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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUUA M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam oOy4yeHus (MO Kiaccam), MpeyiaraeT NMPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyueil mporpaMMbl 1o y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJBbKY (HU3MYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadguei, BHOCHT BKJIAJ B  E€CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOIIMMU KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTelbHbIX oOpraHuzanusx Poccuiickoit @eaepainuu, peann3yroUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHHE WHTEpPEca W CTPEMJICHHS OOYYaromuxcs K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa H3ydYeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(deCcCHOHATBLHOM JACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOH, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpHOOpPETCHHE 3HAHWW O JINCKPETHOM CTPOCHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel GU3HIECKOTO COMEp KAHMS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpaMmMe o (pu3HNKe MNepeueHb Ja00paTOPHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYJapCTBEHHOT'O 3K3aM€eHa 10 (hHU3HUKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHNYECKUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminueckux) Tenl. B3auMOCBSI3b MEXy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmogenue  siBACHUW,  OOBSCHSIONIUXCS  MPUTSDKCHUEM  WIH
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBUsl Ten. Cuna ynpyroctd M 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHU U TPEHHE NOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHeHHME Macc M0 B3aUMOJEHCTBUIO TEJL.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XKUAKOCTIMU M ra3amMu. 3akoH [lackansa. [lHeBMartuueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
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AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JABHUXKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TemuoBoro Oananca. [lmaBinenwe wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpoyHOBCKOTO JABUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBieHUs BO3yXa B Oa/JIOHE HITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. [[Ba ponaa snexkTpuyeckux 3apsiioB. BzaummonelcTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mnocTosSsTHHOrO TOKa. JIEMCTBUS JJIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot ydactka uenu. llocrnemoBaTenbHOE W MAapajUIeNIbHOE — COCIMHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. [[efiCTBHE MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3Mepenune 3neKTpUYECKOTro HAaPs)KEHUST BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOIO TOJIA HA IIPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHMKA OT €ro [JWHBI, IUIOUAAU IOINEPEYHOro
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CHWJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HANpPABJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe nBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexannyeckue Kojie0aHUs U BOJHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomme — kosneOaHud.  BolHyxneHHole — koneOanus.  Pe3zoHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  TMEpUoAa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPAJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBaHnue 3aBUCMMOCTH yTJIa OTPa)XCHUsS CBETOBOTO Jydya OT yrja
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyueHune n300pakeHUM ¢ MOMOILBIO COOUPAIOLIEH JTHH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna v miianerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpainieHus. [lepuos momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreTuxa. J[eMCTBUS pPAJAMOAKTUBHBIX H3JIYYCHUU HaA >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimet.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIICIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyuHIMNIHATBHO AEATEIBHOCTHBIM XapaKTep AAHHOTO pas3liesia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIICIOBaHUS (DU3UUECKUX SBJICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKESHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAYYHOW JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEeN0BaTEIbCKOM
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C 3JIEKTPUUYECKHUM M TEIUJIOBBIM OOOPYTOBaHHEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHM3allUd, TOpoJa, Kpas) TEXHOJOTHYECKOU U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalMs Ha TPUMEHEHHE (U3MYECKUX 3HAHUM MJI1 pEIIeHUs 3a7ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLUHAJBHOH M NPHPOIHOH
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - MOTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Huciie POPMYIUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSA3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OocBOE€HMS mporpaMmbl MO (U3NKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YICOHBIC TCHCTBHS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTeIbLCKIE AEHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTH U  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIJIBUTATH MIPEATNOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WHEOOPMAIHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIe YUeOHbIe 1eHCTBUS:

B X0J€ OOCyXkJeHusi ydueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEA0OBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX TMPUHATUS  PEIICHUN
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MpeIJlaraéMble BAPUAHTHI PEIICHHUI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO IPYTOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEeHHUEe, SKCIEPUMEHT, MOJENb, THUIOTE3a, CAUHUII (PU3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, aedopmanus  (ynopyras, IJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMU TeJlaMH, XUIKOCTAMHU U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBJICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUIECKYIO 3a7]a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIA TSIKECTH, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYeCKasi U TMOTEHUUANbHASl DHEPrusi), MpU OMUCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpaWKN N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUNH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YEeCKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBSCHEeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolIMe (DU3NYECKUE BEIUYMHBI: HAa OCHOBE aHAJIM3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU TOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0BéMa, CHJIBI M TEMIEpaTypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
u(pOBBIX TPUOOPOB, 3alUCHIBATH IIOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCIOJb30BaHUEM IMPSAMBIX H3MEPEHHHN (3aBUCUMOCTH IyTHU
PaBHOMEPHO [ABIKYILETOCAd TeJla OT BPEMEHU JBW)KEHHUS TEJd, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHWM  Y4eOHOTO HWCCIEOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBEHHBIE H3MEpEHUS (U3UYECKUX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUU HW3MEPEHUN COOHMpaTh AIKCIEPUMEHTATBHYI) YCTAaHOBKY W
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETP, COOOIIAOIIUECS COCYIbI, OapoMmeTp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJOMPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3MUYECKUX 3HAHUH B IMOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIHXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (pU3MYECKOTo  COAep)KaHWs, CIPaBOYHBIE MaTepHAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMAINHN (HUIUIECKOTO COACPNKAHUS, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IIPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAaHUN pACIpPENEIITh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, YUYUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB ¥ MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs T, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpucTajuibl B mpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU ATOM MEPEBOJUTh MPAKTUUECKYIO 3a7auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJEeJdbHas TEIJIOEMKOCTh BEIECTBa, yHAEJbHAs TEIUloTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
(¢u3MUECKyl0 BEIMYMHY C JPYTMMU BEIWYUHAMH, CTPOUTH TIpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MUYECKHE TPOLECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHBI U
dbopMyIbl, cBs3bIBaOIMIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pElIeHHs, MPOBOAWTH pPacyéThl U CPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMS, 1€JIaTh BbIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NPHU M3IYyYEHUH OT LBETAa M3Iydaroled (ITOraoIaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX IIOJI€d NOCTOSHHBIX MAarHUTOB, JCUCTBHS
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTM BO3/yXa, CHJIbl TOKa, HAIPSKEHUSI C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIIMUMHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHHWsT Ha MPOBOJHHKE,
VICCIIEIOBAHME  IIOCJIEOBATEIBHOIO M NApaJUIEIbHOIO  COCIMHEHUMU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHMMOCTHM B BHjAE Tabiull U rpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNUYMH (ylenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIE€Iys IPEIJIOKEHHON HUHCTPYKLUHH, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MTpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOIBUTaTEIb IOCTOSHHOIO TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TMTPOMETP, ABUIATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOUCK HH(pOpMamuu (U3NYECKOTO COACpXKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy  (pu3mUeckoro coaepiKaHWs, CIIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMAIMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIUICHUE MTPE3CHTALIEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JeSITEBHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHS: CHCTEMa OTCu€ra, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHMYECKUE KOJICOaHHs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath SIBI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE IBHKCHUE, KOJeOaTeIbHOE NBIDKCHUE (3aTyXalollue H
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTpaKCHUE
3ByKa, MPSIMOJIMHEWHOE PacCIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3jiOKEHHE OEJIoro CBeTa B
CIEKTp M CJIOXEHHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PAaJIMOAKTHBHOCTh, BOSHUKHOBEHHE JTHMHEHYATOTO CIIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NUECKOE ABICHUE;

pacmo3HaBaTh TPOSBICHUEC W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYuCiIe (PU3NYCCKUE SIBIICHUS B TPUPOJC:
NIPWINBBI U OTJIUBBI, ABWKCHHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHWE BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHUE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JICHCTBHE BHJIMMOTO,
yIbTPaUOICTOBOIO W  PEHTICHOBCKOTO M3JIyYeHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTUBHOE H3IIYUCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3ajady B
yueOHY0, BBIIEISATh CYIIECTBEHHBIE CBOMCTBa (NMpU3HAKK) (HUUUYECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CHUJla YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKas OJHEPrus, TOJHAsA MEXaHW4YeCKas JSHEPTusi,
NEPHOJ] M YacTOTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeb MPEJIOMIICHUS CPEJbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEITUYHH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYNHAMH,
CTpOUTH Tpah VKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YS 3aKOH COXPAHECHHS DHEPTUH, 3aKOH BCEMHUPHOTO TSATOTCHWS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3aK0oHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIhCa, 3aKOHBI OTPAKCHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO WU MAaCCOBOTO YHCEI



IpU SIIEPHBIX PEAKUUSAX, NPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HU3YYEHHBIX CBOMCTBA (PU3MYECKUX SBICHM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJauyd 3alMChbIBaTh KpPAaTKOE
yCIIOBUE, BBISABIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpbIE MOXXHO pPEHIUTh NpPHU TMOMOIIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0 (PU3WYECKUX SBICHUN  WIH
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MAJIBbIX KOJIEOAHUM, TPSIMOJIIMHEHHOE pacpOCTpaHEeHUE CBETa,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYECHUE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
0o0Opy/lOBaHUS, ONHUCHIBaTh XOJ ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaMm UCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJIBKCHHSI, MEXaHMYeckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI U aHATM3UPOBATH MOJIYYCHHBIC PE3YIbTaThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHass TOYKa, a0COJIIOTHO TBEPAOE TEI0, TOYCYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJb aTroMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUZOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS MU YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbBIE PUCYHKU M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTH  TpUMEPHl  (HaXxoauTh  WHGOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOWCK HWHpopManuu (U3HUECKOTO COJACpKAHHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCIIONB30BaTh MPH BBHIMOJIHEHWN YUEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
auTepatypy (pu3MUeckoro coaepiKaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTEepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE
UHPOpPMAIIMK U3 HECKOIbKUX HCTOYHHKOB (DU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTATHI MPOSKTHOW MM HUCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BaTh  HM3yYCHHBIN
NOHATUHHBINA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUIGHHE TIpe3eHTalued ¢ y4éToM OcoOEHHOCTEH ayauTOpuun
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

®u3nka — Hayka o npupoje. SABineHus

! npupoibl. Du3ndeckue sBICHUS L
) MexaHudeckue, TEIIOBbIC, IEKTPHUIECKHE, 1
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusndecKkre BeJIMYUHBI U X U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne
4 TEMIIEpaTypbl IPU IIOMOIIH KUIKOCTHOTO 1
TEPMOMETPA U JaTUUKA TEMITEpaTypsl”
Kak ¢usuka u qpyrue ectecTBeHHbIE HAYKU
5 n3ydarotr npupoay. EcrecTBeHHOHAYIHBIH 1 bubnuoreka [JOK
MeToJ mo3HaHus. Onucanue Pu3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOIILIO MOZEIEH
Ypok-uccnenoanue "[IpoBepka runoTesbl:
5 JAIbHOCTH MOJETA MIapUKa, MYyIIEHHOTO 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"
Crpoenue BemiectBa. OMbITHI,
7 JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 Bubmmorera [IOK
https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBryKeHre yacTHll BEllecTBa 1 bubmorexa ITOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenopanue «OnbITHI MO 1

Ha6J'IIO,[[eHI/IIO TCIIJIOBOI'0 paCINPCHUA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

ra3oB»

10 ArperatHble COCTOSIHHS BEIIECTBA
B3anMocBs3b MeKly CBOMCTBAMU BELIECTB
11 B Pa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnuoreka [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo0.ru/ff0a0378
OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
12 Mexannueckoe aBrxeHne. PaBHoMmepHoe u bubnuotexa [JOK
HEPAaBHOMEPHOE JIBMIKCHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKopocts. EAuiHILb! CKOpOCTH https://m.edsoo0.ru/ff0a079c
14 Pacuer mytn ¥ BpeMeHU ABUKEHUS bubnmorexa LOK
https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3akoH HHEPITUU.
15 Bsajhlioneﬁcmne TCJ‘IpKaK MIpUYUHA bubmmorexa TIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUsI CKOPOCTH JIBIKEHUS Tell
16 IInoTHOCTH BemecTBa. PacueTr Maccel u bubnuoreka [JOK
o0beMa Tela 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenenecHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenne 3agau o treme "I1moTHOCTD bubnuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsbKeHus (aedopmariim)
MPYXUHBI OT MPUIOKEHHOHN CHITBD)
21 SBnenue tarorenus. Cunia TsHDKECTH
22 CBs13p MEXly CUIION TSKECTH U Maccou bubnuorexa LIOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

tena. Bec Tena. Pemtenue 3amad o teme
"Cuna tsoxkectu"”

https://m.edsoo.ru/ff0al778

23 Cuiia TsSHKeCTH Ha APYrux IUlaHeTax. bubnuotexa [JOK
®u3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubmnoreka LIOK

24 Hsmeperine ciur. Jlntavometp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rera. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuotexa [JOK
OJIHOM ITpsIMOM. PaBHOZEMCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemrenue 3agad mo reme
"PaBHOnelicTBYIOIIAsA CrT"

28 TpeHue CKOJIbKEHHSI U TPEHUE TTOKOSI. bubnuoreka [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue

29 3aBUCUMOCTHU CHUJIBI TPEHUS CKOJIBKEHUSI OT bubnuoreka [JOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEM»

30 Pemenue 3a1ay Ha onpeneneHue
PaBHOJEHCTBYIOIIECH CHITBI
Pemenue 3amgay o Temam: «Bec Tenay,

31 «I"paduyeckoe n300paskeHUE CHI», bubmorexa [TOK

& https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CHIDY
KonTtponsHas paborta o temam:
39 «MexaHHueCcKoe JBIKeHUe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxenue cumy, «CHibn
33 Hasnenue. CriocoObl yMEHbLICHUS U bubnuorexa LIOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCJINYCHHUA OABJICHUA

https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a bubnmoreka [JOK
0T 00bEMa, TeMIepaTyphI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIAMHU, bubmnoreka LIOK
KUJKOCTAMHU U razaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuotexa [JOK
JIECTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «JlapneHue B bu6mmoreka [IOK
XKUAKOCTHU U raze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubnuotexa [JOK
38 Coobmaompecs cocyxt https:// m.edso;I ru/ff0a2970
. bubnuotexa [JOK
39 Tnnpapmirseckuit npece https:// m.edso;I ru/ff0a3136
40 MasnowmeTtpsl. [TopiiHeBO# KUAKOCTHBIN
Hacoc
Atmocdepa 3emun. [TpuamHb
41 CYIIIECTBOBAHUS BO3YIIHONW 000JIOYKH bubmuoreka [JOK
3emutn. 3aBUCUMOCTh aTMOC(HEpHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl yDOBHEM MOPS
bubnuorexa [JOK
42 Bec Bo3myxa. ATMocdepHOe 1aBiIeHHE httos//m.e dsoclfru /#0a2b5a
43 N3mepenue armoceproro aasienus. OnbIT bubmuoreka [JOK
Toppuueniu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBICHUS OT bubmuoreka [JOK
BBICOTBI HaJl yDOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepouns. ATmochepHoe bubnuorexa LIOK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme "ATmMocdepHoe



https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a2fc4

nasienue"

JlelicTBUE )KUJIKOCTHU M Ta3a Ha

bubmnoreka LIOK

47 MOTPYKEHHOE B HUX T€JO0. ApXHUMeI0Ba https://m.edsoo.ru/ff0a3276
cuia
JlaGopaTopHas pabdora «OnpenencHue
48 BLITaJII)KHBEIOmepﬁ CUIJIBI, IIefII)CTByIOIIIeﬁ Ha bubnmorexa LOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY>KEHHOE B JKHJIKOCTbH)
JlabopaTopHast paboTa 1o Teme
49 «MccnenoBanme 3aBUCUMOCTH Beca TEJa B bubnuotexa [JOK
BOJIE OT 00BbEMA TIOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
JacTH TeJla»
bu6moreka [IOK
S0 Hnasarne Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padota "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJAKU U
ornpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenue 3agay nmo remam: «IlmaBanue
52 cynoB. Bo3ayxomnnaBanuey, «JlaBienue bubmorexa [TOK
B https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, )KUAKOCTEH U ra30B»
bu6moreka [IOK
>3 Mexaritecias padota https://m.edso0.ru/ff0a3f82
bubnuorexa [JOK
>4 Mompocts. EHIIEN MOMECCTH https://m.edsoo.ru/ff0a3f82
55 Ypok-uccienoBanue "Pacuét MOIIHOCTH,
pa3BUBaEMOM MpHU MO IbEME 1O JiecTHULE"
56 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHUJI Ha pblyare
57 KonTponrHast pabota no Teme «/laBienue



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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TBEPABIX TEJ, KUJAKOCTEH U ra3oBy» /
Bcepoccuiickas mpoBepouHas pabota

Pesepubiit ypok. PaboTta ¢ Tekctamu no
TeMe «/laBieHne TBEPABIX TE, JKUIAKOCTEU

bubmnoreka LIOK

%8 u Ta30B» / Beepocceuiickast mpoBepoUuHast https://m.edsoo.ru/ffOa4ffe
pabora
Pbryaru B TexHUKe, OBITY ¥ TIPUPO/IE.
59 JlabopaTtopHnast pabota «lccnenoanue brbmorexa [IOK
N https://m.edsoo.ru/ff0a478e
YCIIOBU PAaBHOBECHUS PhIYaray
60 Pemenne 3agau 1mo teme «Y clIoBuUs bu6moreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent mosesnoro aercTpust
61 MexaHusma. Jlaboparopuas pabota
«M3mepenue KII/] HaKIOHHOM MIOCKOCTH»
62 Pemenue 3agau o reme "Pabora, bubnuotexa [JOK
mortHocTh, KIT" https://m.edsoo.ru/ff0a4c48
63 Mexanudeckas sHeprus. Kunernueckas u bubnuoreka [JOK
MOTEHIMAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUSI MEXaHHUUECKON YHEPTHH Bu6mmorera [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIBbHOE ONPECIICHHE
65 M3MEHEHHUS KHHETUYCCKON 1
MOTEHIIMATLHON SHEPT UM MPU CKAaThIBAHUU
TeJa MO0 HAKIOHHOM MIOCKOCTH"
66 KonTponsHas pabota no teme «Paborta u
MOIIIHOCTb. DHEPIHUs»
67 PezepBHblit ypok. PaboTta ¢ Tekctamu mo bubnuorexa LIOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

teme "MexaHnyeckoe IBmkeHune"

https://m.edsoo.ru/ff0a4ee6

68

PesepBHeIit ypok. Paborta ¢ TekcTamu 1o
teme "Pabota. MomuocTs. JHeprus”

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1 Bubnmorexa [IOK
https://m.edso0.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJIT 1
3 Mogenu TBEPIOTO, JKUJIKOTO U 1 bubnuoreka [JOK
ra3000pa3HOr0 COCTOSTHUY BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA 1
OCHOBE TIOJIO’)KEHHI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
bu6moreka [IOK
5 Kpucrannmaeckue u amopdusie Tena 1 httos://m.edsoo.ru/f0a5800
6 CmauuBaHue U KaUJUISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATHE 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubmuoreka [JOK
BHYTPEHHEH 3HEpruu https://m.edsoo.ru/ff0a5c60
bu6moreka [IOK
10 Brymt Tertonepezan 1 https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepenmus "[IpakTudeckoe 1 bubmmoreka [JOK

HCII0JIb30BaHUE TEIIOBBIX CBOMCTB BEIIECTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

1 MaTepUaJIoB B LIEAX dHEprocoOepexeHus"

12 KoauuecTBo TemnoTsl. Y acnbHAS bubmunoreka LIOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OalaHca. bubnuoreka [IOK
TernnooOMeH 1 TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "Mccnenoanue
14 SIBJ'IeIfI/ISI TI;HJI056MeHa pu CMng/IBaHHH bubmmorera LOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU ¥ TOPSYEH BOJIBI
Pacuer xonmdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIIIEMOTO MM TIPH OXJIAXK ICHUU
16 JlabopaTtopHnas padota "Onpenenenue bubnuotexa [JOK
YAEIbHOW TETIOEMKOCTH BEIIecTBA" https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[naBnenue u oTBEp/ICBaHUE
18 KPUCTAJUTMYECKUX TeJ. Y IeTbHas TeII0Ta bubmmorexa TTOK
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaGopaTtopHnas pabdota "OnpeneneHue bubmuoreka [IOK
yAEIbHOM TEIJIOTHI MIaBICHUA Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHS. bubmuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. ¥YnenpHas Temnora
21 napooOpazoBaHus U KOHJCHCAIIUH. bubmuoreka [JOK
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(epHOTO TaBICHH
99 Brnaxnocth Bo3ayxa. Jlaboparopnas pabota bubmmoreka [JOK

"Onpenenenrie OTHOCUTEIBLHOM BIAKHOCTHU

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a7b5a
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BO3IyXa"

Pemenne 3amaq Ha OMpCACIICHUC BJIAXKXKHOCTU

23
BO3JlyXa
[TpuHIMIE pabOTHI TEIJIOBBIX JBUTATEICH.

24 [TapoBas TypOuHa. J[BUraTens BHyTPEHHETO
CropaHus

o5 KII/ TermoBoro npurarens. TennoBbie bubnuotexa [JOK
JBATATEIH U 3aIIUTa OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUN
B TEIUIOBBIX ITpoLieccax
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
" bubnuotexa [JOK

27 TemoBsle siBneHus. MzmMenenue

o " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BEIlleCcTBa
KonTtponbras padota o teme "TeruioBbie
bu6moreka [IOK
28 sBJICHHS. VI3MEHEeHHne arperaTHbIx
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUII BelllecTBa

29 DnekTpusanus e [[Ba poga
AIEKTPUYECKHUX 3apsI0B

30 Ypok-uccienoBanue "DieKTpusaius Tei
WHAYKIMEN U MPU COTPUKOCHOBEHHUH "

31 BiaumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubmuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojue. HampsykeHHOCTh

32 3lIeKTpruyeckoro nois. [IpuHimn bubmmorexa IIOK

p P . https://m.edsoo.ru/ff0a8a0a
CYIEPIO3ULNH INEKTPUUECKUX MTOJIEN
33 Hocurenu snekrpuyeckux 3apsaos.
DOneMeHTapHbIi 3apsa. CTpoeHune atoMa
34 IIpoBOJHUKH U TUAIIEKTPUKU. 3aKOH bubnuorexa LIOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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COXPAaHCHUA SJICKTPHUICCKOIr'0 3apdaa

https://m.edsoo.ru/ff0a8ef6

Pewrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

bubmunoreka LIOK

3 AIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUM TOK, YCIIOBHS €T0
36 cymectBoBaHus. VIcTOUHUKH Bubnmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlefcTBHS 3IEKTPUUECKOTO TOKA Bubnmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiicTBue
38 AIIEKTPUUYECKOTO TOJISl Ha TTPOBOTHUKH U
JUDIIEKTPUKN"
DNEKTpUYECKUN TOK B METAJLIAX, bubnuoreka [JOK
39
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopHas padora bubnuoreka [JOK
"M3mepeHue u peryaupoBaHue CUiibl Toka" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsKeHue. BoiabT™Merp.
42 JlaGopaTtopHnas padota "U3mepenue u Bu6mmorera [IOK
| https://m.edsoo.ru/ff0a9e14
perylnupoBaHUE HAMPSIKCHUS
43 ConpoTuBjiieHUE MTPOBOJHUKA. Y ICIBHOE bubmuoreka [JOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 ANEKTPUYECKOTO COTIPOTUBIICHUS bubmuoreka [JOK
MPOBOJIHUKA OT €r0 JITMHBI, TJIOIIAIN https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U Marepuana"
45 3aBUCHMOCTH CHJIbI TOKA OT HAIIPSKEHUS. bubmmoreka [JOK
3akoH OMa Ui ydacTka 1enu https://m.edsoo.ru/ff0aa44a
46 JlaGopatopHas pabota "HccnenoBanue bubnuorexa LIOK



https://m.edsoo.ru/ff0a8ef6
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3aBHCHUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e

IlocnegoBarenpHOE U napajjiCJIbHOC

41 COCIIMHEHUS TIPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka mpaBuiia
48 CJI0KEHUS HANIPSHKEHUN MpH bubnuotexa [JOK
IIOCJIE0BATEIIEHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
49 TUIS CEIJ'IBI I")FOKa Ir)[pI/I HapaHJP;eHBEOM ’ Bubnmorexa [IOK
| https://m.edsoo.ru/ff0aadle
COETMHEHUH PE3UCTOPOB
50 Pemenune 3agau Ha npuMeHeHue 3akoHa Oma bubnuotexa [JOK
JUISl Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoreka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas pabdora "Onpenenenue bubnuoreka [JOK
paboOTHl U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuyYecKue enH U MoTpeOuTenu
53 ANEKTPUYECKOM Hepruu B ObIiTy. KopoTkoe bubmorexa [TOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MarHUTHI, KX B3aUMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yduenue noneu bubmuoreka [JOK
MOCTOSIHHBIX MAarHuToRB" https://m.edsoo.ru/ff0ac3d0
56 MarnurtHoe mojie. MarauTHoe moJie 3eMIIn bu6mmoreka [IOK
M €ro 3HaveHue I KU3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
57 [ToaroToBka K KOHTPOJILHOM paboTe MO TeMe bu6mmoreka [IOK

"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tella

https://m.edsoo.ru/ff0abd2c
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" ux B3aumoacuctaus. I1ocToOSHHBIN
ANEKTPUUECKUH TOK"

58

KonTtposnsHas paboTa o teme
"DnekTpuueckue 3apsabl. 3apsLKCHHBIC Tea
H uXx B3aumoacuctsus. I1ocToOSHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas
poBepoyHas paboTa

bubmnoreka LIOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o
teme "[locTosHHBIH anekTpruyeckuit Toxk" /
Bcepoccuiickas mpoBepodHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarautHoe nose
JIEKTPUUYECKOTO TOKa MarHuTHoe nose
KaTylmKu ¢ TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?

61

[IpuMeHeHne 3EKTPOMArHiTOB B TEXHUKE.
JlaGopaTtopHnas padota "N3yueHue aecTBus
MAarHuTHOTO MOJISl HAa MPOBOJHUK C TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue u u3yueHue paboThl
aneKkTpoaBurarens"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

64

OnexrporeHepaTtop. CriocoObl MOTyYeHUs
ANIEKTPUUYECKONH IHEPTUU. DIIEKTPOCTAHLIUU
Ha BO300OHOBJISIEMBIX MCTOUHUKAX SHEPTUU

65

IToaroToBka K KOHTPOJILHOU paboTe MO TeMe



https://m.edsoo.ru/ff0abea8
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"DJIeKTpUUECKHE U MAarHUTHbBIC SIBJICHUS"
KonTtposnsHas paboTa o teme Bbubmuotexa [JOK
66 " 1
"DNeKTpUYeCKUEe U MarHUTHBIE SIBJIICHUS https://m.edsoo.ru/ff0acb14
PesepBHblii ypok. PaboTta ¢ Tekctamu 1o bubnuoreka [IOK
67 1
teme "TeroBble siBieHUs" https://m.edsoo.ru/ffOacc5e
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1
teMe "MarauTHbie SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0acb14
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9 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCYpPChI
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKA
9 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bu6mmoreka [IOK
MEXaHNYECKOT'0 IBWKECHUS https://m.edsoo.ru/ff0ad474
3 PasBHOMEpHOE IPIMOIMHEHHOE IBIKECHIE 1 bubmmorexa TIOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTMHENHOE
4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [JOK
5 1
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHS. ['paduk 1
CKOPOCTH
JlaGopaTopnas padora "Ompeneieaue
7 CKO peHI/ISI[) TCJ‘I;) MpH aBHOpCKO €HHOM 1 bubmorexa HOK
YEROP PP . YOROP " https.//m.edsoo.ru/ff0adb18
IBHKEHUH 110 HAKJIOHHOM IIOCKOCTH
8 CBobOoauoe nmagenne ten. OneITel [Nanunes 1
PaBHOMEpHOE ABIIKEHHE 10 OKPYKHOCTH.
9 Ilepuon 11:1) yactora 00 aHleHHHpJ}_]I)II/I(HefIHaH u 1 Eubmorexa ITOK
P P ' https://m.edsoo.ru/ff0ae176
yII0Basi CKOPOCTH
10 LleHTpocTpeMUTenbHOE YCKOPEHHE 1
. bubanorexa LIOK
11 IlepseIii 3akoH HproToHa. BexTop cuibl 1 4

https://m.edsoo.ru/ff0ae612
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Bropoi1 3akoH HeroTona.

bubmunorexa LIOK

12 PaBHozelicTByIOIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertunii 3akon Hetotona. Cynepno3unus bubnuotexa [JOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuotexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Eggjﬁ?ggﬁ?ﬁ}; 0aeca?
16 Pemenne 3amgau mo teme «Cuita ympyrocTuy
17 JlabopaTtopHas pabota «OnpeneneHue bubnuotexa [JOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuotexa [JOK
18 Cua Tpens https:// m.edso;I ru/ff0af738
19 Pemenne 3agau mo reme «Cuiia TpeHUSD» Et?[?sH/P/I;T:(iZ(I)erJ/I:f 0afa26
20 JlaGopaTtopHnas padora "OnpeneneHue bubnuoreka [JOK
ko3 durmenTa TpeHUs CKOTBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o treme "3akoubl HeroToHa. bu6mmoreka [IOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO
22 TATOTEHUs. Y CKOPEHHUE CBO60,§HOFO bubanorera LOK
https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koHpepenus "JIBukeHne Texa BOKpyr
23 rpaBUTalMOHHOTO IeHTpa (ConHevHast
cuctema). ['anmaktuku"
24 Pemenue 3agau no reme "Cuna TSHKECTH U bubmuorexa [JOK
3aKOH BCEMHPHOTO TATOTEHUsA" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuYecKas CKOPOCTb. bubnuorexa LIOK
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HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaJbHON TOUKHU.
AOcomoTHO TBEpHOE Teso. PaBHoBecHe

bubmnoreka LIOK

26 TBEPJOTO TENA C 3aKPEIUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LleHTp TspkecTn
PaBHOBecue MaTepuasbHON TOUKHU.
97 AOcomoTHO TBEpIOE Teno. PaBHoBecHe
TBEPIOTO TeJa C 3aKPEIIEHHOI 0ChIO
BpaieHuss. MoMeHT cwibl. LleHTp TsbkecTn
28 Pemenue 3agau mo reme "MOMEHT CHITBI. bu6moreka [IOK
Lentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
29 "MexaHH4eCKOe IBHKEHHE. bubmorexa HOK
N https://m.edso0.ru/ff0b0408
Bsaumonetlictue Tea"
KonTtponpHas padoTa o treme
30 "MexaHN4ecKO€e IBIKEHUE. bubmmorexa TTOK
N https://m.edsoo.ru/ff0b06ec
Bsaumonetictue Tea"
Nmnynec tena. Umnynbe cuibl. 3aK0H
31 COXpaHEHUs UMITYJIbCca. YTIPYTroe u bubmorexa [TOK
. https://m.edsoo.ru/ffOb07fa
HEYyIpyroe B3auMoIeCTBHE
39 Pewenue 3agau no reme "3akoH coxpaHeHUs bubmuoreka [JOK
uMmynbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepennus "PeaktuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"
bu6moreka [IOK
34 Mexannyeckasi paboTa U MOIITHOCTb https://m.edsoo.ru/F0b0ag4
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubmmoreka [JOK

CHJIbI TPCHUMA

https://m.edsoo.ru/ffOb0db8
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Jlaboparopuas pabota «Onpenenenue
paboTHI CUJIBI TPEHHSI TPH PABHOMEPHOM

36
JBUKCHUH TEJa 110 TOPU30HTATBHON
MTOBEPXHOCTH
37 Cas13b sHepruu U padoTsl. [loTeHnnanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KMHETUYECKON YJHEPTUHU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlabopaTtopHnas paborta «3y4yeHne 3akoHa bubnuotexa [JOK
COXpPAHEHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatoniue KojeOanus. BeIHyXIeHHbIC bubnuoreka [JOK
koJsieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuueckuii ¥ IpYy>KHHHBIA MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh
44 epuo1a KojJeOaHui OT JKECTKOCTHA Eubmorexa ITOK
P https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACChI TPy3a»
45 [IpeBparenue sHEPTrUN MIPU MEXaHUYECKUX
KOIe0aHUAX
JlaGoparopnas padora «OnpeaencHue
46 qaCTopTLI Hpne Ifona Kone6a1:1m71 Eubmorexa ITOK
P https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MassTHUKA»
JlabopaTopnas padora «IIpoBepka
47 He3aBII)/ICI/Il\1/?OCTI/IpHe HoJa IlzonegaHHﬁ Ipy3a bubmorexa ITOK
P py3d, https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
48 Mexanndeckue BoHbl. CBOMCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0b0c32
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MECXaHUYCCKUX BOJIH. HpOI[OHBHBIG u
MIONICPCHYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe

Ypok-koH(pepeHmus "MexaHUIeCKIE BOJTHBI

49 B TBEpIOM Teue. CelicMudeckue BOJTHBI"

50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa

51 VYpox-uccnenosanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTUYECKHI pe30HaHC

53 VYpoxk-koHpepenius "YabTpa3ByK U bubnuotexa [JOK
nH(}pa3ByK B MIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe

o4 "3akoHbI cOXpaHeHus1. MexaHu4eckue bubmmorexa LOK

https://m.edsoo.ru/ff0b25f0

KoJieOaHus U BOJIHBI"
KonTtponbHas padoTa o Teme "3aKoHbI

55 coxpaHeHUs. MexaHu4YecKue KoJeOaHus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubmuoreka [IOK
DJIEKTPOMArHuTHbIEC BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "Llkana

58 AJIEKTPOMArHUTHBIX BoJIH. Mcnionp3oBanue bubmuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsa3u"
VYpok-uccnenosanue "M3yueHne cBOICTB

59 3JIEKTPOMArHUTHBIX BOJIH C IOMOILBIO Bubmmorexa [IOK

https://m.edsoo.ru/ffOb2c6c

MoOMIBHOTO TenedoHa"

60 Pemienue 3agau Ha onpeieieHUE YacTOThI U
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JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHast IPUpPOJa CBETA.

bubmunoreka LIOK

61
Ckopoctb cBeta. BosiHOBBIE CBOIICTBA CBETA https://m.edso0.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acrpocTpaHeHue cBera. 3atmenus CoJiHIa bubmorexa [JOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
n JIyHb1
3aKoH oTpakeHHus cBeTa. 3epkaina. Pemenue
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPaKCHHS brbmorexa [OK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH IPETOMIICHUS bubmuoreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTpaKCHHE CBETA.
65 Hcronap30BaHKE MOJTHOTO BHYTPEHHETO bubmorera I[JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKEHHUS B ONITUYECKUX CBETOBOAX
JlabopaTtopHnas pabora "VMccnenoBanue
66 3aBHCHUMOCTH yIJIa MPEIOMJIICHHUS CBETOBOTO
Jiyda OT yIJia naJieHus Ha TpaHuIle "BO3yX-
crekio""
VYpoxk-koudepennus "Vcrnonp3oBaHue
67 MTOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3b"
bubnuorexa [JOK
68 JInna3elr. OnTHdeckas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o00pakeHUH B JTMH3aX 1
https://m.edsoo.ru/ffOb444a
JlaGopaTopnas pabora "OnpeneneHue
PaTOPHaA b P N bubmuoreka [JOK
70 (hOKYCHOTO PaccTOSHUS M ONTHYECKOMN CHIIBI

coOuparorie JTUH3bI"

https://m.edsoo.ru/ff0b4206
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71 Ypok-koHpepermus "OnTudeckue bubnmoreka [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmnoreka LIOK
72 ['na3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/ff0b4684
73 VYpox-koudepenuus "edekrsr 3penus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro ceeta B criekTp. ONbITHI
74 Herotona. CnoxeHue criekTpabHbIX Bubnmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
uBeToB. [{ucnepcus cBera
JlabopaTtopnast pabota "OMBITHI 11O
75 pasNioKEeHUI0 0eI0To CBETa B CIIEKTP U bubnuotexa [JOK
BOCIIPUATHIO [IBETA IPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 1[BETOBbIE GUILTPHI"
VYpoxk-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: Iucriepcusi, uHTephepeHIus 1
mudpakus”
77 OmnbiTer Pesepdopnaa u mianeTapHasi MOJIETb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanue u MorJIONeHUE CBETa AaTOMOM. bubnuoreka [JOK
KBantsl. JIuHeityaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoeHue ciekTpoB bubmuoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI Eubmorexa ITOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubmmoreka [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac
83 PannoaktusHbIe npeBpamenus. M30Tomsl bubnuorexa LIOK
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https://m.edsoo.ru/ff0clal4d

Pemenue 3agau mo reme: "PagnoakTuBHBIE

bubmunoreka LIOK

84 npespauieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacmana
86 Ypok-koHpepenmus "PagnoakTuBHbIC bubnuotexa [JOK
W3JIyYeHHS B IPUPOJIE, MEAUITNHE, TEXHUKE" https://m.edso0.ru/ff0c2126
87 SAnepHble peakiy. 3aKOHbI COXpaHEHUs bubnuoreka [JOK
3apsJ0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBI3u aTOMHBIX sifiep. CBs3b bubnuotexa [JOK
MacCChI U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
Peakuuu cuHTe3a u neneHus saep. bu6mmoreka [IOK
90 N
Hctounuku sueprun CosHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "SAnepHast sHEpPreTUKA.
91 JleficTBUSI paIMOAKTUBHBIX U3TydEeHUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroToBka K KOHTPOJILHOM paboTe 1Mo Teme
92 "DeKTpOMarHUTHOE TOJIE. bubnuorexa [JOK
DJIEKTpOMarHuTHbIE€ BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBieHUs"
KonTtponbHas pabora no teme
93 "DJIeKTPOMAarHUTHOE TOJIE.
DNeKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBieHUS"
94 [ToBTOpenue, 0606menue. JlabopatopHsie bubmmoreka [JOK
paboTsl 1o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [IOK
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PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110 TCMC
"TernoBblie Mpouecchl”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenne

bubmnoreka LIOK
96 pacUeTHBIX M KAYECTBEHHBIX 33]1a4 110 TEME 1
N https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATENICH"
[ToBTOpenue, o6o0menue. Pemenne
bu6mmoreka [IOK
97 pacUYETHBIX U KQaUECTBEHHBIX 3a/1a4 10 TEME 1
https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTtaHoBOK"

98 [ToBTOpenue, o606meHue. JlaboparopHbie 1 bubnuotexa [JOK
paboTsl o Kypcy "CBeToBbIe sSBIICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpaHEHUS B 1 brbmorexa [TOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o606menue. Pabora ¢ 1 bubnuoreka [JOK
tekctamu 1o Teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o6o6menue. Pabora ¢ bubnuoreka [JOK

101 1
TeKcTamu 1o TeMe "CBEeTOBBIE ABICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCII0JIb30BATh N3YYCHHBIC TIOHATHUA

1.2

pasiindaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh IMPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpYKaIoIlleM MHUpe, B TOM uucie (U3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICIATH
CYULIECTBEHHbIE CBOICTBA (ITPU3HAKU) PU3NUYECKUX SBJICHUI

1.4

OTMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UYCCKHE SBIICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OIMUCAHWU MPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEJIHYUH, WX
0003HaYCHHS U CAUHUIIB (PU3UUECKUX BETUYHH, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIOIINAE JaHHYIO (PU3HUYECKYI0O BEIMYMHY C  JPYrUMHU
BEJIMYMHAMH, CTPOUTh TpadUKHd  M3YYEHHBIX  3aBHCUMOCTEH
(bUBUYECKUX BEIIMYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (l)I/I3I/I‘IeCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd H3YUYCHHBIC 3aKOHBI, IIpU J3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa H  3allMChlBaThb €ro MaTeMaTH4YCCKOC
BBIPDAXKCHUC

1.6

O0OBSACHATh (U3UYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbBISBIATh MPUYMHHO-CIICJCTBCHHBIE CBSI3U, CTPOUTH
o0bsicHeHHME W3 1 — 2 JOrMYeckWx IIarop ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PU3NUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH

1.7

peumaTb paC‘IéTHLIe 3aJa4u B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHC (1)I/I3I/I‘ICCKI/IG BCINYHHBI: HA OCHOBC aHaJIM3a
yYCJIOBUA  3aJa4d  34llUCbIBATb KPATKOC YCJIOBHC, TIOJACTABJIATH
(I)I/ISI/I‘IGCKI/IG BCJIMYWHBI B (1)OpMy.TI]':>I " IIPpOBOJUTH paC‘{éTBI, HaxoauTb
CIIPpaBOYHBIC JAHHBIC, HCO6XOI[I/IMBIG AT peHICHUA 3a1a4, OLICHUBATH
PCATMCTUIHOCTD HOJ'Iy‘IGHHOﬁ (I)H3HHCCKOIZ BCIIMYMHBI

1.8

pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU IOMOIIU
(U3NYEeCKUX METOJIOB, B ONHCAHUU MCCIEJOBAHUS  BBIICIATH
MIPpOBEPSIEMOE  TNPEANOoJio)KeHue  (Tumoresy),  pasinyarb U
UHTEPIPETUPOBATh TMOJTYYEHHBIH pe3ynbTaT, HaXOJUTh OIIMOKH B
XOJI€ OIIBITA, AENaTh BBIBOJBI IO €T0 PE3yIbTaTaM




1.9

MPOBOJUTH OTBITBI TIO HAOMIOACHUIO (U3MYECKUX SBICHUN WU
(u3nueckux  CBOWCTB  Tel:  (OPMYIHPOBATH  MPOBEPSIEMBIC
MPENAINONIOKEHHUS, CcOOMpaTh  yCTAaHOBKY M3  MPEIIOKEHHOTO
000pyIOBaHUs, 3aMMCBIBATH X0 OTBITA U (DOPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATH TIPSIMBbIE U3MEPEHUS] C HCIOJIB30BAHMEM AaHAJIOTOBBIX H
UQPPOBBIX MPHUOOPOB, 3aMKCHIBATH TOKa3aHUSI MPHOOPOB € YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEIIMYUHBl OT JPYyrol C HCIOJB30BAHUEM MPSAMBIX HW3MEPECHUM,
y4acTBOBAaTh B IUIAHUPOBAHHMU YYEOHOTO HCCIIEOBAaHUs, COOMpPATH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUSI, CIEAysl PEUIOKEHHOMY IIJIaHY,
(bukcupoBaTh pe3yibTAThl IMOJTYYEHHON 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX Ta0IMIl U TpaduKOB, AETIaTh BHIBOJIbI
10 pe3yJIbTaTaM UCCIIECIOBAHMS

1.12

MPOBOJUTh KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEJIUYUH, CIEAYs
MPEII0KEHHON MHCTPYKIMU: TIPU BBIMOJIHEHUHN W3MEpPEHUI coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUYHCIATH 3HAYEHHE HCKOMOWU
BEJINYUHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  paboTe cC
71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

YKa3bIBaTh MMPUHOUIIBI }IeﬁCTBHH HpI/I60pOB u TEXHUYCCKUX
YCTPOWCTB, XapaKTepHU30BaTh NPHUHIMIBI JEUCTBUS HM3YyYEHHBIX
MpUOOPOB M TEXHHYECKHX YCTPOWCTB C TIOMOIIBIO HMX OIUCAHWS,
WCTIONBb3ysl 3HAaHMA O CBOMCTBaxX (PUM3MYECKWX  SBICHWHA U
HE00X0UMBbIE (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOIUTE TIPUMEPHl  (HAXOIWTh HWH(OpPMAIMIO O TMpUMEpax)
MPAKTUYECKOTO MCIOJIh30BaHUs (PU3MUECKUX 3HAHUI B MOBCETHEBHOMN
KU3HU JUIa  oOecrmieyeHWs Oe30MacHOCTH Tpu  OOpalleHuH C
npubOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U
COOJIFOJICHHSI HOPM 3KOJIOTHYECKOTO TIOBEJICHHUS B OKPY)KAIOIIEH cpefie

1.16

OCYILIECTBIISITh OTOOpP MCTOYHUKOB MH(popManuu B cetu MHTEepHET B
COOTBETCTBUU C 3a/IaHHBIM TIIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM M MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTIATh MHQOpPMAINIO, KOTOpasi SABIAETCS MPOTHUBOPEUYUBOU WIIH
MOJKET ObITh HEIOCTOBEPHOU

1.17

UCII0JIb30BATh npu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAyYHOTIOMYJISIPHYIO  JUTEepaTypy  (QHU3UYECKOro  CoIeprKaHus,
CIpaBOYHBIE MaTepHallbl, pecypchl cetu HTepHeT, BlaaeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3zoBaHusi HHPOpMaLUu
U3 OJIHOM 3HAKOBOU CUCTEMBI B APYT'YIO

1.18

cO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHbBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(popManuu (U3NIECKOTOo
COJiepKaHus, B TOM 4Hcie MyOJUYHO JenaTh KpaTKue COOOIEHUs O
pe3ynbTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEAOBAaHUM, NPU 3TOM
IPaMOTHO HCHOJIb30BaTh W3Y4YEHHBIM NOHATUHHBIN ammapar Kypca
(U3UKH, CONTPOBOXKIATH BBICTYIUIEHUE MPE3EHTALIUEH

1.19

IpH BBIIIOJIHCHUHN y‘IC6HBIX IMPOCKTOB U HCCIeI0BaHUM pacnupeacissiTh
0053aHHOCTHU B rpymnme B COOTBETCTBUU C MMOCTABJIICHHBIMHA 3a/la4aMU,
CJIICAWUTh 3a BBIIIOJHCHUCM IIJIaHa ﬂCﬁCTBHﬁ, aJICKBATHO OIICHHUBATH




COOCTBEHHBIM BKJIad B JCATCIBHOCTbL  TI'PYIIIIbI, BBICTPAaNBATh
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHG, YUYUTBIBasA MHCHUC

OKPYKAIOIIUX

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIIOJIB30BaTh NOHATHA

1.2

pasiindaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC (1)I/ISI/ILIGCKO€ SIBJICHHC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKUe SIBICHUS B MPUPOJE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIJIENSTH
CYLIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTHCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCHONIb3ys (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUHM MPAaBUIBHO
TpPakTOBaTb  (PU3WYECKUIl  CMBICT  MCHOJBb3yEMbIX  BEJIWYHH,
0003HaYeHUS U EUHUIIBI (PU3UUYECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3bIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYIMMH
BEJIMYMHAMM, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCUMOCTEH
(hMBUYECKUX BEIMYNH

1.5

XapaKTepH30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS W MPOILIECCHI,
WCIOJIb3YSl M3YYEHHBbIE 3aKOHbI, NpPHU OTOM JaBaTh CIOBECHYIO
(GbopMyTUpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTU4ecKoe
BBIpAKEHUE

1.6

0OBICHATH (PU3NYECKUE MPOIECChI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHTyalluidi IPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHMX INaroB ¢ MmoMombpio 1 — 2 HM3y4eHHBIX CBOMCTBA
(bu3UYEeCKUX SIBJICHUH, (PU3MUYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

peumaTb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(1)0pMy.]'ILI, CBA3BIBAIOIIHNC (1)I/I3I/I‘ICCKI/IG BCINYHNHBI: HA OCHOBC aHaJIM3a
YCJIOBUS 3alavU 3allMChIBATb KPATKOC YCJIIOBUEC, BBIABJIATE HECAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IbI,
HCO6XOI[I/IMI>IG IS eé pelicHus, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHUC (1)I/I3I/I‘16CKOI71 BCINYNHBI C H3BCCTHBIMU
JaHHbIMH

1.8

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTH IMpPU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCIICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCAINOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOpSAAKa
ITPOBEACHUA UCCIICA0OBAaHNUA, ACJIaTh BBIBOAbI

1.9

MPOBOJIUTH OMBITHI TO HAOMIOJCHHUI0 (PU3UUECKUX SBICHUH MK
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble
NPENoJOXKeHUs:, CcoOuparb  YCTAaHOBKY M3  NPEAJIOKEHHOTO
000pyJI0BaHUs, ONUCHIBATh X0 OTBITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATE HPAMBIC HU3MCPCHHA C HCIIOJIb30BAHUCM aHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI
HM3MEpPEeHUH ¢ y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

MPOBOJUTH  HMCCIEIOBAHME 3aBUCUMOCTH  OIHOM  (hU3MUECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBaTh HCCIIEJJIOBaHUE, COOMpPATh YCTAaHOBKY U BBINOJHSTH
U3MEpeHusi, clexys  NpeJIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yAbTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAOJHII U TPaHKOB,
JIEJIaTh BBIBOJIBI IO PE3YJIHTATAM MCCIICJOBAHUS

1.12

NPOBOJIUTh  KOCBEHHBIE  H3MEPEHHs  (U3MYECKUX  BEIHYUH:
IJIaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienysl NPEeNOKEHHOM HHCTPYKIMH, M BBIUUCIATH 3HAYCHHE
BEJINYUHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHocTH mpu  paboTe cC
71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHOJb3YS
3HAHUS O CBOMCTBaX (PU3WYECKUX SBJICHUH W HEOOXOJAMMBIC
(buznyeckrne 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh MPOCTBIE TEXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI o CXeMaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXEMBbI
OJICKTPHUYCCKUX ueneﬁ C TMOCJICOAOBATCIbHBIM W IapalICIIBHBIM
COCAMHCHUEM DJICMCHTOB, pasin4das YCJIOBHEIC 0003HaYCHHUS
OJICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

MPUBOIUTE TPUMEPHl (HAXOIWUTh HWH(POpPMAIMIO O TpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B IOBCEHEBHOM
KU3HU JUIg  oOecniedeHHs 0e30MacHOCTH Tpu  OOpalieHun C
npuOOpamMy ¥ TEXHHYECKHUMH YCTPOMCTBAMHU, COXPAHECHUS 3/I0POBBS U
COOIIIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEJICHHUS B OKPY)KAIOIICH cpefie

1.17

OCYIICCTBJIATH IOUCK I/IH(l)OpMaHI/II/I (1)I/ISI/I"ICCKOI‘O COACpKaHUsA B CCTU
I/IHTepHeT, Ha OCHOBEC HMCHOIIUXCA 3HAaHUHA H HYTCM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BbIACIIATH I/IH(l)OpMaLII/IIO, KOTOpasa
SABJIACTCA HpOTHBOpeqHBOﬁ HJIM MOKET OBITh He,I[OCTOBepHOﬁ

1.18

UCIIOJIb30BaTh MPH  BBIMOJIHEHUHM YUYEOHBIX 3aJlaHUN  HAy4yHO-
HNOMYJISPHYIO JIUTEPATypy (PU3HUECKOTO COJAEP)KAaHUS, CIPABOYHBIE
MaTepuainbl, pecypcbl cetu HHTepHeT; BmageTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAILUU U3 OJTHOM
3HAKOBOW CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
00001as MHPOPMAIMIO M3 HECKOJbKUX HCTOYHHKOB (U3UUYECKOTO
COJIep)KaHUs, B TOM UHCJIE MyOIWYHO TMPEACTaBIATh PE3YAbTAThI
NPOEKTHON WM HCCIENIOBAaTeNIbCKOM JIEATENbHOCTH, TPH ITOM
IPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN TOHATUHHBIA ammapar Kypca
(hU3HKHM, COTPOBOK/IATh BRICTYIJICHUE MPE3CHTaIIUei

1.20

ITpU BBITNIOJIHCHUHN y‘Ie6HBIX IMPOCKTOB U HCCJIeIOBaHUM (I)I/ISI/I‘-ICCKI/IX
IpoLECCOB paCIIpPECaACIATh 00513aHHOCTU B rpymnmne B COOTBECTCTBHUU C
IOCTaBJICHHBIMHU  3aJadaMH, CJICIUTb 3a BBIIIOJJHCHHUCM IIJIaHa
JIercTBUi n KOPPCKTUPOBATH €ro, aJICKBaTHO OLICHUBATh
COOCTBEHHBIM BKJIal B  JCATCJIBHOCTH TI'PYIIIbI, BbICTPAHNBATDH




KOMMYHHKAaTHBHOC B3aHMOHCﬁCTBHC, MMPOSABJIAA TOTOBHOCTbH
pa3pemarb KOHQIHKTHI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCII0JIb30BATh M3YYCHHBIC TIOHATHUA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWMCTB M Ha
OCHOBC OIIBITOB, JICMOHCTPUPYIOIUX JAHHOC (1)I/ISI/ILIGCKO€ SIBJICHHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a/lauy B yYEOHYIO, BBIJIENSTH
CYULIECTBEHHbIE CBOICTBA (ITPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTHCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (QU3MYECKHE SBICHUS,
UCHONIb3ys  (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM MPAaBUIBHO
TPaKTOBaTb  (PU3WYECKUII  CMBICT  MCHOJBb3yEMbIX  BEJIWYUH,
0003HaYeHUS U €UHUIIBI (PU3UUYECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMM, CTPOUTh TIpadUKUd  H3YYEHHBIX  3aBHCHMOCTEH
(bUBUYECKUX BEIIMYNH

1.5

XapaKTepH30BaTh CBOICTBa Tell, (PU3HUECKUE SIBICHUS W MPOLIECCHI,
WCIOJIb3YSl HM3YYEHHBIE 3aKOHbI, NPHU OTOM JaBaTh CIOBECHYIO
(GbopMyTUpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTU4ecKoe
BBIpaKEHUE

1.6

0OBICHATH (PU3NYECKUE MPOIECChI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHTyalluidi IPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 2
— 3 JOTMYECKHMX INaroB C IMOMOIIBI0 2 — 3 HM3YYEHHBIX CBOMCTBA
(bU3UYECKUX SIBJICHUH, (DU3HMYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3afaud (omuparouiyecs Ha cucreMy u3 2 — 3
ypaBHEHUH), UCHONb3yd 3aKOHbI U (OPMYJbI, CBA3BIBAIOLIUE
(¢u3nueckue BENWYMHBI: Ha OCHOBE AaHaIW3a YCIOBUSA 3aJauud
3aMMChIBaTh KPaTKOE YCIOBHUE, BBIABIATH HEAOCTAIONIME  WIIU
U30BITOYHBIE JaHHBIC, BRIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOMMbIE
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIICHUBATH PEATUCTHUYHOCTD
MOJIyYEHHOTO 3Ha4YeHUs (PU3HUECKON BEIMYUHBI

1.8

pacnio3HaBaThb HpO6J'IeMLI, KOTOPBIC MOXHO PpCeIIUThb IIpH IMOMOIIA
(I)I/BI/I‘IGCKI/IX MCTOHAOB, HUCIIOJIb3Ys OIMMUCAHUC HCCIICA0BAHNS, BBIACIIATH
IMPOBEPACMOC NPCANIOJIOKCHUC, OLCHUBATHL IPABUIIBHOCTb IIOPSAJAKa
IPpOBCACHUA HUCCICAOBAHUA, [ACIAaTb BbIBOAbI, HWHTCPIIPCTUPOBATDH
PE3YyJIbTaThbl Ha6J'IIO,Z[eHI/II71 " OIIBITOB

1.9

MPOBOJIUTH OMBITHI TO HAOMIOACHUIO (PU3MUYECKUX SIBICHUHA WIN
(U3NYECKUX CBOMCTB TEN: CaMOCTOSATENBHO COOMpPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 000pPYIOBaHMSA, ONMMUCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, HOPMYIUPOBATH BBIBOIbI




1.10

MPOBOJUTH TP HEOOXOJUMOCTH CEPHIO MPSIMBIX HU3MEPEHHH,
OTpeNeNsisi CpeqHee 3HAueHHe W3MepsieMoil BeluvuHbl ((POKycHOE
paccrosiHue coOuparomiel JIMH3bI), 00OCHOBBIBATH BHIOOP cIiocOOa
“3MepeHust (M3MepUTEIHLHOTO Tpudopa)

1.11

IPOBOJUTH HCCICIOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM IMPSAMBIX W3MEPEHUN: MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBATh peE3ylIbTAThI
NOJyYeHHOW 3aBUCHMOCTH (H3MUECKUX BEIHYMH B BHJE TaOIHIM
rpaduKoOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATAM HCCIICAOBAHUS

1.12

NPOBOJAWTh  KOCBCHHBIE  HM3MEPCHHS  (PM3WYECKHX  BEIUYHH:
MJIAHUPOBATh U3MEPEHHS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH HU3MEPEHMS, CIEeAysd NPEIIOKEHHON WHCTPYKIUH,
BBIUHCIISITh 3HAYEHUWE BEJIWYMHBI W aHAJIU3HPOBATh IOJTYyYEHHbIE
pE3YJBTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHocTH mpu  paboTe cC
71a00PAaTOPHBIM 000PYJOBaHHEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKM HM3YYEHHBIX (PU3UUECKHX MOJENei:
MaTepuagbHas TouKa, aDCOIIOTHO TBEPAOE TEJN0, TOUEYHBIH HCTOUHUK
CBETa, JIyd, TOHKas JINH3a, IUIAHETApHAas MOJENb aTOMa, HYKJIOHHas
MOJIENb aTOMHOTO s/1pa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMCAHUS, HCIOJb3YS
3HaHUSI O CBOWCTBaX (U3WYECKUX SBICHHA W HEOOXOIMMbIE
(bu3vIecKrue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl UM CXEMaTHYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKHUX MPOLECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM
3epKajie ¥ coouparorieit 1uH3e

1.17

OPUBOJIUTH TMpUMEpPbl (HAXOAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juia  oOecrieueHus O€30MacHOCTHM Tpu  oOpallleHuu ¢
npubopaMy U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHUS 3[J0OPOBBS U
coOII0ACHNS] HOPM 9KOJIOTMUECKOTO TIOBEICHUS B OKpYXKAIOIIeH cpene

1.18

OCYILIECTBISATh MOUCK UH(pOpMAIUHU (PU3UUECKOTO COACPIKAHUS B CETU
WNurtepner, camoctosiTenbHO  (OPMYIUpPYs TOMCKOBBIM  3ampoc,
HaXOJAWTb TIYTH  OMNpPENEJCHHUs  JIOCTOBEPHOCTH  TOJYYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHUM M JOMOJHUTENbHBIX
UCTOYHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUMM Y4YeOHBIX 3aJaHUNH  HAy4YHO-
HOMYJSPHYIO JINTepaTypy (GHU3UYECKOTO COJIEp)KaHus, CIpaBOYHbIE
MaTtepuainsl, pecypcbl cetu MHTepHer; BmageTts  npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHGOPMALMU U3 OIHOMN
3HAKOBOW CHUCTEMBI B APYT'YIO

1.20

CO31aBaThb COOCTBEHHBIE ITMCbMEHHEIC U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBC HH(bOpMaIlI/IH N3 HCCKOJBKHX HCTOYHHKOB (pI/I3l/ILICCKOFO
COJCpIKaHuA, l'[y6J'II/I‘-IHO MNPEACTABJIAThL PE3YJIbTATHI HpOCKTHOﬁ nimn
HCCIIe0BaTEIbCKOM ACATCIBHOCTH, npu 9TOM T'paMOTHO
HCIIOJIB30BATh H3y‘leHHBII>i MOHSATUMHBIN arrmapar u3y4acMoro pasaciia




(GU3MKH M COMPOBOXKJATh BBICTYIUICHHWE IPE3CHTAle ¢ Y4E€TOM
0COOEHHOCTEH ayJTUTOPUH CBEPCTHUKOB

1.21

MIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HMCCIEAOBAHUN (DU3UUECKUX
MPOIIECCOB PACHPEACTATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTABJICHHBIMU  3a/layaMH, CJIEOUTh 3a BBIIOJHEHUEM IUIaHA
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JEATECIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKATUBHOE€  B3aWMOJICMCTBHUE,  MpPOSBIAS  TOTOBHOCTH
paspemarb KOHQIHKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaeia

Kona

3JIEMCHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXXAIOILIETO MUPA

1.1

®usuka — Hayka O TIpupone. SIBIE€HHS NTPUPOIBL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,
JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2

O®uznyeckue BeMMUuHBL ~ M3MepeHuwe  (pu3MUECKUX
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTts
n3MepeHnil. MexyHapoiHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBIN METOJ TO3HAHUS: HAOIOJEHUE,
MOCTAaHOBKA HAy4YHOTO BOMPOCA, BBIJABMKEHHE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBICHEHUE
HaOJIIOaeMOTO SIBJIICHUSI

1.4

Onucanne PU3NIECKUX SBICHUN C TTOMOIIBIO MOJIETIEH

1.5

[IpakTrueckue paboOTHI:

###Par###l3mepenne pacCTOSHHM.
###Par###lI3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

###Par###OnpeneneHue pa3sMepoB MaJIbIX TEll.
###Par###lI3mepenne  TemrepaTypsl TNPH  TTOMOIIH
KHUJIKOCTHOTO TEPMOMETpA M JATYHKA TEMIICPATYPHhI

ITEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHMU BEIIIECTBA

2.1

###Par###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIBI, X
pasmepbl.  ONBITBL,  JOKa3bIBAIOIIUE  JUCKPETHOE
CTPOCHHUE BEIECTBA

2.2

#H#Par###]|pmkeHe  4YacTHI[  BeIISCTBa. CBs3b
CKOPOCTH  JIBIDKEHHMSI ~4YacTHUI[ C  TEMIIEpaTypoi.
BpoynoBckoe nBmwxkenue, mubdys3us

2.3

BSaHMOI[efICTBHe JacTull BCHECTBA: IIPUTAKCHUC U
OTTAJIKMBAaHHC

2.4

H###Par###ArperaTHple COCTOSIHUS BEIICCTBA: CTPOCHHE
ra3oB, >KHJIKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) TeN.
B3aumocBsa3bp MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYISPHBIM
CTPOCHHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

2.6

[IpakTueckue pabOTHI:

#HH#Par###Ouenka auaMeTpa aromMa METOJIOM PSIOB (C
UCTOJIb30BaHueM (oTorpaduii).

#H#HPar#H###0OnpITel 10 HAONMIOJCHHWIO  TEIJIOBOTO




pacuIupeHus ra3os.
HHHPar#H##ONBITEL 0 OOHAPYXKEHUIO JEHCTBUS CHII
MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
HEPABHOMEPHOE JABMKECHHE

3.2

H#HPar#H##CropocTs. Cpennss CKOPOCTh pu
HEpaBHOMEPHOM JBIDKEHHH. Pacdyér mytm W BpeMeHH
JIBYKECHUS

3.3

SBnenue uHepuuu. 3akoH uHepuuu. B3aumoneiicTBue
TeJI KaK NpUYMHA MU3MEHEHUs CKOPOCTH JBUKEHUS TEl.
Macca kak Mepa HHEPTHOCTH Tejla

3.4

#HHPar### InotHocTs BemecTtBa. CBiI3b IUIOTHOCTA C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aMOICUCTBUS Tell

3.6

Cuna ynpyroctd u 3akoH ['yka. M3mMepenuwe cuibl ¢
IIOMOIIIBIO TMHAMOMCETpPA

3.7

#H#Par###sIsneune Tarorennsa u cwia Tsokectu. Cuira
TSKECTH Ha Apyrux maHertax. Bec tema. HeBecomocTth

3.8

Cuna tpenusi. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOS.
Tpenue B IpupoJe U TEXHUKE

3.9

###Par###Cnoxxenue CwWi, HaMpaBlIE€HHBIX IO OIHOM
npsiMoii. PaBHoielicTByO1IAsA CHIT

3.10

[IpakTrueckue paboOTHI:

OnpeneieHe CKOPOCTH  PAaBHOMEPHOTO  JBMIKCHUS
(mrapuka B OKHJIKOCTH, MOJICIH  JIEKTPUICCKOTO
aBTOMOOWJIE W Tak janee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIBKEHHUS Opycka WJIM IIapuka 110
HAKJIOHHOM  IuTocKocTH. OmpeneieHne  IJIOTHOCTH
TBEPIOTO Tea. OIBITHI, JIEMOHCTPHPYIOIIHE
3aBUCHUMOCTh PacTsDKCHUS (IedopMaiiuu) MpyKUHBI OT
OPWIOKEHHOW  CHiibl.  OINBITBI, JIEMOHCTPUPYIOIIHE
3aBHCHUMOCTB CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Teja W
XapakTepa CONMPHUKACAIOIIMXCS TOBEPXHOCTEH

3.11

dusnueckue sSBICHUS B Ipupoac: IMpuMEPbI ABHKCHUS C
pa3IndYHbIMHU CKOPOCTSAMU B JKMBOM M HEXKHBOM IIpUpOJIc,
HeﬁCTBHC CHUJIbI TPCHUA B IIPUPOAC U TCXHUKC

3.12

Texuuueckue YCTpOﬁCTBaZ JAUHAMOMCETD, IMOJAIIHUITHUKH

JABJIEHUE T

BEPJIBIX TEJI, )KUJKOCTEH 1 TA30B

4.1

Hasnenune tBEpAoro tena. CrocoObl yMEHbLIEHHS U
YBEJIUYEHUS IaBJICHUs

4.2

JlaBnenue raza. 3aBUCUMOCTh JJaBJIEHUS Ta3a OoT 00bEMa,
TeMIIepaTyphbl

4.3

Hepez[aqa JaBJICHUA TBép,[[LIMI/I TCI1aMHu, KHUIKOCTAMU U
razamu. 3akoH Ilackans. [IneBMaTnyecKkue MaIIuHbB

4.4

3aBUCUMOCTh  JABICHHUS KHJIKOCTH OT  TJIyOMHBI.
I'uapocratuyeckuit napagokc. CooOuiaronmecs: Cocyasl.




FI/II[paBJII/I‘-IeCKI/Ie MCXaHU3MBbI

4.5

Atmocdepa 3emin u atmocheproe naBicHue. [IpuauHbl
CYILECTBOBAHUS BO3AYIIHOM 00070uku 3emuid. OmbIT
Toppuuennu. 3aBUCHMOCTb aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YDPOBHEM MOPA

4.6

N3mepenune armocdeproro pnaeieHus. llpubGopsr s
U3MEpEHUsT aTMOC(HEPHOTO JaBJICHUS

4.7

JleficTBHe KUIAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BeitankuBaromas (apxuMmenoBa) cuiia. 3aKOH
Apxumena

4.8

[InaBanme ten. Bo3nyxonnaBaHue

4.9

[IpakTnueckue pabOTHI:

WccnegoBanme 3aBHCHMOCTH Beca Te€la B BOJE OT
00béMa TOTrPY)KEHHOM B JKUIAKOCTH YacTH Tela.
Ornpezenenre BHITATKABAIONICH CUIIBI, IEUCTBYIOIICH Ha
TEN0, MNOrpykEéHHoe B  KHAKOCTb.  [IpoBepka
HE3aBUCHUMOCTH BBITAIKUBAIOLIECH CHUJIbI, JEHCTBYIOIIEH
Ha TEIO0 B JKHAKOCTH, OT Macchkl Tena. OIBITH,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKHBAIOLIEH
CHUJIBI, JIEHCTBYIOIIEH Ha TEIO B JKHAKOCTH, OT 00BEMa
MOrPYKEHHON B JKUJIKOCTh YAaCTH T€JIa U OT IUIOTHOCTH
JKUJIKOCTH. KonctpynpoBanue apeomeTpa WA
KOHCTPYUPOBAaHHE  JIOJKM U  OINpeAelieHne €€
TPy30NOABEMHOCTH

4.10

dwusnyeckue  ABICHHA B TPUPOAC:  BIUSHUE
aTMOC(EpHOTO JaBJICHUS HA )KMBOI OpraHU3M, TUIaBaHUE
pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIMIHUECS COCYIbI,
YCTPOWCTBO BOJOIPOBOJA, THJPABIUYCCKUNA TIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT'M A

5.1 Mexanuveckas pabora

5.2 MexaHu4eckasi MOIIIHOCTb

53 [IpocThie MexaHWU3MBI:  pbIYar, OJIOK, HaKJIOHHAs
IUIOCKOCTH. [IpaBuiio paBHOBeCHs pplyara

5.4 [TpumeHeHNe npaBuiia paBHOBECHUS phlyara K OJI0Ky
«3om0T0€  mpaBuWiIo»  MexaHukH.  KoapduuueHt

55 H0JIE3HOTO JeNCTBUS MEXaHHU3MOB. [Tpoctsie
MEXaHU3MbI B OBITY U TEXHUKE

5.6 [ToTeHumanpHasi SHEprUM TeJa, MOAHATOrO Hajl 3eMIEn

5.7 Kunernueckas sHeprus

53 [Tonnas mexaHuueckas SHEprus. 3aKOH H3MEHEHUs U
COXpaHEHMs MEXaHUYECKOM dHepruu
[IpakTuyeckue paboOTHI:

5.9 #HH#Par###Onpenenenue pabOThl CHUJIBI TPEHUS TIpU

PAaBHOMCPHOM IOBHXKCHUH TCJd II0 FOpH30HTaHBHOﬁ




nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenue KII/J[ HaKIOHHOW IUIOCKOCTH.
W3yuenue 3aKk0Ha COXpaHEHUSI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoaec: pbHaru B TCJIC

5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETIOJIBYIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTbh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMbIe 3J1eMEHTHI COEPKAHUSA
pasaena 3JIeMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIC  TIOJIOXKEHHS  MOJICKYJISIPHO-KHHETHUECKOH
6.1 TEOpUU CTPOEHUs BemecTBa. Macca ©  pasmepsl
MoOJIeKyln.  ONBITBI,  TOJATBEPXKJIAIONINE  OCHOBHBIC
TTOJIOKCHHSI MOJICKYJISIPHOKHHETHICCKOU TEOPUHU
Mogenu  TBEpAOTO, OSKHAKOTO ©  Ta3000pa3HOTO
6.2 cocTostHMI BemiecTBa. Kpucrammudyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ta30B, JKUJIKOCTEH U TBEPIBIX TEI
6.3 HAa OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKUHETHYECKOMN
TEOpUHn
6.4 CMmaunBaHUe U KallWUTSIPHBIC SIBIICHUS
6.5 TenaoBoe paciIMpeHne U CKaTue
6.6 Temneparypa. CBs3b TeMmIlepaTyppl €O CKOPOCTHIO
TEIUIOBOTO JABM)KEHHUS YaCTHUII
6 6.7 Bayrpennss sneprus. CriocoObl U3BMEHEHHUS! BHYTPEHHEH
' SHEPruu: TeIuionepeaaya U CoBepIIeHne paboThl
6.8 Bunel temnonepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS,
U3ITy4YCHHE
6.9 KonuuectBo  TemnoThl.  YaenbHas — TEIIOEMKOCTh
BElECTBa
6.10 TerooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OanaHca
6.11 [1naBneHue u OTBEpAECBaHNE KPUCTATUIMYECKUX BEIIECTB.
VY aenpHas TEMIOTA MJIABJICHUS
[TapooOpazoBanne u  KoHJeHcamus.  Mcmapenwue.
6.12 Kunenne. VYaenpHas  Temiotra  mapooOpa3oBaHUS.
3aBUCHUMOCTh TeMIIEpaTypbl KUMEHUS OT aTMOC(EpPHOTO
JTABJICHUS
6.13 BnaxxHoctb Bo3niyxa
6.14 OHeprus TOIIMBA. Y IeibHas TEMJI0TA CTOPAHMUSI
6.15 [Ipunnunel  pabotel  TerioBbix apurarteneid  KIIJ




TCIIJIOBOTO ABUIaTCId. TeroBbIe JABUrarCiiid U 3aliuTra
OKpYKarollen Cpeibl

3aKkoH COXPAHCHUA U MMPEBPALICHUA SHCPIUH B TCIIOBLIX

6.16
npoiieccax
[IpakTnueckue pabOThI:

#HHHPar###0nbITel 0  OOHAPYXKEHUIO JEHCTBUS CHJ
MOJICKYJIIPHOTO TPUTSIKCHHS.

HHHPar#H#0nbITBL 0 BBIPALIMBAHUIO — KPHUCTAIOB
IIOBAPEHHOM COJIM WM caxapa.

##HPar##H#OnpITEl MO0 HAOMIONCHHUIO  TEIIOBOTO
pacIIpeHus Ta30B, )KUJIKOCTEH 1 TBEPIBIX TEI.
#H##Par###Onpenenenne MaBleHUs BO3ayXa B OaloHE
HITIPHUTIA.

HHHPar###0nbITEI, JIEMOHCTPUPYIOLIHNE 3aBUCHMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HArpeBaHUsS WU
OXJIQXKJICHHS.

###Par#t#1IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTHU
JUIMHBI ~ CTOJIOWKA IKHJKOCTH B TEPMOMETPHUSCKOMN
TpyOKe OT TeMIepaTyphl.

6.17 N
###Par#H#H#Habmonenue W3MEHEHUS BHYTPECHHEH
SHEPrUU Tejla B pe3yibTaTe TeIuionepenayn U padoThI
BHEIIHUX CHIL.

###Par###lccnenoBanue SBIEHUSA TEIJIOOOMEHA TMpHU
CMEIIMBAHUM XOJOAHON U TOpsYEh BOJIBI.
###Par####OnpenencHue KOJIMYECTBA TEIIOTHI,
MOJIYYCeHHOTO BOJOW TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUIHHIPOM.

###Par##H##OnpenencHue yIETBbHON  TEIJIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mporecca HCIapeHHus..
##H#Par###OnpeneneHue OTHOCUTEIBHOW  BJIQKHOCTH
BO3JIyXa.

#i##Par###OnpeneneHue yaeabHONW TETUIOTHI TUTABICHUS
JbIa.

®dusnyeckue SBJICHHUS B TMPHUPOJIC: IOBEPXHOCTHOE
HaTsDKCHWE W KalWUIAPHBIC SBJICHUS B IPHUPOJIE,

6.18 KpUCTAJUIBI B mipupoje, u3nydenue ConHila, 3aMep3aHue
BOJ0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHKE POCHI, TyMaHa,
HHes, CHera.

Texnuyeckne  ycTpoicTBa:  KamWUIAPBL,  MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KUIKOCTHBIA TEPMOMETP,
6.19 JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS

AOMOB, THUI'POMETPBI, IICUXPOMETpP, IIapOBasd Typ6I/IHa,
ABUTATCJ]Ib BHYTPCHHCTO CIrOpaHus.

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWSA

7.1 Onexrpusanus Teil. J[Ba poja dJIEKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa
7.2 (3aBUCHMOCTH CHJIBI B3aUMO/ICHCTBUS 3apSHKEHHBIX T OT

BCJIMYMHEI 3apsAJ0B U PACCTOSIHUS MCIKIOY TeJ'IaMI/I)




7.3

Dnekrpuyeckoe mnoje. Hanpsk€HHOCTh AJIEKTPUUECKOTO
noss. lIpyHIMO Cynepno3uuMM 3JIEKTPUYECKUX IOJIEH
(Ha KaYECTBEHHOM YpPOBHE)

7.4

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN
anexkrpudeckuil 3apsa. Crpoenue aroma. I[IpoBogHuky u
JDIIEKTPUKU

7.5

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

7.6

OnexTpuueckuid  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
EKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSIHHOTO TOKA

7.7

HevictBus 3IIEKTPUYECKOTO TOKa (TeroBoe,
XMMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
AKUAKOCTSX M razax

7.8

Onekrpuueckas 1enb. Cuiga Toka. DJIEKTPUIECKOE
HaIpsDKEHUE

7.9

ConpoTHuBieHNE MPOBOJHUKA. VYaensHOE
CONPOTHBJICHUE BEIIECTBA

7.10

3akon OMa Jyis ydacTKa e

7.11

HOCJ’Ie)IOBaTeJ'H)HOG n nmapajijiCJIbHOC COCINMHCHHC
IIPOBOJAHHKOB

7.12

PaGota w MOIHOCTH DIEKTPUUYECKOTO TOKA. 3aKOH
Hxoyna — Jlenna

7.13

DNEeKTPUUYECKUE IEeMH M TOTPEOUTENN AICKTPUUCCKOM
sHepruu B O6b1Ty. KopoTkoe 3ambikaHMe

7.14

ITocTosHHble MarHuTel. B3anMonelcTBUE MHOCTOSHHBIX
MarduToB

7.15

MarautHoe mone. MargutHoe mosie 3eMJIM U €ro
3HAUYEHHUE [UIS KU3HU Ha 3eMile

7.16

OnbiT Opctena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
[IpuMeHeHue 2IeKTPOMArHUTOB B TEXHUKE

7.17

JleiicTBe MarHUTHOrO MOJS HA MPOBOJAHHUK C TOKOM.
DNeKTpoaABUraTeNlb MOCTOSHHOTO ToKa. Vcrmosib3oBaHue
JJIEKTPOABUTaTeNe B TEXHUYECKHX YCTPOWCTBAaX M Ha
TpPaHCIIOPTE

7.18

Onbitel ~ Dapajes. SIBieHHEe  AIEKTPOMArHUTHOU
uHaykuuu. IIpasuio Jlenna

7.19

DneKTporeHepaTop. Crioco0sl MIOJTyYeHUS
JNEKTPUYECKOM  DHEPTHH. DNEeKTPOCTaHIIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

7.20

[IpakTyeckue paboOTHI:

OmnbIThl O HAOMIOEHUIO ATEKTPU3AMH TEJI UHIYKIHEH
Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue OeWCTBUS DIEKTPUYECKOTO IO  HA
IIPOBOJHMKH U TUDIIEKTPUKU.

C6opka u mnpoBepka pabOThl HIEKTPUUYECKON IIenu
IIOCTOSIHHOTO TOKa.

W3mepenue u perylimpoBaHUe CHIIbI TOKA.

W3mepeHue U perylnpoBaHue HAIIPSKEHMSL.




UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UJIYILIETO Yepe3
pEe3UCTOp, OT COMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PEe3UCTOpE.

OHLITLI, I[GMOHCTpPIpy}OH_[I/Ie 3aBUCUMOCTb
SJIEKTPUYECKOTO COTMPOTUBIIECHUS MPOBOJHUKA OT €ro
JUTHHBI, TIJIOIIA/IM TIOTIEPEYHOTO CEYCHHS U MaTepHara.
IIpoBepka mpaBWiIa CIOXKEHHS HANPSOKEHUA TIpU
MOCJIEIOBATEIbHOM ~ COCJMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHIJIBI TOKA MPH MapauieIbHOM
coequHeHUU  pesucrtopoB.  OrmpexneneHue  pabOThI
AIEKTPUYECKOTO TOKa, WAYIIETO Yepe3 Pe3UCTop.
Ompenenenre  MOIIHOCTA — DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. MccaenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MJIYIIETO Yepe3 JIAMIOYKY, OT HaNpsDKEHHS
Ha Hell. Onpenenenue KII1/] narpesarens. Uccnenopanue
MAardmTHOTO B3aI/IMOZ[€I\/JICTBI/I$I IIOCTOSAHHBIX MArHuTOB.
HSyquI/Ie MArHuTHOT'O ITIO0JI ITOCTOSAHHBIX MAarHuTOB HpI/I
ux OoO0BbeIMHEHWHM © pasfeneHuu. MccnegoBanue
JIEWCTBUA AJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITEl,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI
B3aI/IMO)IeI7ICTBI/ISI KaTy{HKI/I C TOKOM U MAarHumrta OT CHUJIbI
TOKa M HampaBJ€HUs TOKa B KaTymke. 3yueHue
)IGIZCTBI/ISI MArHuTHOTO IIOJIA Ha HpOBO}IHI/IK C TOKOM.

KonctpyupoBanue u U3y4eHue paboThI
3JIEKTPOIBUTATENS. N3mepenne KITA
3JIEKTPOIBUTATEIBHOMN YCTaHOBKH. OnbIThI o

WCCJICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHIYKITUU:
WCCJICIOBAaHUE W3MCHEHWM 3HAUCHUS W HampaBJICHHS
WHIYKITMOHHOTO TOKa

7.21

Ousnyeckue SBICHUS B MPUPOJE: AJIEKTPUUYECKHE
ABIIEHUST B  atMocdepe, INEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMJId, JIpeid MOJIOCOB,
POJIb MAarHUTHOTO TIOJISI JUI KU3HU HA 3emJie, MOJIAPHOe
CUSTHUE

1.22

TexHHuecKre YCTPOMCTBA: 3JIEKTPOCKOIN, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPUUYCCKOH SHEPTHH,
JJIEKTPOOCBETUTEIIbHBIC ~ TPUOOPHI,  HArpeBaTeiIbHBIC
AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPUUCCKHUE
NPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATENb
MIOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKa

9 KJIACC
Koz Kon nmemenra IIpoBepsieMble SIIEMEHTHI COAEP KAHUS
pasnena A PoBep JIeP
MEXAHUYECKUE SABJIEHU
8 Mexanuyeckoe JBWXKEHHE. MarepuanabHas TOYKA.

8.1

Cucrema orcuéra




8.2

OTHOCHTEILHOCTh MEXaHUYCCKOTO JABUXKCHUA

8.3 PaBHOMEpHOE NPSIMOJIMHEHHOE ABIKEHHE
##HPar##HepaBHOMEpHOE NPSAMOJIMHENHOE ABUKEHUE.

8.4 CpenHsdss W MIHOBEHHass CKOpPOCTb Tejla  IIpU
HEPABHOMEPHOM JIBHKCHHUH

85 VYckopenue. PaBHOyCKOpEHHOE IIPSAAMOJIMHEHOE
JIBUKCHHC

8.6 ###HPar###Croboar0e nagenue. OnbiTel ["ammes
#H##Par###PaBHoMepHOE JBWKEHHUE TIO OKPY>KHOCTH.

8.7 [lepuox m uactota oOpamienus. JIluneitHas u yrioBas
ckopoctu. [leHTpocTpeMHuTeNbHOE YCKOPEHNE

8.8 [Iepsriii 3akoH HpioToHA

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 #HH#APar###] [pyuHIMIT CYTIEPIIO3UIINN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 #HHHPar#H##Cuna TpeHus: cuila TPEHUS CKOJBKEHUS,
CHWJIa TPCHHSI TTOKOS, IPYTHE BHJIBI TPSHHS

8.14 #H#HPar#H##Cuna  TsHKECTM W 3aKOH  BCEMHUPHOTO
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaCHUS

815 JBwxenue  mianer  Bokpyr  Connna.  IlepBas
KoCcMHUYeckasi CkopocTb. HeBecoMocTh U neperpys3ku

816 PaBHOBecue MaTepuanbHOU TOYKH. AOCOIOTHO TBEPIOE
TEJ0

817 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKpeIIEHHOMN
OChI0 BpameHus. MomeHT cuibl. LleHTp Tsbkectn

8.18 Hmnynbe Tena. MI3menenue uMiyinbsca. IMnysabe cuiisl

8.19 3aKOH COXpaHEeHMsI UMITYJIbCa

8.20 #HHHPar###PeakTUBHOE IBIDKEHUE

8.21 Mexanundeckasi paboTa U MOIITHOCTh

8.22 PabGotra cun T1sbkectH, ynpyroctd, TpeHusi. CBs3b
SHEPTUU U pabOTHI

8.3 [loTennmaneHass JHeprust Tena, MOAHATOTO  HaJ
MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHnmanpHasi JHEPTrUst CKATON MPYKUHBI

8.5 ###Pal’###KI/IE-IeTI/I‘leCKaH sHeprusi.  Teopema 0
KUHETUYECKOM SHEPTUI

8.26 HH#HPar####3akoH coXpaHeHHUs] MEXaHUYECKOM SHepruu
[IpakTuueckue pabOTHI:
Omnpenenenue cpeHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JBIDKEHUS IIapuKa M0 HAKIOHHOM TIIOCKOCTH.

827 OmnpeneneHre yCKOpeHHUs Tela MpPU PAaBHOYCKOPEHHOM

JBH>KEHUH IO HAKJIOHHOM IIJIOCKOCTH.

Hccnenopanue 3aBHCHMOCTU myTu OT BpPCMCHHU IIpHU
PaBHOYCKOPCHHOM JABUKCHUUN 0e3 HavaJIbHOM CKOpPOCTH.
HpOBepKa THUIIOTC3bI: C€CJIM IIpU PABHOYCKOPCHHOM




JBIDKEHUU 0O€3 HaydalbHOM CKOPOCTH IYTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHU OJJMHAKOBBIL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUST CKOJIBKEHHS
OT CWIbl HOpManbHOro JamieHus. OmnpeneneHue
KOdpPUIMEHTa TpPEeHUs CKOJMmKeHHs. OmpenencHue
KECTKOCTH mNpyXkuHbl. OmnpeneneHue padOTHl CUIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHH TeJla IO
FOPU30HTAJIbHON moBepxHOCTU. Omnpenenenue padOTHI
CUIIBI  YOPYrOCTH  IIpU  NOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOABIKHOTO M TIOABHKHOTO
0JI0KOB

dusnueckre SBICHUS B npupoac: MpujiIrBbl U OTIMBEI,

8.28 nBukeHue 1aHeT CoJIHEYHONW CHCTEMBI, PEaKTHBHOE
JIBM)KEHUE JKUBBIX OPraHU3MOB
8.29 TexHudeckue  yCTpOWCTBA:  CIIHJIOMETP,  JATYUKH

MTOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKHNE KOJIEBAHWA 1 BOJIHbI

9.1

KonebarenpHoe nBmkenue. OCHOBHBIEC XapaKTEPUCTHKU
KOJICOaHM: IEPHO/I, YaCTOTA, aMIUTUTYAA

9.2

Maremarnueckuit 51 MPYXUHHBIN MAasITHUKH.
[IpeBparenue sHEPrUn MpH KoJieOaTeILHOM JABHKCHIUT

9.3

3aryxaromue KkoJsieOaHUs. BbIHYXAeHHBIE KOIeOaHMUS.
Pe3onanc

9.4

Mexaandeckue BOJIHEL. CBOMCTBAa MEXaHHMYSCKHUX BOJIH.
[IpomonpHBIE W TONEpeYHbIe BOJHBL JlJTMHA BOJIHBI M
CKOPOCTh €€ pacrpocTpaHeHus. MexaHU4YeCKHe BOJTHBI B
TBEPJIOM TeJIe, CEHCMUYECKHUE BOJTHBI

9.5

3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpa’keHHE 3ByKa

9.6

Wnubpa3Byk u yiabTpa3Byk

9.7

[TpakTrueckue pabOTHI:

Onpenenenve 4YacTOThl M Hepuoda  KoJeOaHHit
MaTEeMaTHYeCKOTO MasiTHUKA.

Onpenenenve 4YacTOThl M Hepuoda  KoJeOaHHi
NPYKHHHOTO MasiTHUKa

HccnenoBanue 3aBUCMMOCTH —Tepuofa  KojeOaHUM
MOJIBEIEHHOTO K HHUTH Tpy3a OT JJIMHBI HHUTH.
HccnenoBanue 3aBUCMMOCTH —Tepuofa  KojeOaHUM
OPYKHHHOTO MasiTHUKa OT Macchl rpys3a. lIpoBepka
HE3aBHCHUMOCTH nepuoaa KoJIeOaHu rpysa,
MOJIBEIEHHOTO K HHUTH, OT MAacChl Ipy3a M JKECTKOCTHU
npyxuHsbl. I3mepenue yckopeHus cBOOOTHOTO MaJJeHUs

9.8

dusznyeckue SBJICHUSI B npupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHUC, CeliCMUYECKHe BOJIHBI,
yHaMH, 5X0

9.9

TexHudyeckue YCTpOMCTBA: 3XOJIOT, HCIOJIb30BaHUE
yIbTPa3ByKa B ObITY U TEXHUKE
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SJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DNEKTPOMAarHUTHOE T0JIe. DJIEKTPOMATrHUTHBIC BOJIHBI.
CBoIicTBa AJIEKTPOMATHUTHBIX BOJH

10.2 [IIxaya 371€KTpOMarHUTHBHIX BOJIH

10.3 DnekTpoMarHuTHasi mpupona cBera. CKOpPOCTh CBeTa.
BosHOBBIE CBONCTBA CBETA
[IpakTuueckue paboThI:

10.4 HN3ydyeHue CBOMCTB  DJIIEKTPOMATrHUTHBIX BOJIH C
MTOMOIILI0 MOOMIIBHOTO TesedoHa
dusnyeckue SBICHUS B MPHUPOJC: OHUOIOTHUYECKOE

10.5 JeHCTBUE BUJIUMOTO, VIBTPaQHOIETOBOTO u
PEHTT€HOBCKOTO U3JIy4EHUI

106 TexHnueckue YCTPOMCTBA: _ MCIONE30BAHME
AJICKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JIyueBast monens cBera. MIcTOUHMKM CBETa

11.2 [IpsimonrHEHOE pacpoCTpaHEHHE CBETA

113 Ortpaxenue ceta. [llmockoe 3epkano. 3aKOH OTpaKeHUS
cBeTa

114 IIpenmomiienne cBeTa. 3aKOH TMPETOMIICHHS CBETA.
[TotHOE BHYTpPEHHEE OTpaXKEHUE CBETA

11.5 JInnza. Xox yden B JIMH3E

116 OnTuueckast cuctema (oToamnmapara, MUKPOCKOHa U
TeJecKona

117 I'maz kak onTuyeckass cucrema. biau3opykocTte
JTAJIbHO30PKOCTh

118 Pasnosxxenue Oenoro ceera B crektp. OmnbiTel HpioTOHA.
CrnosxeHue CeKTpaabHBIX 11BETOB. [lucnepcus cBeta
[TpakTrueckue pabOTHI:

#H#Par###1cciienoBanue 3aBUCUMOCTH yria

11 OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
#H##Par###l3yueHue  XapakTEPUCTHK  M300pakeHUS
peaMeTa B INIOCKOM 3epKalie.
#H#Par###ccienoBanue 3aBUCUMOCTH yria
IPEeNOMIICHUSI CBETOBOTO Jiydya OT yrjla MajeHus Ha
TPaHHULIE «BO3AYX — CTEKIIOM.

11.9 .
###Par#t#lonyuenne u300paKeHUH C  MOMOIIBIO
coOuparoniei JUH3BL
###Par#Ht#Onpenenenne (HOKYCHOTO pacCTOSHUSL U
OTNITUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
HHHPar###ONBITEl 10  pa3loKEeHUI0 Oelloro cBeTa B
CIEKTD.

HHHPar###OnbITEl 110 BOCHPHUATHUIO I[BETa NPEAMETOB
pU UX HAOIIOICHUHU Yepe3 IBETOBbIE (DUITBTPHI
®duznyeckue ABlIeHUs B mpupone: 3aTMeHus CojHia u

11.10 JlyHbl, 11BeTa TeJ, ONTHUYECKUE SIBICHUS B arMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)

11.11 Texnuueckue yCTpOICTBa: OUKH, MIEPUCKOIIL,




doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBEBIE SBJIEHUA

121 OmnbiTel Pesepdopna u 1utanerapHass MOAETb aroMa.
Monens aroma bopa

122 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTHI.
JInHelyaTele CIEKTPBI

12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 rTaMMa-u3ITydeHHS

124 Crpoenue artomHoro snupa. HykioHHas MoOJeNb
aTOMHOTO siapa. M3oTombl

125 PannoaxtuBHble mpeBpamenus. llepuon mnomypacmana
ATOMHBIX sJep

126 SAnepHble peakuuu. 3aKOHbI COXpAaHEHUS 3apsi0BOTO U
MaccOBOI0 YHUCEl

12.7 OHeprus cBsi3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 Peakuuu cuntesa u nenenus saep. Vctounuku sHepruu
CouHiia 1 38311

129 SnepHas _ DHEpreTHKa. JleiicTBue  paguMOAaKTUBHBIX
U3ITyYEHHUH Ha KUBbIE OPraHU3MBI
[IpakTnueckue pabOTHI:
Habntonenne CHloOmHBIX W JIMHEHYAThIX CHEKTPOB

1210 U3ITyYEHUS.

' HccnenoBaHue TPEKOB: M3MEPEHHME SHEPIMM YacTHUIIbI

10 TOPMO3HOMY ITyTH (110 poTorpadusim).
M3MepeHue painoakTUBHOrO (poHa
du3nyecKue SBJICHUS B MPUPOJIEC: E€CTECTBEHHBIN
pazMOaKTUBHBIN ¢oH, KOCMHMYECKHE Jy4H,

12.11 PaIMoOaKTUBHOE W3JIYYCHHE MPHUPOIHBIX MHHEPAJIOB,
JeWCTBUE PAJUOAKTUBHBIX M3JIy4eHUH Ha OpraHu3M
YeJioBeKa

1212 Texuuueckue yCTpoOicTBa: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ AJO3UMETP, KaMepa Bunbecona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
NpoBepPsIeMoro 0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
TpeOOBaHuUs NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U T03HAaBAEMOCTH SIBJCHUM NpPUPOJbI, O POJIM HKCHEPUMEHTa B
¢uzuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrud, o0 HBOJIIOLUU
(U3UYECKUX 3HAHUM M WX POJU B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO
MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUA O BHJAX MaTepuu (BEIIECTBO U MOJ€), O ABWKEHHUU Kak
croco6e CylIecTBOBaHUS MaTepUH, 00 ATOMHO-MOJIEKYJISIPHON TEOpUU
CTpPOEHHUSl BEIECTBA, O (DU3MUECKON CYIIHOCTH SIBJICHHM MPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMATHUTHBIX U KBAaHTOBBIX);
YMEHUE pa3ianyaTh SBJICHU 10 OIMCAHUIO UX XapaKTEPHbIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JAHHOE (PU3HUECKOE SBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SIBICHUHN
B OKpYKAIOIIEM MHpE, BBIJICNAS HUX CYLIECTBEHHbIE CBOWCTBA
(Tpu3HAaKM)

BJ'Ia,Z[eHI/Ie OCHOBAaMHM TIOHSITHMHOI'O armnapara WM CHMBOJHUYCCKOI'O
SA3bIKa (bI/ISI/IKI/I M HCIIOJIB30BAHUEC HX IJI PCIICHUA y‘le6HBIX 3aaa4,
YMCHHE XapaKTCpHU30BaTh CBOMCTBaA TECII, (bHSI/IIICCKI/Ie SABJICHHUA U
IIPOLECChI, UCIIOJIb3YA (I)YHI[aMCHTaJ'IBHBIG N OMIINPHUYCCKUE 3aKOHBI

VYMenune onmceBaTh HN3YUYCHHBIC CBOMCTBA TENI U (1)I/I3I/ILI€CKI/I6 SIBJICHMA,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Bnagenue ocHoBaMM METOJOB HAY4YHOTO I[IO3HAHUS C Yy4ETOM
coOmrofeHus mpaBuil 0€30MacHOTO Tpyna: HaOmwoaeHue (QU3MYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSTEIbHO COOMpATh AKCHEPUMEHTANIbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OpYAOBaHMS MO WHCTPYKIMH, OMHCHIBATH XOJI
OTIbITA U 3aMKCHIBATh €T0 PE3yabTaThl, (GOPMYIUPOBATH BHIBOIbI;
MPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3HUECKUX BETUUHH:
YMEHHME IUIAHUPOBAaTh W3MEPEHHs, CaMOCTOSATEIbHO COOUpATh
OKCMIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIUH, BBIUUCIATH
3HaUEHUE BEIMYMHBI U aHAJIM3UPOBATH MOJYYEHHBIE PE3yabTaThl C
y4€TOM 3aJaHHOM MOTPEITHOCTH PE3yIbTaTOB U3MEPEHU;
NPOBEJCHHE  HECJOXKHBIX  OKCIEPUMEHTANbHBIX  HCCIEIOBaHMIA,
CaMOCTOSITEIBHO  COOMpaTh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIEAOBAHHE IO  WHCTPYKIUH,  NPEICTABIATH
MOJTy4E€HHBIE 3aBUCHMOCTH (DM3MUYECKUX BEITUYMH B BHJE TaONHIl U
rpaduKOB, YUUTHIBATh MOTPEIIHOCTH, JIENATh BBHIBOJIBI TI0 PE3yJIbTaTaM




HNCCICOOBaHMUA

[lonnManue  XapakTepHBIX  CBOHCTB  (PU3MYECKHX  MOJENei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, MOJEITU CTPOCHHS
ra3oB, JKMJKOCTEH M TBEPABIX TeJ, IUIAHETApHas MOJEIb AaToMma,
HYKJIOHHAasl MOJIEJIb aTOMHOTO siipa) U YMEHHUE NPUMEHSTb UX AJs
00BsICHEHUS] PU3UUECKUX MTPOIIECCOB

YMeHne oOBACHATh (PU3UYECKHE MPOIECCHI M CBOICTBA TEJ, B TOM
9guciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUYHMHHO-CIICICTBEHHBIEC CBSI3U U
CTPOHTH OOBSICHEHHE C OMOPON HAa M3yYCHHBIE CBOMCTBA (PH3UUECKUX
SIBIICHUH, (PU3NYECKHE 3aKOHBI, 3AaKOHOMEPHOCTH U MOJICIIH

YMmenue pemate pacué€THbele 3afauu (Ha Oaze 2 — 3 ypaBHEHUM),
UCIIOJIb3YSl 3aKOHBI W (QOpPMyNbl, CBA3BIBaOIIME (PU3MUECKHE
BCIIMYMHBI, B YaCTHOCTH, 3alMCbIBATHL KpPATKOC YCJIOBUC 3aJayu,
BBISIBIISITh HEJOCTAIOLME JIaHHBIE, BBHIOMpPATh 3aKOHBI M (HOPMYIIBI,
HE0OXOoIMMBbIe JUIsl €€ pelleHHs], UCI0Ib30BaTh CIPABOYHbIE JaHHBIE,
IIpOBOAUTH paC'-IéTI)I U OLCHUBATH PCATUCTUYHOCTDL IMOJIYYECHHOI'O
3Ha4YCHHS (DU3NYECKON BEIIMYMHBI; YMEHHE OTMPEACISATh pa3sMEPHOCTh
(bu3nyecKoi BeIUMYUHBI, TOJYYSHHON IPH PEILICHUH 3aauu

VYMmenne XapaKTCpru30BaTh IIPUHIOUIIBI ﬂeﬁCTBHH TEXHUYCCKUX
YCTPOMCTB, B TOM 4YHCJE€ OBITOBBIX MPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB MO UX OIMMCAHWIO, UCIIOJIB3YyA 3HAHUA O
CBOMCTBAaX (DM3MYECKUX SBJICHUH W HeoOXoaumble (u3ndecKkue
3aKOHOMEPHOCTH

10

YMeHHe WCHoibh30BaTh 3HAHUS O (U3HUYECKHX SIBJICHHUAX B
MOBCETHEBHOW KW3HM JJIs1  oOecrieueHUss O€30MacHOCTH TP
oOpameHun ¢ OBITOBBIMH ~ TIpUOOpaMHU W TEXHHYECKUMU
YCTPOHCTBAMH, COXPAHEHUS 3JI0POBbSI M  COONIONEHHS HOPM
9KOJIOTUYECKOTO TMOBEJICHHUsI B OKPYXKAWOIIEH cpene; MOHMMAaHUe
HEOOXOJIMMOCTH TMPHUMEHEHHS JOCTIKEHHI (U3UKU W TEXHOJIOTUH
VTSl PAllMOHAIIBHOTO MPHUPOJIOTIOIE30BaAHHSI

11

OnbIT mnoucka, npeodOpa3oBaHMs M MpPEACTaBICHUs HH(popMauu
(GU3N4YecKOro CoJepKaHus C HUCMHOJIb30BaHUEM HH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YMEHHME OLICHUBATh JOCTOBEPHOCTb
HOJy4eHHOM uH(OpMalMKM Ha OCHOBE MMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  yYMEHHE  WCIOJb30BaTh  IpHU
BBINOJIHEHUH YYEOHbBIX 3aJlaHMil HaydyHO-TIOMYJISAPHYIO JHUTEpaTypy
(U3NYECKOro CcoJiepXKaHMs, CIIPAaBOYHbIE MaTEpUalbl, PECypChl CETH
WntepHer; BiageHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHus
uHpOpMaLUU M3 OJHON 3HAKOBOM CHUCTEMbI B JpPYryl0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUs Ha
OCHOBE MH(OpMAIMU U3 HECKOJIBKHX HCTOUHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kox IIpoBepsieMblii 3JIeMEHT COJePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe BWkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENBHOCTH JIBHXKCHUS
PaBHOMepHOEe U HepaBHOMepHOE aBmxkeHHE. CpenHss ckopocts. @opmyna ams
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JBIDKEHUE. 3aBUCUMOCTH KOOPIWHATHI TEJIa OT
BpEMEHHU B ClTydae pPaBHOMEPHOTO TPSIMOJTMHEHHOTO JIBFKCHUS:
1.3 x(7) =Xp T U_'t‘f
I'padykr 3aBHCHMOCTH OT BPEMEHH JIISI TMPOCKIIMH CKOPOCTH, TIPOCKITUU
MEePEeMEIECHUs, IIyTH, KOOPJAWHATHI TPH PABHOMEPHOM TMPSIMOJIHMHCHHOM
JIBUKCHUHT
3aBHCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO JIBUKCHHUS:
2
Sl =ve, * i+ * =
<
@opmynbl UIsi MNPOEKUUU MEpPeMEUIeHHs, MPOEKIHUH CKOPOCTH M IMPOEKIHH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHHUH:
2
1.4 .s].(r)=vm.-r+a].-3.
U_\'('f) =gy T4, 1,
a.(t)=canst,
Ul.‘cL - Ul.'rL :zart‘g:r
I'paduku 3aBHCUMOCTH OT BpPEMEHHU [UIS MPOEKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOEKIMU TMepeMEelIeHUsl, KOOPAUHATHI MPU PaBHOYCKOPEHHOM
IPSIMOJIMHEITHOM JBHM>KEHUU
CBoOonHoe manenue. PopMysbl, OMUCHIBAIONINE CBOOOJAHOE MajieHUE Tela o
BEepPTHKANIM (JBW)KEHHE TeJa BHHU3 WM BBEPX OTHOCUTENIBHO MOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBUCMMOCTH OT BpeMEHU [UIs TMPOEKIUU YCKOPEHHS,
IPOEKIIMA CKOPOCTH M KOOPAMHATHI TMPH CBOOOJHOM TAaJ€HUU Tela IO
BEPTHKAIH
CKOpoCTh pPaBHOMEPHOTO JBIDKEHHUS Tela MO OKpyXHocTu. HampaBienwue
CKOPOCTH.
@opmyna Ans BBIYUCIEHUS CKOPOCTH Yepe3 paauyC OKPYKHOCTU U TEPHOJ
1.6 oOparieHus:

27R
V=TT

HeHTpOCTpeMI/ITeJ'ILHOC YCKOPCHHUC. HaHpaBHCHI/IC HOCHTPOCTPEMUTCIILHOT'O




yckopenus. Popmyia Juisl BBIYUCICHHUS YCKOPEHUSA:
2

_w
=R
®dopmyina, CBSI3bIBaIOIIAs IEPUOJ] U YACTOTY OOpallleHUs:
v = 1
T

1.7

Macca. ITnotHoCTh BemecTBa. @opmya Il BBIYUCICHHS TITIOTHOCTH:

_om
V

1.8

Cuna — BektopHas puzndeckasi BenuunHa. CI0KeHrue Chil

1.9

SBnenue nnepuuu. [lepseiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CHIIBI, ICUCTBYIOIIECH Ha
TEJ0

1.11

Bzaumopericteue Ten. Tpetnit 3akoH HeroToHa:

Fyy=-Fi,

1.12

Tpenue nokos U TpeHue ckoibxeHus. Dopmyna sl BHIYUCICHUS MOJIYIS CUJIbI
TPEHUSI CKOJIbKCHHUS:

Fszp-N

1.13

Hedbopmarnusa Ttena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIOPYTrou
nepopmarnuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHoe TATOTEHHE. 3aKOH BCEMHUPHOTI'O TAT'OTCHUSA:

My - 114
F=G.-—L1_2

I'E
Cuna TspkecTd. Y ckopeHre cBOOOIHOTO MaICHHSL.

®dopmyna I BBIYMCICHUS CHIIBI TSHKECTH BOIM3H MoBepxHoCcTH 3emin: F = mg.
JIBmxenue ma”et Bokpyr CoisHua. [lepBas kocmMuueckass CKOpOCTb.
HeBecomocTh u neperpys3ku

1.15

I/IMHYJ'ILC TCJIa — BEKTOPHAA (1)I/I3I/ILICCKa$I BCJIIMYXHA.

D=mi




Nmnynec cucremsl ten. U3MeHnenne umnynbsca. MMiynbc cusbl

1.16

3aKOH COXpaHEHMsI UMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI TE:
D=0, i, U, =const

PeakTtuBHOE NBMKEHUE

1.17

Mexanunueckas padota. @opmyrna Al BBIYUCICHUS Pa0OThI CHIIBIL:

A=Fsooso

Mexannyeckass MOLTHOCTb:

n=4
I

1.18

Kunernueckas n noreHumanbHas sHeprus. Popmyria 11 BBIYUCICHUS
KMHETUYECKON DHEPTUU:

2
Teopema o kuHeTHUECKOW 3HEprun. Popmyrna JUIs BBIYMCICHNS OTEHIUAIBHON
SHEPTHHM Tella, OJIHITOrO
HaJ 3eMuéit:

E,=mgh

1.19

MexaHun4deckasi SHEPrHusi:
E=E;.+E P
3aKOH COXpaHEHHUs MeXaHu4YecKoil sHeprun. ®opmyna Juis 3aKoHa COXpaHEHH

MEXaHUYECKOI SHEepPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHM4eCKOW SHEPrUH MTPU HATUUMU CUJIbI TPEHUSL.

1.20

[IpocThic MEXaHU3MBI. «30JI0TOE ITPABHIIO» MEXAHUKH.
Peruar. Moment cwist: M - Fl.
YcioBHe paBHOBECHS phlyara:

M +M +..=0
[ToasmwxHbIN 1 HenoaBWKHBIN O0soku. KITJ] mpocThIx MeXaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ

1.21

JlaBnenue TBEPAOIO TeEa.
dopmyina U1 BBIYUCIICHUS JaBJICHUS TBEPIOTO Tena:
F
P= 5l
HaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mapocraTudeckoe NaBJIeHUE BHYTPU KUIKOCTH.
Popmyia Uil BBIYUCICHUS] NABJICHNS] BHYTPU KUIKOCTH:




p=pgh+p_,

1.22

3axoH [lackans. I'mapaBandeckuil npecc

1.23

3akon Apxumena. dDopmyna i ONPENCICHHS BBITAJIKUBAIONIEH —CHUJIBI,
JEHUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTh WM Ta3:

Fap =PEV

YcnoBue nnaBanus Tena. [InaBanue CyAOB M BO3QYyXOIlJIAaBAHUC

1.24

MexaHnueckiue KoJIeOaHUS. AMIUIMTYIA, TEPHOJ W YacToTa KOJeOaHHI.
®dopmyiia, CBSA3BIBAIOLIAS YACTOTY U MEPUOJT KOJIeOaHUI:

1.25

MareMatnueckuii ¥ NpPYKWHHBIM MasTHUKA. [IpeBpamieHue »sHepruum npu
K0JIe0aTeNbHOM JBUKEHUU

1.26

3aryxaromue kojgebanus. BernykaeHubie koebanus. Pezonanc

1.27

Mexannueckne BOJIHEIL HpO}IOJ'IBHI)Ie N TIOIIEPCUYHBIC BOJIHBI. HJ'H/IHa BOJIHBI U
CKOPOCTh PACHPOCTPAHCHHUS BOJIHBIL:

h=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'paHUIIC
IByX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ilpakxmuueckue pabomol

HN3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, HKECTKOCTH
MPYKUHBI; KOAh( UIIMEHTa TPEHUSI CKOJIBKECHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHUs OpycKa MO HAKJIOHHOMW TIJIOCKOCTH,
YCKOpPEeHHsI OpycKa MpH JBM)KCHHHM 110 HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuoja KojeOaHWM MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl M IepHojIa
KOJIeOaHUI TIPYKUHHOTO MasTHUKA, MOMEHTa CWJIBI, JCHCTBYIOIIETO Ha phIyar;
paboThl CHJIBI YIPYTOCTH MPU TMOABEME TI'py3a C IOMOIIBIO HEMOIBUKHOTO
0JI0Ka; pabOThI CUJIBI YIPYTOCTH MIPH MOIBEME TPy3a C MOMOIIBIO TOABHKHOTO
Omoka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YaCcTH TeJIa ¥ OT IUIOTHOCTH KHIKOCTH; HE3aBUCHUMOCTH BBLITAJIKUBAIOIIEH CHIIBI
OT MacChl TeJia; CUJIbl TPEHUS CKOJIBKCHHUS OT CHJIBI HOPMAJILHOTO JABJICHHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoa (4acToThl) KoJeOaHWM HUTSHOTO MasSTHUKA OT JJIMHBI HHUTH; NEPHOJIA
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT
Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHS pblyara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPHl JABWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHHUS B IIPUPOLE U
TEXHUKE, TNPWINBB W OTJIMBBI, JBWKeHUE IUIaHeT COJIHEUHOW CHCTEMBI,
pEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, phlYard B Tl YeJIOBEKa, BIUSHUE
aTMOC(EepHOro JaBJICHHUS HA JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHATHE
3BYKOB JKHUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, HATYHUKU IIOJIOKCHUS, PACCTOAHUSA U




YCKOpEHUS, JWHAMOMETp, MOALIMUIHUKNA, PAKEThl, pblYar, IOJIBWKHBIA MU
HETOJIBIDKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTh, NMPOCThIE MEXaHWU3MbI B OBITY,
cooOIaroImuecs cocyabl, YCTPOHCTBO BOIOIPOBOJA, I'MIPABIMYECKUIl Ipecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, IOPLIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
HCII0JIb30BAHUE YIbTPA3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SIBJIEHUA
OCHOBHBIC  TIOJIOXKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS
2.1 BerecTBa. MoJienu TBEPAOTO, KHUJAKOTO U ra3000pa3HOro COCTOSHUM BEIISCTBA.
Kpucrainmmaeckue u amopdHbIe Tena
29 JBumxenne dYactui BemiectBa. CBsi3b  CKOPOCTH  JBWXKCHHSI YacTHI[ C
] Temneparypoil. bpoynoBckoe nBmxenue, iMppy3us
2.3 CMaumnBaHue M KanWUISIPHbIE SIBICHUS
2.4 TerutoBoe pacpeHue U CxKaTHe
2.5 TennoBoe paBHOBecHE
26 Buyrtpennss saeprus. Pabora u Teruionepenada Kak CHOCOOBI H3MEHEHHS
) BHYTPEHHEHN SHEPTUU
2.7 Butel Terionepenayn: TeIIONpPOBOTHOCTh, KOHBEKIINS, N3TyICHHE
HarpeBanme w oxmaxkaeHue Teid. KomwdecTBO  TemmoTel. Y jaenbHas
TENJI0EMKOCTh:
2.8
O=cm(t,~t)
3aK0H COXpaHEHHWs SHEPIHMH B TEIIOBBIX MpoIleccaxX. YPaBHEHHE TEIIOBOTO
Oaianca:
291 0+0,+..=0
1 2
Hcnmapenne u xoHzaeHcarus. V3MeHeHWE BHYTPEHHEH HSHEPruUM B IIPOIIECCE
210 WCTIapeHus ¢ KOoHACHcamuu. KwumeHue IKHAKOCTH. YeiabHas TemioTa
' napoo6pazosanus: L = Q/m
2.11 BraxxHocth Bo3yxa
[InaBnenne wu KpucTau3anus. VI3MeHeHWE BHYTPEHHEH OSHEPrHH TIpH
IJIABJICHUU U KPUCTAJUTH3AIMU. Y JeNIbHAS TETUIOTA TUTABJICHHUS:
2.12 3 o
m
BuyTpeHHsis sHeprusi cropanust TOIUIMBA. Y IeibHas TeII0Ta CrOPaHus TOIUIUBA:
2.13 g=0Q/m
2.14 [Tpunanune! padots! TemnoBbix aurateneii. KI1J[ rermoBoro asurarens
Ipaxmuuecxue pabomol
N3mepenune yaenpHOU TEMIOEMKOCTH METAJUIMYECKOTO IMIIMHAPA; KOJIMYECTBA
215 TEIUIOTHI, TOJNY4EHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCUPOBAHHOM

MacCCbl, B KOTOPYIHO ONYHICH HAar pCTBIﬁ OUJIIMHAP, KOJHWYCCTBA TCIUIOTHI,
OTHAHHOTO HAarpCThbiM HUJIMHAPOM, IIOCJIC OIIYCKaHHA €ro B BOOY KOMHAaTHOM
TCMIICPATYPHhI; OTHOCHUTEIBHOM BIIAXKHOCTHU BO3yXa, y,Z[C.HBHOfI TCIIJIOTHI




I1aBleHus Jbjaa. McciaenoBaHue H3MEHEHMsI TeEMIEpPAaTypbl BOJABI  IIPU
Pa3IUYHBIX YCIIOBUSX; SIBJICHHS TEIUIOOOMEHA IpU CMELIMBAHUU XOJOIHOM U
ropsiueil BOJpl; IpoLecca UCIapeHust

Dusuneckue sA6/1eHUS 8 npupode.‘ IMOBCPXHOCTHOC HATSXKCHHUC U KalIWJIIAPHBIC

2.16 SIBJICHUSI B MPUPOJIE, KPUCTAIUIBI B mpupoje, m3nydenne CoiHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KalUIAPbI, TPUMEPBI UCIIOJIE30BAHUS KPUCTAIIIOB,

217 XKUJKOCTHBI TEPMOMETp, JATYHK TEMIICPATyphl, TEPMOC, CUCTEMa OTOILJICHHS

' JIOMOB, THT'POMETPHI, IICUXPOMETp, IMapoBas TypOWHA, JBUTATEIh BHYTPEHHETO
CTOpaHus
3 DJIEKTPOMATHUTHBLIE SIBJIEHU A

3.1 DnekTpusalus Ten. /[Ba Buaa dJeKTpUUYECKUX 3apsiioB

3.2 B3aunmoeiictBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aKOH COXpaHCHHSI JICKTPUUECKOTO 3apsiia

34 Onekrpuueckoe Tosie. Hampsok€HHOCTh  AJIeKTpUYecKoro mojs.  [IpuHIun

' CYIEPIIO3UITUH YICKTPUUISCKUX MOJICH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenmun »snexTpuyeckux 3apsaoB. JleHCTBHE DJIEKTPUYECKOTO TOJIS Ha
' ANIEKTpUIECKHe 3apsibl. [[pOBOTHUKY U JIUIICKTPUKH
[ToctostHHBIN 35eKTpUYecKnil TOK. JleicTBUs 3nekTprudeckoro Toka. Cuiia Toka.
Hanpsxenue.

3.6 l=qg/t,U=A/q
DJIEKTPUYECKOE COMPOTUBIICHUE. Y ICTHHOE IIEKTPUIECKOE COTIPOTHUBIICHHUE:

3.7 R =pl/S

38 3akon Oma s yaacTtka saekTpudeckoi memu: | = U/R
[MocnenoBarenbHOE COSTMHEHHE TIPOBOTHIUKOB:

I,=1,: U=U,+U,: R=R +R,
39 [MapannenbHoe coeMMHEHNE MPOBOAHUKOB PABHOTO COITPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 5
CMenianHble COeTMHEHUS IPOBOTHUKOB
310 PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE TMOJi€ MPSMOTO MPOBOJAHHMKA C TOKOM. JIMHUU
' MarHUTHOM MHTYKIIHH
313 MarautHoe TI0Jie TOCTOSIHHOTO MarHuTa. B3auMojeicTBHEe TOCTOSHHBIX
' MAarHuTOB
3.14 JlelficTBHE MarHUTHOT'O NOJIsL HA IPOBOJIHUK C TOKOM




3.15

Onpitel @apanes. SBieHue 3neKTpoMarHuTHOM MHAYKIMU. [IpaBuio Jlenua

Ipakmuyeckue pabomul

N3mepeHue  2JIEKTPUYECKOTO  CONPOTUBIICHHUS  PE3UCTOpPA;  MOLIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS] Ha KOHIIAX MTPOBOJIHUKA; 3aBUCUMOCTH

3.16 COTIPOTHBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIATN €0 MONEPEYHOr0 CCUCHHS U
YIEIBHOTO COTIPOTUBIICHUSI.
[IpoBepka mpaBuia A INEKTPHUECKOTO HANPSHKEHUS TPH TOCIEI0BATEIHHOM
COCIMHEHUW MPOBOJAHHUKOB; TPABHWJIA JUISI CHJIBI DJIEKTPUYECKOTO TOKa TIpH
MapajieIbHOM COSTMHEHNUHU TIPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUYKA)
Qusuueckue s6leHUs 6 nNpupooe: DIEKTPHUECKUE SBICHHS B aTrMocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE T0Jie 3eMJIU, JIpei] MOI0CoB,
POJTb MATHATHOTO TOJIS JUTSI )KU3HH Ha 3eMuie, TIOJSIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYECKOW  JHEPruHu,  JJIEKTPOOCBETHUTEIBHBIC  MPHOOPEI,

3.18 HarpeBaTeIbHbIE ANEKTPONPUOOPHI (rpumepsr), AIEKTPUYECKHUE
MPEIOXPAHUTEH, JIIEKTPOMArHUT, ODJEKTPOJBHTATEIbh ITOCTOSIHHOTO TOKAa,
TeHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpOMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETA

3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaio

3.22 [Tpenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Jucnepcus cBera

324 JIunza. Xox nydeil B nuH3e. POKYCHOE pacCTOSIHUE JMH3BI. OnTHUYecKas cuia
mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKONH CHIIBI coOuparomiell JUH3bI, (OKYCHOTO
paccTosiHUs cobuparoriei JMH3bI (10 CBONCTBY paBEHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOTJa MpeAMET PacIoJIOKEeH B JBOMHOM (oKyce), Mmoka3aTels

3.26 MPEJIOMJICHUS CTEKJIA.
#H##Par#Ht#lccienoBanne CBOMCTBA M300PaKEHUS, MOJYYEHHOTO C IOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHHUs (POKYCHOTO PACCTOSIHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEJIOMJICHHS CBETOBOTO Jy4a OT yrja MaJeHus Ha
I'PaHHUILIE «BO3JIyX — CTEKIIO)

3.97 Qu3suueckue seneHuss 6 npupode. 3arMmenus Connna u JlyHel, 1Bera Ten,
onTHYECKHUE sIBJIeHHs B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPax)

308 Texnuueckue ycmpouicmea: O4YKH, TMepHUCKom, ¢oToannapar, ONTHYECKUE
CBETOBO/IBI

4 KBAHTOBEBLIE SAABJIEHU A

41 PagnoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbga-u Oera-
pacmana

4.2 OmnsiTh Peszepdopaa mo paccestauio anbda-yactui. [InanerapHas Mogens aToMa

4.3 CocraB atoMHOTO sipa. M30TO0MBI

4.4 ITepron momypacmajga aTOMHBIX AP

4.5 SnepHble peakiyu. 3aKOHBI COXpaHEHUS 3apPSA0BOTO U MACCOBOTO YHCET




Qu3uueckue A6NeHUs 8 Npupode: E€CTECTBEHHBIH paJMOAaKTUBHBIN (OH,

4.6 KOCMHMYECKUE JIy4d, pPaJAMOAKTUBHOE W3JIy4CHHE NPUPOIAHBIX MHHEPAJOB,
JEUCTBHE PAJUOAKTUBHBIX U31y4YCHUN HA OPraHu3M 4eI0BEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIbHBIN J03UMETpP, Kamepa

BunbcoHa, sanepHasi 3HEPreTuKa




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

» dusuka: 7-i kacc: 6a30BbIM YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leppiikun .M., MiBanoB A.M. AkuuoHepHoe o01IEecTBO
«M3parenscTBO «lIpocBemienne

» Gusuka: §8-i kinacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHUeE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 0011eCTBO
«M3parensctBO «IIpocBeienne»

» Gusuka: 9-i knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHUE,
nepepadborannoe [lepeimkun .M., I'ytauk E.M., MBanos A.UW. u np.

AxrmonepHoe obmectBo «M3marenbctBo «lIpocBemnienne»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



