUNBOIN MIIM MOXET OBITh HEJIOCTOBEPHOW;
WCITIOJIb30BaTh MPH BBITIOJHEHWN YYCOHBIX 3aJIaHUN HAYIHO-TIOMYJISPHYIO
TuTepaTypy (u3mdecKkoro copep)KaHUs, CIPABOYHBICE MaTEPUATIBI,
pecypcel cetn MHTEpHET, BIageTh mpruéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi HHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
Co3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIC W KPATKHWE YCTHBIE COOOIICHUS,
0006mas uHOOpPMAIMI0 M3 HECKOJbKHX MCTOYHUKOB (DU3UUECKOTO
CONEp)KaHUsS, B TOM UHCIE TYOJIMYHO TPEICTABIATH pPE3yIbTaThl
MPOEKTHON WJIM WCCIIEAOBATEIIbCKOW JEATENBHOCTH, TIPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOKJATh BHICTYIUICHUE TIPE3CHTAIINCH;

MpU  BBIMOJHEHUH YYE€OHBIX TPOEKTOB W HCCICAOBAHMM (U3MUECKUX
MIPOIIECCOB PACTIPECATh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMHM, CJICIUTh 32 BBHIMOJIHEHUEM IIJIaHa JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeATEIbHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.

K xoHIy 00yueHusi B 9 kiiacce rnpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUM:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MaTepuajbHas TOYKa,
TPAeKTOPHUsI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JBUXKEHUS, AehopMarius
(ynpyrasi, miacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTbh M TEPErpy3Ku, IEHTP TAKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUsS U
BOJIHBI, 3BYK, WH(QPa3ByK M yJAbTPa3BYK, 3JECKTPOMATHUTHBIC BOJIHBI,
IKajga 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1aIbHO30PKOCTb,
CHEKTPbl UCMYCKAaHUSI W TOTJIONIeHUs, aibda, 0eTa- U raMma-u3JIydeHus,
M30TOIBI, SIACPHAs YHEPTEeTHUKA;

paznuyaTh SBJCHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JBI)KCHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE ABUXKEHHE, CBOOOJIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBHXKEHUE 10 OKPY>KHOCTH, B3aUMO/JICHCTBUE



TEJ, PEaKTUBHOE JBM)KEHUE, KOJeOaTelIbHOE ABM)KEHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBH)KEHUE, OTPAKEHUE
3BYyKa, NPSIMOJUHEHHOE pPacHpOCTpPaHEHHE, OTPAaXEHUE M IPEOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, pa3jiokKeHHe OeJIoro cBera B
CHEKTp U CJOXEHUE CIEeKTPAJIbHBIX LIBETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3TYyYEHHs]) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHWE M3YyYEHHBIX (U3MYECKUX  SBICHUH B
OKpyXaronieM Mupe (B TOM 4Yucie (PU3NYECKUE SBICHUS B TMPUPOJIE:
NPWINBBI U OTJUBBI, ABMKEHHUE TU1aHeT COTHEYHON CHUCTEMBI, PEAKTHBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIHPHUSTHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 3XO, IIBETa Tell,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(UOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTECTBEHHBIN
panuoaKTUBHBIA (DOH, KOCMHUYECKHUE Jy4d, PAJAHMOAKTUBHOE H3ITY4YCHUE
NPUPOAHBIX MHHEpAJOB, JCHCTBUE pPAJUOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M 4eJiOBeKa), MpH 3TOM MEpPEeBOJUTh MPAKTUYECKYIO 3anady B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUYECKUX
SIBIICHUU;

OINKCHIBATh U3YyYEHHBIE CBOMCTBA TN U (PU3MUECKHUE SIBJICHUS, UCTIONIB3YS
¢usnyeckue BETUYMHBI (CpPeOHSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPABHOMEPHOM [IBH)KEHHH, YCKOpPEHHE, MEepeMENIEHUE, IMyThb, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CWJIa YIPYrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJACHUS, BEC Tejla, HUMIYJIbC Tella, HMIIYJIbC CHIIBI,
MeXaHu4yecKkass paboTa M MOIIHOCTb, MOTEHIMAIbHAs DSHEPIus Tea,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAIbHAS 3HEPrusl CKaTOU
NPYXUHBI, KUHETHUYECKash DSHEprus, IIOJIHAasg MEXaHU4ecKass >SHEeprus,
NEPUOJ U YacToTa KoyieOaHUH, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONHUCAHUU
IPAaBUJIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEJIUYMH,
0003HAaYEHUs! M EIUHUIBI (U3MUYECKUX BEIUYHMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIUYHHAMU,
CTPOUTH I'pa)KU U3yYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHHUS W MPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHWs JHEPruHU, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHIUI CYNEpPHNO3UWUMU CUJI, NPUHLIMI OTHOCUTENbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAaHEHHUs 3apsil0BOTO U MacCOBOT'O YHUCEI



IpU SJAEPHBIX PEaKLUAX, IPU 3TOM JlaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATHh (PU3NYECKHE MPOLECChl M CBOKMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallUd MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ OMopoil Ha 2—-3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHH,
(bu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amayu  (omMparolmuecs Ha cucreMy u3  2-3
YpaBHEHUI), UCTONb3ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHalli3a YCJOBMS 3aJaud 3alMChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATh HEAOCTAIOIINE WU U30BITOYHBIE TAaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE IJISl PELICHHs], POBOAUTH Pacu&Thl U
OLIEHUBAaTh PEATUCTUYHOCTb IIOJYYEHHOIO 3HayeHUs  (PU3MUECKOM
BEJIMYUHBI,

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO pPEIINUTh MpU IOMOILU
(buU3NYECKUX METOMIOB, HCIIONb3Yysl ONHMCAHWUE HCCIEAOBAaHUSA, BBIICIATH
MPOBEPSAEMOE MPEIINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPAJIKA
NPOBEACHUS  MCCIEAOBaHUSA, JelaTh  BBIBOJbL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIIOIEHUI U OIBITOB;

IPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
(¢u3MUecKuX CBOWMCTB TeNl (M3ydeHUE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl HHEPruM, 3aBHUCHUMOCTh Mepuoja KoieOaHUil NpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJIEOaHUH, MPAMOJIMHEMHOE pacpOoCTpaHEHHE CBETa,
pasiiokeHue Oesoro cBeTa B CHEKTP, M3YUYEHHE CBOWCTB M300pakeHHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHUs NIpeaMeTa B cOOMparoen
AuH3e, HAOMIOJCHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOATENIbHO cOOMpaTh yCTAaHOBKY M3 HU30BITOYHOro Habopa
0o0OpynOBaHMs, ONHMCBHIBaTh XOJI ONbITA U  €ro  pe3yibTarshl,
(bOopMyIMpPOBaTH BEIBOIBL;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, Ompenemnss
CpeaHee 3HAueHHEe U3MepAeMOM BeIWYMHBI ((POKYCHOE paccTosiHuE
coOuparonieil JuH3bI), OOOCHOBBIBaTH BBIOOpP cloco0a HM3MEpEeHus
(M3MepUTENLHOTO MPUOOpa);

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
UCIOJb30BAaHUEM NPAMBIX HU3MEpPEHUl (3aBUCUMOCTh MYTH OT BpPEMEHU
Py PABHOYCKOPEHHOM JBMKEHUMU O€3 HayalbHOW CKOpPOCTH, IEpUona
Koje0aHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaX€HHUsl CBeTa OT yrja MaJeHUs M yria MPEeJOMJICHUsS OT yria



najieHus1): TUIAHUPOBATh MCCIEAOBAHHME, CaMOCTOATEIBLHO COOMpPATH
YCTaHOBKY, (UKCHUpOBAaTh pe3yjbTaThl TMOJYYCHHOW 3aBUCHUMOCTH
(¢u3uYecKUX BETUYUH B BUJe TaOMUI] U rpaduKoB, JejaTh BBIBOABI IO
pe3yJibTaTaM UCCIEI0BaAHMUS;

MPOBOANTh KOCBEHHBIE W3MEpPEHUS (PU3NUECKHX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TMpPU PaBHOYCKOPEHHOM JIBHDKCHHH,
YCKOPEHHE CBOOOJHOTO TMajeHUs, >KECTKOCTb MPYXKHUHBI, KO3(DPHUIIMEHT
TPCHUS CKOJBKCHHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa H
NMeproj] KoJIeOaHWNW MAaTeMaTUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTUYECKas CHJIa COOMparolied JUH3bI, PaJAHMOAKTHUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUsS, COOMpATh SKCIEPUMEHTAILHYIO YCTAHOBKY H
BBITIONTHATh U3MEPEHUS, CIeAys MPEIIOKCHHON MHCTPYKIIUH, BBHIYHCIISATH
3HAY€HHE BEJIMYMHBI U aHAJIM3UPOBATH MOJYYEHHbBIE PE3YNIBTATHI C YUETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUM;

co0roaaTh MpaBuia TEXHUKU 0€30MaCHOCTH P paboTe C JIabopaTOpPHBIM
000pyJI0BaHHEM;

pa3nuyaTh OCHOBHBIC TPU3HAKKM W3YYCHHBIX (U3MUECKUX MOJICIICH:
MarepualibHasi TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUTAHETapHAs MOJACIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIUIBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX OmucaHus (B TOM 4YHUCIE:
CIUIOMETP, NATYMKHU TIOJOKEHHUS, PACCTOSHUS W YCKOPEHUS, paKera,
DXOJIOT, OYKH, TIIepUCKON, ¢oToarmapar, ONTHYSCKUE CBETOBOJIHI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SIBICHUH ©  HeoOXoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMbl U CXEMATHYHBIC PUCYHKU W3YYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
MpU PEIICHHH YY€OHO-TIPAKTUYCCKUX 3a/Jad, ONTHUYECKHE CXEMBI IS
MOCTPOCHUS N300paKEHUH B MJIOCKOM 3€pKajie U COOMPAIOIIEH JTNH3E;
NPUBOIUTH  MPUMEpPHl  (HAXOAuTh  WH(OpMaIMi0O 0  TIpuMepax)
MPAKTUIECKOTO HCITOJIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHON
KU3HU JI71s1 oOecrieueHrs 0e30MacHOCTH MPpU OOpallleHuu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHCHUS 370POBbS W COOIOACHUS
HOPM SKOJIOTHYECKOTO TTOBECHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK WH(pOpManuu (PU3NYECKOTO COACPKAHHUS B
HNuTepHeTe, caMOCTOSITENIbHO (hOPMYIUPYS IOMCKOBBIN 3aIllpoc, HaXOdUTh



IIyTU OIpENENICHUs] JOCTOBEPHOCTH IMOJIyUEHHOW MH(OPMALIUU HA OCHOBE
VMMEIOLIUXCSA 3HAaHUN U TOIIOJIHUTENIbHBIX UCTOYHUKOB;

MCIOJIb30BaTh MPHU BHINOJHEHUN YYEOHBIX 33JlaHUld HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHbIE MaTepuassbl,
pecypebl cetn MIHTEpHET, BiageTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE
uH(poOpMaIM W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUs,
nyOJIMYHO MPEACTABIIATH PE3YJIbTAThl MPOEKTHOM WIIM UCCIIe10BATEIbCKON
JNEATEIbHOCTA, TPU 3TOM TIPaMOTHO  HCIIOJb30BaTh  M3YYEHHBIN
NOHATUWHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalued ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos
Ne HaumeHoBaHue pa3nesnoB U TemM JIeKTPOHHBIE (LM (] POBHIE)
KonrTpoububie | IIpakTHyeckue
n/n NMpOrpaMMmbl Bcero o0pa3oBaTesibHbIE PecypChl
padoThI padoThbI

Pa3gen 1. @®usuka u e€ posib B NO3HAHUH OKPY/KAKOIIEro Mupa
1.1 dusmka - HayKa 0 IpUpoje 2 0,5 https://m.edso00.ru/ZJ2UI3BMX
1.2 dusnueckre BeITNIUHbI 2 1.5 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTecTBEeHHOHay4YHBII METOJI TO3HAHUS 1 https://m.eds00.ru/ZOL7QLIIS

Wroro no pazneny 5

Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS] 0 CTPOCHUH BeLIeCTBA
2.1 CrtpoeHue BemiecTBa 1 https://m.edso0.ru/2SJI51M41
2.2 JlpmiKeHie 1 B3aHMONICHCTBHE HaCTAL 1 https://m.edsoo.ru/ZXDKQLXCC

BEIECTBA

2.3 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 https://m.edso0.ru/ONOV1XY1K

Hroro no pazgeny 4

Paznen 3. JIBu:keHHe U B3aMMOeiicTBHE TeJl
3.1 MexaHnyecKoe IBUKEHNE https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuwus, macca, miIoTHOCTb 5 1 15 https://m.edso0.ru/GXPU4MT5P
3.3 Cwna. Bunsl cuin 14 1 2.5 https://m.edsoo.ru/9RNDRUONW

Hroro no pazneny 23

Pa3nen 4. JlaBjienune TBEPABIX TeJl, JKMIAKOCTEI U ra3oB

1 N

4.1 Hapnettite. lepeniaia napreHus TBEPILIMA 3 https://m.eds00.ru/XODW367P2

TCJIaMH, ) KUJKOCTAMH U ra3aMH



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBneHue »XKUIKOCTH

https://m.edsoo.ru/2MVXZ0KL4

4.3 ATtMocdepHOe 1aBiieHHE

https://m.edso0.ru/T7134SXNO

JelicTBue )KUAKOCTU U ra3a Ha

4.4 ) 7 3 https://m.edso0.ru/NFE6OY8BNK
HOTpY>KEHHOE B HUX TEJIO

Hroro no pasaeny 21

Pa3nen 5. Pabora u MOIIHOCTB. JHEprus
5.1 Pabora 1 MOIIHOCTD 2 https://m.edsoo.ru/75SLMREDY1
5.2 [IpocTbie MexaHU3MBI 6 15 https://m.eds00.ru/504NQXKX9
5.3 MexaHudeckasi JHEprus 5 1 https://m.eds00.ru/G30454EMT

Hroro no pazueiy 13

Htorosslit ypox/ Beepoccuiickas mpoBepodHast 1

pabora

BIIEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HACOB I10 68 115

I[TPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIIACC

KoJsnyecrBo yacos
HaunmeHoBaHue pa3iesioB U TeM yieKTpOHHbIE (LU POBbLIE)
Ne i/m Kourpoabhbie | TIpakrudyeckue
NMpoOrpaMMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. TenuioBble siBJIeHUS
1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edso00.ru/R8QZNCIPM
1.2 TennoBbie poLecchl 21 1 5 https://m.edsoo.ru/FI142A5VZA
Htoro no pazgeny 28
Pa3nen 2. DinekTpruyecKkue 1 MAarHUTHbIE SIBJIEHUSA
2.1 DICKTPHHICCKHE 3ap %HH' 3apsieHHEIC 7 1 https://m.edso0.ru/R4AQORCTQ4
TeJa U X B3aUMOJICHCTBHE
2.2 ITocTOSIHHBIN AIEKTPHUESCKUI TOK 21 1 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruuTtHbI€ SBJICHUS 6 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHAsI UHIYKLUS 1 https://m.edsoo.ru/7QODSEL15
Hroro no pasaeny 38
Htorosiii ypok/ Beepoccuiickas mpoBepouHas 5
pabota
OBUIEE KOJIMYECTBO YACOB I10 68 3 15

ITPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

KoJsn4yecrBo yacos
HanmeHoBaHue pa3aesioB U TeM uieKTpOHHbIE (LU POBbLIE)
Ne i/m Kourposabhubie | TIpakruyeckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3znen 1. Mexanuveckue siBJIeHUS
M 0
1.1 CATITIECIOE ABIIACIHIE 1 CHOCODRL €10 12 1 1 https://m.edsoo.ru/CEOGHRGTL
OIMCaHUs
1.2 Bsaumopeiictsue Tei 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXpaHEHUS 12 1 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 44
Paznena 2. Mexann4yecKkue Ko1e0aHud U BOJTHBI
2.1 MexaHu4ecKue KoJicOaHus https://m.edsoo.ru/S5VIGSAI3
2.2 Mexanunueckue BOIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Wroro mo pazneny 15
Pa3nen 3. DinekTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
C)
3.1 JICKTPOMATHITTHOE HloJIe 1 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMArHUTHBIE BOJIHBI
Hroro no pazaeny 6
Paszneun 4. CBeToBbIE sIBJICHUSA
4.1 3aKOHBI paCIpOCTPaHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Pasnoxxenue 0enoro cBera B CEKTP https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznena 5. KBauToBble IBJICHUSA

nu
5.1 CHYCKATHIE W HOTIOMEHE cpeta 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOT O siApa https://m.edsoo.ru/lU3WX2R61B
5.3 SnepHbie peakuu https://m.edsoo.ru/TMMVY9VSF
Nroro no pazneny 17
Paznen 6. [loBTopuTe1bHO-0000 a0 1M MOTYJ/IB
II 000
6.1 OBTOPEHHE I ODODIICHIE COACPIRAHIA ) https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usuku 3a 7-9 kiacc
Hroro no pazaeny 5
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmyecTBo yacoB DeKTPOHHbIE
Ne Koutpoas | JlaGopaTopHbie/ uudpposbIe
Tema ypoka P patop bp
n/m Bcero HbIe IIpakTH4yeckue oOpa3zoBaresibHbIE
padoThI padoThI pecypchbl
Pa3znes 1. ®u3uka u ee poJib B NO3HAHNH OKPYKAKIIEr0 MUPA.
1.1. @u3uka — nayka o npupodoe.

1 ®usnka — Hayka o npupoje. SABnenust npupoabl. Pusnyeckue 1 https://m.edsoo.ru/35YPBI

SIBIICHUS W5K

MexaHu4eckue, TeIIOBbIE, AMEKTPUIECKIE, MATHUTHBIE, CBETOBBIE,

https://m.edsoo.ru/I16U53L

2 3BYKOBBIE sIBIIeHUS. Jlabopamopnas paboma Nel « Onpedenenue 1 0,5 64

NOKA3AHULL U3MEPUMENbHO20 NPUbopa» —

1.2. @u3suueckue eenuuunsvl

dusnyeckre BeIUYUHBI U UX U3MepeHue. Jlabopamopuasa paboma
3 p P PHAAP 1 0,5 https://m.edsoo.ru/ff0alde0

No2 «Onpedenenue pazmepos manvlx meny

VYpok-uccnenoanue "M3mepenne reMnepaTypsl Ipy IOMOIIN
4 P P PATYPRLEPE 1 1 https://m.edso0.ru/ff0a1de0

’KHUJIKOCTHOT'O TEPMOMETpA U TaTYNKa TeMIIepaTyphbl

1.3. EcmecmeéennonayuHvlii Memoo no3HaHus

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAYKH U3y4YaIOT IPHPOLY.
5 EctecTBeHHOHay4HbII MeTOA no3HaHusA. Onucanne GU3NYECKux 1 https://m.edsoo.ru/ff09f72a

SIBJIEHUI C IOMOIIbIO MOJIEJIEN

Pazgen 2. IllepBoHavyanbHbIe CBEACHUSI O CTPOEHUH aTOMa.
2.1. Cmpoenue sewecmea

6 Crpoenue BenjectBa. ONBITHI, T0KA3BIBAIOLIME AUCKPETHOE 1 https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

CTPOCHUC BCIICCTBA

2.2 /lsusicenue u e3aumooeiicmeue 4acmuy eeuiecmaed

7 JIBrmKeHue 4acTull BeIeCTBa 1 https://m.edsoo.ru/ff0a013e
2.3 Azcpecammubie cocmoaHusa eeuiecmea
8 ArperaTHble COCTOSTHUS BEIIECTBA 1 https://m.edsoo.ru/ff0alde0
B3anMoCBsI3b MEXTy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
9 COCTOSIHUSIX U UX aTOMHOMOJICKYJIIPHBIM CcTpoeHueM. OcoOeHHOCTH 1 https://m.edso0.ru/ff0a0378
arperaTHpIX COCTOSIHUM BOJBI
Pa3nen 3 /IBu:keHHe U B3aUMOJEeCTBHE TeJl.
3.1 Mexanuueckoe osuicenue
Mexanuueckoe ABMKeHUEe. PaBHOMepHOE U HEPAaBHOMEPHOE
10 A P P P 1 https://m.edsoo.ru/ff0a05c6
JBUKCHHE
11 Ckopoctb. Enunuiiel ckopoctu https://m.edsoo.ru/ff0a079c
12 Pacuer nmytu u BpeMeHu NBHKEHUS https://m.edsoo.ru/ff0a0ae4
13 Pemienue 3agau Ha pacyeT cpeHel CKOPOCTH. 1 https://m.edsoo.ru/ff0alde0
3.2. Hnepuus, macca u niomuocmso
Hnepnus. 3akon uHepuun. BzauMoaecTBre TNl Kak IpUYHHA
14 Pl PH A P 1 https://m.edso0.ru/ff0a0c10
M3MEHEHUS CKOPOCTHU JABM)KEHUS TeJ
[TnotHOCTH BemecTBa. Pacuer maccel 1 00beMa Tela mo ero
15 IJIOTHOCTH. Jlabopamopuas paboma Ne 3 «H3mepenue maccol 1 0,5 https://m.edsoo.ru/ff0a0fee
meia Ha PoluadiCHbIX 8eCaAX.
Jlabopamopuas paboma Ne 4 «Hszmepernue odvema mena».
16 Jlabopamopuas paboma Ne 5 « Onpeodenenue niomuocmu meépooco 1 1 https://m.edsoo.ru/ff0alde0
menay
17 Pemenne 3aga4g mo Teme "[lmorHocTh BemecTna"” 1 https://m.edsoo.ru/ff0al23c
18 KonTtpoabHas pa6ora no teme «IliioTHOCTH BemecTBa» 1 1
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3.3 Cunwi. Buowl cun

19 Cuiia Kak XapakTepucTrKa B3auMmozencTBus ten. Cuna ynpyrocru. 1 https:/m.edsoo.ru/ff0alde
3akoH I'yka
Jlab. 0 Ne 6 « U

20 abopamopnas paboma «H3yyenue sagucumocmu ) 1 1 httos://m.edsoo.ru/ff0alde
pacmsicerus (Oegopmayuu) NPyAHcUtbl OM NPULOHCEHHOU CUTIBLY

21 SIBnenue Tarorenus. Cuina TSXKECTH 1 https://m.edsoo.ru/ff0alde0
C i i .B .P

99 BSI3b MEXY C'I'/IJ'IOI/I TSOKECTU p: Mmaccoii Tena. Bec tena. Perienue 1 https://m.edsoo.ru/ff0al778
3ajgad 1o reme "Cuia TsHKecTu

93 Cuna TsDKeCTH Ha APYruX miaHeTax. Gu3ndeckue XapakTepuCTUKN 1 httos://m.edsoo.ru/f0a1502
IUTaHET
n . . Jlab 0 Ne 7

24 smepeitite cit. Jlutiavometp. Jlabopamopias padoma 1 0,5 https://m.edsoo.ru/ff0al8cc
«I padyupoeaHue npysicunsl u usmMepeHue cui OUHAMOMEMpPOM»

25 Bec Tena. HeBecomocTsb 1 https://m.edsoo.ru/ff0al778
Crnoxenue CHJI, HAITpaBJje 0 OJHOM Oli.

26 . HIE AABYX CHIL, HATIPABJICHHBIX O OIUTOH NPAMOH 1 https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIAST CHIT

27 Pemienue 3amau no teme "PaBHoxeiicTByromas cui' 1

28 TpeHne cKoJIbXKEHUS U TpeHHE MOKosl. TpeHue B Ipupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopamopnas paboma Ne 8« H3yuenue 3agucumocmu cuvl

29 MPEHUsI CKOIbIHCEHUSL OM CULbL OABAEHUS U Xapakmepa 1 1 https://m.edsoo.ru/ff0alcc8
CONPUKACAIOWUXCSL NOBEPXHOCTEN »

30 Pemenue 3anau. [TogroroBka K KOHTPOJILHOM paboTe https://m.edsoo.ru/ff0alde0

31 Pemenue 3anau. [lonroroBka k KOHTPOJILHOM paboTe https://m.edsoo.ru/ff0alde0

32 KonTposbnas padora no teme « CHiabDy 1 https://m.edsoo.ru/ff0alde0

Paznen 4. JlaBjieHre TBEPABIX TeJl, KUAKOCTEH U ra3oB.

4.1 /lagnenue. Ilepeoaua oasnenus meepovim meaam, HCUOKOCMAM U 2A3AM

Hasnenne. CriocoObl yMEHBIICHUS U YBEJIMUYEHUS J1aBICHUS 1 https://m.edso0.ru/ff0a20a6
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JlaBienue raza. 3aBUCUMOCTbD JaBJICHHS ra3a oT 00bEMa,

34 1 https://m.edsoo.ru/ff0a2376
TEMIIEPATyPhI

35 [Tepenava naBieHUs TBEPABIMH TEJIAMH, KHUJIKOCTIMHU U Ta3aMH. 1 https://m.edsoo.ru/ff0a25b0
3akoH [Tackans

4.2 /lagnenue sxcuoxkocmu

36 JlaBneHue B )KHJIKOCTH U Ta3e, BRI3BAHHOE JIHCTBUEM CHIIBI 1 https://m.edsoo.ru/ff0a2718
TSOKECTU
P .3

37 eIIeHHe 3a7a4 1o TeMe «/laBjeHne B KUAKOCTH U raze. 3aKoH 1 https://m.edsoo.ru/ff0a2826
[Tackamns»

38 Coobmrarommecs: COCyIbl https://m.edsoo.ru/ff0a2970

39 [MunpaBardeckuii mpecc https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [TopirHeBoit KUAKOCTHBII Hacoc https://m.edsoo.ru/ff0alde0

41 KOHTpOJIb:{aH padora no reme «/laBjieHHe TBEPABIX Tel, 1 https://m.edsoo.ru/ff0alded
JKHIKOCTEl ¥ ra3oB»

4.3 Ammocgepnoe oasnenue

Atmocdepa 3emmu. [IpuauHbI CylIeCTBOBAHUS BO3AYITHON

42 000I104KH 3eMT. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBJICHUS OT 1 https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJ YPOBHEM MOPSI

43 Bec Bo3nmyxa. AtmocdepHoe naBieHne https://m.edsoo.ru/ff0a2b5a

44 N3mepenne atmocdepHoro nasiaeHus. OnelT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EPHOr'0 1aBJIEHUS OT BBICOTHI HAJl ypOBHEM

45 Gep A abls 1 https://m.edsoo.ru/ff0a2fc4
Mopsi
BbapomeTtp-anepona. ATMocepHOE TaBICHUE HA Pa3IMYHBIX

46 POMETp-arcpora Peprioe 1 P 1 https://m.edsoo.ru/ff0a2fc4
BBICOTaX

47 Pemenue 3amau o teme " AtmocdepHoe gaBiacHue" 1 https://m.edsoo.ru/ff0alde0

4.4 /leticmeue scuokocmu u 2a3a Ha NOZPYHCEHHOE 8 HUX Mel0
48 JelicTBue )KUAKOCTU U ra3a Ha IOrPYKEHHOE B HUX TEJIO. 1 https://m.edsoo.ru/ff0a3276
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ApxumMenosa cuiia
49 ﬂa60panfiopHaﬂ pa6?ma Ne 9 «Onpeoenenue guimankusaroujeil 1 1 https://m.edsoo.ru/ff0a33fe
cunl, oelicmsyrowell Ha meio, NOSPYHCEHHOE 8 HCUOKOCLY
50 Jlabopamopnas pa6?‘ma Ne 10 «Hccnevdoeaﬂue 3asucumocmu eeca 1 1 https://m.edsoo.ru/ff0a3514
meia 8 8o0e 0m 00vbEMA NOSPYHCEHHOU 8 HCUOKOCTb YACTNU MeTiay»
51 [TnaBanue Ten 1 https://m.edsoo.ru/ff0a3a96
52 Jlabopamopnas paboma Ne 11 "KOHcmpyu{?oeaHue apeﬂomempa unu 1 1 https://m.edsoo.ru/ffoalde0
KOHCMpYyupoganue 100KU u onpeoeieHue eé epy3onoovémuocmu”
P sl .B
53 eIIeHHE 3a]]a4 [0 TEMaM: « J'IaBaHEIe cynoB. BosnyxomnnaBanuey, 1 https://m.edsoo.ru/ff0a3654
«/laBneHue TBEpHABIX TeIN, )KUIKOCTEH U ra30B»
K 0 A I
54 OHTPOJIbHAs padoTa no TemMe « ApxemeaoBa cujia. [liiapanue 1 1 https://m.edsoo.ru/ff0alde
T
Paszpges S. PaGora u MOIIHOCTH. DHEPrus
5.1. Paboma u mowinocmo
55 Mexanuueckas pabora 1 https://m.edsoo.ru/ff0a3f82
56 MomHocts. ETUHAIIEI MOIIHOCTH 1 https://m.edsoo.ru/ff0a3f82
5.2. Ilpocmule mexanuzmol
57 IIpocteie Mmexanu3Mebl. Peruar. PaBHoBecue cui Ha peluare 1 https://m.edsoo.ru/ff0alde0
58 Prruaru B TeXHUKE, OBITY U IPUPOJIE. 1 https://m.edsoo.ru/ff0a478e
59 Jlabopamopuas paboma Ne 12 «Hccnedosanue yciosutl pagHogecus 1 1 https://m.edsoo.ru/ffoalde
puluazay
60 Pemenue 3aau 1o reMe «Y cI0BUsI paBHOBECHS phlyara 1 https://m.edsoo.ru/ff0a48a6
Kos e OJIE3HOIO JIEHC exaHusMa. Jlab
61 buument nosesHoro AeHCTENA l\f RAEusMa. Sabopamopraz 1 0.5 https://m.edsoo.ru/ff0alde0
paboma «HHsmepenue KIIJ[ nakioHHOU niockocmuy
62 Pemenne 3amau no teme "Pabota, Mmomuocts, KIT/[" 1 https://m.edsoo.ru/ff0a4c48

5.3. Mexanuueckasn snepeus
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63 Mexanuueckas sueprusa. Kunernueckast 1 moTeHIMaIbHAas SHEPrus https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTrUU https://m.edsoo.ru/ff0a4360
VYpOok-3KCnepUMEHT 1O TeMe "DKCIEPUMEHTAIBHOE ONpPEEICHIE

65 W3MEHEHMS KUHETUYECKON U IMMOTEHIIMAJIbHOM SHEPruu Mpu 1 1 https://m.edsoo.ru/ff0alde0
CKaTBIBAaHUHM TeJIa 110 HAKJIOHHOW miIocKkocTH"

66 Pemenue 3agau. [lonroroBka k KOHTPOJIBbHOI paboTe 1 https://m.edsoo.ru/ff0alde0

67 KontpoabHas pabora no teme «Padora 1 MOIHOCTB. JHEPrus» https://m.edsoo.ru/ff0alde0

68 Hroroserii ypok/Bcepoccuiickas mpoBepodHas pabora

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 11,5
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8 KUIIACC

KosuyecrBo yacos JIEKTPOHHBIE
e JlaGoparopubie/ | UHppoOBHIE
Tema ypoka KoHnTpoJbHbIe paTop
n/n Bcero o MpakTHueckne | 00pasoBaTelbHbIE
a0oThI
P padoThbI pecypcsl
Pa3znea 1. TenjioBble ABJI€HUSA
1.1. Cmpoenue u ceolicmea eeuiecmea
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKON TEOpUH U
1 2P P 1 https://m.edsoo.ru/ff0a5256
UX OIBITHBIE MOJTBEPXKIECHUS
2 Macca u pazMmep aTOMOB K MOJIEKYJI 1
Mozaenu TBEPIOro, JKHAKOIO M ra3000Pa3HOro COCTOSHUI
3 P P 1 https://m.edsoo.ru/ff0a540e
BEIlleCTBA
OObscHeHNEe CBONCTB TBEPOT0, KUAKOTO U T'a3000pa3HOTo
4 COCTOSIHUH BEILIECTBA HA OCHOBE MOJIOKEHUM MOJIEKYJIISIPHO- 1
KMHETHYE€CKON TEOPHUH
Kpucrannmmueckue u amopdHble Tena https://m.edsoo.ru/ff0a5800
CMaunBaHue M KanWJUIIPHOCTh. [[0BEpXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
TemnnoBoe pacuIMpeHUE U CKATUE 1 https://m.edsoo.ru/ff0a5a26
1.2. Tennoewvie npoueccot
8 Temneparypa. CBsA3p TeMIEpaTYphl CO CKOPOCTHIO TEIIOBOTO 1
JBUKEHUS YaCTULL
Buytpennsis sneprusi. CnocoObl H3MEHEHHsI BHY TPEHH e
9 yIp P yip 1 https://m.edsoo.ru/ff0a5c60
SHEpPrun
10 Buas! Temonepenaun 1 https://m.edsoo.ru/ff0a6412
11 Ypoxk-koHpepennus "TIpakTHUECKOE UCIIOIb30BAHUE TETLIOBBIX 1 https://m.edsoo.ru/ff0a65c0
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CBOMCTB BEILECTB U MAaTEpPHAJIOB B LIENsAX dHeprocoepexeHus"

12 KomunuectBo TemnoTel. Y aenbHas TEMIOEMKOCTh https://m.edso0.ru/ff0a6976
VpaBHenue TemioBoro 6amanca. Temnoo0MeH U TEMIOBOE

13 P https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Jlabopamopnas paboma "Hccredosanue saenenus

14 pAMOpHALp . . " https://m.edsoo.ru/ff0a6a98
menioo0oMeHa npu CMeumUBanuU XoJa100HOU U 20psadell 600bl

15 Pacder konMuecTBa TEMIOTHI, HEOOXOIUMOTO JIJISI HATPEBAHUS
TeJa U BBIIEISIEMOr0 UM TIPU OXJIAKICHUU
Jlabopamopnas paboma "Onpedenenue yoeavnou

16 pAmOpHAp P Y https://m.eds00.ru/ff0a6bb0
MenioemMKoCmu seuecmaed

17 OHeprus TOIIMBA. YJI€/IbHas TEIUIOTa CTOPaHUs https://m.edsoo.ru/ff0a7b5a
IImaBnenue u oTBEpAEBaHUE KPHUCTAJUIMYECKUX TEI. Y AeIbHas

18 pA P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABIIEHUS
Jlabopamopnas paboma "Onpedenenue yoeavHou meniomol

19 panmop 57 P Y https://m.edsoo.ru/ff0a72fe
naaeneHus 1woa

20 [TapooOpa3zoBanue u kKoHAeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. YaenpHas TemioTa mapooOopa3oBaHus U

21 KOHJICHCAllMU. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(epHOTro JaBICHUS
Brnaxnocts Bo3nyxa. Jlabopamopuas paboma "Onpeoenenue

22 vy P P [Z P https://m.edsoo.ru/ff0a7628
OMHOCUMENbHOU GIANCHOCIU 8030YXA

23 Pemenue 3amau Ha onpeieieHue BIaKHOCTH BO3AyXa

24 [IpuHIIMTIE pabOTHI TEMIOBBIX ABUTaTeneil. [laposas TypOuHa.
JIBurarteib BHyTPEHHETO CropaHus
KII/I TermoBoro aeurartens. TenioBele IBUTATENHN U 3alllNTa

25 A o A s - https://m.edsoo.ru/ff0a7c7c
OKpYKaroIei cpessl

26 3aKOH COXpaHEHUS U MPEBPALECHUSI SHEPTUU B TETLJIOBBIX



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

nporeccax

[ToaroroBka Kk KOHTPOJILHOM padboTe 1o Teme "TeroBbie

27 . " 1 https://m.edsoo0.ru/ff0a83f2
siByieHUs. VI3MeHeHne arperaTHbIX COCTOSIHUI BEIIeCTBa
Koumponvnasa paooma no meme ""Tennogwie sag1enus.
28 P p _ 1 1 https://m.edsoo.ru/ff0a86ae
H3menenue azpecammuvix cocmoanuii geutecmea’’
Pazgea 2. diieKkTpudecKkne 1 MarHUTHbIE SIBJICHUS
2.1 nekmpuueckue 3apaovl. 3apAriceHHbIE MeEAA U UX 63AUMOO0eliCmEUe
29 DnexTpusanus Tei. JIBa poaa 3IeKTpUIECKUX 3apsioB 1
30 VYpok-uccienopanue "neKTpusanus T€JI UHAYKIUEH U Ipu 1
COIPUKOCHOBEHUU"
31 B3anMopneiictBue 3apsokeHHBIX Tel. 3akoH Kynona 1 https://m.edsoo.ru/ff0a87e4
DnexTpudeckoe none. HanpsykeHHOCTh AJIEKTPHYECKOro MOJIS.
32 p p p N 1 https://m.edsoo.ru/ff0a8ala
[TpuHIUI CYyTIEPIO3UIINH FITEKTPUIECKUX MOJIeH
33 Hocurenn snextpudeckux 3apsaoB. DJIeMeHTapHbIN 3aps. 1
Crpoenue aTroma
[TpoBOAHUKY U AMDIIEKTPUKHU. 3aKOH COXPaHEHHS
34 P P P 1 https://m.edsoo.ru/ff0a8ef6
AIIEKTPUYECKOT 0 3apsiaa
Pemenue 3amay Ha MPUMEHEHUE CBOWCTB JICKTPUUECKUX
35 P P 1 https://m.edsoo.ru/ff0a90cc
3apsi0B
2.2 Hocmoanuwlit 31eKmMpudecKuil mok
ODIEeKTPHUUECKHI TOK, YCIIOBHSA €ro CyIlecTBOBaHUS. VICTOUHNKH
36 P Y Y 1 https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOT O TOKA
37 JlefcTBUS DJIEKTPUYECKOTO TOKA 1 https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienosanue "JlelicTBUE 2JIEKTPUIECKOT O OIS HA 1
MPOBOAHUKH U JUICKTPUKHU"
39 DNEKTPUIECKUN TOK B METaJIJIaX, KUJAKOCTIX U Trazax 1 https://m.edsoo.ru/ff0a9838
40 DNeKTpUYecKas 11enb U €€ COCTaBHbIC YaCTH
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Cuna Toka. Jlabopamopuas paboma "Uzmepenue u

41 ) 0.5 https://m.edsoo.ru/ff0a8bd6
pe2yuposanue Cubl moKa
DnexkTpudeckoe Hanpspkenue. Bomst™erp. Jlabopamophas

42 P y P P P "p 0.5 https://m.edsoo.ru/ff0a%e14
paboma "Hsmepenue u pecynuposanue HanpaxceHusl
CompoTHBieHHE TPOBOTHUKA. Y IETHHOE COMPOTHUBIICHUE

43 P poBox A P https://m.edsoo.ru/ff0aa738
BeIl[ECTBA
Jlabopamopuas paboma "3asucumocms 21eKmpuieckozo

44 CoOnpomueeHusi NPOBOOHUKA OM e20 OJUHbL, NI0UA0U 1 https://m.edsoo.ru/ff0aa738
nonepeunozo ceuerusi u mamepuana”
3aBUCUMOCTD CHJIbI TOKA OT HaNpsKEeHUs. 3aKoH Oma i

45 p A https://m.edsoo.ru/ff0aa44a
y4acTKa Ienu
Jlabopamopuas paboma "Hccnedosanue 3agucumocmu cuivl

46 moka, uoyuje2o uepes pe3ucmop, om conpomueieHus 1 https://m.edsoo.ru/ff0aa04e
pe3ucmopa u Hanpsicenus Ha pesucmope”

47 [TocnenoBarenpHOE U MapajuiebHOE COSTUHEHUS TTPOBOAHIUKOB
Jlabopamopuas paboma "llposepka npasuia crosicenus

48 Hanpsa}ceHull npu nocied08amenbHOM COeOUHEHUU 08)YX 1 https://m.edsoo.ru/ff0aaas8
pe3zucmopog”
Jlabopamopuas paboma "lIposepka npasuna 0151 cuivl moxa

49 PAMOPHALP POSEPRLTD ., 1 https://m.edsoo.ru/ff0aadle
npu NapanielbHOM coeOUHeHUU Pe3ucmopos
Pemenue 3aga4 Ha mpuMeHeHue 3akoHa OMa 111 pa3IM4aHOrO

50 8 P AP https://m.edsoo.ru/ff0aaf8a
COEMHEHHUS TPOBOIHUKOB
PaGoTa 1 MOIITHOCTB 3JIEKTPUIECKOTO TOKA. 3aKoH J[>xoys-

51 B P Jloy https://m.edsoo.ru/ff0ab124
Jlenna
Jlabopamopuas paboma "Onpedenenue pabomol u MOWHOCMU

52 pATOpIIAR P . P p Y 1 https://m.edsoo.ru/ff0ab3e0
INEKMPULECKO20 MOKA
DNEKTPUIECKUE IS U TOTPEOUTEH IIEKTPUUECKON dHEPTrUn

53 P " P P P https://m.edsoo.ru/ff0ab660

B ObITy. KOopoTKkoe 3ambikaHue
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https://m.edsoo.ru/ff0aaa58
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[ToaroToBka K KOHTPOJILHOU paboTe 1o TeMe "DIeKTPUIeCKre

94 3apsabl. 3apsUKEHHbIE TeNa U UX B3aUMOJIEUCTBUS. 1 https://m.edsoo.ru/ff0abd2c
[TocTosHHBIN AMeKTpUYEeCKUH TOK"
[ToaroToBKa K KOHTPOJIBHOU paboTe 1o TeMe "DIeKTPUIeCKre

55 3apsiibl. 3apsHKEHHbBIE Tela U UX B3aUMOJICUCTBUA. 1 https://m.edsoo.ru/ff0abd2c
[TocTOAHHBIN MEKTPUUYECKUH TOK"
Koumponvnas paboma no meme ""Inekmpuuecxkue 3apaoot.

56 3apascennvie mena u ux ezaumooeicmeus. Illocmoanunstii 1 1 https://m.edsoo.ru/ff0abea8
I1eKmpuyeckuii mok'"'

2.3 Macnummnule ae1eHus

57 ITocTossHHBIE MATHHUTHI, KX B3aNMOICHCTBHE 1
VYpok-uccinenopanue "M3yuenune nonaen mocToOSHHBIX

58 P " i 1 1 https://m.edsoo.ru/ff0ac3d0
MarHuTOB
MarnutHoe nosie. MarHuTHOE ToJie 3eMJIH U €ro 3HaYeHHEe IS

59 1 https://m.edsoo.ru/ff0acOba
YKW3HU Ha 3emJie
OmnpiT Opcrena. MarauuTHOE MoJI€ 3JIEKTPUUYECKOro TOKa

60 P P 1 https://m.edsoo.ru/ff0acld2
MarsuTHo€ 1oJI€ KaTYIIKHA C TOKOM
[IpumMeHeHue 2IeKTPOMarHuToOB B TeXHUKE. JlabopamopHas

61 paboma "H3zyuenue delicmeus MacHUMHO20 NOIS HA NPOBOOHUK 1 0.5 https://m.edsoo.ru/ff0ac74a
¢ mokom"
DNeKTpoABUTATENb TOCTOSHHOT O TOKa. M crionp3oBanme
ANEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA

62 P y ”p 1 https.//m.edsoo.ru/ff0ac86¢c
TpaHcnopre. Jlabopamopuas paboma "Koncmpyuposanue u
usyuenue pabomol snekmpooguzamens”

2.4 dnekmpomacnumnan uHOYKUuUA
63 OnbiTel @apanes. 3aKOH AMEKTPOMArHUTHOW HHAYKIUH. 1

[IpaBuno Jlenna
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Onexrporenepatop. CriocoObl MOydeHHS JIEKTPUIECKOH

64 SHEPruu. DIEKTPOCTAHIINH Ha BO30OHOBIISIEMBIX HCTOUHHUKAX 1
SHEPruu

65 [TonroroBka K KOHTPOJIbHON paboTe Mo Teme "DIIeKTpUIecKre 1
Y MarHUTHBIC SIBJICHUS"

66 Koumponvnan pa6om'¢'1 no meme ""Inekmpuueckue u 1 https://m.edsoo.ru/ff0ach14
Maznummsle A61eHUs

67 HroroBerit ypok https://m.edsoo.ru/ff0acdc6

68 Hroroseiii ypok/Bcepoccuiickas mpoBepodHas paborta

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 15



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acdc6

9 KIIACC

KoanuyecTBo 4acoB

Ne DJIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Pa3znen 1. Mexannueckue iBJI€eHHUSA
1.1 Mexanuueckoe 0susicenue u cnocoowvl €20 OnUCaAnU
1 MexaHnueckoe ABUKeHHE. MaTepuanbHas TouKa 1 https://m.edso0.ru/UP3188VCD
5 Cucrema otcuera. OTHOCHUTEIIBHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/UWFLOQ33
JIBUKCHHUSI T
. https://m.edso0.ru/E65RWOZK
3 PaBHOMepHOE MPSAMOIMHEHHOE ABIKEHU S 1 0
HepaBnomepHoe npsiMmonnHeniHoe aprxeHue. Cpensss u
4 p P P A pea 1 https://m.edso00.ru/L043PYTGB
MTHOBEHHAsl CKOPOCTh
. https://m.edso0.ru/BKUYWCHB
5 [IpsiMonuHetHOE PaBHOYCKOPEHHOE ABUKEHUE. Y CKOPEHUE 1 0
C N
6 KOPOCTb MPSMOJIUHEHHOT0 PaBHOYCKOPEHHOT O 1 https://m.edsoo.r/HXCDE3ZC8
nBukeHus. ['paduk ckopoctu
Jlabopamopuas paboma "Onpedenenue yckopenus meia
7 npU PABHOYCKOPEHHOM OBUNCEHUU NO HAKTOHHOU 1 1 https://m.edsoo.ru/1KKINJFO8
naockocmu”
8 Pewenne 3aau no reme « PaBHOMEpHOE MPSIMOJIMHENHOE 1
IBUXKEHUEY, «PaBHOYCKOpPEHHOE IBUKEHHE)
https://m. TU/NMQAAGGE
9 Cpobonnoe nagenue teiu. Onbitel [anunes 1 Ottps //m.eds00.1/NMQA4GG
10 PaBHOMEpHOE ABUKEHME IO OKPY)KHOCTH. [lepron u 1 https://m.edsoo.r/PVRBIDTTH

gacTtoTa oOparnieHus. JInHeiHas U yrioBasi CKOPOCTH



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
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https://m.edsoo.ru/PVRBIDTTH

https://m.edsoo.ru/O5LFGWFZ

11 IlenTpOocTpeMUTENBHOE YCKOPEHUE Y
Konmponsnas paboma no meme "Illpamonuneitnoe
12 pasnomepnoe osuxcenue' u «Ilpamonuneiinoe
PABHOYCKOpEHHOe 08UIICEHUE)
1.2 B3zaumooeiicmeue men
13 [IepBbriit 3akoH HeroTOHA. BekTop cuisl https://m.edso00.ru/T4ADTURL3K
14 Bropoii 3akon Herotona. PaBHozelicTByIOIIasA cuia https://m.edsoo.ru/5A28NGVEV
15 Tperunii 3akoH HptoTona. Cynepro3unust cui ilz;[ltps://m.edsoo.ru/XPFYGB4R
16 Pemenue 3ay1au Ha npuMeHeHH e 3aKoHOB HproTOHA https://m.edso0.ru/GEM2S4HK9
17 Cuna ynpyrocrtu. 3akon ['yka https://m.edsoo.ru/BHBXXRIJQ
18 Pemenue 3anau no reme «Cuiia ynpyroctu» gttps://m.edsoo.ru/HMLlAMNl
19 Jlabopamopuas paboma «Onpedenerue xcecmkocmu https://m.edsoo.rW/TAPAJAEV
NPYHCUHBLY
20 Cuna tpenus https://m.edsoo.ru/B4WPRA8I7
21 Pemenue 3anay no reme «Cumna TpeHUs» https://m.edsoo.ru/PJDH2DCOT
) Jlabopamopnas pa60'1,na "Onpeodenenue koagguyuenma https:/m.edsoo.ru/C56RDBKXE
MPeHUsT CKONbIHCEHUSL
23 izglyeiﬁ ;alézﬁ;:r;ﬂ?lamm Heiotorta. Citna https://m.edso0.ru/V T3T38KBU
” Cuita TSDKECTH M 3aKOH BCEMUPHOT'O TATOTEHUS. https://m.edsoo.ru/MEETXGF6
YckopeHnue cBOOOTHOTO MaieHus Q
Ypok-korpepenmus "J{BuxKeHne Te BOKPYT
25 rpaBUTallMOHHOrO LieHTpa (ConaHeuHas cucTeMa). https://m.edsoo.ru/BLGGQ9259
lanaktukn"
26 Pemenue 3aga4d mo teme "Cuia TSOKECTH U 3aKOH https://m.edsoo.ru/VVO2GV8YAT



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/O5LFGWFZY
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https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
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https://m.edsoo.ru/C56RD8KX8
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https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT

BCEMHUPHOIO TATOTEHHS "

ITepBas xocmuyeckasi ckopocTh. HeBecoMoCThb U

27 1 https://m.eds00.ru/563XRGG6ED
Meperpy3ku
PaBHOBecue matepuanbHON TOUuKH. AOCOTIOTHO TBEPIOE
" NS https://m.edsoo.ru/AONEMB45
28 Teno. PaBHOBecue TBEPIOro Tena C 3aKpENIEHHONW OChIO 1 9
BpauieHusi. MomeHT cuibl. LleHTp TsxecTn B
PaBHOBecHe MaTepraibHOI TOUKH. AOCOMIOTHO TBEPIOE
, o https://m.edso0.ru/GAMQWA4SL
29 Teno. PaBHoBecHe TBEPIOro Tea ¢ 3aKpEIJIEHHON OChbIO 1 S
BpauieHusi. MomeHT cuibl. LleHTp TsxecTn -
30 Pemenue 3anau no reme "MomeHT cuibl. LenTp Tsoxectn” 1 https://m.eds00.ru/0QJSN205C
I1 i pab
31 " OAFOTOBKA & RORIPOIBEON PAbOTS HOVTeMe " 1 https://m.edso00.ru/8D7SUVX5J
Mexanunueckoe 1BHxeHue. B3aumonencteue Ten
32 Koumponsnas paboma no meme. «Bzaumooeiicmeue 1 https://m.edsoo.ru/JLBOUI2YG
men»
1.3 3axkonwt coxpanenus
33 Nmnynsc tena. Umnynsc cniibl. 3akoH COXpTiHeHI/If{ 1 https://m.edsoo.ru/7PISBWOD2
UMITyJIbca. YIIPYroe U Heynpyroe B3auMo/ieiicTBHEe
34 Pemenue 3anau no reme "3akoH COXpaHEHUS UMITYJIbCa" 1 https://m.edso0.ru/LQO6EH8F9
VYpok-koH(pepeHus "PeakTuBHOE IBM>KEHUE B IPUPOJE U
35 POK-KOHGeperL A prpor 1 https://m.eds00.ru/3UH32HARL
TEXHUKE
https://m.edso0.ru/FCOHVOY X
36 Mexanunyeckasi paboTa U MOLIHOCTh 1 P
https://m.edsoo.ru/Y4H20MDH
37 PaGoTa cuiibl TSDKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1 |
Jlabopamopuas paboma « Onpedenenue pabomsi cuivl
38 MpeHUust NPU PAGHOMEPHOM OBUINCEHUU Mmead NO 1 https://m.edso0.ru/609HFE1P8
20PU3OHMATILHOU NOBEPXHOCTIUY
39 Casi3b dHEprum u padboThl. [loTeHManbpHAS SHEPTHS 1 https://m.edsoo.ru/ZIFB7L5EF



https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
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Kunernueckas sneprus. TeopemMa 0 KHHETHUYECKON

https://m.edsoo.ru/M\WVKXL7NXV

40 SHEPrUu 1 R
41 3aKOH COXPaHEHMS SHEPIruU B MEXaHUKE 1 https://m.edsoo.ru/FMM2S69EB
42 Jlabopamopuas paboma « M3yueHue 3aKoHa cOXpaHeHus 1 https://m.edsoo.ru/0TVKEKIXB
SHepeuuy
13 [TonroroBka K KOHTPOJIbHOHN paboTe Mo Teme 1
"MexaHUYeCKUe SIBIICHUS
a4 Koumponvnaa paboma no meme. « Mexanuuecxkue 1 1
ABNIEHUAY
Pazgen 2 Mexannuyeckue Koie0aHus U BOJIHbI
2.1 Mexanuueckue Konebanus
45 KonebaTenpbHoe IBUKEHHE U €r0 XapaKTePUCTUKH 1 https://m.edsoo.ru/3EQ3BHBZ3
16 122:)0/22};:_[1/16 KoneOaHus. BeiHyXIeHHbIE KOeOaHusl. 1 https://m.edsoo.ru/13ZKD2M12
47 MaremaTu4eckuil ¥ NpyKUHHBIA MasTHUKU 1 https://m.edso00.ru/071PZDM11
48 VYpok-uccnenoBanne «3aBUCUMOCTH ITEpHOIa KoleOaHui 1 https:/m.edsoo.ru/BACAGRAKS
OT KE€CTKOCTH MPY>KUHBI © MACCHI TPY3a»
49 [IpeBparienue sHEPrUU MpU MEXaHUIECKUX KOJIeOaHUAX 1 https://m.edsoo.ru/RPN7BU655
50 Jlabopamopnuas paboma «Onpedenenue uacmomsi u 1 https://m.edsoo.ru/FV1Y2NUG
nepuooa KoaeoaHutl npYHCUHHO20 MASAMHUKAY C
Jlabopamopuas paboma «Ilpoeepka He3agucumocmu
51 nepuooa Koaiebauuil epy3a, N00BeueHH020 K Humu, om 1 :_ttps://m.edsoo.ru/6YGEHW8D
maccul epy3a»
2.2 Mexanuueckue 60Hbl. 38yK
5y Mexanunueckue BosiHbl. CBOMCTBAa MEXaHUYECKUX BOJIH. 1 https://m.edsoo.ru/QHBQ3U5X
[IponoJibHBIE U ITONIEPEYHBIE BOJIHBI \Y4
53 Ypok-koHpepeHus "MexaHnuecKre BOJIHBI B TBEPIOM 1 https://m.eds00.ru/6PNOHXSJA



https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/WKXL7NXVR
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https://m.edsoo.ru/RPN7BU655
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Tene. CelicMU4eCcKre BOJIHBI"

https://m.edsoo.ru/NTZLRXDB

54 3ByK. PacnipocTpanenue n oTpaxxeHue 3ByKa 5
Ypok-uccrnenopanue "HabmroaeHne 3aBUCHMOCTH BBICOTHI
55 P A | A https://m.eds00.ru/SRPRGGZV8
3BYyKa OT YaCTOTbI
. https://m.edso0.ru/AOY3HSN3
56 I'poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUECKUIN PE30HAHC G
Ypoxk-koHpepenuus "YbTpa3ByK U UHPpa3ByK B MPUPOAE
57 | https://m.edsoo.ru/AU3Z0S07U
U TEXHUKE
[TonroroBka K KOHTPOJILHOM padoTe 1o Teme "3aKOHbI
58 " https://m.edso0.ru/7YAJAV57M
coxpaHeHusi. MexaHn4eckue KoineOaHus U BOTHBI
Konmponsnas paboma no meme ""3axkonsl coxpanenus.
59 P p P https://m.edso0.ru/ZVD7Z44VH
Mexanuueckue konebanus u oinot"’
Pa3z[e.11 3 :‘)J'IeKTpOMaFHI/ITHOC moJi€ U 3JICKTPOMAIrHUTHBIC BOJIHbI
3.1 311e1<mp0mazuumnoe noJjie u 3JieKmpomMazcHumHbvle 601Hbl
https://m.edso0.ru/KAKC7HSC
60 DNEKTPOMarHUTHOE M0JIe. DJIEKTPOMarHUTHBIE BOJIHBI G
61 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-konpepenmus "lllkana 31eKTpOMarHUTHBIX BOJIH.
62 Hcnonp30BaHue 3JIEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/7E1J2VY03
cBsi3H"
VYpok-uccnenopanue "M3yuenue cBoOiCcTB
63 AIIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO https://m.edsoo.ru/SHN7BSEB4
tenedona"
64 Pemenue 3amay Ha onpeneieHue 4acTOThl M JIJTHHBI https://m.edsoo.ru/WIGCO60QS
AJIIEKTPOMArHUTHOM BOJIHBI N
65 DJneKTpoMarHuTHas npupojaa csera. CKOpocTh CBETA. https://m.edso00.ru/ZFGOBMGF
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https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
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BosnHoBBIE CBOIiCTBA cBETA

[X

Pa3nea 4 CBeroBbI€e AIBJICHUSA

4.1 3akouwst pacnpocmpanenus ceema

Ucrounuku ceeta. [IpsmonmHeliHOe pacnpocTpaHeHne

https://m.edsoo.ru/NLIADWAX

o6 cseta. 3atMenust ConHua u JIyHsl L N
7 3aKoH OTpa)keHHs cBeTa. 3epkaina. Pemenue 3anay Ha 1 https://m.eds00.ru/QONUKCDO
IIPUMEHEHNUE 3aKOHa OTPA)KEHUS CBETa B
68 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS CBETA 1 https://m.edsoo.ru/NF1PZFEV3
ITonmHOE BHyTpEeHHEE OTpaxkeHHe cBeTa. Mcnonb3oBanue
69 MOJIHOT'O BHYTPEHHETO OTPAYKEHUS B O TUYECKUX 1 https://m.edsoo.ru/FZ7HV6E2W
CBETOBO/AX
Jlabopatopnas padora "HccrnenoBanue 3aBUCIMOCTH YTJIa
70 IIPEJIOMJIEHHS] CBETOBOI'O JIy4a OT yIJla IaJeHus Ha 1 https://m.eds00.ru/R800IT10S
rpaHuie "Bo3ayx-cTekyio""
Ypok-koHpepeHus "Mcmoib30BaHNe TOJHOTO
71 BHYTPEHHETO OTPAKEHUS: CBETOBOBI, OIITUKOBOJIOKOHHAS 1 https://m.edso0.ru/0L9F63ZRU
CcBs3p"
4.2 JTun3zel u onmuyeckue npuodopvl
72 JIun3zel. OnTHyeckas cuiia JIMH3bI 1 https://m.eds00.ru/ZV702L97F
73 IToctpoeHne n300pakeHUI B JIMH3AX 1 flllttps://m.edsoo.ru/MWUZYHLI
74 Jlabopamopnas padoma ”?np coexere quKycfl 0c0 1 https://m.edso00.ru/3XTVNZNJJ
PaccmosAnUs U ONMUYEcKol cuibl cobuparowen 1un3ol”
75 VYpok-koHpepenus "OnTuiyeckrue TMH30BbIe TPHOOPHI" 1 fl;ttps://m.edsoo.ru/KKVRKOP3
76 I'na3 kak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/KP1ACIOPW
77 VYpoxk-koHpepenuus "Jledexts! 3penus. Kak coxpanuTth 1 https://m.edsoo.ru/ZKWLQ3CH
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3penue"

4.3 Paznoscenue 6en020 ceema ¢ cnekmp

Pasnoxxenue Genoro cBera B criekTp. OnbiThl HhtoTOHA.

78 1 https://m.edsoo.ru/ZPREN4D5V
CrnoxeHne CreKTpaJIbHBIX I[BETOB. Jucnepcus cBera
Jlabopamopuas paboma "Onvimwl no paziodiceHuro 6e1020
79 c6ema 8 CneKmp U 60CHPUAMUIO Y8ema NPeomMemos npu ux 1 https://m.edsoo.ru/E5ISL6TCH
Habo0eHuu yepes ygemoasvle Guibmpol”
Ypok- "B i :
20 pok-TipakTUKyM "BonHOBEIE '(':BOI/ICTBa CBETa: IUCIepCus, 1 httos://m.edsoo.r/ALF3HBEY9
uHTEepepeHIusa u nudpaxius
Pa3znen 5 KBanrToBble ABJIeHUSA
5.1 chycmmue U noziouienue ceema amomom
81 Omnsitel Pezepdopaa u nnanerapHas MoJeib aToMa https://m.edso00.ru/P922QVFEIV
82 [Tocrynatel bopa. Monens atoma bopa https://m.edsoo.ru/OBJPHEQ0G2
a3 HcnyckaHue u norioeHue ceera atoMoM. KBaHTHI. 1 https://m.edso0.ru/MILRTHPC
JluHeHyaThIe CIIEKTPBI 0]
84 Ypok-nipaktrkym "HabmoneHre crieKTpoB UCITyCKaHUS" 1 https://m.edsoo.ru/7NCLNW?296
5.2 Cmpoenue amommnozo aopa
85 PagnoaxTHBHOCTE U €€ BUJIBI 1 https://m.edsoo0.ru/22H32JWLM
86 Crpoenue aromHoro siapa. HykinonHas mozaens 1 https://m.edsoo.ru/IRVFSKOFK
87 PannoaxktuBHbie mpeBpalieHus. M30Tonsl 1 https://m.edsoo.ru/RA796 TPSP
88 Pemenue 3ama4 o reme: "PaguoakTuBHBIEC IPEBPAILICHUS " 1 https://m.edsoo.ru/WX2HQP2S6
89 [Tepuon momypacnama 1 https://m.edsoo.ru/WZDJCOE87
Ypok-koHpepeHnuus "PaguoakTHBHbBIE U3ITYYEHHUS B
90 P deperniuis "Pajoar i 1 https://m.eds00.ru/X1J4002C4
MIPUPOJIC, METUIIUHE, TCXHUKE
5.3 Aoepuuvie peaxkyuu
91 SnepHble peakiiu. 3aKOHbI COXpaHEHUs 3apsJI0BOTO U 1 https://m.edso00.ru/YOQ2XMKO
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MaCCOBOI'O UM CECII

0

92 DHeprust CBsi3U aTOMHBIX sjiep. CBs3b MacChl U S3HEPrUuu 1 https://m.edsoo.ru/NSTEUFIO3

93 Pemenne 3anaud no teme "Anepusie peakuun" https://m.eds00.ru/0D4AKHL Q4T

94 Peakuuu cunTe3a u nenenus saep. MMcrouHuku sHepruu 1 https://m.edsoo.ru/RMBFQBND
Comnnua ¥ 3BE311 7

95 VYpok-koHpepenmus "SAnepuas suepreruxa. JlecTBus 1 1 https://m.eds00.ru/QTNWFW90
paZvoaKTUBHBIX U31y4EHUN Ha )KUBbIE OPraHU3Mbl" Q
[TonroroBka K KOHTPOJIbHOH paboTe Mo Teme

96 "DEeKTPOMArHuTHOE MOoJie. DJIEKTPOMArHUTHHIE BOJHBI. 1 https://m.edsoo.ru/TBOXBITUO
KBaHToBbI€ siBICHUS"
Koumponvnas paboma no meme ""Inekmpomaznumnoe

97 none. dnekmpomazHummnole 60.1Hvl. Keanmoeuvie 1 https://m.edsoo.ru/SUTJAFD6U
aenenua"’

98 17_[_(;]3;(1)5::“6 1 000DWICHHE CONEPHAHHS KYPCa PU3HIH 32 1 1 https://m.edsoo.ru/2GFCLJOJJ

99 [ToBTOpeHuEe 1 06001IeHNE CoEp KaHUsT Kypca (PU3UKH 32 1 https://m.edsoo.ru/MMJINLZOS
7-9 knacc Q

100 17_[_(;]3;(1)5::“6 1 000dIeHKE CONCPARANIA KypCa (3HKH 32 1 https://m.edsoo.ru/H7HKU30G3

101 [ToBTOpEeHUE 1 0000IIIEHUE COEepPIKaHUS Kypca (PU3UKH 3a 1 https://m.edsoo.ru/ XP2HRNAY
7-9 xnacc 4

102 17_1_(;]3;(1)5 ::He H 0000LICHHE CONCPIKAHNA KyPCA H3NKH 32 1 1 https://m.edsoo.ru/FK30ENRHX

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NPoBepPsSIeMOro
pe3yJabrara

HpOBepﬂeMble NMpeaAMETHBIC Pe3yJIbTaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1.1

HCIIOJIb30BATb U3YUCHHBIC ITOHATUSA

1.2

pa3jr4aTth ABJICHUSA IO OMUCAHWUIO HMX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TaHHOC (bl/ISI/I‘leCKOG SABJICHHUC

1.3

pacrio3HaBaTh IPOSIBICHHE HW3YYEHHBIX (U3NYECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM uuciie (U3HUECKUEe SIBICHUS B MPHUPOJE,
IpU 3TOM MEPEBOANTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACIATH

CYILECTBCHHBIC CBOMCTBA (MTPU3HAKK ) (PU3NYECKUX SBJICHUI

1.4

ONHMCHIBaTh M3y4YEHHBIE CBOWCTBA Tel U (U3NYECKUE SBIEHMUS,
UCTIONB3YSl (HU3UYECKUE BEIWYMHBI, MpPU ONHUCAHUHM TPABHIBHO
TPakTOBaTb (U3UYECKUH CMBICI HCIOJIB3YEMBbIX BEIUYUH, HX
0003HAYEHHUS U eTUHHIIBI (PH3UUECKUX BEJIMYHMH, HAXOAUTH (DOPMYIIBI,
CBSI3bIBAIONIME JAHHYI (U3MYECKYI0 BEIUYUHY C JIPYTUMHU
BEIMYMHAMHU, CTPOMTh  TIpaUKM  HM3YYEHHbIX  3aBUCHMOCTEH

(1)I/ISI/I‘I€CKI/IX BCIIMYNH

1.5

XapaKkTepu30BaTh CBOWCTBA Tel, (pru3MuecKue SBJIECHUS U IMPOLECCHI,
HCIIOJBb3Yysl W3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHAa W 3alUCHIBATh €0  MaTEMaTHYECKOe

BBIPAJKEHUE

1.6

O0BACHATh (PU3MUYECKHE SBICHMS, NMPOLECCH U CBOMCTBA Tel, B TOM
9yycie W B KOHTEKCTE CHUTyalUUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBISBJISATh MPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oO0bsicHeHHe u3 1 — 2 Jormyeckux IaroB ¢ omopod Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WJIN

3aKOHOMEPHOCTH

1.7

peuaTb paCLIéTHI)Ie 3agadyu B 1 -2 }IeﬁCTBHﬂ, HCIIOJIb3Yd 3daKOHbI U




bopmynbl, cBs3bIBatonMe GU3NYECKIE BETMUYUHbBI: HA OCHOBE aHaJH3a
YyCIOBHUS 3aJauyM 3alMCBhIBATh KpaTKOE YCIOBUE, IIOACTaBIIATH
¢buznyecKkne BEMMYUHbBI B (POPMYIIBI U TPOBOAUTH PACYETHI, HAXOIUTH
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC JIJIsl PEIICHUs 3aa4, OI[EHUBAThH

PEATMCTUYHOCTh TOJYICHHOU (PU3NYECKON BETMUMHBI

1.8

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PELIMTH IpPU TOMOIIH
¢u3NYecKNX METOJ0B, B ONUCAHUU HCCIEIOBAaHUSA BBIIEIATH
mpoBepsieMoe  MpeanojiokeHue  (THMOTe3y),  pas3auyath U
WHTEPIPETUPOBATh IMOJYyYEHHBIH pe3yibTaT, HaXOAWUTh OIIMOKH B

X0A¢€ OIbITa, A€JIaTh BBIBO/LI IO €0 pE3yJibTaTaM

1.9

MPOBOAUTH OMNBITHI MO HAOMIOAEHUI0 (QU3NYECKUX SIBJICHUNA WU
¢busznyeckux  cBoMcTB  Tenm:  (oOpMynIHMpoBaTh  IpOBEpSIEMbIe
NPEANONOXKEHUs,, CcoOUpaTh  YCTAaHOBKY U3  MPEIOKEHHOI'O

000py10BaHMsl, 3alMChIBATh X0/ ONbITAa U (OPMYJINPOBATH BHIBOIbI

1.10

BBINOJIHATD NPSMbIE M3MEPEHHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX U
nu(ppoBbIX MPUOOPOB, 3aMKMCHIBATh MOKAa3aHUS MPUOOPOB € YYETOM

3aJJaHHOW aOCOIIOTHOM MOrPEUIHOCTH U3MEPEHUN

1.11

MPOBOANUTh  HCCIEIOBAaHHWE 3aBUCHUMOCTH  OAHOM  (Qu3MUecKOon
BEJIMYMHBl OT JPYrod C UCHOJB30BAHHEM MPSAMBIX HW3MEPEHUH,
y4acTBOBaTh B IIJITAHMPOBAHUM Y4e€OHOrO MCCIIE€AOBAaHMS, COOMpATh
YCTaHOBKY U BBIINOJHATE U3MEPEHUs, CIENYs NPEAJI0KEHHOMY IIJIaHy,
(GUKCHpPOBATh pE3yNbTATHI TOJTYYEHHOW 3aBHCUMOCTH (PHU3HUYECKHX
BEJIMYUH B BUJIE NTPEIJIOAKEHHBIX TaOJIUI] U IPaQUKOB, J1€JaTh BBIBObI

I10 pe3yJibTaTaM HCCIICTOBAHUA

1.12

IIPOBOUTh KOCBEHHbIE H3MEpPEHMs] (PU3MUECKHUX BEIUYMH, CIEays
IPEI0KEHHON UHCTPYKIMU: IIPU BBIIOJHEHUN U3MEPEHUN cOOUpaTh
JKCIIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH 3HAYE€HUE HCKOMOM

BCIMYHMHBI

1.13

coOiolaTh IpaBWJa TEXHUKM 0€30MacHOCTM Mpu pabore ¢

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh NPUHLIMIBI JAEHCTBUS TNPHUOOPOB U  TEXHUUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLUIBI JEHCTBHUS HW3Y4EHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB C IIOMOINBIO HMX ONHUCAHUA,
UCTONBb3ysl 3HaHMS O CBOWCTBaxX  (M3MYECKUX SBICHUM U

HCO6XOI[I/IMLIG (1)I/I3I/I‘ICCKI/IG 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOJIUTh HpUMEpbl (HAXOMUTh HWHMOpPMAIMIO O NPHUMEPax)
MPaKTUYECKOr0 MCIOJIb30BaHUS (DU3UUYECKUX 3HAHHI B ITOBCEIHEBHOM
KU3HM 11 oOecrieyeHuss O€30MACHOCTH TIpU  OOpalleHuu ¢
npuOOpaMu M TEXHUYECKHUMH yCTPOHCTBAMHU, COXPAHCHUS 3[I0POBbS U

COOJIIOJIEHNST HOPM IKOJIOTHYECKOTO MTOBE/ICHUS B OKpY KalolIei cpene

1.16

OCYIIECTBJIATh OTOOP MCTOYHHKOB MH(popmanuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJlaHHBIM [TOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOUIMXCA 3HAHUW M NMYTEM CpaBHEHUS pPa3JIMYHBIX HMCTOYHUKOB
BBIJICIIATh MH(POPMAIMIO, KOTOpas SBISIETCS TPOTHBOPEUUBOU WIIU

MOJXKET OBITh HETOCTOBEPHOU

1.17

HCI0JIb30BaTh npu BBIIIOJIHEHUH y4eOHBIX 3a1aHuI
HAy4YHONOMYJSIPHYIO ~ JHUTepaTypy  (usuueckoro  couepskaHus,
ClpaBOYHBbIE MaTepuajbl, pecypchl cetu VHTepHeTr, BiIaneTh
npuéMaMu KOHCHEKTHPOBAHMSI TEKCTA, peodpa3oBaHus HH(GOpMaLUU

13 OZIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHhbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 HCTOYHUKOB HH(popManuu (HU3HIECKOTO
COZICp)KaHMS, B TOM YHUCJIE MYyOJMYHO JeJIaTh KPAaTKHUE COOOIICHHS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIIEAOBaHUM, MPU 3TOM
rPAMOTHO MCHOJIb30BaTh H3YyYEHHBIM IOHATHMHBIN ammapar Kypca

(HU3UKH, COMPOBOXKIATH BBICTYIIJICHHE TTPE3eH Tauei

1.19

IIPU BBIOJIHEHUH y4eOHBIX IPOEKTOB M MCCIEN0BaHUI pacrpenensiTh
00513aHHOCTH B IpyIIE B COOTBETCTBUM C MIOCTAaBJICHHBIMH 3aJadyaMH,
CIIEAUTH 3a BBIIOJHEHUEM ILJIaHA JEHCTBUM, aJE€KBAaTHO OLCHHUBATh
COOCTBEHHBII BKJIaJ B JACATEIbHOCTb TIpYIIbl, BbICTpaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUYHUTBIBAs MHEHHE

OKPYXKaIOIINUX

8 KJIACC

Kon
NMpoBEPsIEMOT0
pe3yJjibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAaThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

11

HUCIIOJIb30BaTh IOHATHUA

1.2

pa3jr4aTh ABJICHUSA IO OMUCAHWUIO HUX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TaHHOC (1)I/ISI/ILICCKOC SABJICHUC

1.3

pacrio3HaBaTh IMPOSIBJICHHE M3YYEHHBIX (U3NYECKUX SBJIECHUI B
OKpY’KalollleM MHpE, B TOM uucie (pu3nueckue SBICHUS B MPUPOJE,
IpU 3TOM MEPEBOANTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONUCHIBAaTh HM3YyYEHHBIE CBOWCTBA Tel U (U3NYECKUE SBICHHUS,
UCHONb3ysl (PU3UUYECKUE BEJIUYMHBI, NPU ONMCAHUM IPaBUIBHO
TPakTOBaTh  (PU3MYECKMH  CMBICI  HUCIOJb3YeMBIX  BEJIHYUH,
0003HAYEHHUS U eTUHHIIBI (PU3UUECKUX BEJIMYHMH, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU
BEeIMYMHAMHU, CTPOUTh TpaduKM  H3YYEHHBIX  3aBUCHMOCTEH

q)HSI/I‘IeCKI/IX BCIIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBIEHHUS M IPOLECCHI,
UCTONB3ysl M3yYEHHBIE 3aKOHBI, MPH O3TOM [1aBaTh CJIOBECHYIO
GOopMyTUPOBKY 3aKkOoHAa M  3alUChIBaTh €ro MaTEeMaTHYeCKoe

BBIPAJKEHUE

1.6

OOBSICHATh (PU3UYECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM YUCJE U B
KOHTEKCTE€ CUTyallMli NPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 |
— 2 JIOTMYECKUX MIaroB ¢ momompio 1 — 2 u3y4eHHBIX CBOWCTBA

¢bu3nuecKux SABICHNUHN, PU3MUECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIe 3a1aud B 2 — 3 AEHCTBHUA, UCHOJb3Yys 3aKOHBI U
(bopMyIbl, cBs3bIBAIOLIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a
YCI0BUs 3aJa4 3alIMChIBATh KPATKOE YCIOBUE, BBISABIATE HEAOCTATOK
JaHHBIX JJIs1 pPEIleHus 3aJadyd, BbIOMPAaTh 3aKOHBI U (POPMYJIBI,
HeoOXoauMble i €€ pelleHus, IPOBOAUTh pacuéTbl U CpaBHUBATH
NOJY4YeHHOE 3HaueHHe (U3NYECKOH BEIMYUHBI C M3BECTHBIMU

JaHHBbIMH

1.8

pacro3HaBaTh IpPOOJIEMbI, KOTOPblE MOXXHO PELIMTh IMPU MOMOIIU
(bU3NYECKUX METOJI0B, UCIIOB3Ys OMMCAHUE UCCIICIOBAHMS, BBIACIATD
MIPOBEPSAEMOE IIPEANOJIOKEHUE, OLEHUBATH IPABUIBHOCTD IOPSIIKA

MPOBECHUSI UCCIIEIOBAHMUS, 1€TIATh BBIBOJIBI

1.9

MPOBOJUTL OIBITBI 1O HAOMIOACHUIO (DU3UYCCKUX SBJICHUH WU
(GU3NYECKUX  CBOMCTB  TeI: dbopMynupoBaTh  MPOBEPSIEMbIE

NPEANONOKEHUs, CcoOUpaTh  YCTAaHOBKY M3  IPEIJIOAKEHHOIO




O60py,Z[OBaHI/I$I, OIIMCBIBATh XO/J OIIbITa 1 @OpMan/IpOBaTB BbIBObI

1.10

BBIIOJIHATE NPSMBIE W3MEPEHHMS C HCIOJb30BAHUEM AaHAJIOIOBBIX
puOOPOB U TaTYMKOB (PU3NYECKUX BEIUYUH, CPAaBHUBATH PE3YJIbTAThI

M3MEpPEHUH ¢ y4E€TOM 3aJJaHHOM aOCOIFOTHOM MOrPENIHOCTH

1.11

MPOBOANUTh  HCCIEIOBAHHWE 3aBUCHUMOCTH  OAHOM  (Qu3MUecKOn
BEJIMYMHBl OT JAPYrOd C HCHOJB30BAHUEM IMPSAMBIX HW3MEpPEHUM:
IUIAaHUPOBATh MCCIIEIOBAaHUE, COOMpaThb YCTAHOBKY U BBIIOJIHATH
U3MEpEHUs],  Clenys  HNpeIJoKEHHOMY  IUIaHy, (HUKCHPOBATh
pe3yJbTaThl MOJYyYEHHON 3aBUCHUMOCTH B BHUJE TaOJMI[ U Ipa(UKOB,

ACJIaTb BBIBOJBI I10 PE3YyJIbTaTaM UCCICIOBAHHA

1.12

IPOBOAUTH  KOCBEHHBIE  M3MEpeHUs  (PU3MUECKUX  BEIMUUH:
IJIAaHUPOBATh U3MEPEHMsI, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clieqys IPENJIOKEHHOM MHCTPYKLMHM, W BBIYMCIATH 3HAYCHHUE

BCIMYHMHBI

1.13

coOroNaTh TpaBWa TEXHUKHM O€30ImaCHOCTH TIpH  paboTe ¢

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKkTepu30BaTh MPUHLIMIBI JEHCTBUS H3YYEHHBIX HPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX OINMCAHMSA, HUCIOIb3Ys
3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUH UM HEOOXOIUMBIE

(I)I/I3I/I‘-IGCKI/Ie 3aKOHOMCPHOCTH

1.15

pacno3HaBaTh MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pr Mo CXeMaM U CXCMATHYHLBIM PUCYHKaM, COCTABJIATH CXCMBbI
SJICKTPUICCKUX ueneﬁ C TMOCJICAOBATCIIBHBIM MW HapalJICJIbHBIM
COCAMHCHUEM 3JICMCHTOB, pas3iimdasi YCJIOBHBIC 0003HaUYEHUS

QJIEMCHTOB 3JICKTPUUICCKUX eneu

1.16

IPUBOAUTH IpUMEpPbl (HAXOAUTh HHPOPMALMIO O IpUMEpax)
MPAKTUYECKOT0 MCHOJIB30BaHUs (PU3NUECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HU A1 obecriedyeHus: 0Oe€30MacHOCTH TIpH  OOpalleHHH ¢
npudopamMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHUS 3J0OPOBbS U

COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKpY KaloLIel cpene

1.17

OCYIIECTBJIATHh MOUCK WH(POPMALIUU PUIUIECKOTO COJCPIKAHUS B CETH
NHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUA W IYyTEM CPaBHEHUS
JIOTIOJTHUTENIPHBIX HCTOYHUKOB BBIJIENISATh HWH(OpMaANui, KOTOpas

SABIACTCA HpOTHBOpC‘IHBOﬁ AU MOXET OBITh He}IOCTOBepHOﬁ

1.18

HUCIIOJIb30BATh IIPU  BBIIOJIHCHUU y‘le6HBIX BaJIaHI/Iﬁ Hay4YHO-




MOMYJSAPHYIO JIUTEpaTypy (PU3HUecKoro colep)kaHusi, CIpaBOYHbBIC
Martepuainbl, pecypcbl cetu HMHTepHeT; Biajgerb nOpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus MHPOPMAIMH U3 OIHOU

3HAKOBOW CHCTEMBI B JIPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIC U KPATKHE YCTHBIE COOOIIEHMS,
0000m1ast nHMOPMAIUI0O M3 HECKOJIBKUX HCTOYHUKOB (U3UIECKOTO
COliepXKaHUsl, B TOM YHCIE MYyOJMYHO TPEACTABIATh PE3YJIbTaThI
MPOCKTHOW WJIM UCCIICAOBATEILCKOM JICATEIBHOCTH, TPU ITOM
IPaMOTHO WCIIOJb30BaTh HM3yYEHHBIM IMOHATHHHBIN ammapaT Kypca

(U3MKH, CONPOBOXKAATH BBICTYIIJIEHHUE TPE3CHTALIMEN

1.20

MIPU BBHIMOJHEHUH Y4eOHBIX MPOEKTOB U HCCIENOBaHUI (PU3HUecKux
MPOIIECCOB pacCHpeieNiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJIICHHBIMM  3aJlayaMH, CIEIATh 32 BBINOJHEHHEM IJIaHA
JNEUCTBUM W KOPPEKTUpPOBATh  €ro, aJ€KBaTHO  OLICHUBATh
COOCTBEHHBI BKJIAJ, B JAEITEIBHOCTH TPYIIIBI, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJEWUCTBUE,  NPOSABISAS  T'OTOBHOCTH

paspemaTh KOH(IUKTHI

9 KJIACC

Kon
NMpoBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

11

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3iinyaThb SABJICHUA 110 ONMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)HSH‘ICCKOG SABJICHUC

1.3

pacno3HaBaTh IPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUH B
OKpYXaloIllleM MHUpe, B TOM uucie (pu3ndeckue SBICHUS B NPUPOIE,
IIpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACIATH

CYILECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUYECKUX SBICHUHN

1.4

OMMUCBhIBATb HU3YUYCHHBLIC CBOMCTBA TE€l U (pI/ISI/IquKI/Ie SABJICHUA,
HCIIOJIB3Yys (1)H3qu01<1/1e BCJIMUMWHBI, IpPU OIIMCAaHHUU TIIPaBHUIIBHO
TpPaKTOBaTh (1)PI31/I'—IGCKI/II>1 CMBICJI HCIOJIB3YEMbIX BCJINYHH,
0003HaUeHUS U CANHUIBI (l)I/ISI/I‘IeCKI/IX BCJIIMYHNH, HAXOOUTH (l)OpMyJ'II)I,

CBS3BIBAIOLME JAHHYI (U3MUECKYI0 BEJIMYMHY C JAPYTUMHU




BCIMYHMHAaMHU, CTPOUTH Fpa(bI/IKI/I HU3YUYCHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEJIMYUH

1.5

XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHUS M TPOIECCHI,
WCIIOJIb3YSl M3YYCHHBIC 3aKOHBI, IPU OTOM JIaBaTh CJIOBECHYIO
GOopMYyITHUPOBKY 3aKkOHAa M  3alUChIBaTh €ro MaTeMaTHYeCKoe

BBIpaXKEHUE

1.6

OOBSICHATh (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM UYUCIE U B
KOHTEKCTE CHTyallull IPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISBJIATh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrM4eckux IIAroB ¢ MOMOLIbIO 2 — 3 M3Y4YEHHBIX CBOWCTBA

q)HSI/I‘IeCKI/IX HBJ'IGHPIﬁ, (1)I/ISI/I"ICCKI/IX 3daKOHa UJIM 3aKOHOMECPHOCTH

1.7

pemats pacyéTHpIE 3a1a4yd (ONMHUPAIOIINEcs Ha CcUCTeMy H3 2 — 3
yYpaBHEHUIl), MCIONB3YysS 3aKOHbI U  (OpPMYJbI, CBSA3BIBAIOLINE
¢usnueckue BENIMYMHBI: Ha OCHOBE aHajlM3a YCJIOBUS 3aJauu
3allUChIBATh KPATKOE YCJIOBUE, BBIABIIATH HEJOCTAIOIIME MIIU
M30BITOYHbIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMbIE
JUIl pELIeHUs, MPOBOAUTh pPacdy€Tbl U OLIEHUBATh PEATUCTUYHOCTH

MOJTy4YEHHOT0 3HaU€HUs (PU3NYECKON BETMUUHbI

1.8

pacriozHaBaTh MIpPOOJEMbI, KOTOpbIE MOXKHO pPEIIUTh MPHU MOMOILU
(GU3NYECKUX METOJIOB, MCIONb3YSl ONMMCAHUE HCCIIEOBAHUS, BBIACIATD
[IPOBEPSIEMOE MPEATIOI0KEHUE, OLICHUBATH IIPAaBUIBHOCTh IIOPsJIKA
MIPOBEICHNUS HUCCIICAOBAHUSA, JElaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3ynbTaThl HAOJIIOICHHI 1 OIBITOB

1.9

NPOBOJUTH ONBITHl MO HAOMIONEHUIO (U3NYECKUX SBJICHUN WIN
(U3MUECKUX CBOWMCTB TEJ: CAMOCTOSITENIbHO COOMpAaTh YCTaHOBKY W3
n30BITOYHOT0 Habopa 00OpynOBaHUS, ONUCHIBATH XOJ ONbITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOJUTh TPH HEOOXOAMMOCTH CEPHIO TPSMBIX HM3MEPCHHI,
ompezenssi CpeaHee 3HAauYeHHEe H3MepseMoill BenuuuHbl ((hoKycHOe
paccTosiHUE COOMparoIed JIMH3bI), 00OCHOBBIBATH BBHIOOp criocoba

u3MepeHus (M3MEPUTEIILHOIO MPUOopa)

1.11

MPOBOUTh HCCIIEIOBAaHHUE 3aBUCHUMOCTEH (QU3NYECKMX BEIUYUH C
HCIIOJIb30BAaHUEM MPAMBIX M3MEPEHMI: ILUIAHUPOBATh MCCIIENOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY, (PUKCHPOBATH pe3yJbTATHI

HOJIy‘-IGHHOfI 3aBUCHUMOCTH (1)1/13I/II-ICCKI/IX BCIMYHMH B BHAC Ta6JII/II_[I/I




Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJAUTH  KOCBEHHBIE  HM3MEpeHUs  (PU3MUecCKUX  BEJIMYUH:
IUIAHUPOBATh M3MEPEHHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
M BBIIOJHATH U3MEPEHUs], CIIeAys NPEAJOKEHHOW WHCTPYKLUH,
BBIYUCIITh 3HAYCHHE BEIMYMHBI M AHAIU3UPOBATH I1OJIY4YEHHBIE

pe3yJIbTATHl C YYETOM 3alaHHON IMOrPEIIHOCTH U3MEPEHUI

1.13

coOJIIolaTh NpaBMJla TEXHUKM 0O€30MacHOCTH Ipu padbore ¢

71a00paTOpHBIM 000PYJOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPH3HAKU H3YYEHHBIX (DU3MUECKUX MOJeiei:
MaTepuajibHas TOYKa, aOCOIIOTHO TBEPJOE TENO, TOUEUHBIH NCTOYHUK
CBETa, JIy4, TOHKAs JMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHAs

MOZAECIIb ATOMHOI'O dapa

1.15

XapaKkTepu30BaTh IPUHLMIBI JEUCTBUS H3YYEHHBIX HpPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX OIMUCAHUSA, HCIIOJIb3Ys
3HAHUS O CBOMCTBAaX (U3MYECKUX SBICHUH UM HEOOXOIUMBIE

¢buznyecKre 3aKOHOMEePHOCTH

1.16

WCIOJB30BaTh CXEMbl UM  CXEMATHYHBbIE PUCYHKH H3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, HU3MEPUTENBHBIX npudopoB U
TEXHOJIOTMUECKUX IPOIECCOB MPU PEIICHUH YYEOHO-TIPAKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIsI TOCTPOEHUSI U300PAKEHUM B MIIOCKOM

3epKajie u coOuparoIiel JnH3e

1.17

NPUBOIUTH TpUMEpHl (HAXOOUTh HWHMOPMAIMIO O MNPHUMEPax)
IIPaKTUYECKOr0 MCIOJIb30BaHUs (PU3NUYECKUX 3HAHUI B ITOBCEIHEBHON
KM3HM A1 oOecrieueHUs: 0€30MacHOCTM MHpU  OOpalieHHH ¢
npuboOpaMu U TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHMs 3/J0POBbS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIrH4Y€CKOIo IoBCJACHUA B Opr)I(aIOIHeﬁ cpeac

1.18

OCYIIECTBJIATh MOUCK MH(POPMALIUU (PU3UIECKOTO COJEP)KAHUS B CETH
WuTtepHer, caMocTOATENbHO (QOPMYIHMpPYS MOMCKOBBIA  3ampoc,
HaxoQuThb IYTH  ONpEAeNieHus  JIOCTOBEPHOCTU  IOJYyYEHHOMH
nH(poOpMaIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW U JIOTOJHHUTEIBHBIX

HCTOYHUKOB

1.19

UCIOJb30BaTh IPU  BBINOJIHEHUWH Yy4YEOHBIX 3aJaHUil Hay4dHO-
MOMYJISPHYIO JIUTEpaTypy (pu3nueckoro cojepkaHusi, CIpaBOUYHbBIE
Matepuaisl, pecypcbl cetu VHTepHer; Biaaerb IpuEMaMu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p330BaHI/Ifl I/IH(bOpMaIII/II/I nu3 O}IHOI71




3HAKOBOI CHCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIE NHCbMEHHbIE M YCTHbIE COOOILEHUS Ha
OCHOBE MH(OPMALMU U3 HECKOIbKUX HCTOYHUKOB (U3NYECKOrO
CoZlep)KaHusl, MyOJMYHO IPENCTAaBIATh PE3yJbTaThl NMPOESKTHOM MM
UCCIENOBATEILCKOM  JEATENBHOCTH, IHPU  3TOM  I'PaMOTHO
HCIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmnapar u3y4aeMoro paszaena
GU3MKM M CONMPOBOXIATh BBICTYIUIGHHWE IMpe3eHTaluel ¢ yd4éTom

0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB

1.21

IPU BBIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUECKHX
IIPOLIECCOB paclpeeNniaTh 0053aHHOCTH B IpyIIe B COOTBETCTBUH C
[IOCTABJICHHBIMUA  3aJlayaMM, CICIUTh 3a BBIIOJIHCHUEM ILIAaHA
NEMCTBUH M KOPPEKTUPOBATh  €ro,  aJE€KBAaTHO  OLICHMBATHb
COOCTBEHHBIII BKJaJ B JEATEIbHOCTh TPYIIbl, BBICTpPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE,  NPOSABIASL  T'OTOBHOCTH

paspemniaTh KOHMIUKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsieMble 3J1eMEHTHI COAEPKAH U
paszaena 3JIeMEHTA
®U3UKA U EE POJIb B TIO3HAHNM OKPYXXAIOIIEIO MUPA
dusznka — Hayka O mpuUpone. JSIBIEHHMS TPUPOABI.
1.1 @Ou3ndyecKne SABJICHHSA. MCEXAaHHYECKHE, TEIJIOBEIC,
JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@dusnueckue BenuuuHbl. M3MmepeHue  Qu3NUECKUX
1.2 BenmuuuH.  QDusnueckue npubopsl.  [lorpemmnocts
n3MepeHuid. Mex1yHapoaHas CUCTEMA €IUHHUI]
EctecTBeHHOHAay4HbIII METOJ NO3HAHMS: HaOJIIOJEHUE,
1 13 IIOCTAHOBKA HAay4YHOI'0 BOIIPOCA, BBIIBM)KEHHE THIIOTE3,
' OKCIEPUMEHT IO TPOBEpPKE THUIOTE3, OOBICHEHUE
Ha0JIr0/1aeMOr 0 SIBJICHUS
14 Onucanue GpuU3NUECKUX SIBJICHUN C ITOMOIIBIO MOAENen
[TpakTyeckue paboTHI:
N3mepenne paccTosSHUN.
L5 W3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.
' Omnpenenenre pa3MepoB MaJIbIX TEJL.
N3mepenue TemnepaTypsl U MOMOIIHU KUIAKOCTHOIO
TEPMOMETPA U JaTYMKa TEMIIEpaTyphbl
ITEPBOHAYAJIBHBIE CBEJIEHM O CTPOEHUUM BEHIECTBA
CrpoeHue BewmiecTsa: aToMbl M MOJEKYJbl, HUX
2.1 pa3mepbl. OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHUE
BEILECTBA
2 JBuxenue dactuy BemectBa. CBsA3b  CKOPOCTH
2.2 JNBUKEHUST YacTUL ¢ TeMmiepatypod. bBpoyHoBckoe
nBUKeHue, uddysus
23 B3anMonelicTBiE YaCTULl BEIIECTBA: IPUTHKEHUE U

OTTAJIKUBAaHHUC




AFpeFaTHI)Ie COCTOsAHUS BCHICCTBA: CTPOCHUC TIa30B,

KUJIKOCTEM W TBEPABIX  (KPUCTANIMYECKUX)  TeJl.

2.4 BzaumMocBsA3b MeXJy CBOWCTBAaMHM BEUIECTB B Pa3HbIX
arperaTHeIX COCTOSIHHSIX W HMX aTOMHO-MOJICKYJISIPHBIM
CTpOCHUEM

2.5 OC00EHHOCTH arperaTHbIX COCTOSTHHH BOJTbI

[TpakTiaeckue paboTHI:
Onenka JuameTpa aromMa METOAOM psoB (¢
UCIONIb30BaHUEM (POTOTpadHii).
2.6 OnpIThl MO HAOMIOEHUIO TEMJIOBOTO PACHIMPEHUS

ra3os.
OnpiTel 1O OOHApYKEHHIO  JEHCTBUS  CUII

MOJIEKYJIIPHOTO TIPUTSIKCHUS

JIBIDKEHUE Y B3BAUMOJENCTBUE TEJI

31 MexaHnnueckoe IBUKEHUE. PaBHnomepHoe "
' HEPaBHOMEPHOE JIBUKEHUE
35 Ckopoctb. CpenHsisi CKOPOCTh IPU HEPaAaBHOMEPHOM
. JNBUKEHUU. PacU€T MyTH M BpEMEHHU JBUKEHUS
SlBnenne mHepnuu. 3akoH MHepuuu. B3aumoneincrsue
3.3 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHHUS TeI.
Macca kak Mmepa HHEpTHOCTH TeJa
34 [InotHocTs  BemectBa.  CBSA3p  INIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €qUHUIIE 00bEMa BellecTBa
35 Cuila KaKk XapakTepuCcTHKa B3aUMOJEHCTBUS Tel
36 Cuna ynpyroct u 3akoH ['yka. U3mepenue cuiel c
' IIOMOILBIO JUHAMOMETpa
37 SIBieHne TArOoTeHHs U cuia TsKeCcTH. Cuila TSKECTH
' Ha Jpyrux Ia”erax. Bec Tena. HeBecomocTs
38 Cuna tpenusa. TpeHue CKOJIbXKEHHS U TPEHUE IOKOS.
' TpeHue B npupojie U TEXHUKE
3.9 CrnoxeHue CcHUJ, HAmpaBJICHHBIX MO OJAHOW MPSIMOM.
. PaBHopeiicTBYIOIIAs CUIT
3.10 [TpakTiaeckue paboTHI:

OnpeneneHne CKOPOCTH PaBHOMEPHOIO  JBUKEHHS




(mapuika B KUJAKOCTH, MOJCIH  DJICKTPUYECKOIO
aBTOMOOMJII M Tak jainee). OnpeneneHue CpenHen
CKOPOCTH  CKOJIBKCHHsSI Opycka WIJIM IIapuKa 110
HaKJIOHHOM  1IockocTdu. OmnpeneneHue MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOIINE
3aBHCHMOCTh pacTshkeHHs (nedopManun) NpyXKUHBI OT
NPUWIOKEHHOW  cuiibl.  OmbBITHI, JI€MOHCTPUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHHS CKOJBKEHHUS OT Beca Tela U

XapaKTepa COMPUKACAIOIUXCS IOBEPXHOCTEN

dusznyeckne sBICHHUSA B IIpUpPOAC: NPUMEPHI IBUKCHUSA C

3.11 pa3IMYHBIMM CKOPOCTSMM B XKMBOM U HEKHMBOM IIPUPOZE,
JeficTBUE CUJIbI TPEHUS B IIPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAILUITHUKN
JIABJIEHME TBEPJIbIX TEJI, )KMIKOCTEI U TA30B
41 HaBnenue T1BEpAOro Tena. CrocoObl YMEHBIICHUS U
' YBEJIMYEHUS 1aBJICHUS
4 JlaBieHnue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaua naBiaeHust TBEPABIMU TEJIaMH, KUIAKOCTIMH U
. razamu. 3akoH [lackans. [IHeBMaTHUECKHE MallIMHbI
3aBUCHUMOCTh  JIaBJIEHUS KMJIKOCTH OT  TJIyOMHBI.
4.4 IMunpocratnueckuii napamgokc. CooOmarmuecs: CoCyIbl.
['mppaBnnyeckue MexaHU3Mbl
Atmocdepa 3emnu u atMmocdepHoe naBieHue. [Ipuannb
45 CYILIIECTBOBAHMS BO3AYIIHON oOosnouku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEpPHOT0 JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOps
46 N3mepenne atMmochepHoro npaeineHus. [IpuGopbl mis
' U3MEPEHUs aTMOCPEPHOro J1aBJIEeHUS
JleicTBUE KUJKOCTH W Ta3a Ha IMOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromias (apxumenoBa) cuiia. 3aKOH
Apxnmena
4.8 IInaBanue Ten. Bo3ayxomiaBanue
4.9 [TpakTyeckue paboTHI:




HccinenoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT
o0béMa TOrpy)XKEHHOW B JKHJIKOCTh 4YacTH Telna.
Omnpenenenne BbITATKUBAIOIIEH CHUJIbI, ICHCTBYIOIICH HA
Teno, TOrpyK€HHoe B  KUAKOCTb.  [IpoBepka
HE3aBUCHUMOCTH BBITAJIKHABAIOIIEH CHUJIbI, JEUCTBYIOIIEH
Ha TEIO0 B JKHAKOCTH, OT Macchkl Tena. OIMBITH,
JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJKHUBAOLIEH
CHUIIBI, ICHCTBYIONIEH HA TEIO B XKHUAKOCTH, OT 00BEMaA
MOTPYKEHHOW B JKMJKOCTh YAaCTH TeJIa U OT IUIOTHOCTH
KHJIKOCTH. KoncrpyupoBanue apeomerpa 158)071

KOHCTPYUPOBAHUC JJOOKH n OIIPCIACIICHUC eé

Ipy30M0ABEMHOCTH

dusnueckue  SABIEHUS B NPHUPOJAE:  BIHSIHHE
4.10 aTMOC(EPHOT 0 JIaBJICHUS HA )KUBOW OpraHU3M, IJIABAaHUE

pBIO

TexHHUecKre YCTPOMCTBA: COOOMIAIOLIMECS COCY/IBI,
411 YCTPOHCTBO BOJIONIPOBO/IA, THUAPABJIMYECKUN TIpecc,

MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOIIIHOCTb, DHEPI' 1A

5.1 Mexanunueckas pabora
5.2 MexaHuueckasi MOIIHOCTb
£ 3 IIpocTele MexaHM3MBL: pbluar, OJOK, HaKJIOHHas
' ockocTsb. I[IpaBuiio paBHOBecHs pbluara
5.4 [TpumeHeHue npaBuia paBHOBECHUS pbluara K OJIOKY
«3onotoe  mpaBwio»  MexaHuku.  Koaddumument
5.5 M10JIE3HOT 0 neicTBus MEXaHHU3MOB. ITpocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHunanbHast SJHEPruu Tea, HOAHATOrO Haa 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tonnast MexaHuueckas SHeprus. 3aKOH H3MEHEHUS U
. COXPaHEHUSI MEXaHUYECKOW IHEPruu
£ 9 [TpakTHyeckue paboTHI:

Onpenenenne  paboTbl  CUJBI  TPEHUS  INpHU




PaBHOMEPHOM  JIBM)KEHUM TeJda IO T'OPU30HTAJILHOM
MOBEpPXHOCTHU. VccnenoBanue yCclIOBUI paBHOBECHUS phluara.
Namepenue KIIJ| HakimoHHOM miockocTu. M3yueHue 3akoHa

COXpaHCHHUA MEXaHUYECKOH SHCPIrun

@u3nyecKkue SBIECHUS B NPUPOJAE: pblUard B TEJE

5.10
YenoBeKa
TexHuyeckue yCTpPOWCTBA: pblyar, IMOABUKHBIA H
511 HETOABWKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3J1eMEHTHI CO/IePKAHUS
pasaeJsa 3JIeMeHTAa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOXKEHUS  MOJEKYJISIPHO-KMHETHUECKOU
6.1 TEOpUM CTPOEGHHMsS BewlecTBa. Macca W pa3Mepsl
' MojieKysd.  OnbIThl,  MOATBEPKJIAIOIIME  OCHOBHBIE
MOJIO’KEHUST MOJIEKYJIIPHOKHMHETUYECKOM Teopuun
Mogenun  TBEpAOro, IKHAKOIO W  Tra3zo000pa3HOro
6.2 coctostHMM BemiectBa. Kpucrammueckue u amopdHbie
Tena
OObscHeHuEe CBOWCTB ra3oB, JKUJKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE TIOJIOKEHHH MOJIEKYJISIPHOKHHETHIECKOM
TEOpUU
6.4 CMauyuBaHue U KaWJUIIPHBIE SIBJICHUS
6.5 TennoBoe pacuMpeHue u cxaTue
5.6 Temneparypa. CBsi3b TeMImepaTypbl €O CKOPOCTBIO
' TEMJIOBOrO JIBUKEHUS YaCTHL]
57 BuyTtpennss sHeprus. CriocoObl H3MEHEHUsI BHYTPEHHEH
' SHEPruM: TEIIonepeaya u CoBepiieHne padoTsl
6.8 Buael Tennonepeaaun: TEIONPOBOIHOCTb, KOHBEKIIMS,
' U3ITy4deHHe




KomnuectBO  TEIUIOTEHL VnanenoHat  TEILIOEMKOCTH

6.9
BEIIECTBA
TemiooOMEH U TEIJIOBOE paBHOBECHE. YpaBHEHUE
6.10
TErJIoBoro OanxaHca
511 [InaBneHne u OTBEepACBaHNE KPUCTAIIIMYECKIX BEIIECTB.
' VY enpHasa TemioTa IiaBIeHUs
[TapooOpazoBanme u  KoHaeHcanus. VcmapeHue.
5.12 Kunenwe. VYnaenpHas  Temiora  mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPAaTypbl KMIIEHUsI OT aTMOC(EpHOro
JaBJICHUS
6.13 BnaxHnocTs Bo3gyxa
6.14 DHeprus TOIIMBA. Y IelIbHAS TEIJIOTa CTOPAHUS
[TpuHuner  pabotbl  TemnoBbix — naBurarenein  KITJ]
6.15 TEIJIOBOTO JIBHTATeNsl. TensoBble IBUTaTENId W 3alluTa
OKpY’KAIOIIEH CpeJibl
3aK0H COXpaHEHHS U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
mporeccax
[TpakTyeckue paboTHI:
OnpiTel 1O OOHApY)XKCHHMIO  JEHCTBUS  CHII
MOJIEKYJIIPHOTO TIPUTSKECHUSL.
OnbIThl O BBIPANIMBAHUIO KPHUCTAJIOB MOBapeHHOU
COJIM WJIU caxapa.
OneiTel MO HAOJMIOAEHHUIO TEMJIOBOTO paCIIUpPEHUS
ra3oB, )KHJIKOCTEH U TBEPIBIX TEI.
517 Ornpenenenue gaBiIeHUS BO3yXa B 0ajjIOHE HITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb JaBJICHUS
BO3JlyXa OT €ro 00b€Ma U HarpeBaHus WM OXJIAXKECHUS.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTHU JIJIMHBI
CTOJOMKAa >KMJIKOCTH B TEPMOMETpPUYECKOM TpyOKe oOT
TEeMIepaTyphbl.

HaGmonenre n3MeHeHus BHYTPEHHEH YHEPTUH Tella B
pe3yibTaTe Tersonepenays U padoThl BHEIIHUX CHJL.

HccnenoBanue SBJICHUS Terniaoo0MeHa npu




CMEIIMBAHUU XOJIOJHON U TOPSAYEN BOMIBL.

OnpenesieHne KOJWYECTBA TEIUIOTHI, IOTYyYEHHOTO
BO/IOM TMpU TEMIOOOMEHE C HArpeThiM MeTaJUIHYECKUM
LHUAITUHIPOM.

Onpenenenue yaeabHON TEITOEMKOCTH BEILIECTBA.

UccnenoBanue npoliecca ucrnapeHus.

Ormpenenenre OTHOCUTENIFHOM BIAKHOCTH BO3yXa.

Ormpenenienre yaeabHON TEIUIOTHI IIABJICHUS JIb/A.

®duznueckue SBJICHHUS B IMPUPOJE: IMOBEPXHOCTHOE
HaTsOKEHUE W KanWUIIPHBIE SIBJICHUS B MPHPOJE,
6.18 KpPHUCTaJUIbl B Mpupoae, uznydenue CosHia, 3aMmep3aHue
BO/I0EMOB, MOPCKHUE OpuU3bl; 00pa3oBaHUE POCHL, TYMaHa,

HHEs, CHETa.

TexHuueckue yCTpOWCTBA:  KAaNWIIAPbL, MPUMEpPbI
UCIOJb30BaHUS KPUCTAJUIOB, XHUAKOCTHBIM TEpMOMETP,
6.19 JATYMK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS
JIOMOB, THTPOMETpPHI, ICUXPOMETp, HapoBas TypOHHA,

JABUIaTC]Ib BHYTPCHHCT O CIrOPaHH.

DJIEKTPMYECKHUE U MAT'HUTHBLIE ABJIEHUA

7.1 OnekTpuzanus tei. J[Ba pona 3JeKTpUIECKUX 3apsiioB

B3aumoneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJIEHCTBUS 3apsKEHHBIX T OT

BEJIMYMHBI 3apA/I0B U PACCTOSIHUS MEXTY TEJIaMHU)

Onexrpudeckoe none. HanpsskEHHOCT 3IIEKTPUYECKOTO
7.3 noyist. [IpuHnun cynepnosuuuy 37I€KTPUYECKUX IOJIEH

(Ha KAYECTBEHHOM YPOBHE)

Hocurenmn sieKTpuYecKuX 3apsioB. JJIeMEHTapHbIN

7.4 anekTpuyeckuit 3apsa. CtpoeHue aroma. [IpoBogHuku u
JUAJIEKTPUKHI

7.5 3aK0H COXpaHEHHS JIEKTPUYECKOr 0 3apsiia

. ONEeKTpUYeCKUd  TOK.  YCIOBHS  CYIIECTBOBAHHUS

SJICKTPUYICCKOI'O TOKA. M cToYHHUKY TOCTOSIHHOT'O TOKA




JewcTBus 3JIEKTPUIECKOrO TOKA (TenoBoe,

7.7 XMMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKH TOK B

JKUJKOCTSIX U razax

Onektpuyeckas uenb. Cuna Toka. ODJIEKTPUUYECKOE
7.8

HaIpsHKeHH e

ComnpoTuBieHHe MPOBOJHHKA. VYnensHoe
7.9

COIPOTHUBJICHUE BEIIECTBA
7.10 3akoH Oma i1l yyacTka 1enu

IlocnenoBarenbHOE W MapajulelIbHOE  COEIUHEHUE
7.11

IIPOBOJJHUKOB

PaGota u MOIIHOCTH JJIEKTPUYECKOIO0 TOKA. 3aKOH
7.12

Jxoyns — Jlenna

DJeKTpUYecKre LeNu W TOTPEOUTENH AIEKTPUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

ITocrossHHBIE MarHuThl. B3anmoneincTBHEe IMOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mnoje. MaruutHoe mnoje 3eMiId U €ro
7.15

3HAYEHHUE JJIs1 )KU3HU Ha 3eMiie

OmneIT Opcreaa. MarHuTHOE 1MOJ€ MIEKTPUIECKOTO TOKA.
7.16

[IpumeHeHue 2JIeKTPOMarHuTOB B TEXHUKE

JlelicTBUE MarHUTHOTO MOJII HA IMPOBOJHHK C TOKOM.

DNeKTpoABUraTeNb MOCTOSSHHOrO ToKa. Mcronabp3oBaHue
7.17

AJIEKTPOABUTATENEH B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIIOpTE

Onbitel  @Dapazgess.  SIBaeHue  3JIEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipaswiio Jlenna

DneKTporeHepaTop. CriocoOsr IIOJIyY CHUS
7.19 ANEKTPUYECKOU SHEPruu. DJIEKTPOCTAaHUMM  Ha

BO300HOBJIIEMBIX UCTOYHHKAX SHEPrUU

[TpakTHyeckue paboTHI:
7.20 OnbIThl 110 HAOIOICHUIO DJICKTPU3AIMH TEJI UHIYKIIUCH

U IIPU COIIPUKOCHOBEHUMU.




HccnenoBanue AEMCTBUSA DJIEKTPUYECKOrO IO  HA
MPOBOJHUKH U AUDIEKTPUKH.

COopka u mpoBepka pabOTHl AIEKTPUUYECKOW IIeNn
MOCTOSIHHOT'O TOKA.

W3mepeHne U peryJupoBaHue CUIIbI TOKA.

W3mepeHue u peryIupoBaHue HAPsK CHUSI.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO Yepes3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA M HANPSKEHUS
Ha PEe3UCTOpE.

OnbIThI, JIEMOHCTPUPYIOLIIUE 3aBUCUMOCTh
AJIEKTPUYECKOI'0 CONPOTUBJIEHUS] MPOBOJHUKA OT €ro
JUIMHBI, TIJIOIA/I1 TIOTIEPEYHOr0 CEYEHUs U MaTepuala.
[IpoBepka mpaBuia CJIOXKEHUS HANPSDKEHUW 1OpuU
MIOCJIEIOBATEIbHOM COEIMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka mpaBuia JUisl CUJIbI TOKAa IPH MapajljIeIbHOM
COeIUHEHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
JIEKTPUYECKOIO0 TOKA, UAYLIETO YEpe3 PE3UCTOp.
OnpeneneHne  MOIIHOCTH  DJIEKTPUUYECKOTO  TOKa,
BBIJICJIIEMOM Ha pe3nuctope. MccenenoBanue 3aBUCHMOCTH
CHJIBI TOKa, UAYLIEr0 4epe3 JIAMIIOYKY, OT HaNpsLKEHUS
Ha Hel. Onpenenenne KII/] narpesarens. MccnenoBanue
MarHMTHOIO B3aMMOJAEHUCTBUSI MOCTOSIHHBIX MarHHUTOB.
W3ydyeHre MarHuTHOr O 1OJIs IOCTOSIHHBIX MAarHUTOB MpU
ux o0benquHeHMM W pazaeneHuu. ccremoBanue
JEHCTBUSI DIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnbpITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aUMOJIEUCTBHS KaTyLIKA C TOKOM U MarHuTa OT CHUJIbI
TOKa M HalpaBjeHUss ToKa B Karymke. M3yudeHue

I[GﬁCTBHfI MAaraMTHOTO IIOJId Ha MNPOBOAHHUK C TOKOM.

KoucrpynpoBanue u W3y4YEHHE paboThI
3JIEKTPOABUTATEA. Nsmepenne KITZQ
AIEKTPOABUTATEIILHON YCTAHOBKH. OnpITel 1O

HCCIICAOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HUHAYKOUU:




HUCCICOOBaAHUC W3MCHCHUN 3HAYCHUS U HaIpaBJICHUA

WHIYKIIMOHHOT'O TOKa

7.21

@u3nyecKue SBJICHUA B MPUPOAE: IJIEKTPUUYECKHUE
SBJIEHUsS B  atMocdepe, DIEKTPUUYECTBO  KHUBBIX
OpPraHW3MOB, MarHUTHOE TOJe 3eMIH, Apel( MOIOCOB,
POJIb MAarHUTHOTO TMOJIS 1715 )KU3HU Ha 3eMJie, MOJIsIpHOe

CHSIHHC

7.22

TexHuueckre yCTpPOMCTBA: 3JIEKTPOCKOI, aMIIepMeETp,
BOJILTMETP, PEOCTAT, CUETYUK NIEKTPUUECKON DHEPIUH,
3NIEKTPOOCBETUTEIbHbIE ~ NPUOOpBI,  HarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKHUE
INPEIOXPAHUTENN, DJIEKTPOMATHUT, 3JIEKTPOABUTATENb

IMOCTOAHHOI'O TOKAa, 'CHCPATOP MMOCTOAHHOI'O TOKa

9 KUIIACC
Kog
Kog sniemenra IIpoBepsiemble 31€MEHTHI COAECPKAHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanudyeckoe JBWXKEHHE. MarepuaapHas TOUKa.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO IBH)KCHUS
8.3 PaBHOMEpHOE NpsAMOJIMHENHOE ABUKEHU E
HepaBHomepnoe MPSIMOJIMHEWHOE JBUKECHHUE.
8.4 CpenHsas W MIHOBEHHas  CKOPOCTb  Tela  IpH
8 HEPaBHOMEPHOM JIBH)KCHUH
8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHENHOE
' JBYKEHHE
8.6 CsobonHoe nmagenue. OnpITe! [anunes
PaBHOMepHOE nBMXkEHUE MO OKpykHOCTU. llepuon u
8.7 gactora oOpamieHus. JluHeliHas M yrjoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 Ilepssiit 3akoH HproToHa




8.9

Bropoii 3akon HetoToHA

8.10 Tperuii 3akon HeroTona
8.11 [IpuHIIMT Cynepno3uinu CUI
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cHUJIa TPEHUS CKOJBXKEHHUs, CUja
' TPEHUS TTOKOSI, APYTUE BHJIBI TPEHHSI
8.14 Cuna TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUSI.
' YckopeHue cBOOOTHOTO MajeHus
8.15 IBuxenue  tutaHer  Bokpyr  Comunma.  Ileppas
' KOCMHYECKas CKOpocTh. HeBecoMOCTh U meperpy3ku
PaBHOBece  MarepualbHOM  TOYUKH.  AOCOJIIOTHO
8.16 .
TBEPIIOE TEO
8.17 PaBHOBecue TBEPAOro Tena € 3aKpEIJIEHHOM OCBIO
' BpaieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc tena. U3menenue umnyinbsca. IMITyabc CUitbl
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 PeakTnBHOE IBH)KEHME
8.21 Mexanundeckast paboTa ¥ MOIIIHOCTh
8.9 PaGota cun Tsxkectu, ymnpyroctu, TpeHus. CBs3b
' SHEPruH U paboThI
893 [loreHumanbHass SHEpPrust Tena, MOTHATOTO  Haj
' MMOBEPXHOCTHIO 3eMITH
8.24 [TorenumanbHas SHEPrus CKaToM NPy>KUHbI
Kunernueckas sneprus. Teopema o KHHETHYECKOM
8.25
SHEPIrUU
8.26 3aK0H COXpaHCHHS MEXaHHUYECKOW SHEPTUH
[IpakTueckue paboThI:
Omnpenenenue cpenHell CKOPOCTH CKOJBKEHUS Opycka
WIM JBWKCHHUS IIapUKa [0 HAKJIOHHOW IIJIOCKOCTH.
8.7 Omnpeznenenne yCKOpeHMs Tejla IIPU PaBHOYCKOPEHHOM

JBUKEHUU IO HAKJIIOHHOM TIOCKOCTH.
HccnenoBanue 3aBUCMMOCTM IYyTHM OT BPEMEHH IpPH
PaBHOYCKOPEHHOM JBMKEHUH 0€3 HayaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €cClM IpPU PaBHOYCKOPEHHOM




JBYDKEHMM 0€3 HaydaJgbHOH CKOPOCTU IyTH OTHOCSTCA
KaKk psja HEUYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIHE
MPOMEXYTKU BPEMEHHU O/IMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHUJIbI TPEHUS CKOJIBKEHUS
OT CHJBl HOpMajbHOro JdaBieHusd. OrmnpenencHue
kod(dummenta TpeHHs CcKomkkeHUs. OmnpenencHue
KECTKOCTH TpyXuHbl. OmnpeneneHne padOThl CHIIBI
TPEHUsT TpM PAaBHOMEPHOM JIBWJKEHUU Tela 10
TOPU3OHTAJIBHON MoBepxHOCTH. OmpenencHue padOTHI
CUJIBl  yOpPyrocTd  HIpU  HoabéMe  rpyza C
UCIIOJIb30BAaHUEM  HENOABI)KHOTO M IMOJIBHXKHOI'O

OJIOKOB

®duzuueckue SBICHUS B Inpupoac: NMpujrnBbl U OTIWBLI,

8.28 nBuxeHue 1iaHer COJHEYHOM CHUCTEeMbl, pEaKTHUBHOE
JBUKEHUE )KUBBIX OPraHU3MOB
8.99 TexHuueckue  yCTpoOlcTBA:  CHUJOMETpP, JaTUYUKU

MIOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHHUSI, PAKETHI

MEXAHNYECKUE KOJIEBAHMSA 1 BOJIHbI

KonebartensHoe nmxenue. OCHOBHbIE XapaKTEpUCTUKU

o1 KoJeOaHMii: Tepro, 4acTOTa, aMILTUTYAa
9.9 Marematnueckui 5 NpY>KUHHBIN MAasATHUKHU.
' [IpeBparenue sHEPruyu Npu KoedaTeIbHOM JBUKCHUH
93 3aryxatomue KosiebaHus. BbIHYXIeHHbIE KOjaeOaHUS.
' Pe3onanc
Mexanndeckue BoJHbl. CBOMCTBA MEXaHUYECKUX BOJIH.
04 [IpononbHble U TMONEpeyHble BOJIHBL. J{JMHA BOJIHBI U
' CKOpPOCTb €€ pacnpocTpaHEHUs. MeXaHu4ecKue BOJIHbI
B TBEPJOM TeJI€, CEIICMUYECKHUE BOIHBI
9.5 3ByK. ']poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 WNudpas3Byk 1 yabTpa3Byk
[IpakTtuyeckue padboTHI:
Omnpenenenne 4acToThl M Hepuoaa  KosiebaHHi
9.7 MaTeMaTHYeCKOro MasiTHUKA.

OHpe)ICHCHI/Ie HaCTOThI u nepuoaa KoyeOaHmi

MIPY>KUHHOT O MasiTHUKA




HccnenoBanue 3aBUCHUMOCTH TepHoja  KoyeOaHMMA
MOABCIICHHOI0 K HUTH TIpy3a OT JJUHBI HUTH.
UccnenoBanue 3aBUCHUMOCTH TiepuoAa KojeOaHUi
NpYKMHHOTO MasiTHUKa OT Macchl rpy3a. lIpoBepka
HE3aBUCHUMOCTH nepuoja KoJieOaHuH rpysa,
MOABEIIEHHOT0 K HHUTH, OT MAcCChl Ipy3a U KECTKOCTH

IpY>KUHBI. MI3MepeHne yckopeHus: CBOOOIHOTO MaieHus

dusnyeckue SABJICHUS B npupoac: BOCIIPUATHC 3BYKOB

9.8 KUBOTHBIMH, 3EMJIETPACEHHE, CEMCMHUYECKUE BOJIHBI,
LlyHaMH, 3XO
99 TexHuyeckre yCTpPOMCTBA: DXOJIOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE IIOJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MO0J€e. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIkayia 371€KTPOMAarHUTHBIX BOJIH
10.3 DnexkTpomMarHuTHas npupoga ceta. CKOpOCTh CBeTa.
' BosnHoBbIE cBOMCTBA cBETa
10 [Ipaktuyeckue padboTHI:
10.4 N3yyenne CBONCTB  OJJIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIEI0 MOOUITLHOTO TesedoHa
dusnueckue SBIEHUA B MpUPOAE: OUOIOTHYECKOe
10.5 JencTeue BHUJIUMOTO, YIBTPapHOIETOBOIO u
PEHTI€HOBCKOT' O U3JTy4€EHUU
106 Texanueckue YCTpOICTBA: HCTIOJIb30BAHUE
' JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
11.1 JlyueBas Mmonenb cBeTa. McrouHuku cBeta
11.2 [IpsiMmonuHetHOE pacnpoCTpaHEHHE CBETa
Otpaxenue cera. [Lnockoe 3epkano. 3aKOH OTpaKEHUS
11 11.3
CBeTa
i [Ipenomnenne cBera. 3aKOH MPEIOMIIEHUS CBETa.
. [TonHOE BHYTpEHHEE OTpakeHUE CBETA
11.5 JIunza. Xon ydeit B TuH3e




OnTtHueckas cucTeMa (bOToarmapaTa, MHKPOCKOIIa H

11.6
TeJecKomna
117 I'ma3 kak onrtudeckas cucrema. biaM3opykocTs
' JaIbHO30PKOCTh
118 Pasnoxenue 6enoro csera B criekrp. OnbiTel HproTOHA.
. CrnoxeHue crieKTpalIbHBIX 1[BETOB. Jucnepcus cBera
[IpakTueckue paboTHI:
HccnenoBanne  3aBHCHUMOCTH — yrjla  OTpa)K€HHUS
CBETOBOTO JIy4a OT YIJia Ma/ieHus.
N3yuyenune xapakTepuCTHK U300pakeHUs MpeameTa B
IJIOCKOM 3€pKalle.
UccnenoBanue 3aBUCUMOCTH yIjla MPEJIOMJICHUS
CBETOBOrO Jy4ya OT yria MaJeHus Ha TpaHHIle «BO3AyX —
11.9 CTEKJIO».
[Tony4yenue n300paKEHUI C MTOMOIIBIO COOMPAFOIIICH
JIMH3BL.
Omnpenenenue GOKYCHOTO pacCTOSHUSA U ONTUYECKOM
CHJTBI COOMpAOIIEH JTMH3HI.
OmnBITHI IO pa3NokKEHUIO OETOr0 CBETA B CIIEKTP.
OnpITBl IO BOCHPHSITHIO 1[BETA MPEAMETOB MPH UX
HAOIIOICHUH Yepe3 [BETOBbIC (PUITBTPHI
®duznueckue siBieHUs B npupoje: 3atmenus ConHia u
11.10 Jlynbl, 1BeTa TeN, ONTUYECKHE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MEPaK)
1111 Texunueckue YCTPOMCTBA: OUKH, [IEPUCKOII,
' (doToamnmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBGIE SABJIEHUA
11 OmnswiTel Pesepdopna u mmaHerapHass MOJENb aToma.
' Mogens atoma bopa
Hcnyckanue W TOrIoOIIeHHWE CBeTa aTOMOM. KBaHTHI.
12 12.2
JIuneluaTebie CIEKTPHI
12.3 PanmoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITyIeHHS
194 Crpoenue atoMHoro siapa. HykimonHas Mojenb

aToMHOro sapa. M3oromnsl




PannoaktuBHble mpeBpauieHus. Ilepumon momypacnana

125
ATOMHBIX SiAEp
126 SAnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apslOBOIO U
' MacCOBOI'0 YK CEl
12.7 OHeprust CBsI3M aTOMHBIX siiep. CBsi3b MacChl U SHEPruu
12.8 Peakuuu cunrtesa u geneHus saep. IcTouHUKM dHEPrun
. CouHna u 3BE31
12.9 Snepnas oHepretuka. JleiicTBUEe  paauMOaKTHBHBIX
' M3IIy4eHHUI Ha )KUBBIE OPraHU3MbI
[IpakTueckue paboTHI:
HaGnronenne CIUIOMIHBIX HM  JUHEHYATBHIX CHEKTPOB
U3ITyYEHUS.
12.10
HccnenoBanue TpeKOB: HM3MEPEHHE SHEPrUU YACTHUIIbI
110 TOPMO3HOMY yTH (110 (hoTorpadusm).
W3mepenue paanoakTUBHOTO oHa
duzryuecKkue SBJIEHUS B MOPUPOJIE: €CTECTBEHHBIN
paanoaKTUBHBII ¢on, KOCMHYECKHE Jy4H,
12.11 paauoOaKTUBHOE HW3JIy4YEHUE MPUPOIHBIX MHHEPAJIOB,
JCICTBUE paAMOAKTUBHBIX M3JIy4YEHUH HAa OpraHu3M
YesioBeKa
1212 Texuunueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJMBUAYalIbHBINA JO3UMETp, Kamepa Buibscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NPoBepPsSIeMOro
TpeOoBaHMs

IIpoBepsiemMble TPeOGOBaHUsI K PeAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHsI 0CHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTO 0011ero oopasosanus Ha ocHose ®I'OC

[Tonumanue pomu  ¢Qu3uku B HAYYHOM  KapTHHE  MHpa;
cOpPMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3H
U TI03HABa€MOCTH SIBJEHHH MPUPOIBL, O POJM DKCIIEPUMEHTa B
¢usuke, o cucremoodOpasywomeil poiu (QUIMKK B Pa3BUTUHU
CCTCCTBCHHBIX HAYK, TCXHUKHU H TGXHOJ'IOFI/II\/'I, 00 9BOJIIOIINH
¢u3nYecKX 3HaHUM M MX POJM B I[EIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJ€ POCCHICKUX U 3apyOeKHBIX Y4EHBIX-
(HU3MKOB B pa3BUTHE HAYyKH, OOBSCHEHHE IPOLIECCOB OKPYKAFOIIETO

MHpPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHMS O BUJAX MaTepud (BEIIECTBO W I10JI€), O JIBUKEHUU KakK
croco0e CyIecTBOBaHUS MaTepuu, 00 ATOMHO-MOJISKYJISIPHOW TEOpUU
CTPOCHHUsI BelIecTBa, O (PU3MUECKON CYUIHOCTH SIBICHUH MPHPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHUE Pa3InuvaTh sIBJICHUS MO OMMCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OMBITOB, JEMOHCTPUPYIONTNX JTaHHOE (PU3HUECKOE SIBJICHHE;
yYMEHHUE PACIIO3HABATh MPOSBJICHUE U3YUYEHHBIX (PU3UYECKUX SBJICHUU
B OKpYXarolleM MHUpe, BB HUX CYyIIECTBEHHbIE CBOMCTBA

(mpu3HaAKK)

BJ'Ia)IeHI/Ie OCHOBAaMH IIOHATHHHOI'O amnrmapara M CHMBOJIMYECKOIO
SA3bIKa (1)I/ISI/IKI/I N HCIOJIB30BAHUC HX OJId PCIICHUA y‘Ie6HHX 3aaay,
YMCHHUC XapaKTCPU30BATb CBOICTBA TCII, Q)HSHHCCKI/IG SABJICHUA U

MPOIIECCH, UCTIONB3YS PyHIAMEHTATbHBIE U IMITUPUICCKHIE 3aKOHBI

VYMeHne onuceBaTh HN3Y4YCHHBIC CBOMCTBA TENl U q)HSI/IIIGCKPIG SIBJICHUSA,

HCIIOJIb3 YA (I)I/IBI/ILICCKI/IG BCJIIMYHUHBI

Bnajgenne ocHOBaMH METOJOB HAYyYHOrO TIO3HAHHS C Y4ETOM
coOmroieHust mpaBui Oe30macHoro Tpyna: HabmoaeHue (GpU3nIecKux
SIBJICHUM:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCIEPUMEHTAJIbHYIO YCTaHOBKY




U3 JaHHOro Habopa oOOpyIOBaHMS 1O MHCTPYKIMH, OMMCHIBATH XOJ
OIIBITA U 3aIIUCBIBATH €T0 PE3YJIbTAThI, JOPMYINPOBATH BHIBOJIBI;
IPOBEJICHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEJIMYHH:!
YMEHHE I[UJJAaHUPOBaThb M3MEPEHUs, CaMOCTOSTENIbHO COOMpaTh
OKCIIEPUMEHTAJIbHYK0 YCTAaHOBKY [0 HHCTPYKLUUH, BBIYUCIATH
3HAYEHHWE BEJIIMYMHBI U AHAJIU3UPOBATH ITOIYYEHHBIE pE3YyJbTaThl C
y4€TOM 3aJJaHHOM IOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUMN;
IIPOBEICHUE  HECIIOKHBIX  OKCIEPUMEHTAJbHBIX  HCCIEAOBAHU;
CaMOCTOSITEJIbHO  COOMpaTh AKCHEPUMEHTAJIbHYIO YCTAaHOBKY U
IPOBOAMUTb  HCCIENOBAHUE IO  MHCTPYKLIMH,  IIPEACTaBIATH
MOJY4YEeHHbIE 3aBUCUMOCTH (DPM3NYECKUX BEJIMYUH B BHUJAE TaOIMIl U
rpaMKOB, yUYUTHIBATh MOI'PELIHOCTH, J1€71aTh BBIBOABI 110 pe3yJIbTaTaM

HUCCICca0BaHusA

[ToHumaHue  XapaKTepHBIX  CBOMCTB  (U3WYECKUX  MoJenel
(MatepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOAEIU CTPOCHUS
ra3oB, JKHJIKOCTEd M TBEpPABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAsl MOJeJIb aTOMHOTO S/Apa) U YMEHHE MPUMEHATh WX IS

00BsICHEHHSI (PU3NYECKUX TPOIIECCOB

YMeHune OOBACHATH (PU3NYECKUE IMPOLIECCHl M CBOMCTBA Tel, B TOM
Yuclle M B KOHTEKCTE CHUTyallUd NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUNHHO-CIIE/ICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHUE C OMOPOH Ha M3ydEeHHBIE CBOMCTBA (pru3HUecKux

SIBJICHUH, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH

VYMmenue pemarb pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCHOJNBb3ysl 3aKOHbI M (OpMyJbl, CBSI3bIBaIOIIME  (pU3HMUECcKHe
BEIMYMHBI, B YAaCTHOCTH, 3alMCBIBATh KPAaTKOE YCIOBHE 3a/ayH,
BBISIBJISITh HENOCTAIOLIME JlaHHbIE, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble JIs e€ pelleHHs], UCI0Ib30BaTh CIIPABOUHBIE JaHHbIC,
IIPOBOJUTL DPACUYETHl M OLIEHMBATh PEAJTUCTUYHOCTH IOJIYYEHHOIO
3HauyeHHs (PU3NYECKOI BEIMYMHBI; YMEHUE ONPEACNATh pa3MEPHOCTh

(¢u3nYeCcKOoil BETUUHHBI, TOJIy4€HHOM NPU pEeLIeHUH 3a/1a4u

YMeHue XapakTepu3oBaTb INPUHLMUIBLI JAEHCTBUA TEXHUYECKUX
YCTPOWCTB, B TOM 4HMCIE OBITOBBIX NPHUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKHUX IMPOLIECCOB MO UX ONMHMCAHUIO, UCIOJIB3Ysl 3HAHUS O

CBOMCTBaAXx (1)1/I3I/I‘ICCKI/IX SIBJICHUM U H606X0}II/IMBIC (l)I/ISI/I‘IeCKI/Ie




3aKOHOMCPHOCTHU

10

YMeHue wuCmonb30BaTh 3HAHUA O (U3MYECKUX SBJICHUAX B
MOBCCTHEBHOM KHM3HU Ui oOecriedeHus 0e30MacHOCTH  MPHU
oOpamieHMM ¢  OBITOBBIMM  NpUOOpPaMH W TEXHUYCCKUMU
YCTpOWCTBAMH, COXpaHEHHs 370pOBbS W  COOJIOACHUS HOPM
HKOJIOTUYECKOT0 TOBEACHUS B OKPYXAIOIIel cpeae; MOHUMaHUe
HEOOXOAMMOCTH TMPUMEHEHHS JTOCTH)KCHHH (U3UKH W TEXHOJIOTHUH

JUISL PallMOHAJIBHOTO MPUPOAOIIOIb30BAHUS

11

OneiT moucka, mpeoOpa3oBaHUS W TPEACTaBIeHUS WH(popManuu
¢bu3nyeckoro cojepkaHus C UCHOJb30BaHHEM HHGOPMAIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTUW; YMEHHUE OI[€HUBATH JOCTOBEPHOCTh
MoNy4yeHHOW WH(OpMalMM HAa OCHOBE MMEIOIIMXCS 3HAHUH U
JOMOJIHUTENIbHBIX ~ MCTOYHUKOB;  YMEHHE  HCIIOJIb30BATh  IIpHU
BBITIOJIHEHUN Y4YEOHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JHTEPATypy
(U3HYECKOro COACpKaHUs, CIPABOYHBIE MaTepualbl, PeCypChl CETH
Wutepner; BnageHue 0a30BbIMH  HABBIKAMU  IIpeoOpa3oOBaHUs
uHpopManMu M3 OJHOM 3HAKOBOW CHCTEMBI B JAPYT'YH; yMCHHE
co3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBEC I/IH(I)OpMaHI/II/I N3 HECKOJIBKUX HCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKHUE SABJIEHUA
11 Mexanuueckoe JaBIKeHUe. MarepuanpbHas Touka. Cucrema  orcuéra.
' OTHOCHUTEIILHOCTh IBMYKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBmxkeHHe. CpenaHsas ckopocts. Dopmyna s
1.2 BBIYHCIICHHS CPEIHEH ckopocTh: V = S/t
PaBHOMepHOE MpSIMOIMHENWHOE IBUYKEHUE. 3aBUCUMOCTb KOOPAUHATHI Te€la OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIUHEHHOTO JTBUKEHUS
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BpEMEHH Ui MPOEKIMH CKOPOCTH, MPOEKIUU
NepeMelieHus, IMyTH, KOOPAMUHATHI TMPU PABHOMEPHOM IPSIMOJIUHEHHOM
JIBUKEHUHT
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUXKEHUS:
7
S =vg # i+ ay = ;
2
dopmynbl IS TPOEKIUU TEpPEeMEUICHHs, MPOEKIIMH CKOPOCTH M MPOEKIINHU
YCKOPEHMS IPU PaBHOYCKOPEHHOM IMPSMOIMHEIHHOM JBUKEHHMU:
1.4 s.(D=v,, -t+a,- e .
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'padmkm 3aBHCUMOCTH OT BpPEMEHHM JIsI MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOCKIMH TEPEeMEIICHUs, KOOPIMWHATHI MPU PABHOYCKOPEHHOM
MPSIMOJIMHEUHOM JBUKEHUU
Cpobonmnoe nagenne. @opmyIibl, ONMUCHIBAIOIIME CBOOOAHOE IMAaJICHWE Tea ITI0
15 BEPTUKAIN (JIBM)KEHHE TeJa BHU3 MU BBEPX OTHOCHUTEIIbHO IMOBEPXHOCTH

3emum). ['paduky 3aBUCHMOCTH OT BpPEMEHHM /Ui TPOCKIHUU YCKOPEHUS,




MNpOCKIOUKU CKOPOCTU U KOOPJAHWHATBI IIpH CBO60,Z[HOM nagcHumM TCJjla II0

BEPTUKAJIU

CKOpOCTb paBHOMEpPHOIO JBI)KEHHMS Tella MO OKpykHoctu. Hampasienue
CKOPOCTH.

dopmyna Ui BHIYUCICHHUS CKOPOCTH 4Yepe3 pPaJuyC OKPYKHOCTU U TEPUO

oOpalieHus:
2nR
L=
T

HCHTPOCTpeMI/ITCJ'II)HOG YCKOpPCHUC. HanpaBneHHe HECHTPOCTPEMUTCIILHOI'O

1.6 yckopenus. @opMyna [uist BBIYMCIEHUS YCKOPEHHUS:
2
a. — v
=R
dopmyna, cBA3bIBAIOIIAs IEPUOJL M YACTOTY OOpaIleHus:
V= 1
T
Macca. IInotHocTs BeniectBa. @opmyiia 1151 BBIYUCIECHUS ITIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexropHas ¢pusndeckas BeauunHa. CloxeHne cuil
1.9 SIBnenne unepuuu. Ilepsoiit 3akoH HeroToHa
Bropoii 3akon HetoTOHA:
F=m-a
1.10
CoHanpaB€HHOCTb BEKTOpa YCKOPEHMsI TeJla U BEKTOPA CUJIbI, IEHCTBYIOLIEH Ha
TEN0
Bzaumopeiicteue ten. Tperuil 3akon HproToHa:
1.11 F p _P-l—}_?
112 Tpenne nokos U TpeHue CKoJibxkeHusd. Dopmyiia i1 BBIYUCICHUS MOAYJISL CHIIbI

TPCHUS CKOJILKCHUS:




Frpzp-;"l.r

1.13

Hedpopmarmust Tema. Ympyrue W Heynpyrue aedopmanui. 3aKOH YyIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

B CCMHUPHOC TATOTCHUC. 3aKoH B CCMHUPHOI'0 TATOTCHUS:

my - 1M,
F=g L1 _2%
R
Cuna TspKecTH. Y CKOpeHHe CBOOOAHOrO MajeHusl.
dopmyna 11 BBIYUCIIEHHS CUJIBI TSDKECTH BOJIM3M MOBepXHOCTH 3emun: F = mg.
JBrxenne nnanet Bokpyr Connua. [lepsas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmiynbc Tena — BeKTopHas Gu3HUecKas BeJIUYrHa.
=m0

Nmnynesc cuctemsbl Ten. M3menenne nmnynbca. UMIynbc cUIb

1.16

3aKOH COXpaHEHHS UMITYJIbca JJIsl 3aMKHYTON CUCTEMBbI Tell:
D=0, i, U, =const

PeakTiBHOE IBUXKEHHUE

1.17

Mexanuyeckas padora. opmya 1uist BBIYMCIEHUS paOOThI CUIIBL:

A=F5ooscx

MexaHnnyeckas MOIIHOCTb:

=24
I

1.18

Kunetnueckas n IMOTCHIHAJIbHAsA SHCPIrus. d)opMyna JJIA BBIYU CIICHUA

KMHETUYECKOW SHEPTUM:

FHUE
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTrUM. d)opMyna JJIs1 BBIYUCIICHUA HOTGHHH&HBHOﬁ




OHCPruu Tejia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

1.19

MexaHnueckasi SJHEprus:

E=E;+E,

3aKOH COXpaHEHUs MeXaHU4eCcKoH a3Hepruu. dopmysa Uil 3aK0oHa COXpaHEeHUs

MEXaHWYECKOW SHEPruu B OTCYTCTBUE CHII TpeHus: E = const.

IIpeBpameHne MEXaHUYECKON YHEPTUU ITPU HAJTMYUH CUIIBI TPEHHUSL.

1.20

[TpocThie MeXaHU3MBIL. «30JI0TOE MPABUIIO» MEXaHHKH.
Poruar. Moment cumnsi; M - Fl.

VYcnoBue paBHOBeECHsI pblyara:
M +M +..=0
[TonBwxHbBIN 1 HenoABWXKHBINA 0710ku. KIT/I mpocThiX MexaHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

JlaBiienue TBEIOro Tena.
@opmyiia 111 BBIYACICHUS JaBICHUS TBEPAOIO Tela:

_F
P=5-

JlaBnenue raza. ATMocdepHoe JaBIeHHE.

FI/II[pOCTaTI/I‘IeCKOC JaBJICHUEC BHYTPU KUAKOCTHU.

®opmyia 111 BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTHU:

p=pgh+p_,

1.22

3akoH [Tackans. ['mapaBmmueckuit mpece

1.23

3akon Apxumena. dopmyna g ompenesieHUs BBITAJIKUBAIOIICH

JIEHCTBYIOLIEH Ha TEJO, MOrPYKEHHOE B )KUIKOCTh WJIU Ia3:
Fagm =P8V

VYcaoBue mnaBanus tena. [lmaBanue CyJ0B U BO3AYXOIIJIaBAaHUC

CUJIBI,




1.24

Mexanuueckne KoJyieOaHus. AMHJ'II/ITy,Z[a, nepuoaq M YacToTa KOJIeOaHHUH.

®dopmyJia, CBSI3bIBAIOIIAA YACTOTY U NIEPU O KOICOaHU:

1.25

MaremaTH4eCKUil W TpPYKUHHBIA MasTHUKU. lIpeBpaienne sHepruv mpu

KOJIe0aTETEHOM JIBHYKEHUHN

1.26

3atyxatoiue Kosnebanus. BelHyx1eHHbIE KoneOaHus. Pesonanc

1.27

MexaHndyeckue BOJIHBL. HpO}IOJ’II)HI)Ie " TONCPCYHbIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOpPOCTh paclpoCTpaHEHHs BOJHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BBICOTa 3BYyKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'paHHIIE

IByx cpen. UH(pa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3mepenue cpenHed IJIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIbI; JKECTKOCTH
NPYXUHBI; KO3(DUIIMEHTa TPEHUS CKOJBKEHHS; paOOThl CHJIBI TPEHUS, CHJIBI
VIOPYrOCTH; CPEOHEH CKOPOCTH JABIIKEHHUS OpycKa MO HAKJIOHHOW IUTOCKOCTH;
YCKOpeHHsI Opycka TpH JBWKCHUHM TO HAKJIOHHOW TIJIOCKOCTH; YacTOTHI M
nepuoja KoyueOaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl W TEpHoja
KOJICOaHMI MPYKUHHOTO MasiTHHKA; MOMEHTA CHUIIBI, JCWCTBYIOLIErO HA phIyuar;
paboThl CUJIBI YNPYTOCTH MpPU MOABEME Tpy3a C MOMOIIBIO HEMOJBHKHOIO
050Ka; pabOThI CUIIBI YIIPYTOCTH MPH MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BEMa MOrpyXEHHON
YacTH TeJla U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHIIBI
OT MAcChl TEJA; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOT'O AaBJIECHUS U OT
poZla MOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HUKAIOUIEH B MPYKUHE, OT CTENEHU
nedopMalu Mpy>KUHBL;, YCKOPEHUS Opycka OT yIjia HaKJIOHA HAIpPaBIISFOIICH;
nepuosa (4acToThl) KoJIeOaHUI HUTSHOTO MasTHUKA OT IJIUHBI HUTH; TEPHUOA
KoJICOaHUI TPYXHUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBL
UCCIIEZIOBAHNE HE3aBUCHUMOCTU TEpHoAa KOJIeOaHUN HHUTSAHOTO MAasiTHHKA OT

Macchl Tpy3a. [IpoBepka yciaoBusi paBHOBECHS pblyara

1.30

QDusuueckue A61eHUs 6 Npupode: TPUMEPHl IBUKEHHUA C Pa3IMYHBIMU
CKOPOCTSIMH B KUBOH U HEXXUBOU IPUPOJE, IEUCTBUE CUIIBI TPEHUS B IIPUPOAEC U

TCXHHUKC, IIPUJIMBbBI KW OTIIMBBI, IABUXXCHUC IIJIAHCT CoiHeuHOH CHUCTECMBI,




PEaKTUBHOE JBH)KCHHUE KUBBIX OPraHU3MOB, PbIUYAard B TEJE YEJIOBEKA, BIUSHUE
aTMOC(hEpHOTro [aBIEHUS Ha JKMBOH OpraHusM, IJIaBaHUE PBIO, BOCIPUSITHE

3BYKOB JKHBOTHBIMH, 3EMJICTPACCHUC, celicMuYecKue BOJIHbI, YHAMH, 3XO

Texnuueckue ycmpoiicmea: CIIMAOMCETP, AATYHUKH II0JOXCHHA, PACCTOSAHHUA H
YCKOpPCHUA, AUHAMOMCTpP, MNOALNIMIIHWUKH, PAKCTBI, pbiyar, HO,Z[BH)KHBIﬁ n

HETOJABWKHBIN OJIOKM, HAKJIOHHASI TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,

L3l cooOIIaronMecss Cocybl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHIl Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJOT,
HCMOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpUH  CTPOEHUs

2.1 BeniecTBa. Mozenu TBEPAOro, JKUJIKOI0 U Ira3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopgHbIe Tena

25 JBrxenue dactul BemiectBa. CBsA3b CKOPOCTU JIBMDKEHUS YacTULl C

' TemnepaTtypoil. bpoyHoBckoe nBmxenue, nuddy3us

2.3 CMaunBaHue U KaNWUIIPHBIE SIBICHUS

24 TennoBoe pacmMpeHue u cxaTue

25 TennoBoe paBHOBecUe

26 Buytpennsss sHeprusa. Pabora u Temonepenadya Kak CrocoObl W3MEHEHUs

' BHYTpEHHEH SHepruu

2.7 Bunel Tennonepenaun: TEMIONPOBOIHOCTb, KOHBEKIINS, U3ITyYEHUE
Harpesanne wu oxmaxnaenue ten. KommuectBo — Temnotel.  YaenbHas
TEINIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEpPrMM B TENJIOBBIX Ipolieccax. YpPaBHEHHE TEMJIOBOrO
Oanmanca:

2.9
QO +0, +..=0
Ucnapenne u konaeHcauus. V3MeHeHME BHYTPEHHEH 5SHEPrUM B IIPOLIECCE

210 ucnapeHuss M KoHaeHcauuu. Kunenwe skuakocTH. VYaenpHas —TemIoTa

' napoo0pa3oBanus: L = Q/m

211 BrnaxxnocTs Bo3myxa




2.12

[InaBnenne wu kpucramnuzauus. l3MeHeHHe BHYTpEHHEW SHEPruu Mpu

IUIaBJICHUHU U KPUCTAJIJIM3al[UH. YI[CJ'ILHaH TCILJI0TA I1JIaBJICHUA:

,_0

m

2.13

BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y A€NIbHAS TEIUIOTa CTOPAHUS TOIIMBA!

q=Q/m

2.14

[Tpunuuns! padote! TennoBbix asuratenei. KIIJ teroBoro neurarens

2.15

IIpakmuueckue pabomul

N3mepeHne yaenbHON TEIUIOEMKOCTH METAIIMYECKOr0 LUIMHAPA; KOJUYECTBA
TENJIOTHI, TMOJYYEHHOIO0 BOJOH KOMHATHOW TeMIlepaTypbl (UKCHPOBAHHOU
MacChl, B KOTOPYIO OIYLIEH HArpeThli UHJIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOIO HArpeThiM IWJIMHJAPOM, IOCJE OIyCKAaHHUS €ro B BOAY KOMHATHOU
TEMIEepaTypbl; OTHOCUTEIbHOM BIAXHOCTH BO3AyXa; YIEIbHOM TEMJIOTHI
miaBieHuss Jpaa. McciaenoBaHue M3MEHEHUS TEMIEpaTypbl BOABL  IPU
Pa3IMYHBIX YCJIOBUSX; SBJICHHS TEMJIOOOMEHA MPU CMEIIMBAHWU XOJOJHOU U

ropsiYeil BOJIBI; TIPOIIecca UCTIapeHus

2.16

Qusuueckue A61eHUss ¢ npupode: TIOBEPXHOCTHOE HATSKEHUE U KallWJUIIpPHbIE
SIBJICHUSI B TIPUPOJIC, KPUCTAIUIBI B Npupoze, uziaydenue CojHIa, 3aMep3aHue

BOZI0EMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera

2.17

Texuuueckue ycmpoticmea: KaluUIspbl, IPUMEPHI UCTIOIb30BaHUS KPHUCTAJUIOB,
KUIKOCTHBIH TEPMOMETp, JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOILICHMS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, NapoBas TypOHWHA, ABUTaTelb BHYTPEHHErO

CropaHus

SJIEKTPOMAT'HUTHBIE ABJIEHWA

3.1

OnexTpusanuus Tei. [|Ba BUga 3JeKTPUUYECKUX 3aps/I0B

3.2

B3anmopneiicTBue 3apsokeHHBIX Ten. 3akoH KynoHa

3.3

3aKOH COXpaHEHHUS IEKTPUIECKOT 0 3apsiaa

3.4

Onextpuueckoe mnosne. HanpskEHHOCTh 3iekTpuueckoro mnois. IlpuHnun

CYINEpPIO3ULIUHU IJEKTPUUECKUX MMOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn »snexktpuueckux 3apsinoB. JlelicTBUE 53JIEKTPUYECKOro TMOJS Ha

aJIeKTpUUecKue 3apsaabl. [[pOBOMHUKY U AMAIIEKTPUKHU

3.6

[TocTosiHHbBIN 3neKTpUUEeCKU TOK. JlelcTBUA 3ieKkTpuueckoro Toka. Cumia Toka.




Hanpsixenue.
I=qg/t,U=A/

DIIEKTPUYECKOE COMPOTHBIICHNE. Y IETbHOE JJICKTPHYECKOE COMPOTHBIICHHUE:

3.7 R=pl/S
38 3akon Oma i1t yuactka snekrpuyeckoit nemu: | = U/R
[TocnenoBarenbHOE COEAMHEHNE TPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannenpHOE COeAMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CMemaHHbIE COETUHEHUS TPOBOTHUKOB
PaGoTa u MmomHOCTB 35ekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenua:
3.11 O=I"R-t
312 Oneir Opcrena. MaruuTHoe Moje MPsSMOro MPOBOAHMKA C TOKOoM. JlmHuu
MarHuTHOM MHIYKLIUH
313 MarsuTHoe TI0J€ ITOCTOSHHOIO MarHuTa. B3anmMoIelCTBHE ITOCTOSHHBIX
MarduToB
3.14 JleficTBE€ MarHUTHOTO 1TOJI HAa TPOBOJIHUK C TOKOM
3.15 OnbiTel apajnes. SIBiaeHune aneKTpoMaruiuTHOM HHAYKIMU. [IpaBuio Jlenna
Ilpakmuueckue pabomol
WN3mepeHne  SIEKTPUYECKOrO0  CONMPOTHBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOT O TOKA; pabOThI JIEKTPUIECKOT O TOKA.
3.16 UccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJTHUKE

(pe3ucTopsl, IaMIIOYKa), OT HAMPsDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBHCUMOCTH
CONPOTHUBJICHHS OT JJIMHBI MMPOBOJIHUKA, TUIOMIA/IA €r0 IMOMEePEYHOr0 CEUCHUS U

YACJIBHOI'O COIMPOTHUBIICHUS.




ITpOBepKa mpaBujia OJisA JJICKTPUYCCKOr0o HAIlPAKCHUA IIPpU IMOCIICJOBATCIIbHOM
COCIMHCHHNH IIPOBOAHUKOB; IIpaBuJia IJId CHJIbI 3JICKTPHUYCCKOI'O TOKa IIpU

napajieJIbHOM COE€AMHEHUN TPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s6leHUs 6 npupoode: ODICKTPUUYECKUE SBJICHUS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJH, apeid MOoIICcoB,
POJIb MATHUTHOT'O TIOJISL IJIS KU3HU Ha 3eMiie, TTOJSPHOE CHSHHE
Texnuueckue ycmpoticmeéa: 5SIEKTPOCKOIN, aMIIepPMETp, BOJIBTMETpP, PEOCTarT,
CYETUYUK  DIEKTPUYECKOM  DJHEPrHH,  OSJICKTPOOCBETUTENBHBIE  MPUOOPEHI,
3.18 HarpeBaTelIbHbIE 3JEKTPONPUOOpPEI (mpumepsl), AIEKTPUYECKHE
MPEJOXPAHUTENH, JJIEKTPOMArHUT, JJEKTPOABUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHBIE BOJIHEL [1Ikana 31eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonuHeliHOe pacnpocTpaHeHHE CBETa
3.21 3akoH oTpakeHus cBera. [lmockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH NMPETOMIICHUS CBETa
3.23 Hucnepcus ceeta
3.24 Jlunza. Xon nydeit B nmuH3ze. POKyCHOE paccTossHUE JUH3bL. OnThueckas cuia
' munser: D = 1/F
3.25 I'ma3 xak ontrueckas cucrema. ONTHYECKHE TPUOOPHI
IIpakmuueckue pabomul
W3mepeHne ONTHYECKOW CHIIBI cOOMparomieil JMH3bL, (POKYCHOTO PacCTOSHUS
coOuparoliel JTUH3bI (110 CBOMCTBY paBEHCTBA pa3MeEpoOB IIpeaMeTa U U300 paskeHus,
396 KOrJ1a MpeAMET PAcCIOIokKeH B IBOITHOM (hoKyce), moKa3aTes NPEIOMIICHUS CTEKIIA.
' HccrnenoBanne cBOWCTBa  HM300pa’keHUsS, IMOJYYEHHOTO C  IOMOIIBIO
cobuparomieil TUH3bI; U3MEHEHHsI (DOKYCHOT'O PACCTOSHHS IBYX CIOXKEHHBIX JIMH3;
3aBHCUMOCTH YTJIa INPEIIOMJICHHS CBETOBOI'O JIyda OT yIJia TAJCHHUS Ha TpaHHIe
«BO3TYX — CTEKJIO»
. Qusuueckue seieHusi 6 npupoode: 3atmeHuss Connna u JlyHbl, 1BeTa Teun,
' OITHYECKUE sIBJIEHUS B aTMOc(epe (1BeT HeOa, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticmeéa: OYKH, TIEpPUCKOM, (oToammapar, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBBIE SABJIEHUA
41 PagnoaktuBHOCTE. Anb(a-, OeTa-, raMMa-u3nydeHus. Peaknuu anbda-u Oera-

paciaga




4.2 OmnsiTel Pezepdhopaa no paccesnuro anbga-yactull. [lnanerapuas monens atoma

4.3 CocraB atomHoOro sijpa. M3otorsl

4.4 [Tepuon monypacnaaa aTOMHBIX sJIep

4.5 SnepHble peakiiu. 3aKOHBI COXpaHEHUsI 3apsI0BOr0 U MacCOBOT'O YHCEI
Qusuueckue sA6nenus 6 npupode: €CTECTBEHHBIM paJAMOaKTUBHBIN  (OH,

4.6 KOCMHYECKHE JIy4d, paJHMOaKTHBHOE U3IydeHHEe TMPUPOIAHBIX MHHEPaJoB,
JIEHCTBUE PAIMOAKTUBHBIX U3JIy4€HUN HA OPTraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoiicmea: CUEKTPOCKON, UHIWBUIYaIbHBIA TO3UMETP, Kamepa

Buibcona, sinepHas dsHepreTuka
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7 KJIACC
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8 KJIACC
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7 KJIACC
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2. IlpumepHble mporpaMMbl OCHOBHOI0 od1iero oopasosanus. - M.: [Ipocsemenue, 2021 r.
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2014 r.

6. Kabapaun O. @. 3anauu o ¢usuke / O. ®. Kabapaun, B. A. Opnos, A. P. 3uns6epman.
— M.: [Ipoda, 2014 1.

7. Iepoimkun A.B., 'yrauk E.M. ®usuka. 7 knacc. — M.: JIpoda, 2017

8. ®usuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. XanHaHoBa).

9. ®wusuka. CaMocTOsTENbHBIE U KOHTPOJIBbHBIE paboThl. 7 Kiacc (aBTopsl: A. E. Mapon, E.
A. Mapon). — M.: [Ipocda, 2016

10. ®wusuka. Iunaktnyeckue Matepuaisl. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapos). —
M.: JIpoda, 2014

11. ®wusuka. luarnoctuueckue padotsl. 7 kiacc (aBropsl: B. B. Illaxmatosa, O. P. lledep).
— M.: Ipoda, 2017

12. ®uszuka. COOpHHUK BOIIPOCOB U 3a1a4. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapon). —
M.: Jlpoda, 2017

8 KUIACC
1. ®enepanbHblii ['ocynapcTBeHHBINH 00pa3oBaTeNbHbBIN cTaHAApT 001Iero oopazosanus (PI'OC
00O0). - M.: IIpoceemienne, 2021 1.
2. [IpumepHbIe mporpaMMbl OCHOBHOI'0 o01iero oopasosanus. - M.: [Ipocsemenue, 2021 r.
3. Kupuxk JL.A., ®usuka-8, camocTosITeIbHbIE U KOHTPOJIbHBIE paboThl. — M: «nekca», 2014 r.
9 KJIIACC
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(®TOC O0O0). - M.: Ilpocsemienune, 2021 r.

2. [IpumepHBIe TpOrpaMMBbl OCHOBHOT'0 0011ero oopazosanus. - M.: [Ipocsemenune, 2021 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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http://school-collection.edu.ru
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http://yos.ru
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http://kvant.mccme.ru/
http://somit.ru
MATEPHAJIIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJBHOI'O
MPOIECCA

YUYEBHOE ObOPYJIOBAHHUE
1) AMITEPMETPBI JIABOPATOPHBIE
a) AMnepmerp ¢ rpeaesnom usmepenus 2 A u uesoit nenenus 0,1 A/nen;
0) AMriepmetp ¢ npeaenoM usmeperus 1 A u nienoit nenenus 0,02 A/nen.
2) BOJIbTMETP JIABOPATOPHbBIN
[TocrosiHHBIN TOK, Ipenen uamepenus 6 A, nena nenenus 0,2 B.
3) MUJUUIMAMITEPMETP ITOCTOSHHOI'O TOKA C HYJIEM B HEHTPE IIKAJIbI
5-0-5MAnmm 50 -0-50 MA.
4) BECbI PBIYAXXHBIE JIABOPATOPHBIE C HABOPOM I'Ph:
5) AMHAMOMETPBI JIABOPATOPHBIE



a) Jluramomertp ¢ npenenom udmepenus 4 H (5 H) u nenoit nenenus 0,1 H/nen
6) dunamomeTp ¢ mpenesniom uamepenus | H u nenoit genenus 0,02 H/nen

6) MEPHBIM IIUJIMHJIP C HOMUHAJIbHOM BMECTUMOCTBIO 250 MJI
7)BAPOMETP-AHEPOU /]

8) MAHOMETP XXUJIKOCTHbBIN OTKPBITHIN JEMOHCTPALIMOHHBIN
9) KOMIUJIEKT TEJIEXEK JIETKOITOABMXHBIX

10) HABOP «BAHHA BOJIHOBAS»

11) BEJEPKO APXUMEJIA

12) MAIILIMHA BOJIHOBAS

13) HABOP TEJI PABHOM MACCHI 1 OFBEMA

14HITPUBOP 1JII AEMOHCTPALIMU JABJIEHHW S B XKUJIKOCTHU

15) PBIYAT JEMOHCTPAITMOHHBIN

16) COCY bl COOBITAIOIINECH

17) TPUBOMETP JIEMOHCTPAILIMOHHBII1

18) ITPUBOP JIA UICCIIEAOBAHNSA PABHOYCKOPEHHOI'O ABM>XXEHMA
19) repmoMeTpbI 115 IpOBeAeHUS JTa00PaTOPHBIX PadoT

20) HABOP IMOABMXXHBIX 1 HETTOABWXXHbBIX BJIOKOB

21) HIIPUBOP U1 WIJTFOCTPAILIUN JEMCTBUS 3AKOHOB COXPAHEHMS I1PU
COYIJAPEHMHU ITAPOB

22) HABOP ITPYXXMH

23) ITPUBOP JII AEMOHCTPALIMU TEIJIOITPOBOAHOCTH

24) HWJIMHAPBI CBUHIIOBBIE C BUHTOBBIM ITPECCOM

25) Kanopumerpsl

26) HABOP IJ1A U3YUEHU A 3AKOHOB ITOCTOSHHOI'O TOKA

27) DJIEKTPOMETPHI C ITPUHAJJIEXKHOCT AIMU

28) ITAJIOYKU U3 CTEKJIA U D5BOHUTA

29) HABOP MATHHUTOB

30)CTPEJIKM MATHUTHBIE HA HITATUBAX

31) DJIEKTPOMAT'HUT PA3BOPHBIM

32) KOMIUJIEKT J1J11 U3YUYEHUS CBOMCTB DJIEKTPOMATHUTHBIX BOJIH HA
BA3E 'EHEPATOPA 430 MI't

33) HABOP JJEMOHCTPAIIMOHHBIN « "TEOMETPUYECKAS OIITUKA»
34) HaGop n1st u3yuyeHus niaBaHus Tel

35) Monenb pakeTsl

36) Mopenb TENa0BOro JBUTaTENs

37) ManoMeTtpbl

38) BonnoBas maiHa

39) Ucrounuku nutanus 4B

40) HaGop nabopaTopHbIii 11 M3YYEHHS] TOCTOSTHHOT'O TOKa

41) HaGop rpy3oB

42) Tpauchopmatop

43) I'enepaTop 3ByKOBOMH

44) HaGop KOHEHCATOPOB

45) Habop pe3uctopos

46) Peocratsr 10 Om

47) ITonocoBoit MarHUT

48) HoyTOyxk

49) IIpoexTop

50) Ommertp

51)Habop nocyabt






