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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUWA M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS 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.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00yUYeHUsl, a TaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO 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 paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

dusrka SBISETCS  CHUCTEMOOOPA3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBiIsieT Haubojee sCHble O00pas3lbl MPUMEHEHUS HAY4YHOTO METOo/Aa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe Y 00y4Jarouxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYyYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepUu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA 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 CICAYIOMINX 3a1aY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

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

OCBOEHHE METOJIOB pEIICHUS TMPOCTEHINX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O 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 kiacce — 102 vaca (3 yaca B Helelo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0ydJaromuxcs, CIUCKa SKCIEPUMEHTANIbHBIX 3aJaHU, MpeJIaracMblXx B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoze. SBneHus npuponsl. duszmyeckue sBICHUSA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u japyrue ecrtecTBEHHblE HAayKHM HU3Y4alOT TMPUPOY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

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 ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOoJbIle, YeM OOoJbllie BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBs3b CKOPOCTH JBH)KEHHMS YacTULl C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX U UX ATOMHO-MOJIEKYJIAPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomot 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
U3MEHEHUSI CKOPOCTHM JBM)KEHMSI Teld. Macca kKak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TshkecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ 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. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUS (LIapUKa B >KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

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

4. OmbBITHI, EMOHCTPHUPYIOUIUE 3aBUCUMOCTh pacTsDKeHUs (nedopmarun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

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

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILECHHS U YBEJIUYEHU J1aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmaromuecs cocyasl. ['uapaBindyeckue MEXaHU3Mbl.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t M13MepeHus: aTMOC(HEpPHOro 1aBJICHUS.

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. YcloBHE IUIaBaHUs TEJl: IJIABAaHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTHU
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 TeJla U OT IVIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ 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[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHUHMAIBHAS  DHEPTHS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

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

110 TOPU3OHTAJIBHOU ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHHsiss sHeprus. CrnocoObl M3MEHEHMs] BHYTPEHHEH SHEpruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAaHUE KPUCTALUIMYECKUX BEIIECTB. YJAEIbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TETUI0Ta CTOPaHUSL.

[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 IBUKEHUS.
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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 qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

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

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTIepe1au U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

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

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apspkeHHBIX  Tenl. 3akoH KymoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEUCTBUS
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. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsii.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
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 3eMJId U €ro 3Ha4€HUe JJIsl KU3HU Ha 3emIle.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

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.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBre NMoCTOSTHHBIX 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 MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABIeHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot 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.

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEeHUs U MaTepuaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON 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.

[IpeobpazoBaHus 3HEPTUU NPU B3aUMOJICHCTBUHU TEJ.

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 3aBUCHMOCTH TIEpHOJa KOeOaHUN 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 TEepuoaa  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.  DIEKTpOMarHuTHble  BOdHBL.  CBoiiCTBa
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. BoiHOBBIE 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.

L 0 N Gk~ W e

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yTJIa OTPa)KCHUsS CBETOBOTO Jyda 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. llonyuyeHune n300pakeHU ¢ TOMOILIBIO COOMpPAIOIIEN JTUH3BI.
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. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpanieHus. [lepros 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. JeMCTBUS pPAJAMOAKTUBHBIX HU3IYYCHUU Ha >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 padbomwt u onvimot.

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--0000MIAIOIINI MOMYIIH IPEIHA3HAYCH JIJIsI CUCTEMAaTHU3aIIH
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 YU4EOHBIN MpPEIMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCIEI0BaHUs



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOy4YarolIuMecs BBIMOJHSAIOT 3aJlaHus, B KOTOPBIX UM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, 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 MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUMU.



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

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTWXKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTATOB.

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

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOsIBIIEHWE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U ITHUYECKUX TNpoO0JeM, CBS3aHHBIX C MPAKTHYECKUM TMPUMEHEHHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI H  3MOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3alMu, TOpojJa, Kpas) TEXHOJIOTUYECKOWM U



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

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e 8) agmanTanMMm K W3MEHSIIOIIHMCSI YCJIOBHSIM CONMAJBLHOW M NMPHUPOIXHOI
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO PA3BUTHUA B NPUOOPETEHUH HOBBIX (UIUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  y4eOHBIC  JICHCTBUS,  PETYJISTHBHBIE
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABIMBATh CYLIECTBEHHbIN MPU3HAK KJIAacCU(PUKALUKA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, J€1aTh BBIBOJBI C UCIOJb30BAHUEM JIE€IYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUER).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
buznueckuii SKCHEPUMEHT, HEOONbIIOe HCCIeA0OBaHHE (U3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

POrHO3UPOBATh  BO3MOXKHOE  JajibHElIee pa3BuUTHE  (U3HUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH MTOUCKE U
orOope WH(POpPMAIUA WA JTaHHBIX C y4ETOM MPEIOKEHHOW ydeOHOM
bu3ndeckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, JIuarpaMMaMu, HHOU TpauKOi U UX KOMOUHAITUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBAaTh WU, HAIICJICHHBIC HA PEIICHHUE 3aJadd U TMOJJep)KaHUe
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHHIO: paclpeieNsiTh poJiM, OOCYX AaThb MPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsl petieHust GU3NYeCKuX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTaHA WCCJIEAOBAHMS C YyU4ETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMi{, YCTAaHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATH CBOE MPABO HAa OMIMOKY MpHU perieHUH (PU3NYECKUX 3a1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHUSA: (PU3MYECKHE UM  XUMHUYECKUE  SIBICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PaBHOIACHCTBYIOIIAs
cuJa, nedopmanus (ympyrasi, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIUIEHHOW OCBIO
BpallleHUs, TMepefaya JaBji€HUsS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacno3HaBaTh TPOSBICHHE U3YYEHHBIX (U3MUECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBIICHUS Ha XKMUBOW OpraHU3M, TUIaBaHHE PHIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckne BeMMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbl, KO3(PQUIMEHT TOJE3HOr0 JEHUCTBHS MEXaHHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (DU3UUYECKYIO BEJIMUYMHY C JPYTMMH BEJIUYMHAMU,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTEC CHUTYyallUd MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7auyd B 1—2 JeWCTBHS, HCMONB3YS 3aKOHBI H
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOIUMBIE JIJIsl PElIeHUs 3ajiay, OICHUBATh PEATUCTUYHOCTD
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAaXOJUTh OLIMOKM B XOJIe OTbITA, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TPSIMbIE W3MEPEHHUs PpACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHOM (PU3MUYECKON BEJIMYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IIIOIIAAN CONPUKOCHOBEHUS TEJl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMa
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUW paBHOBECHUS pblyara u OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MIPEIOKCHABIX TaOMUI] U TpaduKOB, ACaTh BBHIBOABI IO PE3yJIbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAYysd TMPEAIOKCHHOW WHCTPYKIIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh IMPHUHIUIBI JICUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM 4YHCIIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IPUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIB30BaTh MPH BBHITOJTHEHUHN YUCOHBIX 3aJaHUIN HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIC W YCTHBIE COOOICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
U3YYEHHBIA TOHATUUHBIMN ammapaT Kypca (U3HMKH, COINPOBOXKIATh
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TPYMNINbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHUS: Macca U pa3Mepbl MOJICKYJI, TEIIOBOE JIBHYKCHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTauu3anus (OTBEpAEeBaHUE), KUIICHUE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHUI0 HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHbIE SIBJIEHUA B MPUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jpedd MOII0COB, pOJb MAarHUTHOTO MOJS JJIsl KU3HU HA
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJIUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
bu3nUecKkue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTUsl, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(u3MUeCKUX BEJIWYUH, HAXOJIUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTPOEHUS BEILECTBA, NMPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYHUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIIeHUs 3a7a4d, BBHIOMPATh 3aKOHBI U (POpPMYyIHI,
HEOoOXOMMMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYeCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEOBAHMS, BBIICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsAJ0B, B3aWMOJCHCTBUE ITOCTOSIHHBIX MAarHHTOB,



BU3YyQJIM3allMsl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MAarHuTOB, JEUCTBUS
MarHUTHOTO TOJSI HAa MPOBOJAHHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHHTA,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsieMbIe MPEATNOIIOKEHNUS, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyTI0OBaHUS, OMUCHIBATH XOJ] OIBITa U ()OPMYIUPOBATH BHIBOJIBI;
BBIMIOJIHATG ~ TPsIMBbIE  W3MEPEHHS ~ TEMIIEpaTypbl,  OTHOCHUTEIBHOMN
BIOKHOCTH BO37yXa, CHJIBl TOKA, HANPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYNKOB (DU3MUECKUX BEIWYMH, CPaBHUBATH
pe3yabTaThl U3MEPEHHI ¢ YIETOM 3a/1aHHOM a0COIFOTHOM MOTPEITHOCTH,
MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEIMUUHBI OT
ApPYyroil C  WCIONB30BAHHEM TMPSMBIX HM3MEpEeHUH  (3aBUCHUMOCTH
COMPOTUBJICHUS] TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MOMEPEYHOTO
CEUCHHS U YACTHHOTO COMPOTUBIICHHSI BEUIECTBA IPOBOJIHNKA, CHIIBI TOKA,
WIYIIer0 4epe3 TPOBOJHUK, OT HANPSHKEHWs] HAa TMPOBOJHUKE,
UCCIIEJIOBAHUE  TIOCJICIOBATEILHOTO W TapajuIeIbHOTO  COCJIMHEHUHN
NPOBOJIHUKOB): TUIAHUPOBATh WCCIEIOBaHHE, COOUpPATh YCTAHOBKY U
BBITIOJTHATh M3MEPCHWUsI, CIEIys MPEIJIOKEHHOMY IUIaHy, (UKCHpOBAThH
pe3ynabTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJE TaOnHIl M TpadUKOB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOT0 TOKAa): TUIAHHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIMIMBI  JCHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HUX ONUCaHUs (B TOM YHCIIE:
CHUCTeMa OTOIUICHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIETMETP, CUETUMK HIIEKTPUUYECKOW BSHEPIUH, 3JIEKTPOOCBETUTEIHHbBIE
npuOOpHl, HArpeBaTENbHbBIE HJIEKTPOIIPUOOPHI (IPUMEPDI), SIEKTPUUECKHE
NPEOXPaHUTENH, FTEKTPOMATrHUT, JIEKTPOJIBUTATEIh TOCTOSIHHOT'O TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U HU3MEPHUTEIbHBIE
npubopel MO CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KMIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, THTPOMETp, JIBUTaTelb BHYTPEHHETO
CTOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI 3JICKTPUUECKUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
pasznmnyasi yCJIOBHBIE 0003HAUCHUS HIIEMEHTOB JICKTPHUECKUX IIeTICH;
MPUBOIUTH  TpUMEpHl  (HAXOauTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM DKOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOIIECH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCSI IIPOTHBOPECYNBOM WIIM MOYKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
aMTepaTypy  (PU3MYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepPHAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBCHHBIC IMMHCHMCHHBIC W KpaTKHWE YCTHBIC COOOIICHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
MPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEThHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yYEHHBIM TMOHATHUHHBIA ammapar Kypca (Qu3ukwy,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

IpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICNOBaHHMN (DHU3MUECKHX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenust B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIIEKTPBI UCITYCKAHMSI ¥ TIOTJIONICHUS, abda-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBUKEHUE, KOJeOATEeNbHOE NBM)KEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYCHHBIX (U3UYECKUX SIBJICHUH B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BEeTa Tel,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIabTPaUONIETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpraHu3M 4eJIOBEKa), IIPU ITOM IEPEBOAUTH IPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHUE, MEPEMEIIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLIMAJIBbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKU CMBICI HCIOIb3YEMBIX BEIUYMH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



NPUHLUI CYNEPHO3UINH CHJI, TNPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMJIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHUCE
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
NPUYNHHO--CIICACTBEHHBIE  CBSI3U, CTPOWTH OOBsICHEHHWE w3 2-3
JOTHYECKUX IIaroB C OMOpOW Ha 2—3 HM3y4YeHHBIX CBOMCTBA (PH3MUECKHUX
SIBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
ypaBHEHUI), UCIIOJIb3Ysl 3aKOHBI M (POPMYJIBI, CBSI3bIBAIOIINE (PH3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCITIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYEHHOTO 3HAYCHHS (PUINICCKOU
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
¢u3MUeCcKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tenl (M3ydeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIbIX KOJICOAHMM, PSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJECHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB H3IIYUYCHHS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
cpeqHee 3HAYCHHME H3MepseMoil BenuyuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM [IBIJKCHHHU 0€3 HadallbHOW CKOPOCTH, MEpHojia
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpaKeHUsi CBETa OT yrja MajJeHUs U yIjia MpeIOMJICHHs] OT yria
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3uYecKUX BEIMYUH B BHUAEC TaOMUIl M rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJHOTO TMAaJeHUs, JKECTKOCTh MPYXKUHBI, KOIPOHUITUCHT
TPEHUSI CKOJILKEHUS, MEXaHWu4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoy; KoyieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATE U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYHACISATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

pa3nuyaTh OCHOBHBIE TMPU3HAKKM U3YYEHHBIX (DU3UYECKUX MOJeneil:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOpPOW HA MX OMUCAaHUSA (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (U3MYECKUX SBICHUNU © HEOOXoAuMmbie (pu3nueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
NpH penieHUuN y4eOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MOCTPOCHHUS U300paKEHUH B IJIOCKOM 3€pKaJie U cOOUparoIIe JINH3E;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOUIEH cpejie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX NCTOYHHKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33JlaHUil HAy4HO--TIOMYJISPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar H3y4aemoro pasjena (pu3UKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KounuecTBo yacos DJIeKTPOHHbIE
n/n MpPOrpaMmabl Bcero Kontpoabubie | Ilpaktuueckue | (uudposbie)
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMH OKPY/KAOLIEro MUpa
11 ®dusurka - Hayka 0 IpUpoJIe 2 bubnuorexa [JOK
https://m.eds00.ru/7f416194
1.2 duznyecKne BeITNYNHBI 2 1 bubmmoreka [{OK
https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 bubnuoreka [IOK
https://m.edso00.ru/7f416194
Wroro mo pazueny 6
Pasznes 2. IllepBoHayaibHble CBEJeHUS 0 CTPOEHUN BellleCTBA
2.1 Crtpoenue BemecTa 1 bubmuorexa [JOK
https://m.edso00.ru/7f416194
2.2 JIBr>keHHE U B3aMMOICHCTBHE YaCTHI] 2 1 bu6mmoreka [IOK
BEIIEeCTBA https://m.edso0o.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoO/JieiicTBUE TeJl
3.1 MexaHnuecKoe ABUKEHUE 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
3.2 Wuepnus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBjeHue TBEPABIX TeJl, }KMIKOCTEH U ra3oB
4.1 Hasnenue. Ilepenava naBneHns TBEpABIMU 3 bubnuoreka [IOK

TCIIaMU, )XUAKOCTAMMA U ra3aMn

https://m.edsoo0.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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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

4.2 JlaBnenue ®uJIKoCTH 5 bubnuorexa [JOK
https://m.edso0.ru/7f416194
4.3 ATMoOcdepHOe TaBleHUE 6 bubmmoreka [JOK
https://m.edso0.ru/7f416194
4.4 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 1 3 bubnuorexa [JOK
B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no pazgeny 21
Pa3nea 5. PaGora u MomHOCTb. JHEprus
5.1 Pabora u MmomHOCTH 3 1 bubmmoreka [{OK
https://m.edso0.ru/7f416194
5.2 [IpocTeie MeXaHNU3MBI 5) 1 bubnuorexa [JOK
https://m.edso0.ru/7f416194
5.3 Mexannueckas 3Heprust 4 1 1 bubmuorexa [JOK
https://m.edso0.ru/7f416194
Hroro o pazgeny 12
PesepBHoe Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12



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

Ne n/m HanmeHnoBaHue pa3ae/ioB U TeM KosmnuecTBo yacon DJIeKTPOHHBbIE
MpPOrpaMmabl Bcero Kontpoabubie | Ilpaktuueckue | (uuppoBbie)
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Pasnen 1. TennoBblie siB1eHUsI
11 CrpoeHue u CBOWCTBA BELIECTBA 7 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
1.2 TemuoBbIe npoLecchl 21 1 5 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
Wroro mno pazueny 28
Paznea 2. DyekTpu4ecKue 1 MATHUTHbBIE SIBJICHUSA
2.1 DIEeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE TEJa 7 1 bubnuoreka [IOK
Y MX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHas WHIYKITUS 4 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

Ne ni/m HaumeHoBaHue pa3iesioB U TeM KosauuecTBo yacoB DJIeKTPOHHBbIE
MpPOrpaMmabl Bcero Kontpoabubie | Ilpaktuueckue | (uuppoBbie)
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Paszjnen 1. Mexanudeckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
ONMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 B3aumoeiictBre el 20 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bu6morexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro mno pazueny 40
Paznea 2. Mexannveckue KoJjie0aHUsI M BOJIHbI
2.1 MexaHn4ecKrue KoacOaHus 7 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znes 3. DiIeKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
3.1 DIIeKTPOMAarHuTHOE TOJIE U 6 2 bubnuorexka [JOK
3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
4.1 3aKOHBI pacCIpOCTPAaHEHUs CBETA 6 2 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITUYECKUE TIPUOOPHI 6 3 bubnunoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnen 5. KBanToBble siB1eHust
5.1 | VcnyckaHue  NIOTJIOMIEHHE CBET aTOMOM 4 1 bubmnoteka LIOK



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

5.2 CrpoeHue aTOMHOTO spa 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuuu 7 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M I MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE CONEPIKAHS 9 bubmorexa [IOK
Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Wroro mno pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 25



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
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SIBneHus npupo bl

dusznueckue ABIECHUI

Ouznyeckue BEINYUHBI U UX
M3MepeHue

Ypok-uccnenoanue "N3mepenne
TeMIIEpaTypsl IIPU ITOMOIIHA
KUIOIKOCTHOTO TepMOMeTpa n JaTyuKa
TeMnepaTryps!"”

MeTo/1bl HAy4HOTO TIO3HAHMUSL.
Onucanne GU3NIECKUX SIBICHUM C
HOMOIIBIO MOJETIEN

bu6moreka [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro rOPU30HTANIBHO,
TeM OoJibIlie, YeM OO0JIbIIIe BBICOTA
mycka'

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

[[BI/I)KSHI/IC HaCTull B€IICCTBa

bubnuoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO
HaOII0/ICHUIO TETIOBOTO
pacuIMpeHHs Ta30B

10

Al"pel"aTHLIe COCTOAHHA BCIICCTBA



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

11 OCOOGEHHOCTH arperaTHbIX COCTOSHUM bubnuorexa [JOK
BoJbl. O600IIEeHNE IO pa3aeTy https://m.edsoo.ru/ff0a0378
«IIepBOoHayYanbHBIE CBEAECHUS O
CTPOCHUH BEIIECTBAY
12 MexaHn4ecKoe JBIKCHHUE. bub6mmorexa [{OK
PaBHOMEpPHOE M HEpaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBUKCHHC
13 Cxopoctb. EquHuIel cKopocT bubnuorexa [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABUKEHUS bubnuorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTH BemiecTBa. PacueT Macchl bu6mmoreka [IOK
1 o0beMa Tesia 1o ero IOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopnast pabota Nel
«OrnpeneneHue MIOTHOCTH TBEPIOTO
Tena»
18 Pemenue 3amay o teme "IlmoTHOCTE bu6mmoreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTHUKA
B3auMoaeiicTBug ten. Cuna
ynpyroctu. 3akoH I'yka
20 JlaGopaTtopnast pabota No2
«3yuyeHne 3aBUCUMOCTH
pacTspkeHus (negopMaiium) npyKIuHbI
OT MPHJIOKEHHOM CHUITBD»
21 SABnenue tarorenus. Cuia TSHKECTH
22 CBs13b MEX1y CHJION TSAXKECTH U bu6mmoreka [JOK
Maccol tena. Bec Tena. Pemenue https://m.edsoo.ru/ff0a1778
3aaa4 no treme "Cuna tsokectu”
23 Cuna TsKecTH Ha IpYTUX IUIaHETax. bubnuoreka [IOK
Du3nuecKue XapakKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
24 W3mepenue cuil. JIlnHamomerp bubnuorexa [IOK
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25 Bec Tena. HeBecomocthb bubnmoreka [JOK

https://m.edsoo.ru/ff0al778

26 CrnoxeHue IByX CHJI, HallpaBJIEHHBIX bubnuorexa [JOK
110 OJHOM MPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOielicTBYrOIIAs CHII

27 Pemrenue 3amgau mo reme
"PaBHogeiicTByromast cr'"

28 Cuna tpeHus u e€ Buabl. TpeHue B bubnuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c

29 Jlaboparopuas paboTa Ne3 bubmmoreka [JOK
«M3yueHne 3aBUCUMOCTH CHIIBI https://m.edsoo.ru/ff0alcc8
TPEHHSI CKOJIBKCHUS OT CHJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTEI

30 Pemenue 3a1a4 Ha onpesiesieHHe
PaBHOJEHCTBYIOIIEH CHITbI

31 Pemtenune 3amay o remaMm: «Bec bu6mmoreka [IOK
tenay, «I'paduueckoe nzoOpaxeHue https://m.edsoo.ru/ff0alde0
cunm», «Cunbly, «PaBHOaEHCTBYIONMIAS
CUIDY

32 KontponbHas padorta Nel mo Temam:

«MexaHHuecKOe JBIKECHUEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300paKeHUE CHIDY,
«Cusb»

33 AHau3 KOHTPOJIBHOU paboOTHI. bubnunoreka [JOK
Hasnenue. CriocoObl yMEHbLICHUS U https://m.edsoo.ru/ff0a20a6
yBEJIIMYCHUS 1aBIICHUS

34 JlaBiienue raza. 3aBUCUMOCTD bubmuoreka [JOK
JABJICHUS raza oT 00bEMa, https://m.edsoo.ru/ff0a2376
TEMIEPATYPHI

35 [lepenaua naBneHus TBEPABIMU bu6mmoreka [JOK

TCIIaMH, )XUAKOCTAMMA U Ira3aMiu.

https://m.edsoo.ru/ff0a25b0
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3axou [lackans

36 JlaBneHue B )KUJIKOCTH U rase, bubnuorexa [JOK
BBI3BAHHOE JICICTBUEM CHUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «/laBieHue B bubnuorexa [JOK
YKUJIKOCTH U Ta3e. 3akoH [lackasy https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst COCyIbl bubmmoreka [JOK

https://m.edsoo.ru/ff0a2970

39 IManpaBnuueckuii mpece bubmmoreka [JOK

https://m.edsoo.ru/ff0a3136

40 Manowmertpsl. [loprineBoit
KMAKOCTHBIN HacoC

41 AtMocdepa 3emi 1 MPUUYUHBI €€ bubmuorexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. AtmMocdepHoe bubnuoreka [IOK
JTaBIICHIE https://m.edsoo.ru/ff0a2b5a

43 N3mepenune arMochepHOTO TaBICHUS. bubmuorexa [JOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8

44 3aBUCHMOCTH aTMOC(HEPHOTO bubmuorexa [JOK
JABJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpsI

45 bapomerp-anepous. AtmMochepHoe bubnuorexa [JOK
JIABJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemtenue 3amay o reme "

AtMmocdepHoe naieHue"

47 JlelicTBUE KUJIKOCTH U Ta3a Ha bu6mmoreka [IOK
MOTPYKEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a3276
ApxumeioBa cuia

48 Jlaboparopnas pabota No4 bubnunoreka [JOK
«OmnpezeneHre BITATKUBAIOIICH https://m.edsoo.ru/ff0a33fc
CHUJIbI, ICVCTBYIOILIEN HA TEJIO,

MIOTPYKEHHOE B KHUIKOCTH)»
49 Jlaboparopnas pabota No5 mo Teme bubnunoreka [JOK

«HccnenoBanue 3aBUCHUMOCTH Beca
TeJa B BOJE OT 00BhEMA MOTPYKEHHOM

https://m.edsoo.ru/ff0a3514
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B XKUJKOCTb 4aCTH TECJIa»

50

IlnaBanue Ten

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopuas padota Ne6
"KonctpyupoBanue apeomeTrpa win
KOHCTPYHUPOBAHUE JIOAKU U
onpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3aga4 no remam:
«IlimaBanue cynoB.
Bo3nyxomnaBanue», «JlaBnenue
TBCPABIX TCII, )KI/I)IKOCTCI\/JI U ra3zoB»

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHas padora Ne2 o teme
«/laBneHue TBepAbIX TeN, KUIKOCTEN
U Ta30B»

54

AHanu3 KOHTPOJIbHOM pabOTHI.
Mexanudeckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MoimnocTts. EauHuer MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM MpPHU
noanéMe o Jjectauie"”

57

[Ipoctbie MexaHu3Mmbl. Poiyar.
PaBHOBecue cui Ha peruare

58

Pbruaru B TexHHKE, OBITY M IPHPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue ycuoBHid paBHOBECHSI
pbIlyaray

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o reme «Y ciI0BUSA
paBHOBECHS pbluara

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddutment noneznoro neicTBus
MexaHu3Mma. Jlaboparopnas paborta
Ne7 «M3mepenne KIIJ] HaknoHHOM
TJIOCKOCTH»

0.5

61

Pemenue 3agau no teme "Pabora,

bu6mmoreka [JOK
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MoIiHocTh, KIT/1"

https://m.edsoo.ru/ff0a4c48

62

Mexanudeckast SHEpTUsl.
Kunernueckas u noTeHuManbHas
SHEPIUst

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCcnepUMEHTANIbHOE OTIpeIeTICHIE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIMATBLHON YHEPTUU TIPU
CKaThIBAaHHUH TeJa MO HAKJIOHHON
IJIOCKOCTH"

65

KonTtponsnas padora Ne3 no teme
«PaboTa 1 MOIIHOCTH. DHEPTrUs»

66

AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEHME MO TeMe
"MexaHn4eckoe IBUKeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Hrorosas koHTpoOJBbHAS padoTa.
[ToBTOpenue no teme "Pabora.
MomHocTh. DHeprus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

AHaJIlu3 UTOrOBOM KOHTPOJIBLHOM
pabotsl. [ToBTOpEeHME 11O TEME
"JlaBieHue TBEPABIX TEN, JKUAKOCTEH
H Ta3oB"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

12
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8 KUIIACC

Ne Tema ypoka KoJunyecTBo yacoB Hara DJIeKTPOHHBbIE
n/n Bcero Kontpoabubie | IIpakTuyeckue | u3y4yeHus | uugposbie
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypcsl
1 OCHOBHBIE TIOJIOKECHHS 1 bubmmoreka [{OK
MOJIEKYJISPHO-KUHETHYECKOW TEOPUH https://m.edsoo.ru/ff0a5256
Y UX OTIBITHBIC TTOITBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, )KUAKOTO U 1 bubnuoreka [JOK
ra3000pa3HOr0 COCTOSTHUY BEIIECTBA https://m.edsoo.ru/ff0a540e
4 OObscHeHne CBOMCTB TBEPIOTO, 1
YKUJIKOTO U Ta3000pa3HOTO COCTOSTHUI
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH
5 Kpucrannmaeckue u amopdusie Tena 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWJUISIPHOCTb. 1 bubmuorexa [JOK
IToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATHE 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEeMIEpaTyphl 1
CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS
YaCTHUII
9 Buytpennss sueprusi. Crioco6bl 1 bubnunoreka [JOK
W3MEHEHUS BHYTPEHHEHN SHepruun https://m.edsoo.ru/ff0a5c60
10 Bunpl Temonepenaun 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruueckoe 1 1 bubnuoreka [IOK
HCIIOJIb30BAHUE TEIJIOBBIX CBOMCTB https://m.edsoo.ru/ff0a65c0
BEILIECTB U MaTEPUAJIOB B LEIAX
sHeprocoepexeHus"
12 KoanuecTBo TemnoTsl. Y AcnbHAS 1 bu6nmoreka [JOK
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TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnmoreka [JOK
TennooOMeH 1 TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088

14 JIabopatopnas pabora Nel bubnuorexa [JOK
"NccnenoBanue siBICHUS https://m.edsoo.ru/ff0a6a98
TETI000MEHa PU CMEIIMBAHUT
XOJIOAHOM U Topsueit BoAbI"

15 Pacuer xonudecTBa TEIJIOTHI,
HE0OX0IMMOTO ISl HArPEBAHHMSI TEIa
Y BBIJICISIEMOTO MM TIPH OXJIAXKICHUU

16 Jlaboparopuas padoTa No2 bubmmoreka [JOK
"Onpenenenne yaeabHON https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIeCTBA"

17 OHeprus TOILUIMBA. Y IeNbHAs TEII0Ta bubnuoreka [IOK
CrOopaHus https://m.edsoo.ru/ff0a7b5a

18 [1naBneHue u oTBEpACBaHME bubnuoreka [IOK
KPUCTAJUIMYECKUX Te. Y AebHas https://m.edsoo.ru/ff0a71d2
TEIUIOTA TJIABJICHUS

19 JlabopaTtopHas pabota No3 bubmuorexa [JOK
"Onpenenenne yaeabHON TEMIOThI https://m.edsoo.ru/ff0a72fe
JIaBjiaeHud Jbaa"

20 [TapooOpazoBanre U KOHICHCAIIHSL. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temnora bu6mmoreka [IOK
napooOpa30BaHMs U KOHJICHCAIIUH. https://m.edsoo.ru/ff0a786¢c
3aBUCHUMOCTh TEeMIIEpaTypbl KUTICHUS
OT aTMOC(EpHOTO TaBICHUS

22 Brnaxnocts Bo3ayxa. JlaboparopHas bubnnoreka [JOK
pabota Ned "Ompenenenue https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHOM BJIXXKHOCTH BO3ayxa"

23 Pemienue 3agau Ha onpenieneHue
BIIQYKHOCTH BO3/yXa

24 [TpuHIMIBI paOOTHI TETIIIOBBIX

nsurareneif. [TapoBas TypOuHa.
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JIBurarens BHYTPEHHErO0 CrOpaHus

25 KIIJI TerioBorOo ABUTATENSL. bubnuorexa [JOK
TeroBble IBUTATENH U 3aIATA https://m.edsoo.ru/ff0a7c7c
OKpYKarollen cpeibl

26 3aKOH COXpaHEHUs U MPEBPAIICHUS
SHEPTHHU B TEIJIOBBIX IpoIieccax

27 [loaroroBka K KOHTPOJIBLHOW paboTe bubnuorexa [JOK
o Teme "TeroBkie sIBICHUSI. https://m.edsoo.ru/ff0a83f2
W3MeHeHne arperaTHbIX COCTOSTHUN
BenecTna’

28 KonTtponsnas pabora Nel no teme bubnuorexa [JOK
"TennoBsie siBNeHUs. VI3MeHeHne https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BemecTna'

29 AHanu3 KOHTPOJBHUO pabOTHI.

DnekTpusanus tein. [[Ba poga
AIIEKTPUYECKHX 3apsS0B

30 VYpok-uccnenoBanue "IaeKTprU3aIus
TeJl UHAYKIUEN U MpU
COMPUKOCHOBEHUH"

31 B3anmMoelicTBre 3apsoKEHHBIX TEIT. bu6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4

32 DIIEKTPUYECKOE TTOJIE. bubnuoreka [JOK
HanpskeHHOCTh 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0a8a0la
noJist. [IpuHnun cynepno3unuu
AIIEKTPUYECKUX MOJICH

33 Hocutenu snexTpuueckux 3apsioB.

DOneMeHTapHbIi 3apsaa. CTpoeHue
aToma

34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHUs JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha MpUMEHEHNE bubnuoreka [IOK
CBOMCTB DJICKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc

36 DNEKTPUUYECKUH TOK, YCIOBUS €r0 bubnuoreka [IOK

CYIICCTBOBAHMUAL. Hcrounuku

https://m.edsoo.ru/ff0a95a4
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QJICKTPUYCCKOI'O TOKA

37 JleficTBUSI IEKTPUUYECKOTO TOKA bubnuorexa [JOK

https.//m.edsoo.ru/ff0a96b2

38 Ypok-uccienoBanue "JleiicTBue 1
AIIEKTPUYECKOTO OIS Ha
MIPOBOJIHUKY U JAUDJICKTPUKH"

39 DNEKTPUUYECKUI TOK B METAJUIAX, bubmmoreka [JOK
JKHJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb U €€ COCTaBHbIC
JacTH

41 Cuna toka. JlaboparopHas paborta 0.5 bubnuorexa [JOK
Ne5 "U3mepenue u perynupoBaHue https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA"

42 DneKTpUUecKoe HampsKEHHE. 0.5 bubnuoreka [IOK
Boastmerp. JlaboparopHas paboTa https://m.edsoo.ru/ff0a9e14
Ne6 "U3mepenue u peryaupoBaHue
HanpsHKeHus "

43 ConpoTHBICHUE TPOBOTHUKA. bubmuorexa [JOK
VY enpHOe CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738

44 JlabopaTtopnast pabota No7 1 bubmuorexa [JOK
"3aBUCUMOCTb AJIEKTPUUECKOTO https://m.edsoo.ru/ff0aa738
COMPOTHBIICHUS IPOBOJAHUKA OT €T0
JUIMHBI, IO TOTIEPEYHOrO
CceYeHUs U Mareprayia"

45 3aBHCUMOCTD CHJIBI TOKA OT bu6mmoreka [JOK
HanpsbkeHudA. 3akoH OMa Juis ydacTKa https://m.edsoo.ru/ff0aa44a
1enu

46 JlaboparopHas pabota Ne§ 1 bubnunoreka [JOK
"UccneqoBaHue 3aBUCUMOCTU CHIIBI https://m.edsoo.ru/ff0aa04e
TOKa, UAYILETr0o Yepe3 pe3ucTop, OT
COTIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarensHOE U ApaUIETHLHOE

COCAMHCHUA IMTPOBOAHHUKOB
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48

Jlaboparopuas padota Ne9
"[IpoBepka npaBuiia CIOKEHUS
HaNPSHKEHUN TP TTOCIIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaas8

49 Jlaboparopuas pabora NelQ bubnmoreka [JOK
"[IpoBepka npaBuia /i CUJIbI TOKA https://m.edsoo.ru/ff0aadle
MU TIAPAIIICITBEHOM COCTMHEHUN
pe3ucTopon"

50 Pemenue 3aga4 Ha npuMEeHEHUE bubnuoreka [JOK
3akoHa OMa Jyist pa3JIMuHOTO https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB

51 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO bubmuorexa [JOK
toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124

52 Jlaboparopuas padota Nel 1 bubnmorexa [JOK
"Onpenenenre paboThl U MOIITHOCTH https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKa"

53 DNEeKTPUYECKUE LIETH U MTOTPeOuTEnn bubmuorexa [JOK
ANEKTPUYECKON YHEPTUU B OBITY. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHne

54 [ToaroroBka K KOHTPOJILHOM padoTe bubmuorexa [JOK
10 TemMe "DNEeKTPUUECKUE 3apsbl. https://m.edsoo.ru/ff0abd2c
3apsiKeHHbBIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AJIEKTPUYECKUN TOK"

55 KontponbHas padoTta Ne2 o teme bubnuoreka [JOK
"DyeKTpUUeCcKue 3apsabl. https://m.edsoo.ru/ff0abea8
3apsiKeHHbBIE TeJla U UX
B3auMoaeiictBud. [locTosTHHBIN
AJIEKTPUYECKUN TOK"

56 AHanmu3 KOHTPOJIBHOM pabOTHI.

[TocTosiHHBIE MarHUTHI, UX
B3aNMO/ICHCTBUE
57 Ypok-uccnenosanue "Mzyuenune bubnuoreka [IOK

OJIEN MOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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58

MaruautHoe nojsie. MarauTHoe noJjie
3eMJId U €r0 3HAUYEHHE [UTA KU3HU Ha
3emite

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT Dpcrena. MarauTHoe noJie
3IEKTPUYECKOTO TOKa MarHuTHoe
I10JIC KaTYIIKH C TOKOM

bub6mmoreka [{OK
https://m.edsoo.ru/ff0acld2

60

[IpumMeHeHue IeKTPOMArHuTOB B
texHuke. JlabopaTopuast pabora Nel2
"U3yueHue neicTBUSI MarHUTHOTO
10JIsl Ha IPOBOJIHUK C TOKOM"

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeNb MOCTOSIHHOTO
Toka. Mcrions3oBanne
AJIEKTPOABUTaTENeH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTtopnast pabota
"KoHCcTpynpoBaHue 1 U3y4eHue
paboTHI AIeKTpoABUTATES "

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

62

OnbiTel @apajnesi. 3aKOH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

63

DnekrporeHeparop. CrocoOsr
MIOJIyYEHUS DIIEKTPUUECKOM SHEPTUU.
DNEeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEPruu

64

[ToaroToBka K KOHTPOJBHOM paboTe
1o TeMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJICHUSA"

65

KonTtponsnas padora Ne3 no teme
"DNeKTpUUECKre U MarHUTHbIE
sIBJIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ach14

66

AHanmu3 KOHTPOJIBHOM pabOTHI.
IToBTOpenue no teme "Temnosele
SIBJICHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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67

HTorosas KOHTpoJbHAs padoTa.
[ToBTOpenue no teme "MaruutHele
sIBJICHUS"

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

68

AHanu3 UTOroBOM KOHTPOJIBHOU
pabotsl. [loBTOpEHME 1O TEME

"[1oCTOSIHHBIN 27EKTpUYECKUM TOK"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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9 KUIIACC

Ne Tema ypoka KoJunyecTBo yacoB Hara DJIeKTPOHHBbIE
n/n Bcero Kontpoabubie | IlpakTuyeckue | H3y4YeHHs | UHHppoBbIE
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
2 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmmoreka [IOK
MEXaHUYECKOTrO ABVKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpSAMOIMHETHOE 1 bubnuorexa [JOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE npsIMOTIUHENHOE 1
nekenne. CpeqHsiss © MTHOBEHHAS
CKOPOCTH
5 [IpssiMonmHENHOE PaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBUKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
6 CKopocCTh MPSMOJTMHEHHOTO 1
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctu
7 JlaGopaTtopnas pabora Nel 1 1 bubnuoreka [JOK
"OmnpenenieHnue yCKOPEHUS Teaa Ipu https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM ABMKEHUU IO
HaKJIOHHOM TIJIOCKOCTH"
8 CBobOoauoe magenne tei. OnbITh 1
lanunes
9 PaBHOMEpHOE MBHIKEHUE T10 1 bu6mmoreka [JOK
okpyxHocTu. [lepron u yacrora https://m.edsoo.ru/ff0ael76
oOpaienus. JIuneiinas u yrmonas
CKOPOCTH
10 L{eHTpoCTpeMHUTENIBHOE YCKOPEHUE 1
11 IlepsrIii 3akoH HeroToHa. BekTop 1 bubnuorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeloToHa. 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

PaBHOelicTByrOIas criia

https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982

14 Pemenue 3a1ay Ha mpuMeEHEHNE bubnuorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

15 Cuna ynpyrocrtu. 3akoH ['yka bubnuorexa [JOK

https.//m.edsoo.ru/ff0aeca2

16 Pemenue 3agau no teme «Cuna
YIIPYTOCTH

17 JlaboparopHas padoTa Ne2 bubnnorexa [JOK
«OrnpeneneHue KeCTKOCTH NPYKUHBD» https://m.edsoo.ru/ff0aee28

18 Cuna TpeHus bubmuorexa [JOK

https://m.edsoo.ru/ff0af738

19 Pemenne 3agau o reme «Cuma bu6moreka [IOK
TPEHUS https://m.edsoo.ru/ff0afa26

20 Jlaboparopras padoTa Ne3 bubnmorexa [JOK
"Onpenenenne K0dhHUIMEHTA TPEHUS https://m.edsoo.ru/ff0af8be
CKOJIbXKEeHUs"

21 Pemrenune 3agay o teMe "3aKOHEBI bu6mmoreka [IOK
Hprorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0afb8e
TpeHus"

22 Cuiia TSHKeCTH U 3aKOH BCEMUPHOTO bubnmuoreka [JOK
TATOTEHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/ff0af044
NaJeHUs

23 Ypoxk-koudepennus "JIBmxeHue Teia
BOKPYT TPAaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ["anaktuxu"

24 Pemenne 3amau no treme "Cuna bu6mmoreka [JOK
TSYKECTU U 3aKOH BCEMUPHOTO https://m.edsoo.ru/ff0af5f8
TATOTEHUS"

25 IlepBas kocMHUecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs U neperpysku https://m.edsoo.ru/ff0af33c

26 PaBHOBeCHE MaTepuaNbHONW TOUKH. bubnuorexa [IOK

AOGCOTIOTHO TBEPIOE TEIO.

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae72a
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PaBHOBecue TBEpIOTO TEINA C
3aKPEIUIEHHOM OCBIO BPALLICHUS

27 MowmeHT cuisl. LleHTp TsKecTn

28 Pemenue 3amau o reme "MomeHT bubmmoreka [{OK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4

29 [loaroroBka K KOHTPOJIBHOW paboTe bubnuorexa [JOK
1o teMe "MexaHn4yecKoe IBUKEHUE. https://m.edsoo.ru/ff0b0408
Bsaumoneiicteue ten"

30 KoHuTtponsHas padora Nel o teme bubmmoreka [JOK
"MexaHN4eCcKO€e IBIKEHUE. https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten"

31 AHanu3 KOHTPOJIbHOM pabOTHI. bubnuoreka [IOK
Nmnynsce Tena. UMmynse cuitbl. 3aK0H https://m.edsoo.ru/ffOb07fa
COXpaHEHUs UMITyJIbCca. YTIPYTroe U
HEYNPYroe B3aUMOJICHCTBHE

32 Pemrenne 3amau mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c

33 VYpoxk-koupepennus "PeakTuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"

34 Mexanuveckasi paboTa U MOIITHOCTh bu6mmoreka [IOK

https://m.edsoo.ru/ff0b0a84

35 PabGoTta cunibl TSDKECTH, CHIIBI bu6mmoreka [JOK
YOPYrOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8

36 JlaGopaTtopnast pabota Ne4
«Ornpenenenue paboThl CUIIbI TPEHUS
MIpY PAaBHOMEPHOM JIB)KEHUH TeJia 10
TOPU30HTAILHOM MOBEPXHOCTH

37 CBs13b SHEpruu 1 paboTHI.

[ToTeHmanpHas SHEPrUs

38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe

40 JlaGopatopHas paborta Ne5 «M3ydeHue bu6nuoreka [IOK



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

3daKOHAa COXpPAHCHUSA SHCPI U

https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JABHKCHHUC U €T'0
XAPAKTCPUCTUKU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b1858

42

3aryxaroimue KojaeOaHusl.
Boinyxnenssie konebanus. Pesonanc

bubmmoreka [{OK
https://m.edsoo.ru/ff0b20f0

43

MareMaTnuecKkuii U NpyKUHHBIN
MAasITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTh
nepuoja KojieGaHUM OT )KECTKOCTH
IPY>XXUHBI 1 MAaCChbI I'py3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruy npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlabopaTtopnast pabota Neb
«OmnpezeneHne 4acTOThl U EPUoIa
KoJie0aHui NPYKMHHOTO MasiTHUKa

bu6moreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopnast pabota No7
«[IpoBepka HE3aBHCUMOCTH TIEpHOIA
KoJie0aHHI TPy3a, TOIBEIICHHOTO K
HUTH, OT Macchl rpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpoonbHbIE 1
TIOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenus "MexaHnuecKue
BOJIHBI B TBEPJIOM TeEJI€.
CeiicMUYeCKHE BOJIHBI"

50

3Byk. PacnpoctpaHenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenosanue "HabmrogeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
uH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJLHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
MexaHn4yeckue KoyieOaHus ¥ BOJTHBI"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b25f0

55 KonTtponesHas padota Ne2 o teme
"3akoHbI coOXpaHeHus1. MexaHu4eckue
KoJIeOaHus U BOJIHBI"

56 AHanu3 KOHTPOJIBHOM pabOTHI. bubnuorexa [JOK
DNeKTPOMarHuTHOE TOJIE. https://m.edsoo.ru/ff0b2abe
DJEeKTPOMAarHUTHBIEC BOJIHBI

S/ CBoJicTBa AJIEKTPOMATHUTHBIX BOJIH

58 Ypok-koupepenmus "[kana bubmmoreka [JOK
ANEKTPOMAarHUTHBIX BOJIH. https://m.edsoo.ru/ff0b2fe6
Hcnonp3oBaHne dJEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBSI3H"

59 VYpoxk-uccnenoanue "N3yuenne bubmuorexa [JOK
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa"

60 Pemenne 3agad Ha onpeneecHue
YacTOTHI U JUIUHBI 3JIEKTPOMArHUTHOM
BOJIHBI

61 DneKTpOMarHuTHas IpUpojia CBETa. bubnuoreka [JOK
CkopocTth cBeTa. BoHOBBIE CBOMCTBA https://m.edsoo.ru/ff0b31d0
cBeTa

62 Hcrounuku cBerta. [IpsmoauneiiHoe bubnuoreka [JOK
pacnpocTpaHeHUE CBeTa. 3aTMEHUS https://m.edsoo.ru/ff0b3658
Connua u JIyHsl

63 3aKOH OTpaKEHUs CBETa. 3epKaia. bubnnoreka [JOK
Pemienue 3a1a4 Ha mpuMEHEHUE https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa

64 IIpenomnenne cBera. 3akoH bubnuoreka [IOK
NIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea

65 [lonHoE BHYTpEHHEE OTpaXKEHUE bubnuorexa [IOK

cBera. Mcrnonp30BaHHE OJIHOTO
BHYTPCHHCT'O OTPAXKCHUSA B

https://m.edsoo.ru/ff0b3c5c¢c
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OIITUYCCKUX CBECTOBOAAX

66 Jlaboparopuas pabota Ne§
"UccnenoBanue 3aBUCUMOCTH yIJia
MPETIOMIICHHUSI CBETOBOTO JIyda OT yriia
MaJeHNsl Ha FpaHule "BO3yX-
cTekno""

67 Ypok-koHpepenmus "Vcnonb3oBanne
MTOJTHOTO BHYTPEHHETO OTPAKEHUS:

CBETOBO/IbI, OTITHKOBOJIOKOHHAS
CBsI3b"

68 JIuuzel. OnTUYecKast Cuja JIMH3BI bubnuoreka [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoeHme N300paKeHUH B IMH3AX bubnmorexa [JOK

https://m.edsoo.ru/ff0b444a

70 JlabopaTtopnast pabota Ne9 bubmuorexa [JOK
"Onpenenenre GOKYCHOTO https://m.edsoo.ru/ff0b4206
PacCTOSIHUS U ONITUYECKOU CHJIBI
cobuparomei JUH3bI"

71 Ypoxk-koupepenius "OnTuueckue bubmuorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 ['ma3 kak onruyeckas CUCTEMA. bu6mmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanuthb 3peHue"

74 Pa3znoxenue Genoro ceeTa B CEKTP. bubnuoreka [JOK
Omnbitel HetoToHa. Crioxkenue https://m.edsoo.ru/ff0c0f4c
CHEKTpalbHBIX 11BETOB. [lucnepcus
CBeTa

75 Jlaboparopnas padota Ne 10 "OmnbITsl bubnuoreka [JOK
0 Pa3NoKEHUI0 OENIOro CBETa B https://m.edsoo.ru/ff0c0e2a
CHEKTpP U BOCIPUATHUIO 1IBETA
MPeIMETOB MPU UX HAOIIOCHUH uepe3
1[BETOBbIE (PUILTPHI"

76 Ypok-nnpaktukyM "BosHOBbIE



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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CBOMCTBA CBETA: IUCIIEPCHUS,
uHTepdepenims u nudpaxus’”

77 OmnbiTel Pesepdopaa u muranerapuast bubnuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. Monens aroma
bopa

79 Hcnyckanue v moryiomnieHue cBera bubnuorexa [JOK
atoMoM. KBanTsl. JIuHeiuarsie https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 Ypok-npaktukym "HabmoneHne bubmmoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PanmoakTHBHOCTE U €€ BUIIBI bu6moreka [IOK

https://m.edsoo.ru/ff0c1672

82 Crpoenwne atomHorO siapa. Hyknonnas bubmorexa [IOK
MOJIENb https://m.edsoo.ru/ff0cl8ac

83 PannoakTuBHBIE MpEeBpaIeHUS. bubmuorexa [JOK
W3oTonbl https://m.edsoo.ru/ff0clal4

84 Pemrenune 3amay no reMe: bu6mmoreka [IOK
"PagnoakTrBHbBIC peBpalieHus" https://m.edsoo.ru/ffOclb4a

85 Ilepnon monmypacnana

86 Ypoxk-koHpepennus "PagnoakTuBHbIC bubnmuoreka [JOK
U3JIyYEHHUS B PUPOJE, METULIMHE, https://m.edsoo.ru/ff0c2126
TEeXHHUKE"

87 SnepHbie peakuu. 3aKOHBI bu6mmoreka [JOK
COXpaHEHUS 3apsAI0BOI0 U MaCCOBOIO https://m.edsoo.ru/ff0c1c58
qucel

88 DHeprusi CB3U aTOMHBIX siaep. CBs3b bubnnoreka [JOK
MAacChl ¥ SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenne 3aga4d mo reme "SAnepHbie
peakuun"

90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Wcrounuku sHeprun CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88

91 VYpox-koHpepenuus "AnepHas

sHepreTuka. Jlencreus
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PaaOaKTUBHBIX PI3JIy‘ICHPII>1 Ha KUBbIC
OpraHu3msl"

92 [loaroroBka K KOHTPOJBHOW paboTe bubnuorexa [JOK
1o Teme "DIEKTPOMArHUTHOE TOJIe. https://m.edsoo.ru/ff0c223e
DNEKTPOMAarHUTHBIE BOJHBIL.

KBanToBbIe siBIICHUS"

93 KonTtponeHas padota Ne3 mo teme
"DJIeKTPOMarHUTHOE TIOJIE.

DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBbIC siBIICHUS"

94 AHanu3 KOHTPOJIBHOUM paboTHI. bubnuoreka [JOK
[ToBTOpEeHME, 0600IIEHNE TTO TEME https://m.edsoo.ru/ff0c245a
"Bzaumoericreue Ten"

95 [ToBTOpenue, o6odmeHne. Pemenue bubmuorexa [JOK
paCUETHBIX U KQaUECTBEHHBIX 3a/1a4 10 https://m.edsoo.ru/ff0c2572
teme "TernoBbie mporecch”

96 [ToBTOpenue, o6obmenue. Pemenue bu6mmoreka [IOK
paCUETHBIX U KQaU€CTBEHHBIX 3a/1a4 10 https://m.edsoo.ru/ff0c2a22
teme "KII/] TennoBeIX nBurarenci'”

97 [ToBTOpenue, o6obmenue. Pemenue bu6mmoreka [IOK
pacUETHBIX U KQU€CTBEHHBIX 3a/1a4 IO https://m.edsoo.ru/ff0c2b30
teme "KII/] snexkrpoycrtanoBOK"

98 [ToBTOpEeHME, 0600IIEHNE TTO TEME bubnmuoreka [JOK
"CBeToBbI€ sIBJICHUSA" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpEeHME, 0000IIEHNE TTO TEME bubnmuoreka [JOK
"3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpEenue, 06061IeHNE TIO TEME bubnnoreka [JOK
"Konebanus u BoJIHbI" https://m.edsoo.ru/ff0c2e82

101 Hrorosas koHTposbHas paboTa. bubnnoreka [JOK
[ToBTOpenue, 060061IeHNE TIO TEME https://m.edsoo.ru/ff0c3044
"CBeToBbI€ sIBJIEHUSA"

102 AHanu3 UTOroBoi KOHTPOJIBHOM

pabotsl. [loBTOpEeHue, 00001IeHNE TTO
teme "KBaHTOBas U sjepHas pusuka"



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

1. ®usuxka: 7-i1 knacc / A. B. Ilepsimkun, M. : JIpoda, 2014,
2. ®usuka: 8-if knacc / A. B. Ilepsimkun, M. : Ipoda, 2016.
3. ®wusmka: 9-ii knace / A. B. Iepenukun, E. M. I'yrauk, M. : Ipoda, 2008.

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA:

1. ®usmxa: 7-i knacc. Meroauueckoe nocobue / H. B. ®unonosuy, M. : Jlpoda, 2015.

2. ®wusuka: 8-if Kiacc. [Toypounsie MeToanueckue pexkomenaamnuu / A. B. Jlronaus, E. B.

Kucnskosa M. : Ilpocsemenue, 2017.

3. ®wusuka: 9-ii knacc. [Toypounsle MeTouueckue pekomenaamuu / A. B. Jronaun, E. B.

Kucnskosa M. : Ilpocsemenue, 2017.

4. C6opnuk 3ama4 no ¢usuke: 7-9 ki.: k yueonukam A. B. Iepeimkuna u gp. /T, A.

JlonmoBa M. : Ok3amen, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET:

1. Bu6auoreka LIOK.
2. udposas o6pasosarenpHas cpena «Jkmacey.

3. DieKTpoHHbIH 06pa3zoBaTeNbHbli pecype «JlomMamnue 3aganus. OcHOBHOE obLIee

obpazoBanue. Ouznkay, 7-9 kinacc, AO UznarensctBo [IpocBemienue.
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