MUHHCTEPCTBO IPOCBELIEHUS POCCHIMCKOU ®EAEPALLAN
Munucrepcrso O6pasosannst Opendyprexoii O6macT
YOy «COlI «OP-ABHEP»

I'paxnannn Poccuiickoii ®exepaunu Iosns Mepasns Mowe Maiiepe

PACCMOTPEHO COI'JTACOBAHO YTBEPXXJIEHO
MeroanueckuM 00beIMHEHAEM 3aMecTHTEND TUPEKTOpa
YUTEJIEH ; s
y o - Muponosa KA.
’ Muxaiinosa A.C.

ot «29» aprycra 2023 r.
[Tporoxon Nel
ot «29» arrycra 2023 1.

PABOYAS ITIPOI'PAMMA
(ID 1260967)

yuedHoro npeamera «®uznkar»

s oOydaromuxcst 7 — 9 kinaccos

r. Openoypr 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKUM Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3uKe yUWUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[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 00y4arouXCs.

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

duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
IPEIMETOB, MOCKOIbKY (pU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMHU KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyueHus (U3MKK Ha YpOBHE OCHOBHOTO OOINEro 00pa3oBaHHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnerun Munncrepctsa npocsemienus Poccuiickoin @enepanuu (poTOKoa OT 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJI€ TTO3HAHMS U (POPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTCCTBEHHBIX HAYK, TCXHUKH 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 CIICAYIOIUX 3adaY.

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;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTtopHbie pabOTBl W  DKCIEPUMEHTAJIbHBIC HCCICIOBAHHS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

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

3HAKOMCTBO €O cepaMu IpodecCHOHaATBHON ACATEILHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpa3oBanus orBogauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZem0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

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



1a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAUBHUIYAIBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX 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. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

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

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

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

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

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminueckux) Tenl. B3auMOCBSI3b MEXy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmongenue  siBACHUN,  OOBSCHSIOUIUXCS  MPUTSDKCHUEM  WIH
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMojeicTBUE Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCcTHKa B3auMojiecTBusl Ten. Cuia ynpyroctd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHHE MOKOs. TpeHue B MPUPOJI€ U TEXHHUKE.
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. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJBKEHHS Opycka WM IapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

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

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

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



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

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3aymiHON oOonouku 3emuu. Omnbit Toppuuennmu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

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

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposBnenue nercTBUst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTb BBITAJIKUBAIONIIEH CUITBI OT 00bEMA MOrPYKEHHOM YacTH Tena
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U TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BRITECHEHHON KUIAKOCTH.

8. YcnoBue IJIaBaHMs TeJ: MJIABaHUE UITU TIOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIICHUS TTIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOU B

~

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, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH CHUJIBI,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.
Pa3nen 5. PaGora u MmomHoCTh. JHEprus.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuiio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThI CUJIbI TPEHUS MPU PABHOMEPHOM JABUKEHUU TeJa 110

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBHI 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 amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTEH 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. BHyTpeHnsss sHeprus. CrnocoObl HW3MEHEHUsS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

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

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO 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 qaBieHUs BO3yXa B Oa/JIOHE HITTPHUILA.

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

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

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

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

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

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

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

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



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

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTOSSHHOTO TOKA. JIEMCTBUS 2JIEKTPUYECKOrO0 TOKa (TEmIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 ydactka uend. [locienoBaTenbHOE U MApAIIEIbHOE COCTMHEHUE POBOTHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoE
rojie. MarautHoe moJjie 3eMJIM M €ro 3HaueHue g Xu3HM Ha 3emuie. OIBIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmonib30BaHUWE  DJIEKTPOABUTATENEH B  TEXHUUYECKHUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnkn NOCTOAHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHrue HEBO3MOKHOCTH Pa3JCICHHS TOJI0COB MarHNUTa.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUA 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre u peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHUKA OT €ro JJIWHBI, IUIOMIAIU IOTEPEYHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHne MOIIMHOCTH JJIEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO TOJISI IIOCTOSTHHBIX MarHUTOB MPH UX 00bETMHEHUN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTYIIKX ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHs Y HaNPABJICHUS HMHIYKIIMOHHOIO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoinHelHoe JBukeHue. CB0OOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m wactora oOpalieHws.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HeroroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIlyJibca. PeakTuBHOE IBHKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHHUS Tejla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIMHEMHOTO JIBUKEHHS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmonenne paBeHcTBa CHIT MPU B3aUMOJICUCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOMW TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS TP PAaBHOMEPHOM JIBH>KEHUU Tea MO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexannuyeckue KojJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKuii U NpYyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoJIHbL. (CBOWCTBa MeEXaHWYEeCKHX BOJH. [IpoposibHblE U
[ONEpEeYHbIe BOJIHBL. JIMMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HabGmonenue koneOaHuii Ten Mmoj JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TMEPHOJIa KOJIEOAHUN TIPYKUHHOTO MasSTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb MEpHoja  KoyieOaHHi
IIPY’KUHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOJHOTO MaieHUs.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHeIX BOJIH. IlIkama ayexkTpoMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSA3U.

OnexTpoMarHutHas npuponaa csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC ABJICHMUS.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpaneHue cpeta. 3atMeHusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VICmonb30BaHUE TIOJHOTO BHYTPEHHETO OTPaXEHHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B muH3e. OnTudeckas cuctema (poroarmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ JIydeu B pacCeHBarolIeH JUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpunuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH yTJIa OTPa)XCHUsS CBETOBOTO JIydya OT yrja
NaJCHUS.

2. W3yuenue xapaKTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnemoBanue 3aBUCMMOCTH yrja IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. TlonmydeHnne N300paKeHUI ¢ TTOMOIIBIO COOMPAIOIEH JTUH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMNBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJCHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pe3epdpopna u mianerapHas mMojenb atoma. Mogaens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
anpa. Hyxkimonnas wmoxaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npeBpaienus. [lepuon nmonypacmnanga aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuxa. J[eMCTBUS pPaAMOAKTUBHBIX U3JIYYCHUN HA JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOAYITH IPEIHA3HAYECH JIJISl CUCTEMAaTU3aINH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke i MOJITOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH mpeaMerT.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS MOCTHKEHHUE TPEIMETHBIX H
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOEHHUE HAY4YHBIX METOJOB HCCIEI0BaHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMNIMATBHO AEATETLHOCTHBIN XapaKkTep JaHHOTO pa3jieNia peaausyercs 3a
CYET TOro, 4TO O0YYAIOIIHECs BBIMOIHSIIOT 33JJaHUsI, B KOTOPBIX UM IIpeAJIaraeTcsi:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
HCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHUW COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA NPEBPALIEHUSA U COXPAHEHUs BCEX M3BECTHBIX BUIOB
DHEPTHH.



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, METAMPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

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

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

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXK/ICHUHU 0OIIECTBEHHO 3HAYUMbBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (pU3MyYecKkod Hayku: €€ TapMOHUYHOTO
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 HAy4YHOW JIO0O3HATENBHOCTH, HMHTEpEca K HCCIEI0BATEIBCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

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

— copMHUPOBAaHHOCTH HaBbIKA pediekcuu, MpU3HAHNE CBOETO IIPaBa Ha OLTUOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS



e — AKTUBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBbHOM HANPABICHHOCTH, TPEOYIONIMX B TOM YHCIIC U PUBHMUYECKUX 3HAHUN;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO Tpodecchil, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3aj1ad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TJI00AILHOTO XapaKTepa SKOJIOTMYECKUX MpoOJeM U IMyTed HX
pelieHus;

e 8) aganTanmuM K M3MEHSIOIIMMCS YCJIOBHSM CONHUAJBHOW M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJICUCTBUU MPH BHINIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIIEHWE YPOBHS CBOEH KOMIIETCHTHOCTH 4Yepe3 IPaKTUUECKYIO
NEeSTeNIbHOCTB;

e — OTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHUMU, B TOM YHCIIe (OPMYIUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTHUS B NPHOOPETEHWU HOBBIX (UIUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUYETOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TIPHUYUHHO--CJICICTBEHHBIC CBS3M IMPH H3YYCHUH (DU3UIECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM JICTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHMaHTOB pEIIeHUs, BBIOOp Hamboiee
MOIXO/ISIIIIEr0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nuecKkuii SKCHEpPUMEHT, HeOONbIIoe HCCAeAOBaHHE (U3HUECKOTO
SBJICHUS,

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIIOICHHUS], OTIBITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
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 WHpOPMAIMM WM JaHHBIX C y4ETOM MPEIJIOKEHHOW y4eOHOU
bu3ndeckoi 3a1a4m;

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

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIbHYIO (OpMY TIpEICTaBICHUS
uHbOpPMAIIMK W WUTIOCTPUPOBATH pelIacMble 3a]addl  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOUHAIIHSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOCSKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOH TeMbI H
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



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

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThl MpHU PelIeHH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM N1€ATEIbHOCTH, OPraHU30BbIBATH ACHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMU WICHAMHU
KOMAaH/Ibl;

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

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYEOHBIX CUTYyaIUsX, TPEOYIOUIUX
JUTst petieHust GU3NIECKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEAOBAHMS C y4ETOM MMEIONIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeiaraTh IJlaH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIBCTB, W3MEHHUBIIMXCS CUTYyallMid{, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJa0BeKa B XOJ€ CIopa Wiu AUCKYCCUM Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU perieHUH (U3NUYECKUX 3aa4 WIH
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:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuia, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpAIlICHHUS, TIepeaaya JaBICHUS TBEPABIMU TEIAMU, KUJIKOCTSIMH U Ta3aMHU,
aTMoc(epHOE [aBiieHWE, IUIaBaHHWE TeJl, MPEBpALICHUS MEXaHUYECKOM
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMU B XKUBOW M HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHN) (PU3UUECKUX SBJICHUIA;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeMMUuHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOPOCTb, CpEIHss CKOPOCTb, CUJIAa YIIPYIOCTH, CUJIA TAKECTH, BEC TENa,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BBITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMalbHas dSHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bu3HUECKH CMBICT UCTIONB3yEMBIX BETMYHMH, UX 0003HAYCHUS U €IUHUITBI
¢u3nuecknX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIONIUE JAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJB3Ys MpaBUiia CJIOKEHUsI CUl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlauy 3aMKChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (DU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
IpenoNoxkeHue (TunoTe3y), pa3indaTh U HHTEPIPETUPOBATH MOJTYUESHHBIN
pe3yNbTaT, HaXOAWUTh OMIMOKM B XOJI€ ONBITA, JelaTh BBIBOJLI MO €ro
pe3yabpTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3MUECKrX CBOMCTB Tell: (POPMYITHPOBATH MPOBEPSEMBIEC TPEATION0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUs, 3aIUCHIBATH X011
ombITa U GOPMYITHPOBATH BHIBOBI;

BBINIOJIHATh TMpPSMbIE H3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATHL TMOKa3aHUS MTPHOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEPHO IBUXKYILIETOCS Te€JIa OT BPEMEHU JIBUKEHUS TeJa, CUIIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOUIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTPY>KEHHON YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJTHATh M3MEPEHUsS, CIENys MPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TEJIa, CHJIAa TPEHUS CKOJIBKEHUS, TABJIICHHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TeMO, KOA(Q(UIIMEHT TIOJE3HOTO  JICWCTBHSI  MPOCTHIX
MEXaHH3MOB), CJCAys MPEIOKCHHONW HWHCTPYKIIMKM: TPH BBITOJHEHUN
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHNE NCKOMOK BEJTMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABHUKHBIA W HEITOABUKHBIN 010K, HAKIIOHHASI TNTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMbIE (U3HUIECKUE 3aKOHBI
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOICHISI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM M TyTEM CPAaBHEGHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COACPKAHUS, CIPABOYHBIE MaTePUAIIbl, PECYPCHI
cetn VHTepHer, BiameTb mpuUEMaMU KOHCIEKTHPOBAHHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciie MyOJUYHO JIeNaTh KpaTKUe COOOIIEHUS O pe3ybTaTax IPOEKTOB WU
y4eOHBIX HCCJIEIOBaHUM, PU STOM T'PAaMOTHO HUCIOIb30BaTh M3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

IpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTABJICHHBIMHU 3aJauyaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCUCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACBINICHHBIA Map, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAaHUE, KAMUJUISIPHBIC SBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TenI0npOBOHOCTb, KOHBEKI[HS, U3JIyYEHHE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWUMOJCHCTBUE MAarHUTOB, JIENCTBUE
MarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE WHIYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBJICHHE W3YYCHHBIX (U3WYECKUX  SBJICHUNW B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, WHEs, CHETa, JIEKTPUICCKHE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moJIFOCOB, POJIb MATHUTHOTO MOJIS JJ1s )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHWE, TMPU HTOM TMEPEeBOJUTHh MPAKTHUECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUI;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJabHAas TEIIoTa NapooOpa3oBaHMs, yJeiabHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAaIlIMHBI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, IEKTPUUECKUH 3apsij, CUla
TOKa, DJJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHUE  IPOBOJHHMKA,
yJIeTIbHOE COMPOTUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpU ONHCAHUM TPABUIBHO TPAKTOBATh (PUIUYECKUA CMBICI
UCIIOJIb3YEMbIX BETUYMH, 0003HaYEHUS U €JUHULbI (PU3UUECKUX BEIUYMH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIMYHMHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(du3HUeCcKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUSI SHEPTHUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MATEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBaOINE (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHaiIn3a
yCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUYECKON BEIIMUUHBI C U3BECTHBIMU JaHHBIMH,
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUINTh IpPH MOMOIIU
(Gu3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWUI0O (PU3MYECKUX SBICHUN  WIH
¢du3rUecKnX CBOMCTB Tel (KamUUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHWH OT LBETA M3Iydaromed (IOrjaomarole)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATypbl KUAKOCTU U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS



MarHuTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUrarTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyA0BaHUs, ONMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIaKHOCTH
BO3JyXa, CUJIbl TOKA, HANpPSHKEHUS C HCIOJb30BAHUEM aHAJOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

POBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod Cc UCHOJb30BaHHEM MpPSAMBIX HU3MEPEHUU  (3aBUCUMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHME TOCJEAOBATEIbHOTO M  MapaJJIeNbHOIO  COEIMHEHHM
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYSHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1eJaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHusi (U3NYECKUX BeNIMYUH (yIerabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIeys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

co0JIrF01aTh TIpaBHUJIa TEXHUKN 0€30MaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHLMUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONUCTB C OMIOPOM HA X OMHMCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TapOBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOW SHEPTUH, DIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMbBIC
¢u3nyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTElb BHYTPEHHErO CropaHus,
ANEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKUX Ieneil ¢
MOCJIEA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KHU3HU I obecriedeHnsi 0€30MacHOCTH MpH OOpalleHn: ¢ MpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM U INYTEM CpaBHEHUA
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsl ABIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33/laHUi HAyYHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BiIaaeTb NpuéMaMu KOHCIIEKTHPOBAHHS — TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIE ITyOJIMYHO MPEACTABISATE PE3yIbTaThl IPOCKTHON
WM MCCIIE0BATEBCKON IEITeTLHOCTH, IIPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

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

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAaHHMYECKOTO JABMKCHHS, aedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMAarHUTHBIC BOJTHBI, IIIKaIA
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIIEKTPBI UCITYCKAHMSI ¥ TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, DPABHOYCKOPEHHOE MPSMOJMHENHOE ABUXKEHUE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIIMHEHHOE PpacHpOCTpaHEHHE, OTPAKCHHE H TMPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
M3JTyYCHHS) TI0 OTMCAHUIO X XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJINBBI ¥ OTJIMBBI, IBHKEHHE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIYy4YH, PAIHMOAKTUBHOE H3ITYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA Tel M (DU3MUYECKHE SIBJICHUS, UCIIONIb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAaJeHus, BEC TeJa, HMIIYyJbC Tella, HMMIYJIbC CHIIbI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
HpPY>KUHBI, KHHETHYECKAast SHEPT U, TT0JIHAsE MEXaHNYeCKasi SHEPIUsl, IEPUOT
M 4YacToTa KoyieOaHWi, /UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTelb MPEIOMIICHHSI Cpefbl), NpPU OINHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKHUM CMBICT HCIONIB3YEMBIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEJIMYUHY C APYTMMHU BETUYMHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMH CUJI, NPUHIUI OTHOCUTEIBHOCTH [ amuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATh
HEJO0CTAaIOIIME WIN U30BITOUYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMbIE ISl pELIeHUs, NPOBOAUTH pacu€Tbl M OIEHUBATH
PEANMCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOUIU
(Gu3MUeCKX METO/OB, HCIOJb3Yysl ONMHCAHHE HCCIIEOBAHUS, BBIJCIAThH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nUecKrX CBOWCTB Tell (M3ydyeHUE BTOpOro 3akoHa HploToHa, 3aKoHa
COXpaHEHHUs] PHEPTuH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTBH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, MPSIMOJIIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CIEKTpP, U3YUECHUE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEJILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHOCO0a HW3MEPECHHUS
(u3MepuTenbpHOro nNpudopa);

HOPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMJKEHHHM 0€3 HadaJlbHOM CKOpPOCTH, HepHojaa
Koie0aHWii MaTeMaTUYeCKOTO MasTHHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpakeHUsi CBETa OT yriia MajJeHus U yriia mpejioMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYMH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUSs;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS] (U3MYCCKUX BEIWYUH (CpPEeTHSSA
CKOPOCTb M YCKOPEHHUE TeJia TPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHUE
CBOOOJTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIbXKEHUsI, MeXaHu4eckass paboTa M MOIIHOCTb, YacTOTa U MEPUO]
KoJIcOaHWA MAaTeMaTHYeCKOTO0 W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparoiedl JMH3bI, PAJAUOAKTUBHBIA (POH): IUJIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEpPEHUs, CIeays NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCIISITH 3HAUCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yJIbTaThl C YIETOM 3aaHHOU
TIOTPEITHOCTH U3MEPEHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYECKUX MOJIEIICH:
MarepuajgbHas TOYKa, a0COJIIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIeIb aTOMa, HYKJIOHHAsI MOJIEITb
aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHLUMBI  JEUCTBUS HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha MX ONHUcaHus (B TOM YHCIE:
CIIUJIOMETpP, JaTYUKH IIOJIOKEHUS, PACCTOSIHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, Tepuckor, ¢oToanmapar, ONTHYECKHE CBETOBOJIbI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbI M CXEMaTHYHBIC PUCYHKH M3YYCHHBIX TEXHHUECKUX
YCTPOUCTB, U3MEPHUTEIBHBIX IPHUOOPOB M TEXHOJIOTHISCKUX ITPOIIECCOB MPHU
pelieHnd  y4eOHO--TIPaKTUYECKUX 3a7ay, ONTHYCCKUE CXEMBI A
MOCTPOCHHUS U300pKCHUH B INTIOCKOM 3€pKaJie U COOMpArOIIeH JINH3E;
IPUBOAUTL  NPUMEPbl  (HAXOAWTh  HHPOPMAIIMIO O  MPHUMEpPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (U3NYSCKUX 3HAHWH B ITOBCEIHEBHOM
KU3HM IS oOecTiedeHus: 0€30MacHOCTH IIPH OOpAIICHUH C MTPUOOpaMH U
TEXHUYCCKUMU YCTPOHCTBAMH, COXPaHEHHS 3JI0POBbS 1 COOIIOICHHUS] HOPM
9KOJIOTHYECKOTO MOBEJCHUS B OKPYIKAIOIIEH cpesie;

OCYIIECTBIIATh IMOWUCK HHpOpMAIUU  (HU3NISCKOTO COACPKAHHUSI B
HNHuTtepHeTe, caMoCTOATEIbHO (POPMYIHPYSI TTOMCKOBBIN 3aIIpoC, HAXOAUTh
IyTH ONPEICIICHUS JOCTOBEPHOCTH MOJYYSHHONH MH(POpMAIMU HA OCHOBE
MMEIOIINXCS 3HAHUH U JOMOJIHUTEIBLHBIX HCTOYHHUKOB;



MCITI0JIB30BAaTh NP BBIMOJHEHUU YUEOHBIX 3aJaHUIl Hay4YHO--TIOMYJISPHYIO
AUTEpPaTypy PU3HUECKOro COACPKAHUS, CIIPABOYHBIE MaTepUAIIbl, PECYPChI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yaAbTaThl MPOEKTHON MIIN UCCIEA0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

2 41 4 1
3 HEPIU, MAcea, IIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
JlanrieHue KuAKOCTH ° https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BemecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 2 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4 2
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 6 14.5



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 Bsaumoneiicteue Te 20 1 3
HMOACHCTBHC TET https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 1 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJIHEI
bu6 OK
2.1 Mexaunueckue KojieOaHus 7 1 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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BXOIHAA IMAT'HOCTHYECKAS PABOTA 110 ®PU3UKE
7 KIIACC

Kpurepuu ouenuBanus:

Bcero 19 6annos

90 - 100% (17-19 6amnoB)-«5»

73-84% (14-16 6aynoB) — «4»

57-68% (11-13 6amioB) — «3»

0-52 % (0-10 6ammoB) — «2»

Bapuanr 1

Al. Hayka, u3yuatoias pa3HooOpa3HbI€ SIBIICHUS IPUPO/IBL.
A) Ousuka b) buonoruss B) I'eorpadus

A2. YTo U3 NEepEeUnCIECHHOrO SIBISETCS TEIOM?
A)Bona b)Bpems B) Pyuka

A3. YTo U3 NEepEeUUCIECHHOIO SBISETCS SIBICHUEM?
A) Bocxox connnia  bB) Ilpoitnennsiii myts B) [loxox B sec

A4. CKOIbKO METPOB COEPKUTCS B 1, 7 kM ?
A)17m B)1700m B)O0,17m

AS. Tlpubop mist u3yueHus HeOECHBIX Ten?
A) Muxkpockom b) Teneckon B) JIyna

A6. UT0oOBI y3HATH, YTO MPOUCXOAUT C TEIAMH MPHU OXJIAKICHUM U HarpeBaHUU
MBI TIPOBOJIUM. . .
A) Habmonenne b) Msmepenue  B) DxcmepumeHt

A7. KakuM npubopomM u3MepsoT JJIHHY?
A) Mensypkoil. b) Jluneiikoii. B) Cekynnomepom.

AS8. Bpruuciamure CKOpoCTh JbDKHHKA, Ipoienniero 20 km 3a 24.
A)Sxm\u  B)1wm\c B) 10xm\y

A9. CKOJIbKO CAHTUMETPOB B OJTHOM MeTpe?
A) 100. B) 0,001. B) 10.

A10. Benuuaimuidi yueHbld JpeBHedl ['penuu, yuurtens Asekcanapa
Makenonckoro?
A) Hemokputr b) Apucrorens B) CyBopos



Bl. Kakue eguHunpl H3MEpEeHUs U3 NPABOrO CTOJOMKA COOTBETCTBYIOT
BEJIMYMHAM, IPUBE/ICHHBIM B JIEBOM CTOJIOMKE?

1.Jlnmuna a) rpaayc llenbcus
2.Macca 0) METp B CEKYHAY
3.Temnepatypa B) CEKYyHJIa

4 Bpewmsi ') KWJIOTpaMM
5.CKopoCTh 1) METP

B2. Benocunemuct 3a 60 c. mpoexan 300 m. C Kakoil CKOPOCTBIO €Xall
BEJIOCUIIEIUCT?

B3. Kakas ckopocts 6ombiie: 20 m/c wiu 72 km/4?

C1. Pemute 3amady ¢ nojgHbM oopmiienueM: M3 myHkTa A B pa3Hble CTOPOHBI
BbIEXaJM BEJIOCUMEANCT CO CKOPOCTBIO 5 M/C M1 MOTOIUKIIUCT CO CKOPOCTHIO 15
M/c. Kakum Oyner paccTosiHue Mex1y HUMHU 3a 1| MUHYTY?

Bapuant 2

Al. YTo U3 nepeuncieHHOro SBISIETCS TEIOM?

A)Bona b)Bpems B)Pyuka

A2. Hayka, u3y4arorniasi pa3HOOOpa3HbIe SBICHUS TPUPOIBI.
A) Ousuka b) buonoruss B) I'eorpadus

A3. UTO U3 NepeunCICHHOrO SBIISIETCS SIBICHUEM?
A) Bocxon connnia  b) Ipoiinennsiii nyts B) [Toxox B nec

A4. CKOJIBKO METPOB COAEPKUTCS B 2 KM ?
A)20m B)2000Mm B)0,02m

AS. Tlpubop st n3yueHuss HeOECHBIX Ten?
A) Mukpockom b) Teneckon B) Jlyna

A6. 3a epeneToM NTHUIL MBI ...
A) Habmonenne b) WMamepenue  B) DxcnepumeHT

A7. Kakum mpubopom u3MepsitoT 00beM KUIKOCTH ?
A) Mensypkoil. b) Jluneiikoii. B) Cekynnomepom.

AS8. Brrurcnure cKOpoCTh JIbDKHUKA, Tpomeanero 30 km 3a 34.
A)S5xm\iu  B)1wm\c B) 10xm\y

A9. CKOnbKO METPOB B OAHOM KUJIOMETpE?



A) 100. B) 0,001. B) 10.

Al10. Benmnuaimuii yuyeHbId JpeBHed ['penuum, yuurens Anexcanapa
MakenoHckoro?
A) Ilugparop B) Apucrorens B) EBknnn

Bl. Kakue eguHunpsl H3MEpeHUsT U3 MPaBOro CTONOHMKAa COOTBETCTBYIOT
BEJIMYMHAM, IPUBEJICHHBIM B JIEBOM CTOJOMKE?

1. Macca a) rpanyc Llenbcus
2. Jlninna 0) MeTp B CEKYHY
3.Bpems B) CEKYyH/JIa

4. TemnepaTyp ') KWIOTPaMM
5.CkopocTh 1) METp

B2. Benocunemuct  exan co ckopocthio Sm\c. Kakodt myTe mpoexan
BeJiocureauct 3a 60 c?

B3. Kakas ckopocts 60mbiie: 30 m/c wnmu 108 km/a?
C 1. Pemnte 3anavy ¢ monHbsIM oopmieHueM: M3 myHkra A B pa3Hble CTOPOHBI

BbIEXaJM BEJIOCUMEANCT CO CKOPOCTHIO 5 M/C M1 MOTOIUKIIUCT CO CKOPOCTHIO 15
m/c. Kakum Oynet paccrosiHue Mexay HUMuU 3a 1 MuHyTy?




KOHTPOJIBHAS PABOTA Ne 1 I1IO ®U3UKE
7 KJIACC
Kpurepun onieHUBaHUS
Hroro — 11 6amnos.
10-11 6annoB - orenka «5»- 83-100%
8 - 9 6amnoB — onenka «4» - 72-81 %
6 - 7 6ayutoB — oreHKa «3»- 54-63%
Meunee 6 0ayioB — orieHKa «2»-MeHee 54%

Bapuanrt 1

1. VI3MeHeHue ¢ TeueHHeM BPEMEHHU MOJIOKEHUS TeJla OTHOCUTEIBHO JPYTUX TeJ
Ha3bIBACTCS

1) MexaHHnuyeckoe IBMKEHUE 3) Tpaekropus

2) npsmasi IMHUSA 4) nponAeHHBIN MyTh

2. JlnuHa TuHWH, BIOJIL KOTOPOU JIBHXKETCS TEJIO — 3TO

1) MexaHHuyeckoe IBMKEHUE 3) Tpaekropus
2) TpOWAECHHBIN MYTh 4) npsimast TUHUA

3. B teuenne 30 c moe3s ABUTANICS PAaBHOMEPHO CO CKOPOCTHIO 72KM/Y .
Kaxoii myTh mpoien noesa 3a 3To Bpems?

1) 72m 3) 600 M
2) 210m 4) 72 M

4, OnpenenuTe IJIOTHOCTh METAJIMYECKOro Opycka maccort 949 r u
ooveMom 130 cm3?
123820 r/ cMm3 3) 0,0073 1/ cM3
7,3 xr/ M3 4)7,3 1/ cm3

5. Manburk maccoit 50 Kr coBepuiaeT npbKOK B BbIcOTy. CHila TSKECTH,
JNENUCTBYIOIIAs HA HETO BO BPEMSI MIPBIKKA, IPUMEPHO paBHA
500 H 3) 5SH
50 H 4) OH

6. Ha Temo neiicTByIOT nBE CHIbl: BBEpX, paBHas 12 H, u BHuU3, paBHas 15
H. Kyna HanpaBiieHa 1 ueMy paBHa paBHOJIEHCTBYIOIIAS] 3TUX CHJI?

1) Beepx, 3 H
2)Buuz,3 H
3) Beepx, 27 H



4) Buus, 27 H

/. YCTaHOBUTE COOTBETCTBHE MEXIY (PU3NYECKHMMH BEIMYMHAMU U HX
U3MEpPUTEIBHBIMU ~ MIPUOOpaMHU.

K kaxxaoil mo3uuuu nepBoro cTojodia noadepuTe COOTBETCTBYIONIYIO O3UIUIO

BTOPOI0 U 3alUIINTE B TaOJUIy BbIOpaHHbIE HUPHI MO COOTBETCTBYIOIIUMHU

OyKBaMH.
du3nyecKue BEIUYUHbI N3mepurenbHbie TPUOOPHI
A) Bec 1) Bechl
b) 00bem 2) MeH3ypKa
B) macca 3) nuHaMOMeETp

4) cexyHAOMED




KOHTPOJIBHAS PABOTA 11O ®PU3UKE
3A T TTIOJIYT'O/IUE
7 KIIACC

Kpurepun oniecHuBaHUS

Yacte «A» - 14 Gamnos

Yacte «B» - 4 0annos.

Yacte « C» - 3 6ainia.

Hroro — 21 6amos.

19-21 GamnoB - orienka «5»- 90-100%

15 - 18 0amioB — onenka «4» - 71-85%

12 - 14 6amnoB — oneHka «3»- 57-67%
Meunee 11 6amuioB — orieHka «2»-menee 52%

1 BapuanT
1. Kakoe Teno aBmXeTcst MPSIMOIUHEHHO?
A. UckycctBennsbiit cnythuk 3emiu b. Jlugt B. Konenn MunyTHO#M cTpenku
I'. PeGeHok Ha KadessiX.
2. Kakoe u3 BbIpaxkeHui BbIpakaet ckopocTh B CU ?
A. 50 xm/uac b. 5 m/c B. 60 ¢ T'. 300 m
3. B teuenne 30 ¢ moe3a ABUTANICS CO CKOPOCThIO 72 KM/ yac . Kakoil myTh oH
IPOLLET 32 3TO BpeMsi?
A.6xkmb. 0,06 kM B. 600 M T". 2160 m
4. Ha cToJsie B BaroHe noeszga CTOUT cTakaH. Kak neukercs moe3n?
A. HaGupaet ckopocts b. Topmo3sur
B. PaBHomepHO nBuxkercs I'. [TokouTces.
5. Tlo kako# hopMyIe BEIYHCIISIETCS TNIOTHOCTH BEIECTBA?
A.m=pPV b.t=s/VB.F=mgT. P =m/V
6. Macca rasza, 3amonHstomero map oobsemoB 10 m3 paBna 20 kr. Kakoma
IJIOTHOCTH rasza’?
A. 0,5 kr/ M3 B. 2 xr/ M3 B. 20 xr/ M3 I". 200 kr/ M3
7. B menzypke 20 M1 BOABI, OCTIE TOTO, KAK B HEE OMYCTUIIU MIJIUHIP, 00BeM
BOIbI motHsIICS 10 40 mut. KakoB 00beM numuHpa?
A.40ma b.20 cm3 B. 20 M I'. 40 cMm3
8. [To MexxmyHApOTHOMY COTJIAIICHHUIO 32 €IMHUITY CHIIBI TPUHSIT:
A. xunorpamm (kr) b. Hetoton (H) B. Metp (M) I'. cexynpa (c)
9. Kak Ha3pIBalOT CUITy, ¢ KOTOPOH 3eMJIs IPUTATHBACT K cede rodoe Teno?
A. Cuna ynpyroctu b. Bec tena B. Cuna tsokectu I'. Bec u cuna tsoxecTu.
10. B copeBHOBaHWU M0 MEPETATUBAHUIO KaHATA yYACTBYIOT YETHIPE YETIOBEKA.
JIBoe TaHyT kaHaT, npuknaaeeas cwibl 200 H u 300 H Bopaso, nBoe npyrux
TaHyT BiieBo ¢ cuiamu 100 H u 250 H. KakoBa paBHOI€MCTBYOIIAsA 3TUX CHIT U
B KaKyl0 CTOPOHY OyJIeT IBUTaThCsl KaHAT?
A. 150 H, Bopaso b. 850 H, Brpaso B. 500 H, Bieso I'. 350 H, BieBo.



11. Kak Ha3piBabeTcs npudOp, KOTOPHIM U3MEPSIOT BeC Tena?

A. Becsol b. Mensypka B. Jlunamomerp I'. CekyHmomep

12. Tlpu cma3ke TpyHuxcs MOBEPXHOCTEN CHUJla TPEHUS

A. He m3mensiercs b.YBennunBaercs B. YmeHbliaercs

13. C poctom Temneparypbl CKOPOCTb TudPy3un

A. Ymenbmiaercs b. YennunuBaercsa B. He n3mensercs

14. Macca tena 5 kr, UeMy paBeH Bec Tena?

A.5krB.5HB.50HT.0,5H

B1. Ilouemy nmpoBoja 3aeKkTponepeiad He HATATUBAIOT, a JENatoT TaK, YTO OHU
IPOBUCAIOT?

B2. KakoBa macca alicOepra, ecnu ero jiuaa 40 m, mupuna 15 M, a TonmuHa 3
Mm?

Cl.IToe3n nnunHoit 240 M, IBUrasch paBHOMEPHO, MPOILIET MOCT AIHHOW 360 M
co ckopocThio 5 M/c. CKOIBKO BPEMEHH MOE3/1 IBUTajICs IO MOCTY?



HNTOT'OBASI KOHTPOJIBHASI PABOTA 110 ®U3UKE
7 KJIACC
Kputepuu orieHuBaHus
«5» 90% - 100% (18-20 6aoB)
«4» 65% - 85% (13-17 GamoB)
«3» 40% - 60% (8-12 GamioB)
«2» Mmenee 40% (meHee 8 0amIoB)

Bapuanr 1
1.Yto u3 nepeuyrncieHHOro He OTHOCUTCS K (pU3nYecKuM BeTnduHam ?
A. CKOPOCTh b. macca B. Cger

2.3a 5 u 30 muHn Benocunenuct mpoexan 99 km. C kakoil cpeHel CKOPOCTHIO
OH JBUTAJICS?
A. 18 km/u b. 18m/c B. 20xm/MuH

3.CranpHOM, JIATYHHBIM U YYT'YHHBIM IIAPUKH UMEIOT OJIMHAKOBBIE OOBEMBI.
Kaxkoit n3 HuX umeeT 00JIbIIyI0 Maccy?

A. CrasbpHOMN. b. UyryHHslit B. JlaryHHBIH.

4.Yemy paBHa cuiia, JAeHCTByolas Ha Tejao maccod S50 kr, Haxonsiieecs Ha
NOBEPXHOCTH 3€MIIH?

A.0,2H b.5H B. 500 H

5.Ha Tteno nelcTBYIOT Tpu CuUJbl: HampaBieHHas BBepx cwia B 10 H m
HanpasieHHble BHU3 cuibl B 9 H u 5 H. Kyna nampapiena u yeMmy paBHa
PaBHOJEHCTBYIOIIAS ATUX CHII?

A. HampaBieHa BBepx U paBHa 4 H

b. nanpasiiena BHu3 1 paBHa 4 H

B. Hanpapnena BHu3 u paBHa 24 H

6.Kakoe napiienne okaspiBaeT Ha moJ1 kopep Becom 200 H mmomanpio 4 m3*?

A. 50I1a b. 80I1a B. 0, 511a

7.Kakue nBe pu3nyeckre BeTUINHBI UMEIOT OJIMHAKOBBIC €UHUIIBI U3MEPCHUS ?
A. Cua u pabota b. Pabora u MmomHOCTh B. PaGora m

SHEPTUs

8.KakoBa kuHeTHUYEeCKasi SHEPrusi camoiieta Maccoit 20 T, JETAIEero Ha BBICOTE
10 kM co ckopocthio 150 m/c?

A. 2,25 MTx b. 225 M/Ix B. 425 M]JIx

9.Ecnu mone3nas pabora npu nepemenieHuu rpysa pasaa 300 /[x, a 3aTpaueHHas
npu 3ToM padota coctaBuiia 4001, To KIIJI Takoro Mexanu3ma paBeH:

A. 50% b. 75% B. 25%

10.B KMIKOCTH HaxOIATCA JBa Iapa OJWHAKOBOW MAacChl, CJCIIaHHBIE W3
amfoMuHUS W Mean. Ha kakoil W3 mapoB JAecTByeT camasi Oosbimas
BBITAJIKUBAIOIIAS cUia?

A. MeTHBIN b. AnroMmuHHNEBBIN B. Cuna ognHakoBas



B1l. YcraHoBuTe COOTBETCTBHE MEXAY (U3NYECKUMHU 3aKOHAMU WU YYCHBIMH,
OTKpBIBIIMMU UX. K Kaxaoil mNo3uMUMM TEpBOTO cTojidma BbIOEpUTE
COOTBETCTBYIOIIYIO HUPPY M3 BTOPOTrO CTOJOIA M 3alUIIMTe B TaOIUIY
BbIOpaHHbIE UG PHI IO COOTBETCTBYIOUIEH OYKBOM.

A. OTKpBITHE ABJIEHHS CBOOOAHOTO MAICHUS 1). 1. HobtoTon
b. OTkphITHE 3aKOHA BCEMUPHOIO TATOTEHUS 2). b. [Nackainp
B. OtkpsiTHE 3aK0HA 0 TIEpEayYe JABICHUS KUAKOCTAMU 3). A. DiHIITEHH
Y razaMu 4). T'. anunen
5). P. bpoyn
A b B

B 2. VYcraHoBuTe COOTBETCTBUE MEXIY (GU3MUECKHUMH BEIMYMHAMH U
npuOopamMu IJisi UX U3MEPEHHUS.

K kaxx1o¥ mo3uiuu nepBoro croyida BeIOEpUTE COOTBETCTBYIONIYIO LU(Dpy U3
BTOPOr0 CTOJIOIIA ¥ 3aluIIUTe B TaOIuily BbIOpaHHbIE LHUQPPHI O]
COOTBETCTBYIOIIEH OYKBOM.

A. JlaBineHue BHYTpH KUJKOCTH 1). bBapometp

b. O6bem xxuakocTu 2). Manometp

B. Macca 3) Cnupomertp
4) Becnl

5) Mensypka

C 1.Ha konmax peryara aeictByrot cuiibl 2 1 18 H. JInuna peryara paBHa 1 M.
['me maxomuTcst TOuka OMOpHI, €ciu pblyar B paBHOBecuu? (Becom peruara
npeHeOpeYb)

C 2.Kaxkoit myTh MOKET MPOeXaTh aBTOMOOWJIb MOCJIE 3aMPaBKU TOPIOYNM, ECIH
Ha 100 kM myTH ero aBmxeHus pacxoayercs 10 kr 6eH3nHa, a 00BEM TOTUTMBHOTO
6axa paseH 60 i1. [ImotHOCTH 6eH3MHA 710 KT/M3?



JABOPATOPHASI PABOTA «MCCJIEJOBAHUE YCJIOBUM
PABHOBECHSA PBIYATI'A»
1. PucyHox (cxema) SKCIIepUMEHTaIbHON YCTAHOBKHU
2. ®opmyiia 1 pacyéTa UCKOMOW BETUYUHBI
3. Pe3ynbTaThl NpsMbIX U3MEPEHUH C YUETOM a0CONIOTHBIX MOTPEIIHOCTEN
4. PacyéT NCKOMOMW BEIIMYMHBI
5. BbiBoa (OTBET), COTNIACOBAaHHBIN C TIOJYYEHHBIM PE3YJIbTaTOM

OI_ICHKa KaduCCTBa BBIITOJITHCHUA J'Ia60paTOpHBIX pa60T MPOUCXOAUT IO CANHBIM
KpUTCpUiAM TTOHATHBIM O6yanOH_[I/IMC$I 151 MaKCHUMAJIbHO HCKIYarIIuM

CY6’bCKTHBH]’:»II>i q)aKTOp H3 1pouccca OUCHUBAHUA BBIIIOJTHCHHOM pa6OTBI.

3a K@l MYHKT OTYETA BRICTABISIOTCS Oamiel: 2; 1; 0

Kputepuu orieHMBaHUS KaXXIOTO ITyHKTa | OaThl
0T4ETa

I10THOCTBIO PAaBUIIBHO 2
JlomytieHa ¢u3ndeckasi HSTOYHOCTh 1
Jlonymena gusnyeckas onmmoka 0

[IpaBuio nepeBoaa 0amioB B OTMETKY:

Ne | Kpurepuu orneHuBaHus pabOThI bamnsl | OT™MeTK

n/n a

1 [TomHOCTBIO TIpaBWIBHO BBIMOJAHEHBI Bce | 9-10 |5
MYHKTHI TJIaHa WK gomnyiieHa 1 gusnyeckas
HETOYHOCTD

2 Jomnymiensl 2-3 pu3nyeckue HeTOYHOCTH Ui 1 | 7-8 4
omunoKa

3 JonymieHnsl 4 Gu3nyecKkue HETOYHOCTH WUiu 2 | 6 3
OIUOKH

4 OtcyTcTBYIOT TpsiMble u3Mmepenust uau Bce | O 2
ciy4au BBITIOJTHEHUS, KOTOpBIE HE
COOTBETCTBYIOT NyHKTaMm 1,2,3

duznyeckrue HeJOUETH TpU 0HOPMIICHUN OTYETA O BHITIOTHEHUH JTA00PATOPHOU
paboTHI:

1. HeTouHOCTb, HEAKKYPATHOCTD BBITIOJTHEHUS PUCYHKA (CXEMBbI)

2. OrcyrctByeT BBIBOA (opMynbl B OO0mIeM BHAE JUIsI pacdyéra HCKOMOU
BEJINYMHBI

3. 3anuch OJHOrO M3 PE3yJbTATOB MNPSIMBIX H3MEpPEHHH cienaHa 0e3 yuéra
a0COJIFOTHOM MOTPENTHOCTH



4. NonymieHsl apuMETHIECKUE OUIMOKU B BBIUUCICHUSX, IPU YCIOBUH, YTO 3TH
OLIMOKH rpy00 HE UCKAXKAIOT PEAIbHOCTH MOJYYEHHOT'O PEe3yJIbTaTa

duznyeckrue oMMUOKU TpU OYOPMIIEHHH OTYETA O BBITOJIHEHHUH JIa0OPaTOPHOU
paboThI:

1. OTcyTcTByeT pPHUCYHOK (CXeMa) WM JIOMYIICHBl OMMUOKHM B YCJIOBHBIX
0003HaYEHUIX

2. OtcytcrByeT dhopmyna sl pacyéTa ICKOMOW BEJIMUUHBI

3. [IpuBenéH npaBUILHBIN PE3yIbTAT TOJHKO OJTHOTO U3MEPECHHUS

4. OTCyTCTBYET BBIBOJ (HE MOJYYEH OTBET)

5. OTcyTCTBHUE TOMBITOK BHITIOJIHEHUS 3a1aHUS

6. Pa3po3HeHHbIe 3anucu

7. B cimydae oTCyTCTBUS NPSAMBIX M3MepeHui nabopaTopHas padoTa cuuTaercs
HE BBIITOJIHEHHOM.

Lens paGoThI: MPOBEPUTH HA OMBITE, IPU KAKOM COOTHOIIEHUU CHJI U UX TIeY
phlYar HaxXoAUTCs B paBHOBeCUU. [[pOBEPUTH HA ONBITE MPABUIO MOMEHTOB.
Xon pabotsr: [TonBecuTh Ha KPIOYOK C MPABOM CTOPOHBI HA PacCTOSHUM 12 cM
OT OCH OJIMH I'py3. YPaBHOBECHTE pblYyar OJHUM Ipy3oM. M3mepbTe 1eBoe
riedo. CHOBa ypaBHOBECHTE phluar, HO yKe€ IByMs Ipy3aMu. M3mepbTe j1eBoe
riedo. CHOBa ypaBHOBECHTE phluar, HO y’Ke TpeMs rpy3aMu. M3mepbTe neBoe
wiedo. Cumrasi, 4To Kaxabli rpy3 Becut | H, 3anuceiBaro JaHHBIE U
U3MEPEHHbIE BEJINYMHBI B TAOIHILY.

N2 Cuna F| Ha eBoii uacTu IlneuoCuna F, Ha npaBoii yacTu [lnevoOTHOLIEHHE CHIT M

ofbiTa pbivara, H l;,cM pbiuara, H I, cM ey

5}

BEIUHCINTE OTHOIIIEHHWE CHJI M OTHOIICHUE TUICY JIIS KaXKJI0I'0 U3 OIIBITOB U
MOJTy4YEeHHBIE PE3YyJIbTaThl 3aMMCHIBAIO B TOCIEIHUMN CTOJOUK TAOJIHUIIBI.
[TpoBepuTh, MOATBEPKAAIOT JIU PE3YJIHTATHI OMBITOB YCIOBUE PAaBHOBECHS
pbIyara nmoj AeMCTBUEM MPHIOKEHHBIX K HEMY CHJI U MPABUIIO MOMEHTOB CHJL.
CrenaTth BBIBOI.



BXOIHASA KOHTPOJIBHAS PABOTA 110 ®PU3UKE
8 KITIACC

Kpurepuu ouenuBanus:
Bcero 11 6annos
90 - 100% (10-11 6am1oB)-«5»
72-81% (8-9 0amioB) — «4»
54-63% (6-7 6amoB) — «3»
0-45 % (0-5 G6ammoB) — «2»
Bapuanr 1.
1. B kakux tenax nmpoucxoaut quddysus?

1) TonbKO B razax; 2) TOJBKO B )KUAKOCTAX; 3) TOJIBKO B TBEP/ABIX TENaX;
4) B razax, JXMJIKOCTSIX M TBEPABIX TeIaX.
2. Tlpu paBHOMEPHOM JBUKEHHUH 32 2 MUHYTBI TEJIO POXOJNUT YTh, paBHbIN 240
cM. CKopocTh TeJla paBHA

1) 0,02 m/c; 2) 1,2 m/c; 3) 2 m/c; 4)4.8 m/c.
3. VI3MeHHTCS U CKOPOCTh JBWKEHUS Tejla, €Clu JSHCTBUE APYTUX TEJl Ha HETO
IPEKPATUTCS?
A) He usmenutcs; b) YBenuuutcs; B) Ymenbmures.
4. ITnotHocTk cepebpa pasHa 10,5 r/cM3. Beipasute ee B Kr/m3.
A) 105 xr/m3; b) 0,105 kr/m3; B) 10500 xr/m3; I') 1050 kr/m3.

5. BerTankuBaroias cuiia pacCUuThIBAETCS MO GopMyIie. . .
A) p=gph; b) F=gpxvt; B) F=gm; I') F=pS.
6. Korna teso Touer?
A) eciiu Fa=mg; b) ecniu Fa >mg; B) ecnu Fa<mg;
7. U3 xonoxana rimyouHoM 5 M nmoaHsutk Benpo maccoit 8 kr. CoBepliieHHas MMpu
3TOM paboTa paBHA
A) 1,6 Ix; b) 16 Ix; B) 40 Ix; I') 400 Ix.
Yposens B
8. VYcTaHOBUTE COOTBETCTBHE MEXIYy (U3UYECKUMU BEIMYMHAMH U HUX
eauHuuamu umepenus B CH.

OU3NYECKASA BEJIMHMHA EJAVHUIIBI U3BMEPEHIMA
A) DHeprus 1) Kunorpamm
b) Ilnedo cubl 2) Metp
B) MouHocTh 3) Barr
4) Heroton
5) Jlxoyib

A b B




Cl. AmomunueBslii 6pycok maccoil 0,27 kr omyuieH B cnupT. Yemy paBHa
nehcTByromas Ha Opycok apxumenoBa cwia?  (penupta=800  kr/m3,
pamoMuHuA=2700 kr/m3).

Bapuanr 2.
1. B xakux Ttenax nuddysus Mpu OJUHAKOBBIX TeMIEpaTypax MPOUCXOIUT
onicTpee?
1) B razax; 2) B ®HUJIKOCTAX; 3) B TBEPbIX Tesax; 4) BO BCEX OJJUHAKOBO.
2. 3a xakoe Bpems Bejocuneauct npoeaetr 360 M, IBUTasich CO CKOPOCThIO 18
KM/H.
20c¢c;2)36¢;3)72c¢c;4)1800c
3. Kyna Hak/IOHSIOTCS TaccaXXUpbl OTHOCUTEIBHO aBToOyca, Korja oOH
OBOPAYMBAET HAJIEBO
A) npsmo o xoay aBrodyca; b) Haneso; B) Hampasgo.
4. ITnotnocts Mpamopa 2700 xkr/m3. Beipaszute ero B r/cm3.
A) 27 r/em3; B) 0,27 r/em3; B) 2,7 r/em3; 1) 0,027 r/cm3.
5. ®opmyia, 10 KOTOPOU MOKHO BBIYMCIIUTH BBITAJIIKUBAIOLIYIO CUITY, - ATO...
A) F=pS; b) p=gph; B) F=kl; TI') F=gpxvr.
6. Kakoe 10mKHO OBITH BBIMOJIHEHO YCIOBHUE, YTOOBI JIETATENIbHBIN anmnapaTr Mor
B3JIETETH?
A) Frsox= Fa; b) Frsok > Fa; B) Fraok < Fa,;
7. MamuHa paBHOMEpPHO OJAHUMAET Tesio Maccoi 10 kr Ha BeicoTy 20 M 3a 40
c. Uemy paBHa €€ MOILIHOCTb?
A) 50 Bt; b) 5 Bt; B) 500 Bt; I') 0,5 Br.
Yposens B
8. YcTaHOBUTE COOTBETCTBUE MEXTY (PU3MUECKIMU BEIMUMHAMU U (HOPMYJIaMH,
10 KOTOPBIM 3TH BEJIMYMHBI ONPEAEIISAIOTCA.

OU3BNYECKASA BEJIMUNHA ®OPMVIJIbI
A) Mexanunueckas pabora 1) mgh
b) MomeHnT cun 2) Fs
B) Kunetnueckas sHeprus 3) mg
mv?
4) 2
S)F-L
A b B

Cl. Mennbiii nunuaAp Maccoit 3,56 kr omymedn B OeH3uH. Omnpenenute
JEHUCTBYIONIYIO Ha HEro apxumenoBy cuiy (poensuHa=710 kr/m3, pmean=8900
Kr/m3).



KOHTPOJIBHAS PABOTA 110 ®U3UKE
3A | HOJYTOIUE
8 KJIACC
Kpurepun oniecHUBaHUS
Yacte «A» - 10 6amnos
Yacte «B» - 2 0anios.
Yacte « C» - 3 6ainia.
Hroro — 15 6amos.
14-15 GamnoB - orienka «5»- 93-100%
11 - 13 6amtoB — ornenka «4» - 73-86%
9 - 10 0amtoB — oreHka «3»- 60-67%

Menee 8 0ayioB — OLleHKA «2»-MeHee 53%
Bapunanr |

1. Y10 HaA3BIBAIOT TEIIOBLIM IBHKEHUEM?
A. PaBHOMEPHOE JIBHDKCHHE OJTHOW MOJICKYJIbI,
B. yHOpSIOYCHHOE ABUKEHHUE OOJIBIIIOT0 YUCIIa MOJICKYIT,
B. HENpepbIBHOE OCCIOPSTIOYHOE ABUKCHHUE OOJIBIIIOTO YUCIIA
MOJICKYT;
I. cpeau oTBeTOB A-B HET mpaBHILHOTO.
2. Yewm ompenensercs BHYTPEHHSS SHEPTUs Teja?
A. 00BEMOM Tena;
B. CKOPOCTBIO JIBM)KCHHS M MacCOM TeJa;
B. SHepruei 0eCropsIOYHOTO JBMKEHUS YaCTHI], U3 KOTOPBIX
COCTOHT TEJIO;
. SHeprueu 0ecropsI0YHOro IBMKECHUS U B3aUMOJICHCTBUS YaCTHII

Tena.

3. CkoBopopa cTouT Ha ropsiueit mute. Kakum crnoco6oM MpoucxoauT
nepenaya YHEPTruu OT HUXKHEH CTOPOHBI CKOBOPOJIBI K BEpXHEH e
cTopoHe?

A. TEMIONPOBOAHOCTHIO;
b. KOHBEKIIUEH;
B. H31y4YeHHEM,
[. BCeMU MpeJI0KEHHBIMH B 0TBeTaX A-B crocobamu.
4. Kakoii 6ykBoil 0003HAYAIOT yAEIBHYIO TEMIOEMKOCTH BEIIeCTBa?

AL

b. ¢

B. (

r. L

5. B kakux equHMIIAX U3MEPSAETCS yAeabHas TEIJIOTa CropaHus TOIUIMBA?

A JIx

b. Jix/kr °C

B. JIx/kr



r. Jx°C
6. Kakoii pusnueckuii mapaMmetp onpeaesisieT KOJIUYECTBO TEIIOThI,
HeOOXOAUMOE JIJIs HarpeBaHus BemecTsa Maccoi 1kr na 1°C ?
A. ynelbHas TeIioTa CrOpaHus TOIUINBA;
B. yaenbHas TEIIIOEMKOCTB;
B. yjelbHas TEIJI0Ta MapooOpa3zoBaHus;
I'. TenJI0IpPOBOAHOCTD.
7. Tlpu kakoM mporecce KOJIMYECTBO TeIUIOThHI BEIYUCIISIOT 10 hopmyiie Q =
gm?
A. TIpU HarpeBaHUU KUJIKOCTH;
B. TpH MJIaBJICHUH;
B. mOpu CrOpaHuU TOTUIMBA;
[. mpu napooOpa3oBaHUH.
8. CkopocCTb UCTIApEHHUS KUIKOCTH 3aBUCHT ...
A. TOJIBKO OT POJia JKUJIKOCTH;
B. TOJBKO OT TEMIIEPATYPhI;
B. TOJBKO OT IUIOMIANA OTKPBITON MOBEPXHOCTH JKUJIKOCTH;
I. ot A, b u B oqHOBpeMEHHO.
9. Ilpu nnaBneHuu ...
A. BHYTPEHHSS HEPrus Tejla YMEHbIIAETCS;
B. BHYTPEHHSISI SHEPTHS YBEIUYUBACTCS,
B. TemmepaTypa BEleCTBa yBEIUUNBACTCS;
[. TemmepaTypa BEIIECTBA YMEHBILIAETCS.
10. TerutoBO¥ ABUTATENHL COCTOMUT ...
A. W3 HarpeBaTelsl, XOJOAWIbHUKA U paboyero Tena;
B. W3 HarpeBaress U pabodyero Tena;
B. u3 pabouero Teja M XOJIOANIbHHKA;
[. U3 XOJOAWIbHUKA U HarpeBaTesl.
B 1. Kakoe konnuecTBO TEIIOThl TpeOyeTcs i HarpeBaHUs CTAbHOMN JCTaIH
maccoit 400 T o1 15°C 10 75°C ? ( Vaensnas tennmoémkocth ctamu 500
Jox/xr °C ).
B 2. Ckonbko JHEPruM HYXXHO 3aTPAaTHTh, YTOOBI OOpaTUTh B map 3Pup
Maccout 100 r, B3ATBI mpu Temmeparype kuneHus? ( YiaenapHas TemioTa
napoo6pazoBanus >dupa 4* 10 > J[x/xr).
C 1. Bo Bpems kpuctamnmusauuu Boasl npu temnepatype 0 °C Beiensercsa 34
k/[>x TermoTel. Onpenennute Maccy oOpa3oBaBIIerocs Jibjaa. ( Y aenpHas TemioTa
KpUCTAUIN3anUK Ibaa 3,4 *10 °Ix/kr ).

HUTOI'OBASA KOHTPOJIBHAS PABOTA 110 ®PU3UKE



8 KJIACC
Kpurepuu oniennBanus
«5» 90% - 100% (13-15 6aoB)
«4» 73% - 90% (10-12 6amnoB)
«3» 55% - 73% (6-8 0amI0B)
«2» Mmenee 55% (MeHee 6 0amIoB)
1 BapuanT
A.1 Kak u3aMeHseTcs BHyTPEHHSIS DHEPTHSI BELIECTBA IIPU NIEPEXOJIE U3 TBEPAOTO
COCTOSIHUSA B JKUJKOE IIPU MOCTOSTHHOM TeMmneparype?
1) y pa3HbIX BEUIECTB U3MEHSETCS MO- Pa3HOMY
2) MOXET YBEIUYMBATHCA WIM YMEHBIIATHCS B 3aBUCUMOCTH OT BHEUIHUX
YCJIOBUM
3) octaercs MOCTOSTHHOU 4) yBenuuuBaeTcs
A.2 Kaxkoe KonM4ecTBO TEIUIOTHI MOTPEOyeTCs s TUIaBJICHUS JKEJIE3HOT0 JIoMa
maccoit 0,5 T, Harperoro o0 TeMIeparypbl IJaBieHUs? YenbHas TemiaoTa
m1aBiIeHUs kenesa 2,7-105 JIx/kr.
1) 135 xJIx 2)1,35k/bx  3)135MJIx  4) 13,5 k/Ix
A.3 YacTuipl ¢ KaKUMH 3JIEKTPUYECKUMHU 3apsiiaMH PUTATUBAIOTCS ?
1) c ogHOMMEHHBIMU 2) ¢ pa3HOMMEHHBIMH
3) nr00bIe YACTHIIBI IPUTATHUBAIOTCS 4) nro0bIe YACTHUIIBI OTTAIKUBAIOTCS
A4 B sgpe Hatpust 23 yactunpl. M3 Hux 12 HelTpoHOB. CKOJIBKO B sifpe
npoToHOB? CKOJIBKO aTOM HMEET JJIEKTPOHOB, KOIZa OH DJIEKTPHUYECKHU

HEWUTpaseH?
1) 11 mpoToHoB U 23 31€KTpOHA 2) 35 npotonoB u 11 snexkTpona
3) 11 npoToHoB u 12 snexkTpoHa 4) 11 nporonoB u 11 snexkTpona

A.5 Cuna Toka B HarpeBaTeJIbHOM »3JIEMEHTE YailHuka paBHa 2500 MA,
conpotubienne 48 OM. Beruncnure HanpsiKeHuUe.

1)120B  2)192B 3)0,05B 4)220B

A.6 Pesuctopsl conpotuBieHussMd R1 =20 Om u R2 = 30 OM BKIIIOYEHHI B
1eMb MOCIeIOBATENbHO. BriOeprTe MpaBUiIbHOE YTBEPKICHUE.

1) HampsiKeHUE Ha TIEPBOM PE3UCTOPE OOJIbINE, YEM Ha BTOPOM

2) cuna ToKa B IEPBOM PE3UCTOPE OOJIbIIE, YEM BO BTOPOM

3) obmiee conpoTuBIIeHHE pe3ucTopoB Oobiie 30 Om

4) cuna ToKa BO BTOPOM pE3UCTOpE OOJIbIIE, YEM B TIEPBOM

A.7 Comportusienue peoctata 20 Om, cuia Toka B HeM 2 A. Kakoe KOJIH4ecTBO
TEIJIOTHI BBIIETUT peocTatT 3a 1 Mun?

1) 40 Tx 2) 80 Jx 3) 480 Ix 4) 4,8 x/Ix

A.8 Kak u3MeHsieTcs MarHuTHOE JEWCTBHE KATYIIKKM C TOKOM, KOrJla B HEe
BBOJIAT JKEJI€3HBIN CEPACUHUK?

1) ymeHnbiaercs 2) HEe U3MEHsIeTCSA 3) yBenuuuBaerTcs

4) MOET YBEIIMUUTHCS, @ MOXKET YMEHbBIIIATHCS

B.1 Kycok npa noMemaroT B CTakaH C TOpSIY€d BOJIOW, B PE3YJIBTATE YETO BECH
Je] TaeT. YCTaHOBUTE COOTBETCTBHE MEXKIY (PU3MUECKUMH BEIIUYMHAMHU U UX



BO3MOXKHBIMH M3MEHEHUsIMU. K Ka)X710#l MO3UIMK IEPBOTO CTOJIONA MOAOEpUTe
COOTBETCTBYIOIIYIO TMO3UIIMI0O BTOPOTO M 3alUIIUTE B TaOIUIly BBIOpaHHBIC
U QpbI O] COOTBETCTBYIOIIMMHU OYKBAMH.

dusnyeckas BEIMYUHA Xapakrep U3MEHEHUs
A) BHYTpPEHHSS HEPIUsl JibJa 1) ymensbIiaercs
b) BHyTpeHHsIs1 S3HEprusi BOAbI 2) yBeIMYHUBAETCS
B) TemnepaTypa Bosibl 3) HE UBMEHHTCS
Orser:
A b B

B.2 lns xaxmoro ¢usnueckoro MOHATUS W3 TMEPBOTO CTOJIONA MOAOEpUTE
COOTBETCTBYIOIIUN MTPUMEDP BTOPOTO

Pu3nyecKue MOHITUs [Ipumepsl
A) ¢dusnueckas | 1) anexrpusanus nNpu TpeHUU
BEJIMUMHA 2) DJIEKTPOMETP

b) dbusuueckoe siBinenue | 3) aNeKTpUUYECKUM 3apsif

B) ¢dwusuueckuit 3akoH | 4)  oSieKTpUYECKUW  3apsA]  Bcerjga  KpaTeH
(3aKOHOMEPHOCTH) AJIEMEHTApHOMY 3apsy

5) 2IEeKTPOH

OrtBeT:

A b B

C.1 KakoBa cujia Toka B CTaJbHOM MPOBOJHUKE JUIMHOMN 12 M 1 ceyeHuem 4 Mmm2
, Ha KOTOpBII noaaHo HamnpsbkeHue 72 mB? (YienbHOe CONpPOTUBIIEHUE CTalu
paBuo 0,12 Om* MM2/M.

JJABOPATOPHASA PABOTA. USMEPEHUE YI[EJII)HOI71 TEIIJIOTHI
IIJTABJIEHUMA JIBJIA 8 KJIACC
Kputepuu orieHuBaHuA:




1. PucyHnox (cxema) s3KCIIepUMEHTaIbHON yCTAHOBKHU

2. ®opmyia 1 pacyéTa HCKOMOW BETUYUHBI

3. Pe3ynbTaThl NpsMBIX U3MEPEHUH C YUETOM a0CONIOTHBIX MOTPEIIHOCTEN
4. PacyéT NCKOMOMW BEIIMYMHBI

5. BoiBoA (OTBET), COIIACOBAHHBIN C MOJYUYEHHBIM PE3YJIbTaTOM

OneHka KauecTBa BbINOJHEHUS J1a00paTOPHBIX PabOT MPOUCXOAUT IO €IUHBIM
KPUTEPHUSIM TMOHATHBIM OOYyYalOUIMMCS M MAaKCUMaJbHO HCKIIOYAIOIIUM

CY6’bCKTPIBH]’:»II>i q)aKTOp H3 1pouccca OUCHUBAHUA BBIIIOJTHEHHOM pa6OTBI.

3a K@l MYHKT O0TY€TA BRICTABISIOTCS Oauibl: 2; 1; 0

Kputepuu orieHMBaHUS KaXIOTO IMyHKTa | OaIbl
oT4€Ta

I10THOCTBIO PAaBUIIBHO 2
JlomytiieHa ¢pu3ndeckasi HeTOYHOCTh 1
Jlonymena gusnyeckas ommoka 0

[IpaBuio nepeBoaa 0amioB B OTMETKY:

Ne | Kpurepuu orneHnBaHus pabOThI bamnsl | OT™MeTK

n/n a

1 [TomHOCTBIO TIpaBWJIBHO  BBIMIOIHEHBI Bce | 9-10 5
MYHKTHI TJIaHa WK aomnyiieHa 1 ¢gusnyeckas
HETOYHOCTD

2 Homnymiensl 2-3 pu3nyeckue HeTOYHOCTH Ui 1 | 7-8 4
omunoka

3 Homnymiens! 4 pu3nyecKkue HETOYHOCTH uUiu 2 | 6 3
OIIUOKH

4 OtcyTcTBYIOT TpsiMble u3Mmepenust uau Bce | O 2
ciy4au BBITIOJTHEHUS, KOTOpHIE HE
COOTBETCTBYIOT NyHKTaMm 1,2,3

duznyeckre HeJOUETH TpU 0(HOPMIICHUH OTYETA O BHITIOTHEHUHU J1a00paTOPHO
paboTHI:

1. HetouHOCTB, HEAKKYPATHOCTH BBIMIOJTHEHUSI PUCYHKA (CXEMBI)

2. OrcyrctByeT BBIBOA (opMynbl B OO0IIeM BHAE JUIsI pacdyéra HCKOMOU
BETTUYHHBI

3. 3anmuch OMHOTO W3 PE3yJAbTATOB NPSIMBIX W3MEpPEHWi crenaHa 6e3 yuéra
a0COJIFOTHOM MOTPENTHOCTH

4. lomymieHs! apuMETHISCKHE ONTUOKN B BRIYUCIICHUSX, IPH YCIOBHUH, YTO ITH
OMMOKH TPy00 HE NCKAKAIOT PeaTbHOCTh TIOTYYEHHOTO PE3yJIbTaTa



duznyeckue OMMOKU MpU O(POPMIEHUHU OTUETA O BBINOJHEHUHU JTa0OpaTOPHOI
paboTHI:
I. OTrcyTrcTByeT pHUCYHOK (CXeMa) WM JIOMYIIEHbl OMIMOKH B YCJIOBHBIX
0003HaYEHUAX
2. OtcytcrByeT dhopmyna s pacyéTa ICKOMOW BEJIMUUHBI
3. IIpuBen€éH nmpaBWIbHBIN PE3YJIBTAT TOJIBKO OJTHOTO U3MEPEHHUS
4. OTCyTCTBYET BBIBOJI (HE MOJIyYEH OTBET)
5. OTCcyTCTBHUE MOMBITOK BHITIOJIHEHUS 3a1aHUs
6. Pa3po3HeHHbIE 3anucu
7. B cimydae oTCyTCTBHS NPSAMBIX M3MepeHui nabopaTopHas paboTa cuuTaercs
HE BBIITOJIHEHHOM.
O6opynoBaHue: KaJIOPUMETP, TEPMOMETP, COCY/1 C BOJOM, e/,
U3MEPUTEIIHHBIN [IIMHAP, CTaKaH C BOJOM.
3amaHue: OmNpeAeNuTe YICIbHYIO TEIUIOTY IUJIaBICHUS JIbJa, HCIOJb3YS

KAIOPUMETD C TEIJI0N BOJOM.

MGTO}I BBITTIOJTHCHUA pa6OTBI

VYaenbHyl0 TEIUIOTY IUJIAaBJICHUS JIbJJa MOXKHO OINpPENENUTh CIEAYIOIINM
oOpa3zom. Eciu HanuTh B cTakaH KaJlopUMeETpa TEIUIyI0 BOAy Maccod ml ¢
TemnepaTtypoil tl u omycTUTh B Hee JieJ Mmaccoi m2 npu Temmnepatype t3=0°C,
TO TIOCNIE pacIUIaBiICHHUS BCEro JbJa YCTaHOBUTCA Temmeparypa t2 BoAbl B
KaJOpUMETpPE, KOTOpasi MOXKET ObITh OMpe/iesieHa U3 YPaBHEHUS

m, A + mzc(tz _ts): mlc(tl _t2)+ m3c3(t4 _tz),

r7i€ A — yJelbHas TeIIoTa TUIaBJICHHUSI JIbJIa, C — yIeNbHas TeIJIOEMKOCTh BOJIBI,
m3 — wmacca KalopumeTpa, Cc3 — yaedbHas TeIJIOEMKOCTh BEIIECTBa
KaJlopuMeTpa, t4 — HavyalbHas TeMIiepaTypa KaJlopuMeTpa.

DOKCHEPUMEHT U PacdyeThl MOXXHO YIIPOCTUTH, €CIIU MTPOBOUTH SKCIIEPUMEHT
TakuM o00pa3oM, YTOObl HAYallbHOE WM KOHEYHOE 3HAYCHHS TEeMIIepaTyphbl
KaJlopuMeTpa OBLIM OJMHAKOBBIMH. B 3TOM ciydae ypaBHEHHE TEILIOBOTO
OaylaHca MpUHUMAET BUJL;

m,A + mzc(tz —1, ) = mlc(tl - tz)

Torz[a JJIs1 yI[eHLHOI?'I TCIUIOTHI INIABJICHUSA JIbAA IOJTYYUM:
1= mlc(tl _tz )_ mzc(tz B ts)
m,

[Topsinok BbITIONIHEHUS Pa0OTHI



o

B

[lonepxute nea HEKOTOpOe BpeMs MpU KOMHATHOM TeMmIiiepaType, 4ToObl
ero temneparypa crana paBHod 0° C. Ilpum 3TOM 4YacTh JbAa IOJKHA
pacTasTh, OCTaBIIMiCA Jie OyAeT I1aBaTh B BOJE.
Hanelite B u3meputenpHbiil WIMHAP npuMepHO 150 cM3  Temion BOABL.
TemmepaTtypa Temion BOAbI JOJKHA MIPEBBIIIATh KOMHATHYIO TEMIIEPATYPY
npumepHo Ha 40°C. M3MeppTe TemnepaTypy TEIUION BOJbI B MEH3YpPKE U
IIEpEIICUTE €€ BO BHYTPEHHUN CTaKaH KaJlopuUMeETpa.
BospMute HEOOMBIION KYCOK Jib/Ia, OCYIIUTE €ro OyMaroi M MoJoXKHUTE B
BOAY B KajJopumerpe. Boay MHOCTOSHHO mepeMenIMBalTe W CIEAUTE 3a
NOKa3aHUsAMM TepMoMeTpa. [locie moaHoro pacmiaBieHus MEPBOro Kycka
JbJa MOJOKUTE B BOAY BTOPOU KYCOK H T.J., A0 TEX MOp, IOKa TEMIEpaTypa
BOAbl B KaJOPUMETPE HE JOCTUTHET 3HAYEHHUS, PABHOIO TEMIIEPATYpE
BO3/lyXa B KOMHATE.
[lepeneiiTe Bony M3 cTakaHa KaJlopuMmeTpa B MEH3YpKy. llo yBenmyeHuro
o0BbeMa BOJIbl HAWIUTE MACCy pacTasiBILIETO JIbJa.
Boruucnure yaenbHyI0 TEIJIOTY TUTaBICHUS Jibaa A3. CienaiTe BbIBOI.
KaxoBbl BO3MOXKHBIE CITOCOOBI MOBBIIIEHUS TOUHOCTH U3MEPEHUS YACIbHON
TEIJIOTHI IJIABJICHUS JIb/1A?

KOHTpOBHBIE BOIPOCHI.

[louemy mpH BBIMOJIHEHUU PACUETOB HE YUYUTHIBAIACH TEIJIOEMKOCTh
KajiopumeTpa?
KakoM Cclly4ae HETOYHOCTb H3MEPEHHHl OyAeT MeHbIle: Npu OBICTPOM

BBIIIOJTHCHHH BCCX onepaunﬁ HnIn MCI[JIGHHOM? HO‘-IGMY?

KOHTPOJIBHAS PABOTA Nel ITIO TEME: «TEIIVIOBBIE ABJIEHUS.

U3MEHEHUS ATPETATHBIX COCTOSIHU BEILIECTBA»
8 KJIACC

Kpurepuu olieHUBaHUA




«5» 91% - 100% (11-12 6aynoB)
«4» 75% - 83% (9-10 6amioB)
«3» 50% - 66% (6-8 OamI0B)

«2» Mmenee 50% (meHee 6 6anIoB)

1.

2.

o s

[Touemy Oataper OTOIUICHHS CTaBAT OOBIYHO BHU3Y IOJ] OKHAMH, a HE
BBEpXY?

[IponykTel monoOXuiu B xoJoAwibHUK. Kak u mouemy wusMmeHusnach
BHYTPEHHSISI SHEPT s ?

CKOJIBKO HEPTUH BBIIEIUIIOCH IIPH OXJIAXKAEHUU Kycka Meau maccor 600
r Ha 250 °C?

Kakoe konn4yecTBO TEMI0ThI BBIICTUTCS IPU CKUTaHuU 3,5 Kr Topda?
Kakoe xonuuecTBO TeEmIOTHl MOTpeOyeTcss Juisi TOro, 4ToObl B
AIIIOMUHHAEBOM YaiiHuKe Maccor 700 r BCKUIITUTD 2 KT Boabl? HauanbHas
temrieparypa Boasl 20 °C.

Ha ckosnbko rpagycoB HarpeeTcs 4 KT Bojbl Tpu CkUraHuu 30 r KAMEHHOTO
YIS, €CJIM CUUTATh, UTO BCSI DHEPTHUsI, BhIACICHHAS MPU CTOPAHUU YTJIs,
MONJET HA HArPEBAHUE BOJIbI?



BXOIHASA KOHTPOJIBHAS PABOTA 110 ®PU3UKE
9 KITIACC

Kpurepuu ouenuBanus:

Bcero 15 6annos

93 - 100% (14-15 6am1oB)-«5»

73-86% (11-13 6aynoB) — «4»

53-67% (8-10 6amaoB) — «3»

0-46 % (0-7 GammoB) — «2»

Bapuanrt 1

Al. JImwxymuiicss aBTOMOOMIb 00J1a/1a€T SHEPTUEH . . .

1.TOTBKO KUHETUYECKOM. 2. TOJBKO TOTEHIIUAIBHOM.

3. KHHETUYECKOW U MOTEHIHAIbHOU. 4. KUHETHYECKOW U BHYTPEHHEM.

A2. KakuM criocoboMm Terutonepenaun 3emist monydaet Terio ot ComHma?

1. Kousekmuen. 2. TemnompoBogHocthto. 3. Mznydyenuem. 4. Bcemu
Ha3BaHHBIMU.

A3. Kak 1 Ha CKOJBKO W3MEHUTCS BHYTPEHHsSI dHeprus | Kr Boabl mpu e
HarpeBaHuu Ha 0,5°C?

1. IToBeicuTcs Ha 2100 JIx. 2. YMenbmmutcs Ha 4200 J[x.

3. He usmenwurcs. 4. IToBwicutcs Ha 4200 JIx.

A4. CpaBHuTe BHYTPEHHUE SHEpPruu | Kr pacruiaBI€HHOro U 1 Kr TBEPAOTO
0JIOBA MPY TEMIIEPATYpPE IIIABICHUS.

1. Y tBEpaoro onosa Ooubiie. 2. bosbllie BHYTpeHHSI SHEPTHUS PACIUIaBIEHHOTO
0JIOBAa Ha BEJIMYMHY YAEIbHON TEIUIOTHI IJIaBICHUA. 3. DHEPruu OAUHAKOBBIE,
T.K. OJMHAKOBBIE TEMIIEPATYPHI. 4. Cpenut OTBETOB HET IPABUIIBHOTO.

AS. Kak B3aMMOJICMCTBYIOT Had’JEKTPU30BaHHAsl CTEKJIAHHAsA TMaJloyka W
HEe3apsKeHHas Tujib3a’?

1. ITputsiruBaroTcs. 2. OTTankuBaroTcs.
3. He B3auMOJEHUCTBYIOT. 4. ITpuTsAruBaroTCs, a MOCJIEe CONPUKOCHOBEHUS
OTTAJIKUBAIOTCHI.

A6. Tpu TBEPABIX TeNla OJMHAKOBOM MAcChl M3 OJHOTO M TOTO XK€ MaTepualia
MIpUBEIU B conpukocHoBeHue. Temneparypa nepsoro tena 80°C, Broporo 40°C,
a tpetbero 20°C. YkakuTe HarpaBI€HUE TEIIONEePEIayu.

1. Ot nmepBoro k Tperbemy. 2. OT mepBoro ko BropoMmy. 3. OT mepBoro k
TPETBEMY U BTOPOMY.

4.0T nepBOro K TpETheMy U BTOPOMY, OT BTOPOT'O K TPETHEMY.

A’7. Kak W3MEHUTCA MOKa3aHWE aMIEPMETPA, €CIU K JIaMIIOYKE, BKIFOYEHHOU
MOCJE0BATENIbHO C  aMIEPMETPOM, TNOJKIIOYUTh TaKyl K€ JIAMIIOUYKY
nocieaoBaTenbHO? HanpsikeHne Ha ydyacTKe WEMU MOCTOSHHO.

1. He usmenurces. 2. YBenuuurcs B 2 pasa.

3. YMeHbmuTCA B 2 pasa. 4. yBenuuutcs B 4 pasa.

AS8. PacceuBaromias 1uH3a 1aeT H300paKeHHE. ..



1. TotbkO MHUMOE, IEPEBEPHYTOE 2. Kak nercTBUTENBbHOE, TAK U
MHHMOE.

3. TonpkO JEHCTBUTENBHOE, IPSIMOE 4. TonpkO MHMMOE U TIPSIMOE.
Bl.Yron magenust cBera Ha moBepxHOCTh 3epkana  100.. Onpegenute yron
ME¥Ky IUIOCKOCTBIO 3€pPKajla U OTPAXKEHHBIM J1y4oM. CriesaiTe pucyHoK.

B2. PaccuuraiiTe KOJMYECTBO TEIUIOTHI, HEOOXOAUMOE [JIsi HarpeBaHUs
YYI'YHHOI'O yTiora maccoi 1,5 kv miis usmenenus ero remneparypsl Ha 200 C. (
¢ =540 IIx/ kr.0C)

C1./[1Ba npoBoaHuKa conpoTusieHreM 3 Om u 2 OM COeITMHEHBI TApAJUIEIbHO U
MOJIKJIFOUEHBI K MCTOUYHUKY HarpsikeHueM 6B. Onpenenute o0uIyo cuily ToKa U
CUJIy TOKA B Ka)KJIOM ITPOBOJHUKE.

Bapuant 2

Al. CriocoObl UI3MEHEHUSI BHYTPEHHEHW SHEPTUH. ..

1. TemnonpoBoaHOCTh. 2. M3nmydeHHeE.

3.Termonepenayva u copepiieHue padbotel. 4. Konekius.

A2. KonnyecTBO TEIIOTHI, TOJYYEHHOE TEJIOM MPH €ro HarpeBaHUU, 3aBUCUT
OT...

1. pona BemecTBa. 2. Macchl U UBMEHEHUS TEMIEPATYPhI BELIECTBA.
3.IJIOTHOCTH TeNa U U3BMEHEHUS €r0 TEMIIEPATypPHI.

4.pona BeliecTBa, €ro MacChl U U3MEHEHHS TEMIIEPATyPHI.

A3. Kakoe Kor4ecTBO TEeIUIOThI HEOOXO0IMMO JIJISI HarpeBaHus 2KT BoJibl Ha 1°C?
1. 1000dx.  2.4200x. 3. 84001x. 4.8401x.

A4. 1xr Bogsl win 1kr apaa mpu 0°C uMeeT OOJBIITYI0 BHYTPEHHIOK SHEPTHIO U
Ha CKOJIbKO OoJibiie?

1. nén, na 340000 Ix. 2. Boxa, Ha 340000 J[>x. 3. sHepruu OJMHAKOBBIC, TAK
KaK OJlMHaKoBas Temnepartypa. 4. Boaa, Ha 4200/[x.

AS. UYepes 20 MuHyT HarpeBaHus BOABI COIUPTOBKA moracia. Kakoit Moria Obl
CTaTh TEeMIIepaTypa BOJBI 4Yepe3 Tojyaca, €clii Obl COUPTOBKA MPOAOIIKaa
roperb?

1) 60°C 2)50°C 3)45°C 4)80°C

'[,=MI/IH.

40

A6. Bokpyr moJIOKUTEIBHOTO Siapa aToMa JIFDOOro XHMHYECKOTO 3JIEMEHTA
JBHXKYTCH. ..

l.oexTponbl. 2. HEUTPOHBI. 3. NpOTOHBL. 4. IIpOTOHBI U HEUTPOHBI.

A7. Jlnsg wu3MepeHus CUJIbl TOKA M HAIPSDKEHUS B DJIEKTPUYECKOW CETH
MPUMEHSIIOT TPUOOPHI



1. amnepMeTp, TMHaAMOMETp. 2. aMIIepMETpP, TPUOOMETP.

3. BOJIBTMETpP, OMMETpP. 4. aMIepMeTp, BOIbTMETP.

A8. IIpoBoaHMK pa3pe3any MO JJIMHE HAa 3 paBHBIE YACTH M KOHIIbI CKPYTHIIH.
Kak u3MeHus10ch €ero ConpoTUBICHHUE?

1.He u3menminoch. 2. YBenuuuiioch B 3 pasza. 3. YMeHbIIMJIOCH B 9 pa3. 4.
YMeHbIIWIOCH B 3 pasa.

B1. PaccuuraiiTe KOJMYECTBO TEIJIOTHI, HEOOXOAUMOE JUJIsi HarpeBaHMs
amroMuHueBOM J10XKH Maccourt S0 T ot 20 10 90 0C. (¢ = 920 JIx/ kr.0C)

0
B2. Jlyu cBera majgaer Ha 3epkaio mojx yrioM 40 K ero moBEpPXHOCTH.
Onpenenute yroia Mexay NaAarolMM U OTpaXEHHBIM Jyyamu. lloschHure
PUCYHKOM.

C1. Onpenenute cuily TOKa B CTaJIbHOM MPOBOJAHUKE JJIMHOW 100M 1 muIo1aab10
MONEPEYHOro ceyeHusi 1MM2, eciii HanpsKeHUe Ha ero koHnax 12B.

KOHTPOJIBHASA PABOTA 110 ®PU3UKE
3A | HOJYTOAUE
9 KJIACC



Kpurepuu ouenuBanus:

Yacte «A» - 10 6amnoB

Yacte «B» - 2 6amios.

Hroro — 12 Gannos.

11-12 6annoB - oneHka «5»- 91-100%

8 - 10 6amnoB — oueHka «4» - 66-83%

6 - 7 6amoB — ouenka «3»- 50-58%

Menee 5 0annoB — oleHka «2»-meHee 42%

Al. Tloe3n, nBurasick paBHOMEpHO mpomien myTh 350M 3a 7c. Omnpenenure
CKOPOCTh TIO€3/1a.

20 m/c;

15 mM/c;

40 m/c;

50 Mm/c.

A2. C KakuM YyCKOpPEHHMEM JBHUXKETCSI TEJI0 Maccol 3 Kr, €clu cuia
CONPOTHUBIICHUS BO3ayxa paBHa 12 H?

40 m/c2;

2 M/c2;

4 m/c2;

0,5 m/c2.

A3. Ilpyxuna pactsaruBaerca ¢ cwiod 4H Ha Scm. Uemy paBHa KECTKOCTH
NPY>KUHBI?

800 H/m;

0,8 H/m;

100 H/wm;

80 H/m;

A4. Monotok maccoit 0,5 Kr OpoliieH co CKOpocThio 4 M/c. OnpeieTuTe UMITYJIbC
T€Ja MOJIOTKA.

80 Kxr Mm/c;

0,2 xr m/c;

4 xr Mm/c;

2 Kr m/c.

AS. Msu maccoit 600 T netut co ckopocthio 5 M/c. Kakoil KuHeTHYECKO
sHeprueit odnagaet Maa?

7 xJIK;

7,5 x]JIx;

3 xJIx;

300 xJIx.

A6. Teno maccoil 8 Kr MOAHATO HaJ MOBEPXHOCTHbIO 3eMJIM Ha BBICOTY 40M.
Kakoii moTeHumanbHoi sHeprueit oonanaer rpys?

3200 JIx;

32 JIx;

S JIx;




50 JIx.

A7.T'a3bl, B OTIWYHUE OT TBEPAOTO TEJA JIETKO CKUMAEMbL. ITO OOBSICHSIETCS TEM,
YTO B ra3ax 4aCTULIBI. ..

JBIKYTCSl XaOTUYHO;

PacoJIOKEeHbl Ha OOJIBIIMX PACCTOSHUIX APYT OT APYTra;

o0naaaroT HEOOIBIION SHEPTUEH JBUKEHNUS,

PacoJIOKEHbI YIIOPSIA0YEHHO.

A8. PaccumraiiTe KOJIMYECTBO TEIJIOThI, HEOOXOAMMOE I HarpeBaHUs
YyryHHOTO yTiora maccoit 1,5 kr. it usmenenus ero remnepatypsl Ha 200°C,
€CJIM yJleTbHas TeIIOEMKOCTh uyryHa paBHa 540 Jx/ kr °C.

162 xJIx;

1620 x/Ix;

1600 x/Ix;

16,2 xJIx;

A9. Cuna Toxka B mpoBogHuke comnpotusieHuem 200 Om paBHo 0,5 A.
Onpenenure HaNPsHKEHUE B MPOBOJIHUKE ?

40 B;

100 B;

1000 B;

220B.

A10. D1eKTpOMarHUuTHOE TOJIE CYIIECTBYET. ...

BOKPYT HEMOJIBUKHOTO 3JIEKTPUUYECKOTO 3apA/ia;

BOKPYT JIBUKYILETOCS 3JIEKTPUUYECKOTO 3aps/a;

B TOM MECT€ MPOCTPAHCTBA, II€ MEHSIETCS MATHUTHOE TIOJIE;

BO BCEX MEPEUYUCICHHBIX B OTBETaX 1-3 cioydasx.

Bl. Onpenennure Kakyr0 CKOpPOCTb Pa3BUBAET BEJIOCUIIEIUCT 32 BPEMsI PABHOE
10c, nBuTasch U3 cocTosHUA MOKOs ¢ yckopenuem 0,3 m/c2. Kakoe paccrosiHue
OH TIPOMAET 3a 3TO BpeMs?

HUTOI'OBASA KOHTPOJIBHAS PABOTA 110 ®PU3UKE
9 KJIACC



Kpurepuu oniennBanus

«5» 92% - 100% (23-25 6aoB)

«4» 80% - 88% (20-22 GanoB)

«3» 64% - 76% (16-19 GamioB)

«2» Mmenee 60% (menee 15 6amioB)

1. Msu yman ¢ BbICOTBI 3 M, OTCKOYMJI OT TOJIst U ObUT MOMMaH Ha BbIcOTE 1 M.
I1yTh, NpOWIEHHBIN MSYOM PaBEH. ..

A) 3m b) 4m B) 5m ') 2m

2. Tloe3n vepe3 10 ¢ mocne Hauvana ABWKEHUs Tpuobperaetr ckopocth 0,6 M/c.
Yepes kakoe BpeMsi OT Hauasa JABMXKEHHsI CKOPOCTh 10e3/a CTaHeT paBHa 3 m/c?
A)50c b)30¢ B)40 ¢ IN35¢

3. 3a kakoe BpeMsi aBTOMOOUJIb, IBUTAACh U3 COCTOSIHUS MOKOsI ¢ yckopeHuem 0,6
m/c2, npoitaer myTh 30 M?

A)55¢ b)15¢ B) 10 ¢ IN5c

4. JIBnxeHre MaTepuaabHOM TOUKH MPECTaBIeHO ypaBHeHHeM X = 150t + 0,4t2.
Hauvanenas ckopocTs paBHa...

A) 0,4 m/c b) 0,8 m/c B) 60 m/c ) 150 m/c

5. Cuna 60 H coobmraet teny yckopenue 0,8 m/c2. Kakas cuna coolmiaet 3Tomy
TeNy ycKopeHue 2 m/c2?

A) 150 H b) 120 H B) 240 H IN1,6H

6. UeMy paBHO M3MEHEHHE UMITyJIbCa T€Ja, €CIM Ha HEero JeHcTBoBata cuia 15
H B Teuenumn 0,2 c?

A) 3 kxr * M/c b) 75 kr * m/c B) 15 kr * m/c ') 30 xr * m/c
/.Ha ckonbko ymIMHHUTCS pbIOOJIOBHAs Jiecka jkecTkocThio 0,5 xkH/M mpu
MOHATUU BEPTUKAIBLHO BBEpX pbIObI Maccoit 200 r?

A)lwMm b) 4 mm B) 4 cm ') 10 cm

8.MasTHUK COBepIIaeT He3aTyXarolue rapMOHHYECKHE  KOJeOaHUs.
[TocTOSHHBIMU SBISIOTCSL. . .

A) cMmernieHue b) ammutyna B) ckopocth I
YCKOpEHHE

9.CkopocTh 3ByKa B Bo3ayxe paBHa 340 m/c. YX0 4eoBeka UMeeT HauOOJIbIITYIO
YyBCTBUTEJIBHOCTh Ha JJinHE BOJIHBI 0,17 M.YacToTa 3TOM BOIHBI paBHa...

A) 2 k' b) 200 I'y B)20 T ') 20 xI'y

10.Konebanus, rpaduku KOTOpbIX mpexactaBiensl Ha pucynke (I u II)

OTINYarOTCA. ..

X

I A) neproaom B) amnautyaoi B) uactoToit

l') BbicOTOM TOHA




11.3Byk OT QeiiepBepka JIOAU YCIBILAIN COYCTS 5 C MOCJE TOro, Kak OHU €ro
yBusienu. CkopocTh 3ByKa B Bozayxe 340 m/c. PaccTosinue no deliepsepka. ..

A) 85m b) 170 m B) 850 m ') 1700 m
12./lepeBsiHHBIN KOPIYC B CTPYHHBIX MY3BIKAIBHBIX HHCTPYMEHTaX WIrpaeT
pOJIb. ..

A) nuddysopa b) otpaxkarens B) pezonarop I') byTsp
13.OnexTpomMaruutHas BojaHa uMmeeT JuHY 450 M. Ilepuon koneGanus >ToM
BOJIHBI PaBeH. ..

A) 1,5%10-6¢ b) 15*10-6¢ B) 13,5*106¢ I
1350*106¢

14.SIgnenue 3neKTpoOMarHuTHOM MHIyKUKUK OTKpbLT B 1831 ...

A) M.Dapaneit b) D.Jlenn B) b.5sIko6u I

J.MaxkcBenn

15.0K0110 TOJIBUKHOTO MOJIOKHUTENBHO 3apSKEHHOTO 1apa 0OHapyKUBAETCHL. . .
A) DIEKTPUYECKOE U MAarHUTHOE TOJIs b) TonpKO 35eKTpUYECcKoe Mmoie
B) Tos1IbKO MarHuTHOE MO ') ToMBKO TPaBUTAIMOHHOE TIOJIC
16.CornacHo Teopun MakcBesuia 3J€eKTPOMarHUTHbIE BOJIHBL. . .

A) moniepedHbIe O CKOPOCThIO pacipocTpanenus 3*108m/c

b) npononbHbIe cO cCKOPOCTHIO pacnpocTpaneHus 3*108m/c

B) nomepeunsie co ckopocThio pactpoctpaneHust 300 m/c

I') mpononbHBIE CO CKOPOCTHIO pacnpocTpanenus 300 km/c

17.Macca nokost ¢poTOHa paBHa...

A) 1,00866 a.e.m b) 1,00728 a.e.m B)2r No
18.Yemy paBHO MaccoBOE YHUCJIO siApa aTOMa MapraHiia s ?
A) 25 b) 80 B) 30 I') 55
27A| 24Na

19.TTpu 3axBaTe HEUTpPOHA AIPOM 3' " 0OpazyeTcs paauoaKTUBHBIA H30TOM 1

. [Ipu 3TOM siIEpHOM MPEBpAIICHUH HUCITYCKAETCH. . .

A) HEUTpOoH b) ansda-gactuma B) snexTpon I') npoton
20.Yemy paBHa KkpacHas rpanuia hotodddexra ans kanus, ecinu paboTa BHIX01a
u3 3Toro MeTajia 2,2 3B?

A) 564 um b) 0,2 Mmxm B) 300 mxm I') 700 nm

27
21.B sinepHoii peakuuu 13 BMECTO 3HaKa X JOJDKEH CTOSATh. ..

A)Na B) O B) Mg )N

22.YeMy paBHa DJHEprusi CBSI3U sipa aroMa Ho (mp=1,00728a.e.M; mn=
1,00866 a.e.m; ma=2,0141 a.e.m)

A) 1,7 MaB b) 5 MaB B) 9 MaB I 4,5 MsB
23.YeMy paBHa dHEprusi KBaHTa ¢ 4acToTol mamyuenus 1015Tm?

A) 6,6 * 1019 Ix b) 6,6 * 1020 Ix B) 6,2*%10-19 Ik I
6,2 *10-15 JIx

24.CoJHIIE COCTOUT U3... A) cMmecu a30Ta U reaus

Al+ln — X+;He



b) cmecu renust u Bogopoaa
B) yrneBonopona
I') Tonpko U3 Bomopoia
25.11nanerapHyto Mosiesib aToMa 00OCHOBAL. . .
A) D.Pezepdopn b) H.bop B) H.Tomcon
I') A.DiHmTelin



KOHTPOJIBHAS PABOTA 11O ®U3UKE 110 TEME «3AKOHbBI
COXPAHEHUA. MEXAHUYECKHUE KOJIEBAHUSA. BOJIHBI.»
9 KITIACC

Kpurepun oniecHuBaHUS

Bceero 15 6amioB

93 - 100% (14-15 6am1oB)-«5»
73-86% (11-13 GammoB) — «4»
53-67% (8-10 6amaoB) — «3»
0-46 % (0-7 GammoB) — «2»

Bapuanrt 1

1. HanpaBiieHre BEKTOpa UMITYJIbCa BCET/a COBMA/IAET C HAPaBIEHUEM BEKTOpa
1) yckopeHnus

2) CuJIbI

3) ckopocTH

4) nepemenieHus

2. AMInTy1a cBOOOIHBIX KoJlebaHuii Tena paBHa 3 cM. Kakoi myTh mpo1iio 3To
Teno 3a 1/2

neprosa KoneOaHui?

)3 cm

2) 6 cMm

3)9cm

4) 12 c™m

3. Ha pucyHke mpencraBieHa 3aBUCHUMOCTh KOOPAMHATHl LEHTpa Ilapa,
[IOJIBEILIEHHOT' O Ha

npyXuHE, OT BpeMeHu. Onpenenure aMIuIuTy 1y KojieOaHui.
X, oM

207

104
l}.

1 2(1?4 5 gh¢C
_10_.

—304
1)2,5cm

2)5cMm

3) 10 cm

4) 20 cm

4. Bonna ¢ yactotoi 4 ['11 pactpocTpaHsSeTcs 10 ITHYPY CO CKOPOCTBIO 8 M/C.
JInvuHa BOJIHBI paBHA

1)0,5m

2)2m

3)32 M

4) i1t perieHus He XBaTaeT JaHHbBIX




5. Kakue n3mMeHeHus: 0OTMEYAeT YelIOBEK B 3BYKE MPU YBEIUYEHUU aAMIUIUTYIbI
KosieOaHuil B

3BYKOBOM BOJIHE?

1) noBeIllIEHHE BHICOTHI TOHA

2) NOHUKEHUE BBICOTHI TOHA

3) noBBILLIEHUE TPOMKOCTH

4) yMeHbIIEHE TPOMKOCTH

A B B r 6
4 77 " s
. HCO6XOI[I/IMO BKCHepI/IMeHTaHBHO yCTaHOBI/ITB
3aBUCHUMOCTDb HepI/IOI[a KOHe6aHI/Iﬁ
MAaTCMAaTHYCCKOI'O MasdTHUKA OT AJIMHBI HUTU. KaKI/Ie
n3 HpeﬂHO}KGHHBIX Ha pI/ICYHKe MasTHHUKOB
IIoAXO AT AJIA 3TOIrO OHBITa?

1)Aub2)buB3)Aul'4)AuB
7. I'py3 paBHOMEpHO ONyCTHJIM Ha 12 M, a 3aTeM paBHOMEPHO TOIHSIN Ha Ty e
BbicOTY. OuHaKoBas JM 10 YHUCICHHOMY 3HA4YCHHI0 padoTa TIPU ITOM
coBepleHa?
1) HeT, pu CITyCKe coBepIleHa OobInas padboTa
2) HeT, IpH MOoAbEME CoBepIIIeHa OoJIbIIas padoTa
3) na, coBepllieHa OJJMHAKOBas paboTa
4) HEBO3MOXHO OTBETHUTH
8. Cuna taru temioBo3a paBHa 245 kH. Momnocts asurateneit 3000 kBt. 3a
KaKoe BpeMsi Moe3/1 IPU PaBHOMEPHOM JIBMYKEHHUH MTPOUJIET MyTh, paBHBIN 15 km?
9. C kakoil CKOPOCTHIO MPOXOIUT TPy3 MPYKUHHOTO MAasTHUKA TOJOKEHUE
paBHOBECHS, €CITU
x€ctkocTh npyxunbl 400 H/M, a ammumnryna konebanuii 2 cm? Macca rpysa 1
KT.
10. Baron maccoii 25 T iBuKeTCs co CKopocThio 0,4 M/C 1 CIEIIIseTCs ¢ BATOHOM
Maccoi 35 T,
KOTOPBIN NIBIDKETCS B TOM >K€ HampamieHuu co ckopocteio 0,1 m/c. C kakoii
CKOPOCTBIO OYyyT
JIBUTAThCS BarOHbI IMOCJIE CTOJIKHOBEHHUS ?
11. C xakoii HayaJdbHOW CKOPOCTHIO HAJ0 OPOCHTH BHU3 MS4Y C BBICOTHI 2 M,
9TOOBI OH TMOJNPHITHYJA HA MAaKCUMalbHYI0 BbICOTY 4 M? VYmap cuurtaTh
a0COJIOTHO YIIPYTHM.



JIABOPATOPHAS PABOTA. OITPEAEJTEHUE ®OKYCHOI'O
PACCTOSIHMSI 1 ONTUUYCEKOW CUJIbl COBUPAIOIIEN JIMH3BI.
9 KITIACC

Kpurepuu oueHnuBanus:

1. PucyHnox (cxema) SKCIepUMEHTaIbHON yCTAaHOBKHU

2. ®opmyiia 1 pacyéTa UCKOMOW BETUYUHBI

3. Pe3ynbTaThl NpsMbIX U3MEPEHUH C YUETOM a0CONIOTHBIX MOTPEIIHOCTEN
4. Pacd€T NCKOMOI1 BEJTMUHNHBI

5. BoiBoa (OTBET), COIIACOBAHHBIN C MOJYUYEHHBIM PE3yJIbTaTOM

OI_ICHKa KaduC€CTBa BBIITOJITHCHUA ﬂa6opaTopme pa60T MPOUCXOJUT 11O CANHBIM
KpUTCpUiAM TTOHATHBIM O6yllaIOH_[I/IMC$I 151 MaKCHUMAJIbHO HCKIYarIInuM
CY6’bCKTHBHBII>i q)aKTOp H3 1pouccca OUCHUBAHUA BBIIIOJTHCHHOM pa6OTBI.

3a Kbl MYHKT OTYETA BRICTABISAIOTCS Oauibl: 2; 1; 0

Kputepuu orieHMBaHUS KaXXIOTO ITyHKTa | OaThI
oTyéra

IToTHOCTBIO PAaBUIIBHO 2
Jlonymiena gusnyeckas HETOYHOCTD 1
JlonymieHa gusnyueckast onmmoka 0

[IpaBuio nepeBoaa 0amioB B OTMETKY:

Ne | Kputepuu onieHuBanus padboThI bamner | OT™MeTk

n/n a

1 [TomHOCTBIO TIpaBWIBHO BBIMOJAHEHBI Bce | 9-10 |5
IMYHKTHI TJIaHa WK gomnyiieHa 1 ¢gusnyeckas
HETOYHOCTD

2 Hormymienst 2-3 ¢pu3ndeckue HeTOYHOCTH uiu 1 | 7-8 4
omunoOKa

3 Homymienst 4 Gusnveckne HETOYHOCTU Uiu 2 | 6 3
OLINMOKHU

4 OtcyTcTBYIOT TpsiMble u3Mmepenust uau Bce | O 2
ciydau BBITIOJTHEHUS, KOTOpHIE HE
COOTBETCTBYIOT ITyHKTaM 1,2,3

duznyeckrue HeAOUETH TP 0OPMIICHUH OTYETA O BBITIOJHEHUH JTa00paTOPHOI
paboTHI:

1. HeTouHOCTb, HEAKKYPaTHOCTD BBITIOJTHEHUS PUCYHKA (CXEMBbI)

2. OtcyrcTByeT BbIBOA (opMynbsl B 00IIeM BUJE ISl pacuéra HCKOMOM
BEJIMYMHBI



3. 3anMch OIHOTO M3 PE3yJbTaTOB MPSMBIX M3MEPEHHH crenaHa Oe3 ydéra
a0COJIIOTHOM MOTPEIIHOCTH

4. NonymieHsl apupMeTHIECKUE OUTMOKU B BBIUUCICHUSX, IPU YCIOBHUH, YTO 3TH
OLIMOKU rpy00 HE HCKAXKAIOT PEaIbHOCTh MOJYUYEHHOT'O PEe3yJIbTaTa

duznyeckrue OoMMUOKU pU OPOPMIEHHH OTUETA O BBIMOJHEHUU J1a0OpaTOPHOI
paboThI:

1. OTcyTrcTByeT pPHUCYHOK (CXeMa) WM JIOMYIIEHbl OMMUOKHM B YCJIOBHBIX
0003HaYEeHUSIX

2. OtcytcrByeT dhopmyna st pacyéTa ICKOMOW BEJIMUUHBI

3. [IpuBenéH npaBUILHBIN PE3yIbTAT TOJBKO OJTHOIO U3MEPEHUS

4. OTCyTCTBYET BBIBOJI (HE TOJIyYEH OTBET)

5. OTcyTCTBHE TOMBITOK BHITIOJIHECHUS 3a1aHUS

6. Pa3po3HeHHbIC 3anucu

7. B cmydae oTCyTCTBHS MpSAMBIX M3MepeHui nabopaTopHas paboTa cuuTaercs
HE BBITTOJIHEHHOM.

O6opynoBaHue: MCTOYHUK TOKAa, OCBETHUTENh, AuadparMa C OJHOM IIEJbIO,
IUTAHIIET ¢ KPYTOBBIM TPAHCIOPTUPOM (JIUMO) , CTEKJISHHBIN TOJYIUIUHID,
OepIid TUCT OyMaru.

[lopsiok mpoBeieH s OTbITA:

1.Cobepure cxeMy 3KcIepuMeHTa (CM.pHC);

2.Y cra"osuTte noouepeaHo yroi nagenus B 200,300 u 600 u
U3MEphTE B KaXKIOM cCllydyae 3HAu€HUE yriia MPeIOMIICHHS,
YKaXUTE PE3YNbTaThl U3MEPEHHUs yIyia MajgeHus W yria
MPETIOMIICHHSI IJIs1 TPEX CIIy4aeB B BUJIEC TAOIHIIBL;

VYron VYron
MaJICHUS MIPEJIOMIICHUS
200

300

600

3.CopMynupyiiTe BEIBOJ O 3aBUCHMOCTH YTJIa MPEIOMIICHHUS OT yrja MaaeHus.
CrnemaliTe BBIBOJI.



JABOPATOPHAS PABOTA. BBISIBJIEHUE 3AKOHOMEPHOCTEN
HPEJOMJIEHHUA CBETA. 9 KJNIACC

Kpurepuu onieHrBaHus:

1. PucyHnox (cxema) SKCIepUMEHTaIbHON yCTAaHOBKHU

2. ®opmyiia 1 pacyéTa UCKOMOW BETUYUHBI

3. Pe3ynbTaThl NpsMbIX U3MEPEHUH C YUETOM a0CONIOTHBIX MOTPEIIHOCTEN
4. PacyéT NCKOMOW BEIIMYMHBI

5. BoiBoa (OTBET), COIIACOBAHHBIN C MOJYUYEHHBIM PE3yJIbTaTOM

OI_ICHKa KaduC€CTBa BBIITOJITHCHUA J'Ia60paTOpHBIX pa60T MPOUCXOAUT IO CANHBIM
KpUTCpUiAM TTOHATHBIM O6yanOH_[I/IMC$I 151 MaKCHUMAJIbHO HCKIYarIInuM
CY6’bCKTHBHBII>i q)aKTOp H3 1pouccca OUCHUBAHUA BBIIIOJTHCHHOM pa6OTBI.

3a Kbl MyHKT OTYETA BRICTABISIOTCS Oautbl: 2; 1; 0

Kputepuu orieHMBaHUS KaXXIOTO ITyHKTa | OaThI
oTyéra

IToTHOCTBIO PAaBUIIBHO 2
Jlonymena gusnyeckas HETOYHOCTD 1
JlonymieHa gusnyueckast onmmoka 0

[IpaBuio nepeBoaa 0amioB B OTMETKY:

Ne | Kputepuu orieHuBaHus paboThl bamner | OT™MeTk

n/n a

1 [TomHOCTBIO TIpaBWIBHO BBIMOJAHEHBI Bce | 9-10 |5
IMYHKTHI TJIaHa WK gomnyiieHa 1 ¢gusnyeckas
HETOYHOCTD

2 Hormymiens 2-3 ¢pu3ndeckue HeTOYHOCTH uiu 1 | 7-8 4
omunoOKa

3 Homymienst 4 Gusnveckne HETOYHOCTU Uiu 2 | 6 3
OLINMOKHU

4 OtcyTcTBYIOT TpsiMble u3Mmepenust wiu Bce | 0 2
ciydau BBITIOJTHEHUS, KOTOpHIE HE
COOTBETCTBYIOT ITyHKTaM 1,2,3

duznyeckrue HeJOUETH Tpu 0HOPMIICHUN OTYETA O BHITIOTHEHUH JIA00PATOPHOU
paboTHI:

1. HeTouHOCTb, HEAKKYPaTHOCTD BBITIOJTHEHUS PUCYHKA (CXEMBbI)

2. OtcyrcTByeT BbIBOA (opMynbsl B 00IIeM BUJE ISl pacuéra HCKOMOM
BEJIMYMHBI



3. 3anMch OIHOTO M3 PE3yJbTaTOB MPSMBIX M3MEPEHHH crenaHa Oe3 ydéra
a0COJIIOTHOM MOTPEIIHOCTH

4. NonymieHsl apupMeTHIECKUE OUTMOKU B BBIUUCICHUSX, IPU YCIOBHUH, YTO 3TH
OLIMOKU rpy00 HE UCKAXKAIOT PEAIbHOCTH MOJYYEHHOT'O Pe3yJIbTaTa

duznyeckre OMMUOKU TpU OQOPMIIEHHH OTYETA O BBITOJIHEHHUH JIa0OPaTOPHOU
paboThI:

1. OTcyTrcTByeT pPHUCYHOK (CXeMa) WM JIOMYIIEHbl OMMUOKHM B YCJIOBHBIX
0003HaYEeHUSIX

2. OtcytcrByeT dhopmyna st pacyéTa ICKOMOW BEJIMUUHBI

3. [IpuBenéH npaBUILHBIN PE3yIbTAT TOJHKO OJTHOTO U3MEPECHHUS

4. OTCyTCTBYET BBIBOJ (HE MOJYYEH OTBET)

5. OTcyTCTBHE TOMBITOK BHITIOJIHECHUS 3a1aHUS

6. Pa3po3HeHHbIC 3anucu

7. B cmydae oTCyTCTBHS MpSAMBIX M3MepeHui nabopaTopHas paboTa cuuTaercs
HE BBITTOJIHEHHOM.

O6opynoBaHnue:
HUCTOYHUK TOKA, OCBETUTENb, TuadparMa ¢ OJTHOH IIEbI0, TUMO, CTCKISTHHBIH
MOJIYIUIUHIIP, OCNBINA JTUCT OyMaru.

Llens:

[lopsiok mpoBeieHH s OTbITA:

ColepuTte cxemy 3KCIIEpUMEHTa (CM.pHUC);

1.HampaBnsist 1y4y cBeTa B LEHTp JIUMOA, U3MEpPbTE Yrodi
najeHus U IPEeTOMIICHHUS.

2.IloBTOopuTe OmBIT 5-6 pa3, yBeIWuWBas yroja MHaJcHUs
6omnee yem Ha 100 .

3.PesynpTaThl  M3MepeHUN ~ 3aHeCcMTe B TAONMILY:
(OKpyTJIEHUE 10 COTHIX)

Neorsita | Yrom Vron sin o sin y sin
najeHusl | MPEIOMIICHUS siny
a Y
0
15
30
45
60
75

OO IWNEF

Cnenaiite BBIBOI.
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