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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON NPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHO-HaYYHOW TI'PaMOTHOCTH OOYYarolIMXCs M OPraHu3alui0 HU3yYeHUs
(¢u3MKUM Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBaIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNPEeIMETHBIM pe3yibTaTaM OOy4YeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBaeT paclpeeieHue yueOHOro Marepuana
no rogam o0y4yeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJbI0 OKa3aHUS METOJUYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uzrka SBISETCS  CHUCTEMOOOpA3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3UUYECKUE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XUMHUEH, Ouosoruerd, actpoHoMued u GU3NIECKOU
reorpadgueid, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJAJCHHE
CIIEYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMHU €ECTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHUS;

e OLEHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHBIE
JIOKa3aTeNbCTBA JJISl TOTYYEHHUS BBIBOIOB.

enn wu3ydeHuss ¢GU3MKK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro npeamera «®Dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOUUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpotokoi ot 3
nexadbps 2019 r. Ne TIK-48H).

Ieaun n3zyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMJICHHS OOYYaIIIHUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA B (DOPMHUPOBAHHE
UCCJICIOBATEIHLCKOTO OTHOMICHHUS K OKPY)KAIOITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUH O PONM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUEM CICAYIOIIUX 3aaav:

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NprOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOJTYYCHHBIX 3HAHUH;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIINX pacuy€THBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTopHbie pabOTBl W  OKCIEPUMEHTAJIbHBIE HWCCIENOBAaHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHl ¢ mHbOpMaIuel HU3NIECKOro COACp’KaHuUs,
BKJIOUast UHPOPMAIIUIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu npodheccHOHATBHOM ASSTEIBHOCTH, CBI3aHHBIMHU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B Heleno).



[Ipennaraemslii B mporpaMMe no (U3HKE MepedyeHb Jab0opaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAEIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PadOT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4arommxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®uszuka — Hayka o npupoze. SsneHus npuponsl. dusznueckue sBICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULI.

Kak ¢wusuka u jApyrue ecTeCcTBEHHbIE HAyKd H3y4dalOT MPUPONY.
EcTecTBeHHO-HaY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaeMoro sBieHus. Onucanue GU3NUecKuX SBIEHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckue TpuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. M3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEA.
4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHue Ttemneparypbl IIPM IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATyPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OOJbIle, YeM OOoJbIle BhICOTA
IycKa.

Paznea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

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

JIBmxenue yactul BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIieparypoii. bpoyHoBckoe nBmwkenme, auddysus. BzanmmomelicTBue YacTHIl
BEIIECTBA: MPUTSX)KEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminyeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnuie padomut u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne uwHEpUUU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHHsS Teld. Macca kKak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Cnoxxenue
CHWJI, HaNpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoaelcTBytomas cuia. Cuiia TpeHwusl.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUpPOJEC U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIApUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTU CKOJBbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUIKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHHS U yBEJIMUYEHUA AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBliCHUSI Taza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue

MaluHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpUuuuHBI CyIIECTBOBaHUS
BO3YIIHON 00osiouku 3emau. OmnbiT Toppuuemnu. M3mepenue atMochepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJIE€HUs OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenauva naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocybl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIONMIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.
VYcoBue IU1aBaHMs TeJl: IJIABaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OnpeneneHue  BBITAIKUBAIOLMIEH  CHJIBI, JCUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUJKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTh BBITAJIKUBAIOLIEH CHIIBL,
JECUCTBYIONIE HAa TENO0 B JKHIKOCTH, OT 00BEMa TOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIA U OT IUIOTHOCTH YKUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pazjen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuUiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padomot u onvimot.

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

110 TOPU30HTAJIBHOU ITOBEPXHOCTH.
2. Hccnenosanue ycia0BHUM paBHOBECHUS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJd. OmNbIThl, NOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopaenun TBEPAOrO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOXKEHUU MOJICKYJISPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHnsiss sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH JHEPrumu:
TeIIonepeayda u COBEpILICHUE PaboTHI. Buas TEIUIONEePEIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnuectBo Temorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsg TEIUIOTA IUJIABJICHUS.
[TapoobOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CrOPAHMUSL.

[Mpunuunel padotsl TeroBeix aABurateneit KIIJ temnoBoro nBurarens.
TermnoBbele IBUTATENIM U 3aIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBeHnii cMauyMBaHUs M KalMWJUISIPHBIX SIBJICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHU pabOThl BHEIIHUMU CHUJIAMU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMbITHI IO 0OHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKCHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IMPU CMEIIMBAHWUK XOJIOAHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne H MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snektpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUECKUMN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w wmomHOCTE dJekTpudeckoro Toka. 3akoH JDxoymns—Jlenna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarautHoe ToJe  JJIEKTpUYEecKoro Toka. llpumeHnenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCHOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMariuTHOM uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CriocoObt MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TETI.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.
DneKkTpocTaTuyecKasl HHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM AIEKTPUYECKOTO ITOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3JIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B HKUJKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHUS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUM.
. B3aumopericTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

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

UccnenoBanue JE€UCTBUS DJIEKTPUUYECKOrO TMOJA HAa TMPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepHaa.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSDHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [ CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue pabOThI MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



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

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHONM YCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HMHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBMKEHUA. PaBHOMEpHOE NPSIMOJUHEHHOE
nB>keHrne. HepaBHoOMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl U1 MTHOBEHHas
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKECHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiUHEWHOe JBkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHws.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hprotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHUS, CUIIa
TPEHUS MOKOs, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHus. JBmxkenue mianer BOKpyr Comnua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue maTepuanibHOW TOUKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiyinsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cuil TSKECTH, yHOPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprus. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! TeJla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.



o vk~ w

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

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKEHMUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

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

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOM PHEPTUM MIPH JIBUKEHUM TeJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tella TPU PABHOYCKOPEHHOM JIBIXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAa4YaJIbHOM CKOPOCTHU MYTH OTHOCSTCS KaK psij HEYETHBIX UYHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHUSI.

Omnpenenenue Ko3ppuLMeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JBM)KCHHH Tela
0 TOPU3O0HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.

Pasznen 9. Mexanuyeckue Ko1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BodHbl. (CBOHCTBA MeXaHWYeCKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pPacinpOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TEJIE, CECMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune konieOaHWiA TeNM TMOM JEHCTBUEM CHIIBI TSKECTH WM CHIIBI
yIPYTOCTH.
2. HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmioneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripocTpaHeHne NpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTHU BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYyCTMUYECKHUN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenue 4aCcTOTHI M Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TMEpuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMAarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DIJIEKTpOMarHuTHble  BOdHBL. ~ CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

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

pacnpoctpanenue ceta. 3atMenusi Connina u Jlynsl. OTpaxkenue csera. [lmockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpaXeHHWe cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xoxa onayuwerr B guH3e. OnTtuueckas cucrtemMa (Qoroanmnapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunaun peiictBus doToarnmapaTa, MUKPOCKOTA B TEJIECKOIIA.
10. Monens ri1a3a.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX 1[BETOB.

LW O N Gk~ WD

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTpa)X€HHMsS CBETOBOTO Jiyya OT yIJa
MaJICHUsI.

2. HM3ydeHue xapaKTepUCTHUK M300paKEHHUS TIPEMETa B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUS Ha TPAHUIIE «BO3AYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI 10 PA3I0KEHUIO OEIOr0 CBETA B CIEKTP.

7. OnbITHl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIIOJICHUHM Yepe3
[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
saapa. HykmonHnas wmopaens atomHoro snapa. W3orombl.  PanuoakTuBHBIC
npeBpainieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJOBOTO U MACCOBOTO YHCEI.
DHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl W 3Hepruu. Peakumu cuHTe3a |
nenenus sanep. Ucrounuku sneprun CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrekTpbl pa3Iu4yHbIX ra30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TpPEKOB: U3MEPEHHE HHEPTUM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYCH JIJISi CUCTEMAaTHU3aIIH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETO Kypca (PU3HMKH, a TAKXKE JJI MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe I 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpEMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITETHPHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBACTCA JTOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIECIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHsSA MOJYYCHHbIC 3HAHUWs, peElarb 3a4ayd, B TOM YHUCIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh M HAY4YHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HamOOJIe€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT cOpMUpPOBAHbI CIEIYIONIUE JIUYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

— MPOSIBJIEHNE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nUecKon HayKH;

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

2) rpamaaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HAHHME BaXHOCTH MOPAIBHO--3TUYECKUX MPUHIUMIIOB B JIESTEIBHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

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

— pa3BUTHE HAYy4YHOM JIOOO3HATENBHOCTHU, WMHTEpECca K HCCIE0BATEIbCKOM
NEATEbHOCTH;

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

— OCO3HaHHE [IEHHOCTM 0e30MacHoro oOpa3a JKW3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C 3JIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCT, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPy10BOr0 BOCIIMTAHMS

— AKTUBHOE Yy4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e — UHTEPEC K MPAKTUYECKOMY U3yUEHUIO TPOPEeCcChii, CBA3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHHUS 3ajad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUM JIJIsI OKPYKAIOIIEH CPEIbI;

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

e 8) amanTanum K HU3MEHSIOIIUMCH YCJOBUSAAIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICCTBUU TMPH BBHINIOJIHEHUU HCCICIOBAHUN U
MPOCKTOB (PU3MYECKONM HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — MOTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUMU, B TOM YHCJIE (OPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHHE Ne(DUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UIUICCKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIB30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOMX JCWUCTBUM C YUETOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OocBOEHHS MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpazoBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble Joruueckue JelcTBUA:



BBISIBJISITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUI);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUMS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX ¥ HAOJIOJIEHUAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBJISITh NPUYMHHO--CIIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TMIIOTE3bI O B3aMMOCBSI3AX
($u3MUeCKUX BETUYHH;

CaMOCTOSATENIbLHO BBIOMpPATh CHOCOO penieHus y4eOHOW (u3nUecKou
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3nuecKkuii AKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WIH SKCIIEPUMEHTA;

CaMOCTOATEIBHO (POpMYNIHpPOBaTH 0000IIEHUs U BBIBOJIBI 1O Pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUSI, OTIBITA, UCCIIEAOBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
MIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmei:

IPUMEHATh Pa3IMYHbIe METObI, HHCTPYMEHTBI M 3aIpOCHl IIPH ITOUCKE U
orOope MH(pOPMALMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3nvecKoi 3a1a4m;

aHaAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSATEJILHO BBIOMPAaTh ONTUMAJIbHYIO (HOPMY IIPEICTaBIICHHUS
uHbOpMAIMK W WUIIOCTPUPOBATh pEIIacMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi ¥ MX KOMOMHAIUSMH.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHA:

B X0Ji€ OOCYyXJeHHs y4yeOHOro marepualia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh HJCU, HAIICJICHHBIC HA PEIICHUE 3aJauyd M TOAJAepKaHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHON pabOThl MpU pEHIeHUHd KOHKPETHOW (PU3MUECKO
npo0JIeMBl;

OPUHUMATh LM COBMECTHOM NIESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMpPOIECChl U
pe3yIabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Io
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

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

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEC JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalMsIX, TPEOYIOIIHNX
JUTSE petieHust GU3NYEeCKUX 3HAHM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINeE, MPUHATHE PpelIeHUN
TPYION);

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM pelIeHUs GU3NUECKON 3a7a4u WU
IUTAHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTyallMH U IIpeuiaraTh IJIaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTETHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WCCIENOBAaHUA WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh Ce0sl HA MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyIrOro;



MPU3HABAaTh CBOE NMPABO HA OIIMOKY MPHU pelIeHUH (PU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy oOyueHusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PaBHOACHCTBYIOIIASL
cua, nedopmanus (ympyrasi, MJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBMIKCHUE, HWHEPLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHUs, TMepefaya JaBji€HUS TBEPJABIMU TeEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, MpEeBpalleHUs
MEXaHMYECKOW PHEPruH) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHHE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMU B KUBOW M HEXKUBOU
IIPUPOJE, JEUCTBHE CWIBl TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO J1aBIICHUS Ha KMBOW OpPraHu3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKHM) (PU3UUECKUX SBJICHUIA;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckne BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyThb, CKOPOCTb, CPENHSAS CKOPOCTh, CUJA YIIPYIOCTH, CUJIA TSIKECTHU, BEC
Tejla, cuila TPEeHWs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOITHOCTbh, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT T0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS HEPrus), MpU OMNHCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUUA  CMBICT  MCIHOJIB3YEMBIX  BEJIWYMH, HX
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYHUHY C APYTMMU BEIUYUHAMH,
CTPOUTH rpaUKK U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJIB3Ys MpaBUiia CJIOKEHUsI CUil (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMmesa, MPaBWJIO paBHOBECHUsl pbluara (0J0kKa),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYEeCKON
SHEPruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €T0 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTEC CHUTYyallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATH NIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amayd B 1—2 JEHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (DU3NUYECKUE BETWYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlauy 3alKMChIBATh KPATKOE YCIOBHUE, MOACTABIATh (DU3NUECKUE
BEJIUYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE JIJIsl PEIIeHUs 3aj]1a4, OICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUYECKON BEITMUYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bu3MUECKNX METOAOB, B OTIMCAHUH MCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HUHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNiaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOTIOAEHUI0 (PU3MYECKUX SIBICHUN WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBATH IpOBEpsieMbIC
IIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMKChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHIIBI M TEMIEpaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
mUGpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPHOOPOB C YYETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH N3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCS Telda OT BPEMEHU JBUKECHUSI Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMa
NOTPY>KEHHON YacTH Tesa U OT IJIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaThb B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUA, CIENys MPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTATHl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA JKUIAKOCTH M TBEPAOTO TeJa, CHIAa TPCHHS CKOJIBKEHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(HIIMEHT TOJE3HOrO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOHMpaTh HDKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISATh 3HAUCHUE NCKOMOM BEJTUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIA0OpaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINUECS COCYIbI, OapoMeTp,
phIyar, MOJABUYKHBIA W HEITOABUKHBIN 010K, HAKIIOHHASI TNTOCKOCTH;
XapaKTepHU30BaTh TMPUHIMUINBI  JACHCTBUS  M3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJONPOBOJAA, THIPABIMYCCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaX (U3MYECKUX SBICHUH W HEOOXOIMMbIC (pH3MYECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

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

MCTIOJIb30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aJaHUA HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BiajeTh NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



qyciae MyOJaNMYHO JeNlaTh KpaTKhe COOOLIEHUS O Pe3yibTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU OBTOM T[PAaMOTHO HCIOJIb30BaTh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJadamH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoHniy ooyuenust B 8 kiacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIK30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JIBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe Tena, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUESCKUN TOK, MAarHUTHOE TOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE W CKaThe, Tervionepesaya,
TEIJIOBOE PAaBHOBECHUE, CMAUYMBaHUE, KANWUISPHBIC SIBJIICHHS, HUCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3aius (OTBEpAEeBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0NPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aHMMOJICHICTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3UUECKUX SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHbIE SBJIEHUA B MPHUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, WHEs, CHETa, JIEKTPHUUECKHE
ABJICHUS B atMoc(epe, dIEKTPUIECTBO >KUBBIX OPTaHU3MOB, MArHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MAarHUTHOTO MOJS ISl KU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJIUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUYECKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
bu3nUeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO
TEIJIOThI, yJelbHAs TEIUIOEMKOCTh BEIECTBAa, YJEJbHAs TeIIoTa



IUIaBJICHMS], yJelabHAas TEIJIoTa NapooOpa3oBaHMs, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOTO0  TOKAa), NpH ONHCAHUM MPABWIBHO  TPAKTOBAThH
(U3MYECKUI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCKUX BEJIIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
($u3MUECKYl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUMH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KHHETHUECKON TEOpUU
CTpOEHUS BEILECTBA, MPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsiaa, 3akoH OMa Uil ydacTKa UENu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpU ITOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTEeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATH (PU3NYECKHE MPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUl MPaKTUKO-OPUEHTUPOBAHHOIO XApPaKTEPA: BBISBIATH
IPUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUIMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, HCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMNE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMMBbIE g €€ pelIeHHs, MPOBOAWTH pPacyéThl W CpPAaBHUBATH
HOJy4YeHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEHIMTh MPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl OMNHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEA0BaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOTIONEHUIO (PU3NYECKUX SBICHUN  WIH
¢u3rUecKrX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl NpPH MU3JIYYEHHH OT LBETa M3Iydarolmed (IOraomaroei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphbl *KUAKOCTU U
IJIOMAaA €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha IPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
MpOBEpsiEMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOJIb30BAaHUEM
aHAJOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ MCHOJB30BAaHMEM MpPSAMbIX HU3MEpEHUN  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOTO
CEYEHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAaHUE TMOCJEAOBATENIbHOTO M MapaJJIeIbHOTO  COCAMHEHHM
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHuss (U3NYECKUX BeIMYUH (yIelbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBICHUE MPOBOJIHMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON MHCTPYKLUU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIro1aTh TIpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHCAaHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHUSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK 3JIEKTPUUYECKON DSHEPIUH, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpPbI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
WCIIONIb3Ysl 3HAHUSA O CBOMCTBaX (PM3WYECKUX SIBJICHUA M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npuboOpsl TIO CXeMaM © CXEeMaTHYHBIM PHCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETpP, ABUIATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPHUUYECKUX



[eNeil C MOCIe0BaTENbHBIM U MapaJUIETbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB JIEKTPHUCCKUX IIETICH;
MPUBOIUTH  TpUMEpPHl  (HAXOAUTh  WH(OOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUA (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs oOecrieueHns 0€30MacHOCTH TP OOpaIlleHUH ¢ MPUOOpaMu U
TEXHHYECCKUMHU yCTPOMCTBAMHU, COXpPAHEHUS 3J0POBBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIICCTBIISITh TOUCK HH(pOpManuu (GU3HYECKOTO COJACpPKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIUXCSA 3HAHUH H TYyTEM CpPaBHCHHSI
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
TUTEpaTypy (PU3NYECKOTO  COJCP)KaHUs, CIPABOYHBIC MaTepHAIbI,
pecypcel cetn MHTEpHET, BlageTh NpruéMaMy KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBCHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mmass wHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
colepkaHWs, B TOM 4YHCIE NYOJIMYHO TIPEACTABIATH PE3YyIbTaThl
MPOCKTHOW WIJIM HCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJIh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpY BBHITIOJTHEHUH YYEOHBIX TPOCKTOB W HCCICIOBaHHMNA (PH3MIECKHX
IPOIIECCOB  paclpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
NIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTH 32 BBITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATELHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOH(QIUKTHL

K xonIy o0yuenust B 9 Kiacce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIDKEHUS, Jehopmarius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEJO,
LHEHTpP TSAXKECTU TBEPJIOTrO Tella, paBHOBECUE, MEXAHUYECKUE KOoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AIICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPreTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE MNPAMOJMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE MO0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHHUE, KOoJeOaTelIbHOE NIBH)KEHUE (3aTyXarouue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUe SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE T1aHeT COTHEYHON CHUCTEMBbl, PpEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOIO,
yIbTPaUONETOBOIO U PEHTICHOBCKOTO M3JyYEHUM, €CTeCTBEHHBIN
pasivoakTUBHBIM (DOH, KOCMHMUYECKHE JIy4YHd, PaAUOAKTUBHOE W3JIydEHHE
IPUPOAHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHHI Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (HU3HUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (U3NUYECKUE SIBICHUS, UCIIOIB3YS
¢usnyeckue BeIMUYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEpEMEIIEHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIAa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tejla, HMITYJIbC CHJIBI,
MEXaHH4YecKass padoTa M MOIINHOCTh, MOTEHLUAJIbHAs JHEPrus TeEJa,
NOJHATOIO HaJ MOBEPXHOCTBIO 3€MJIM, NMOTECHLHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HEepUoJ U 4acToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3WYECKHH CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUsI M EOUHUIBl (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUMHY C JAPYTUMHU BEIMYHMHAMU,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWs] 3HEPruHu, 3aKOH BCEMHPHOIO TATOTEHHS,



NPUHIMI CYNEPHNO3ULMH CHJI, NPUHUUII OTHOCHUTENbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOTO U MacCOBOT'O YHCE
IpPU SIIEPHBIX PEAKUHUAX, MPU ITOM JAaBATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCHIBATh €I0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
OPUYMHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTb OOBsICHEHHWEe U3 2-3
JIOTUYECKUX IIAroB € OMOpOoi Ha 2—3 M3yYEHHBIX CBOMCTBA (hPU3MUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3ajayd  (omuparouMecs Ha cuctemy U3z 2-3
YpPaBHEHHMI), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBJISATH HEAOCTAIOIIME WU M30BITOYHBIE JAaHHBIC, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEHIUTh NpPH MOMOIIU
(Gu3MUecKX METO/OB, HCIIONb3Ys OIMHMCAHWE HCCIECIOBAaHUS, BBIICIATDH
poBepsieMOe  MPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeNlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHUM U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢uznuecknx CBOWCTB Tesl (M3ydeHUE BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IEpUoAa KOJIEOAHUW MPY>KUHHOTO
MasTHUKA OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOaHMM, PSIMOJIMHEHHOE PACIPOCTpaHEHUE CBETA,
pa3ioxeHue Oeoro CBeTa B CIEKTP, M3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs NpeaMeTa B coOuparomiei
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX WM JIMHEMYaThIX CHEKTPOB HU3JIyYEHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0OpylOBaHUS, ONHUCBHIBaTh  XOJ  ONbITA U  €ro  Pe3yJbTaThl,
(GopMyIupOBaTH BBIBOIBI;

IPOBOAUTH NPU HEOOXOJUMOCTH CEPHUIO NMPSIMBIX MU3MEPEHU, onpenemnss
cpeqHee 3HAYCHHME H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IIPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3NYECKHUX BEJIUYUH C
HCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHMI (3aBUCMMOCTh IYTH OT BPEMEHHU



IIpU PAaBHOYCKOPEHHOM JIBIKCHHU 0€3 HaudallbHOM CKOPOCTH, IMepuoja
KoneOaHnii MaTeMaTUYEeCKOr0 MasTHHKA OT JUIMHBI HHUTH, 3aBHCHMOCTH
yria OTpakeHUs CBETa OT yriia MaJeHUs W yIrjia MpeJIOMJICHHs OT yria
MajJieHus1): TIUIAaHUPOBAaTh HCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTAaHOBKY, (UKCHUpOBAaTH pe3yJbTaThl TMOJY4YEHHOW  3aBUCUMOCTH
bu3MYeCKUX BEIMYUH B BHUJAEC TaOIUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJIUTh KOCBEHHBIE HW3MEpPEHUs (PU3UUYECKUX BEIUYUH (CPEIHSSA
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHHs], KECTKOCTh MPYXKUHBI, KOIPDUIMEHT
TPEHUSI CKOJILKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoa  KoysieOaHU MaTeMaTHYeCKOro | MPY>KMHHOTO MAasSTHHKOB,
ONTHYECKasl Ccuja coOuparonield JUH3bI, PAJAUOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHHMs, COOMpPaTh AKCIEPUMEHTAIbHYIO) YCTAaHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIIeysl MPEIIOKEHHON UHCTPYKIIUU, BBIYUCIIATH
3HAYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOJIYYCHHBIE PE3YIbTATHI C YUETOM
3aITaHHOM TOTPEITHOCTH U3MEPCHHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
0o0opy10BaHUEM;

pa3uyaTh OCHOBHBIC TMPU3HAKM M3YYEHHBIX (U3UUYECKUX MOJICIICH:
MarepuajgbHas TOYKa, aO0COJIOTHO TBEPAOE TEIO, TOYCUHBIM HCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IUTAaHETapHash MOJEIb aToMa, HYKJIOHHAas
MO/ aTOMHOTO SI7Ipa;

XapaKTEepU30BaTh TMPUHIMIBI  JEHUCTBUA HW3YYCHHBIX TpHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha MX OMHCaHusA (B TOM YHCIE:
CIIUJIOMETpP, JaTYUKH IIOJOKCHHUS, PACCTOSIHUS W YCKOPEHHMS, paKeTa,
9XO0JOT, OYKH, IIepucKor, d¢oToanmapaTr, ONTHYCCKHE CBETOBOJBI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), HCHONB3YySd 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBICHHH MW  HeoOXoauMble (HU3NYECKHUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATHUYHBIC PUCYHKH U3YYEHHBIX TEXHHUUYECKHUX
YCTPOUCTB, M3MEPHUTEIBHBIX MPUOOPOB U TEXHOJIOTHUECKUX IPOIIECCOB
NPy PEUICHUN Y4YEeOHO--TIPAKTUYECKUX 3aj/iady, ONTHYECKHE CXEMbI I
MTOCTPOCHHMS N300paKEHUH B INIOCKOM 3€pKalie U COOMpAIOIIeH JINH3E;
MPUBOAUTH  MPHUMEPHl  (HAXOAUTh  HHPOPMAIMIO O  MPHUMEpPax)
MPAKTHYECKOTO HKCIOJB30BaHUS (DU3NYSCKUX 3HAHUKW B ITOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHnu ¢ MpuoOopaMu U
TeXHUYECKHUMHU YCTPOWCTBAMH, COXPaHEHHS 37I0POBbS W COOJIIOJCHUS
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY KaIOIIeH cpeie;



OCYIIECTBIATh TOUCK HHPOpMauu (UINIECKOTO COACPNKAHHUS B
HHTepHeTe, caMOCTOATENBHO (OPMYIUPYs MMOMCKOBBIN 3allpoc, HAXOIUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIHHBIX HICTOYHHUKOB;

MCTIOJIh30BaTh MPH BHIMOJHEHUH YUEOHBIX 33aJlaHUil HAyUHO--TIOMYJISPHYIO
auTepatypy  (usmueckoro - coaepiKaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIMN U3 HECKOIbKUX HCTOYHHKOB (DH3MUECKOTO COACpIKAHUSA,
MyOJIMYHO MPEACTABIIATH PE3YJIbTATHI MPOSKTHOW MU HUCCIIEIOBATENbCKON
ACeSTeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar HW3y4aemoro paszena (pU3UKd U COMPOBOXKIATH
BBICTYIUICHHWE TMpe3eHTalMe ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3nen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO I[TPO'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpobHbie
padoThbI

IIpakTHYeckue
padoTbI

®u3nka — Hayka o npupoje. SABineHus
MIPUPOJIBI

dusznueckue ABIECHUI

duznyeckre BEIUIUHEI B UX HN3MEPCHUC

Ypok-uccnenoanue "N3mepenne
TEMIEPATYPhI MPU TOMOIIN KHUAKOCTHOTO
TEPMOMETPA U JaTUMKA TEMITEpATyphI”

Mertobl HaydHOTO NO3HaHus. OnucaHue
(hbMBUYECKUX SIBICHUH C TIOMOIIBIO
MoJIelen

Ypok-uccnenoBanue "[IpoBepka runoTesbl:

JTATBHOCTH MOJIETA IIapHKa, IMYIIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MycKa"

Crpoenue BemiectBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIECTBA

I[BI/I)KeHI/Ie qaCTull B€IICCTBa

Ypok-uccnenopanue «OnbITHI MO
HaOIIOJICHUIO TETNIOBOTO PACIIMPEHUS
ra3oB»

10

ArperaTHLIe COCTOAHHA BCIICCTBA




Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BoJbl. O600IIEeHE TT0 pa3aeTy

i «IlepBoHauaIbHBIE CBEJICHUS O CTPOCHUU
BEILIECTBA

12 Mexannueckoe aBrxeHue. PaBHomepHoe u
HEPAaBHOMEPHOE JIBIIKCHHE

13 Ckopoctb. Enunuiiel ckopoctu

14 Pacuer mytu ¥ BpeMeHU ABUKEHUS

15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN

16 [TmoTHOCTH BemecTBa. Pacuer Mmaccel n
o0bema Tena 1Mo ero IIOTHOCTH

17 JlabopaTtopHnas pabora «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TEJIa»

13 Pemenue 3agay nmo reme "IInoTHOCTE
BelecTna"
Cuita Kak XapakTepuCTHKa

19 B3auMoeiicTBus ten. Cuma ynpyrocTH.
3akoH ['yka
JlaGopaTtopHnas pabora «3y4yeHue

20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIOKEHHON CHITBD)

21 [[“IBnenue Tsarorenus. Cuia TKecTu
CBs13b MEX1y CHIION TSAKECTU U MACCOM

22 tena. Bec Tena. Pemenue 3amau no teme
"Cuna tsoxect"

7 Cuna TsKecTu Ha APYrux IUlaHeTax.
®u3nuecKre XapakKTepUCTUKH TJIAHET

24 N3mepenue cui. lunamomerp




25

Bec Tena. HeBecoMocTh

26

CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10
OJHOM npsAMOi. PaBHOAEHCTBYIOIIAS CHIT

27

Pemenue 3agau no reme
"PaBHogeiicTByromast cri"

28

Cuna tpenus u e€ Buapl. Tpenue B
MIPUPOJIE U TEXHUKE

29

JlabopaTtopHnas pabota «3yueHue
3aBUCHMOCTHU CUJIbI TPEHUA CKOJIBKCHHA OT
CHUJIBI JAaBJICHUA U XapaKTepa
COTIPHKACAIOIITIXCS TIOBEPXHOCTEI»

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenne 3amag mo Temam: «Bec Temay,
«I"paduyeckoe N300pakeHUE CHID»,
«Cunby», «PaBHOIEHCTBYIONIAS CHID)

32

KonTtponbHas padoTa o Temam:
«MexaHndyeckoe JBHKEHHE», «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0pakeHue cuim, «CUibhy

33

Hasnenue. CriocoObl yMEHbLICHUS U
YBEJIMUEHUS J1aBICHUS

34

JlaBneHue ra3a. 3aBUCUMOCTb JaBJICHUS
ra3a ot o0b&ma, TeMIeparypbl

35

Hepezlaqa JaBJICHUA TBépI[bIMI/I TCJIaMH,
KHUAKOCTAMHU U IrazaMu. 3akon ITackams

36

I[aBJ'IeHI/Ie B )KUJKOCTH U I'a3€, BBI3BAHHOC
JIEICTBUEM CHIIBI TSHKECTH




Pemenue 3anau no reme «JlapieHue B

37
KUJKOCTHU U Ta3e. 3akoH [lackamns»

38 CooOlmarommecs: CoCybl

39 ['unpaBnuueckuii mpecc

40 Manomertpsl. [IopiIHEBOM KUIKOCTHBIN
Hacoc

41 ATmocdepa 3eMu U IPUUYHUHBI €€
CYIIECTBOBaHUS

42 Bec Boznmyxa. ATmMocdepHoe naBiieHne

43 N3mepenue atmochepHOro JaBieHHUS.
OnsiT Toppuuennu

m 3aBUCUMOCTb aTMOC(EPHOTO 1aBICHUS OT
BBICOTHI HaJl yDOBHEM MOPS

45 bapomerp-anepouns. AtmocdepHoe
JIABJICHHUE Ha PA3JIMYHBIX BHICOTAX

46 Pemenne 3agad mo reme " AtmochepHoe
nasjeHue"
JleficTBHE )KUIKOCTHU U Ta3a Ha

47 MOTPYKEHHOE B HUX TEJI0. ApXuMenoBa
cuiia
Jlaboparopnas pabota «Onpenenenue

48 BBITAJIKUBAIOLIEH CUIIbI, ICUCTBYIOIIEH HA
TEJO, IOTPY>KEHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o Teme

49 «HMccnenoBanue 3aBUCUMOCTHY Beca Teja B

BOJIe OT 00bEMA NOTPYKEHHOH B KUAKOCTh
4acTH TeJIa»

50

IInaBanue Ten




JlaGopatopHas pabota "KoHctpynpoBanue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemrenue 3amgau o remam: «llnaBanue

52 cynoB. Bo3ayxomnnaBanue», «/laBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»

53 KonTtponbHas padoTa o Teme «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»

54 Mexanuveckast pabora

55 MoimHoCTh. EAUHUIBI MOIIIHOCTH

56 Ypok-uccnenoBanue "Pacdyér MOIHOCTH, :
pa3BHBAEMOM MPH MOIBEME IO JIECTHUIIE"

57 [IpocTeie Mexanu3msl. Peryar. PaBHOBecue
CHJI Ha pblUare
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlabopaTtopHnas pabota «lccnenoBanue 0.5
YCIIOBUN PaBHOBECHS pblyara

59 Pemenue 3aga4 no teme «YcioBus
paBHOBECHS pblUara»
Koaddumment monesnoro aeicTeus

60 MexaHusMa. Jlaboparopnas paboTa 0.5
«3mepenue K1/ HaKJIOHHOM MIOCKOCTH»

61 Pemenne 3amau mo treme "Pabora,
moitHocTh, KIT"

& Mexanuyeckas sHeprus. Kunernueckas u
MOTEHIIMATbHAS SHEPTUs

63 3aKOH COXpPaHEHMsI MEXaHUYECKON PHEPIUH

64 YPOK-3KCIIEPUMEHT IO TEME 1




"DKCIEpUMEHTAIBHOE OIIPEAETICHUE
M3MEHEHHUS KHHETHUECKOU U
MOTEHIIMAJILHON SHEPTUH TIPU CKaThIBAHUHU
TeJla 110 HAKJIOHHOM IJI0CKOCTH"

KonTtponsHas padota o Teme «Pabora u

65 1
MOIIIHOCTb. DHEPIHUs»
66 Pabora ¢ Texctamu 1o Teme |
"MexaHndeckoe JBHKeHue"
67 Pa?OTa C TEKCTaMH T10 T?Me "JlaBIIeHME |
TBEPABIX TEN, )KUAKOCTEH U ra3oB"
68 Pabora ¢ Tekcramu o Teme "PaboTa. 1
MomntHocts. OHeprus”
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12




8 KUIIACC

KoaudecTBO 4acoB

Ne n/m Tema ypoka B KonrpoJabHbie IIpakTuyeckue
cero padoThI padoTsbI
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPKICHUS
2 Macca u pa3Mep aToOMOB M MOJIEKYII 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUM BellecTBa
OObscHeHne CBOMCTB TBEPAOTO, )KUJIKOTO
4 1 Ta3000pa3HOT0 COCTOSTHUM BEIeCTBA HA |
OCHOBE TMOJIOKEHUHN MOJIEKYIISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1
6 CMaunBaHue M KamWUISIPHOCTbD. |
[ToBepxHOCTHOE HATSKEHUE
7 TermoBoe pacumpeHue u cxaTue 1
g Temneparypa. CBsi3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sueprusi. Crioco6st |
W3MEHEHHUs BHYTPEHHEH SHEepTUn
10 Bunael Tenonepenaun 1
VYpoxk-koHpepenuus "[Ipakruyeckoe
1 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB 1 |

BEIIECTB U MaTEPUAJIOB B IIEIISX
sHeprocOepexeHus"




12

KonmuecTBo TEIIOTHI. Y IeIbHAas
TCIINIOEMKOCTD

13

YpaBHEHHE TEIIOBOTO OaaHca.
TerooOMeH 1 TEII0BOE paBHOBECHE

14

JlaboparopHuas padota "HMccrnenoanme
SIBJICHHSI TETUI00OMEHA TIPU CMEIIMBAHUT
XOJIOJIHOM U ropsiueid Boab!"

15

Pacuer xonmdecTBa TEILIOTHI,
HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIISIEMOTO MM TIPU OXJIXKICHUN

16

Jlaboparopnas padota "OmnpeneneHue
paTopHasd p P
YAEIbHOW TETUIOEMKOCTH BelecTBa"

17

DHeprus TOIUIUBA. Y IelbHas TEIMI0Ta
CrOpaHus

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX TeJ. Y IeTbHas TEeIIoTa
IUIaBJIEHUS

19

JlaGopaTtopnas padora "Ompeneneaue
paTop p p
yAEJIbHOM TEIJIOTHI MIaBIeHUA Jibja"

20

[TapooOpazoBaHue 1 KOHJIEHCAITHSI.
Hcmapenue

21

Kunenwue. Y nenbHas Teniaora
napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCUMOCTh TEMIIEPATYpPbl KUMIEHUS OT
aTMOC(EpHOTO JaBJICHUS

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OmnpeneneHre OTHOCUTEIHHON
BJI&YKHOCTH BO31yxa"




Pemenue 3agau Ha onpeneneHue

23 BJI&YKHOCTH BO3/lyXa
[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.

24 [TapoBas TypOuna. J[BuraTemns
BHYTPEHHETO CTrOpaHUs

75 KII[ TermoBoro nurarens. TennoBbie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

26 3aKOH COXpaHEHMs U MpeBpalLleHUs
SHEPTUH B TETUIOBBIX MpoIleccax
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo

27 teme "TeruoBsie siBiieHus. I3MeHeHne
arperaTHbeIX COCTOSIHHI BelecTa'
KonTtponbHas paborta no teme "TemnnoBsie

28 aBJeHUs. MI3MeHeHne arperaTHbIX
COCTOSIHMM BeriecTna"

29 DnekTpusanus tei. [[Ba poga
ANEKTPUYECKUX 3apsAI0B

30 Ypok-uccienoBanue "DieKTpusaius Tei
WHAYKIMEN U MIPU COMPUKOCHOBEHUM"

31 B3anmoelicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
Dnekrpuueckoe nose. HanpskeHHoCTh

32 3JIeKTpUUecKoro noJist. [lpuniun
CYIIEPIIO3UINH JIEKTPUUECKUX TOJIeH

3 Hocurenu snekrpuyeckux 3apsaos.
DOneMeHTapHbIi 3apsa. CTpoeHune atoMma

34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH

COXPAHCHUSA SJICKTPHUICCKOI'0 3apdaa




Pewrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

33 AIEKTPUUECKUX 3aPsSI0B
DIEKTPUUYECKUM TOK, YCIIOBHS €T0

36 cyimecTBoBaHus. ctounuku
ANEKTPUYECKOTO TOKA

37 JIeNCTBHS 3IIEKTPUYECKOTO TOKA
VYpoxk-uccnenosanue "JleiictBue

38 ANIEKTPUYECKOTO MOJIsl Ha TPOBOJHUKY U 1
TUDIIEKTPUKH"

39 DJIEKTPUYECKHI TOK B METaslIax,
KUJKOCTSX U ra3ax

40 DneKkTpuyecKas 1enb U €€ COCTaBHbBIC
4acTH

A1 Cuna Toka. JlabopaTopHas paborta 0.5
"M3mepeHue u peryaupoBaHue CUiibl Toka" ’
DIIEKTpUYECKOE HaNpsKeHne. BoapT™MeTp.

42 JlabopaTtopHnas padota "U3mepenue u 0.5
peryJimpoBaHue HaNpsHKEHU"

43 ConpoTuByiieHUE TPOBOJHUKA. Y ICIBHOE
COMPOTHBIICHUE BEIIECTBA
JlaboparopHas paboTa "3aBHCUMOCTh

m ANEKTPUYECKOTO COMPOTUBIICHHUS |
MIPOBOJIHHUKA OT €r0 JJIUHBI, TUIOIIAIU
MONEPEYHOro CeYeHUs U MaTepuana”

45 3aBUCHMOCTD CHJIbI TOKA OT HAIIPSKEHUS.
3akoH OMa Ui ydacTka 1Henu

46 JlaboparopHas padota "MccrnenoBanue |

3aBUCHUMOCTHU CUJIBI TOKA, UAYHICTO Y€PC3




PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA
HaIpsDKEHUs Ha pe3uctope”

47

IlocnegoBarenpHOE U napajajiCJbHOC
COCAMHCHUA IMTPOBOAHHUKOB

48

JlaGoparopnas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAIPSDKEHUM ITpU
MOCJIEJ0BATEILHOM COEIMHEHUU JIBYX
pe3uctopon"

49

Jlaboparopnas padota "IIpoBepka npasuiia
JJId CUJIBI TOKA IMTPH MapaljICIbHOM
COEJIMHEHUU PE3UCTOPOB"

50

Pemenne 3a1a4 Ha IPUMCHCHHEC 3aKOHA
Oma JJIA PA3JINYHOTO COCANHCHU A
IIPOBOIHHUKOB

51

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

52

JlaGopaTtopHnas padota "Onpenenenue
PpaboThl ¥ MOIIIHOCTH AJIEKTPUYECKOTO
ToKa"

53

DneKTpuyecKue enH 1 MoTpeOuTenu
ANIeKTpUYecKoii sHepruu B ObITY. KopoTkoe
3aMbIKaHUE

54

[ToaroToBka K KOHTPOJILHON paboTe 1o
TeMe "DIeKTpuYecKue 3apsibl.
3apsKEHHBIE TeJla U UX B3aUMOJECHCTBHSL.
ITocTOSAHHBIM 2NEKTPUYECKUI TOK"

55

KonTposnpHas paboTa o teme
"DnexkTpudeckue 3apsaapl. 3apsKEHHbIE




Tela U ux B3aumoacucTsus. IlocTosSHHBIN
IEKTPUYECKHM TOK"

56

ITocTossHHBIE MarHuTHI, UX
B3aUMO/IEHCTBUE

57

VYpok-uccnenosanue "M3ydenue nonaeu
MOCTOSIHHBIX MAarHuTOB"

58

MarautHoe 11o1e. MarHuTHoOE 1ojie 3eMitn
M €ro 3HadYeHue g )KU3HU Ha 3eMIIe

59

OmneiT DpcTena. MarautHoe noJie
JIEKTPUUYECKOT0 TOKa MarHuTHoe mnose
KaTylmKu ¢ TOKOM

60

HpI/IMeHeHI/Ie OJICKTPOMArduTOB B TCXHUKCE.
JlabopaTtopHnas pabota "M3yuyeHue
JeMCTBUS MAarHUTHOTO MOJIS Ha IPOBOJIHUK
C TOKOM"

0.5

61

DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTPOABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas padora
"KoncTpyupoBaHue u u3yueHue paboThl
aeKTpoaBurares"

62

OnbiTel Dapajes. 3aKoH
3NIEKTPOMarHUTHOM MHAYKIMU. [IpaBuio
Jlenma

63

OnexrporeHepatop. CriocoObl MOTyYeHUs
ANIEKTPUUYECKONH IHEPTUU. DIIEKTPOCTAHLIUU
Ha BO300OHOBJISIEMBIX HICTOUHUKAX SHEPTUU

64

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 13(0)




TeMe "DIEeKTPUYECKUE U MarHUTHBIC
SABJIEHUS"

65 KonTtposnsHas paboTa o teme |
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"

66 Pabora ¢ texcramu o teme "TeruioBele |
SABJIEHUS"

67 Pabota ¢ texcramu 1o teme "I1oCTOSTHHBIN |
ANEKTPUIECKUH TOK"

68 Pabota ¢ Tekcramu 1o TeMe "MarauTHeie |
saBiieHud"

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 14.5




9 KUIIACC

KoaudecTBO 4acoB

Ne n/m Tema ypoka B KonrtpoJabHbie IIpakTuyeckue
cero padoThI padoThI
| Mexanundeckoe aBuxeHue. MarepuanbHas |
TOYKa
) Cucrema orcyera. OTHOCUTEIBHOCTh |
MEXaHUYECKOTO JIBHIKCHUSI
3 PaBHOMEpPHOE IPAMONIMHENHOE BHKEHNE 1
HepaBHOoMepHOE npsIMOTUHENHOE
4 nekeHne. CpeHsis 1 MTHOBEHHAs 1
CKOPOCTH
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE |
JIBHO)KEHUE. Y CKOpEHUE
CKOpOCTh MPAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABIKeHU. ['paduk 1
CKOpOCTH
JlaGopaTtopHnas pabdorta "Onpenenenue
7 YCKOPEHHS Tejia IPU PaBHOYCKOPEHHOM 1 1
JBUKEHHUHU 110 HAKJIOHHOM IJI0CKOCTH"
8 CBobOoauoe nmagenne ten. OneliTe Nanunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
9 [Tepuon u yacTora oOpamenus. JInnerinas 1
U yTJI0Basi CKOPOCTH
10 LleHTpocTpeMHUTENIBHOE YCKOPEHUE 1
11 IIepsblit 3ak0H HproToHa. Bektop cuibl 1
12 Bropoi1 3akoH HeroTona. 1




PaBHoOfelicTBYIOIIAs cHIta

Tperuii 3akon Herorona. Cynepno3unus

13
in

14 Pemrenue 3agau Ha mpuMEHEHUE 3aKOHOB
Herorona

15 Cuna ynpyrocrtu. 3akoH ['yka

16 Pemenue 3agau mo teme «Cuna
YIPYTOCTHY

17 JlabopaTtopHas pabora «OnpeneneHue
KECTKOCTH TIPY>KHHBD)

18 Cuna TpeHus

19 Pemenue 3agau no reme «Cuia TpeHUS

20 JlaGopaTtopHnast padota "Onpenenenue
ko3 duimenTa TpeHUs CKOIBKEHUS"

)1 Pemrenue 3agay mo teMe "3aKOHbBI
Hprorona. Cuna ynpyroctu. Cuna tpeHus"
Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
MaJeHUs
Ypoxk-koudepennus "JIBmxeHue Teia

23 BOKPYT TPAaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ["anmaktuxu"

4 Pemenne 3amau no teme "Cuiia TSDKECTH U
3aKOH BCEMHUPHOIO TATOTEHUS"

)5 [TepBas kocMHUecKasi CKOPOCTb.
HesecomocTs u neperpysku

26 PaBHOBecHe MaTepuaTbHOW TOUKH.

AbcomoTHO TBEpIOE Teno. PaBHOBEcHe




TBEPJOTO TENA C 3aKPEIUIEHHOW OCBIO
BpalleHuA

27

MowmeHnT cunsl. LleHTp TsKECTH

28

Pemtenue 3amay no reme "MOMEHT CHUIIBL.
Hentp TsixecTn"

29

[ToaroroBka Kk KOHTPOJBHOM paboTe MO
TeMme "MexaHN4eCKO€e IBIKEHUE.
Bsaumonetictsue ten"

30

KonTponsHas pabora o teme
"MexaHn4ecKkoe IBUKECHHUE.
Bsaumonetictue Tea"

31

Nwmnynsc Tena. Umnysbe cuibl. 3aKoH
COXpaHEHUs UMITyJIbCca. YTIPYroe U
HEYIIPYroe B3auMOACHCTBUE

32

Pemmenue 3amay nmo reme ""3akoH
COXpaHEHUs umIysbca'

33

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

34

Mexaandeckas pa60Ta 1 MOIIHOCTb

35

PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CHWJIBI TPEHUS

36

Jlaboparopnas pabota «Onpenenenue
paboThI CUJIBI TPEHHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATBHON
MMOBEPXHOCTH»

37

CBs3b sHepruu u paboTsl. [loTeHnnanbHas
SHEprus

38

Kunernueckas sneprus. Teopema o




KMHETUYECKON SHEPrUU

39 3aKOH COXpaHEHMS SHEPTUN B MEXAHUKE

40 Jlaboparopuas padota «/3yueHue 3akoHa
COXPAHCHUS SHEPTUI

41 KonebarenpHOe NBUXKEHUE U €T0O
XapaKTePUCTHKHU

4 3aryxaromue kojaebanus. BeiHyX1eHHbIE
Kosebanus. Pezonanc

43 MaremaTuueckuil U IpyKUHHBIN MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh

44 neprojia KojiebaHui OT KECTKOCTH
MIPYKUHBI 1 MAcCHI TPy3a»

45 [IpeBpaienue 3HEPTUN TTPH MEXAHUICCKUX
KoJieOaHusAX
JlabopaTtopHas pabora «OnpeneneHue

46 4aCTOTHI U TIEPHOJIa KOJIeOaHM I
MPYKUHHOTO MassTHUKA»
JlabopaTtopHnas pabota «IIpoBepka

47 HE3aBHCHUMOCTH TIepHo/Ia KoJebaHuii rpysa,
MOJBEIIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexanuueckue BoaHbl. CBOICTBa

48 MexaHu4yeckux BoJH. [IpogonbHbIe 1
MOTIEPEYHbIE BOJIHBI
Ypok-koHpepennus "MexaHuueckue

49 BOJIHBI B TBEpIOM Tene. CelicMuueckne
BOJIHBI"

50 3BykK. PacnipocTpaneHnue u oTpaxeHue

3ByKa




51

Ypok-uccnenoBanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxycTHUECKUI PEe30HaHC

53

Ypok-koHpepermus "YIIpTpa3ByK u
nH(Pa3BYK B IPUPOJIC U TEXHHUKE"

54

[ToaroroBka Kk KOHTPOJBHOM paboTe MO
TeMe "3aKOoHBI COXpaHEeHUs. MexaHudecKue
KoJie0aHus ¥ BOJIHBI"

55

KonTtponpHas padoTa o Teme "3aKoHbI
coxpaHeHUs. MexaHn4eckue KojaeOaHus u
BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DIEeKTPOMAarHUTHbIE BOJIHBI

57

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

58

Ypoxk-koudepennus "llkana
AJIEKTPOMArHUTHBIX BoJIH. Mcrnionb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM
cBs3H"

59

Ypok-uccienoBanue "M3yuyeHue CBOUCTB
AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
MoOuIBHOTO Tenedona"

60

Pemenue 3amau Ha OIpECACIICHUC YaCTOTHI U
JJIMHBI SJICKTPOMaFHHTHOﬁ BOJIHBI

61

DNeKTpOMarHuTHas pupoja CBETa.
CkopocTtb cBeta. BonHOBBIE CBOlCTBA
CBETa

62

Hcroynuku ceera. [IpsmonuneitHoe




pacrnpoctpanenue cBera. 3atmenus CoJHia
u JIyHsl

3aKOH OTpaKE€HUS CBETA. 3epKaja.

63 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
OTPa)KECHUS CBETA

64 [Ipenominenue cBera. 3aKOH MPETOMIICHUS
cBeTa
[TonHoe BHYTpEeHHEE OTpaKEHHE CBETA.

65 Hcnonb3oBaHue NOJHOTO BHYTPEHHETO
OTPaKECHHUS B ONITUYECKUX CBETOBOJAX
JlabopaTtopHnas pabota "MccnenoBanue

66 3aBUCHUMOCTH YTIJIa IPEJTOMIIEHUS] CBETOBOTO
Jlyda OT yIJIa MMaJIEHAs Ha TpaHule "BO3qyX-
crexio""

Ypoxk-koupepennus "Vcnonp3oBanue

67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"

68 JIun3bl. OnTuyeckas cuja JIMH3BI

69 [TocTpoenue n300paxxeHuil B TMH3aX
JlaGopaTtopHnas pabdota "Onpenenenue

70 (hOKYCHOTO paccTOSTHUS K ONTHYECKOM
CHUJIBI COOMPAIOIIEH JTMH3BI"

71 Ypok-koHpepenuus "OnTuueckue
JIMH30BBIC TPUOOPHI"

72 I'ma3 xak ontuueckas cuctema. 3peHue

73 Ypok-koHpepenmus "JlegexTsl 3peHusl.
Kak coxpanuts 3peHue"

74 Paznoxxenue 6enoro cBeTa B CIEKT).




OnsiTel HeroTona. Coxenue
CIIEKTpaJIbHBIX LIBETOB. Jlucniepcus ceerta

Jlaboparopras pabota "OnbITHI 1O
Pa3I0oKEeHUI0 OEJIOT0 CBETA B CHEKTP U

75 BOCTIPUSATHIO IIBETA IPEAMETOB MPU UX
HaOJI0IEHUH Yepe3 BETOBbIe (puiabTps”
Ypoxk-nipaktrukym "BoiHOBBIE CBOWCTBA

76 CBeTa: AUCIIEpCHsl, UHTEPPEPEHIUS U
mudpakus”

77 Omnbiter Pesepdopna u mmanerapHast
MO/IENTh aTOMa

78 [Toctynatel bopa. Monens atoma bopa

79 Hcnyckanne v morIonieHne CBeTa aTOMOM.
KBantsl. JIuHeiuaTbie CIEKTPBI

20 Ypoxk-nipaktukym "HabimroieHne CrieKTpoB
ucmyckanus"

81 PagnoakTUBHOCTE U €€ BUIBI

2 Crpoenue atomHoro sapa. Hykimonnas
MOJEIb

83 PapnoaktuBHbIe nipeBpaienus. M30Tornbl

84 Pemenue 3agay no teme: "PagnoakTuBHbIE
npespaiieHus"

85 [lepuon nomypacnana
Ypok-koHpepennus "PaguoakTuBHbIe

86 W3IIy4EeHHS B IPUPOJE, MEAUIIMHE,
TeXHHUKE"

g7 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS

3apsAA0BOTO U MaCCOBOTO YUCEII




88

DHeprusi CBs3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUU

89

Pemenue 3amgau o reme "AnepHeie
peakuun"

90

Peakiuu cuHTe3a U ACTICHUS SACP.
Wcrounuku sHeprun CosHua U 3BE3]1

91

VYpoxk-koudepenuus "AnepHast SHEpPreTUKA.
JIeNCTBHS paiuOAKTUBHBIX U3Iy4€HUN Ha
YKUBBbIE OPraHU3MbI"

92

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DJIEKTpOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
sIBIeHUS"

93

KonTtponsHas padoTa o treme
"DNeKTpOMarHUTHOE TOJIE.
DJIEKTpOMarHuTHbIEC BOJIHBI. KBaHTOBBIE
SIBJICHHS"

94

[ToBTOpenue, o606meHue. JlaboparopHbie
paboTsl o Kypcy "B3aumoneiictBue Ten"

95

[ToBTOpenue, o6o6menue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4 110 TEME
"TemnoBsie nmporecchl”

96

[ToBTOpeHue, 0600mEeHne. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3aj1a4 110 TEME
"KIIJI TerioBeIX aBurarencii”

97

IToBTOpenue, o0oOmenue. Pemenne
pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4 110 TeMe
"KIIJ] anexkrpoycTtanoBOK"




08 [ToBTOpenue, 0606menue. JlabopatopHbie 1 |
paboTsl 1o Kypcy "CBeToBbie sBiIeHUS"
[ToBTOpenue, o6o6menue. Padora c

99 TEKCTaMU 10 TeMe "3aKOHbl COXPaHEHUs B 1
MexaHuke"

100 [ToBTOpenue, 0606menue. Pabora ¢ |
Tekctamu 1o TeMe "Konebanus v BOJTHBI"

101 [ToBTOpenue, o6o61eHne. PaboTa ¢ |
TekcTamu 1o TeMe "CBeTOBBIC SBICHUS"
[ToBTOpenue, o606menue. Pabora ¢

102 TeKCTaMM 1o TeMe "KBaHTOBas U sifiepHast 1
¢buzuxa"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







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

» Gusuka, 7 knacc/ Ieppiukun A.B., O611ecTBO ¢ OrpaHUYeHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3m1aTenbeTBo
«IIpocBemenue»

» ®usuka, 8 knacc/ Ieppiukun A.B., O611ecTBO ¢ OrpaHUYEHHOU
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3matenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O61mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMoHEpHOE 00IIECTBO
«M3narensctBO «IIpocBenienne»

Hcnonw3oBanue obopynoBanus neHtpa "Touka pocra"

1) Lndporas naboparopust yaeHn4ecKast (pu3nKa, XUMHUs, OUOTIOTHS) :
[{udpoBoii 1aTYnK IEKTPOIPOBOIHOCTH
udposoii natunk pH
[HudbpoBoii 1aTINK MOIOKEHUS
[HudpoBoil naTymKk TeMIepaTypsl
[udpopoii 1aTynk aOCOTOTHOTO TABICHUS
[udposoii octimuiorpadguveckuii JaTINK
Becnl anektponnbie yueOnsie 200 r
Mukpockomn: 1udpoBoi UK ONTUYECKH ¢ yBennueHrem ot 80 X

HaGop st u3roroBieHus MUKpOIpenapaToB



Muxkponpenapatsl (Habop)

CoenuHuTENbHBIC TPOBOA, TPOTPAMMHOE 00ECIIEUeHNE, METOIMUECKUE
yKa3aHus

KOMIUIEKT COMYTCTBYIOUIUX 3JIEMEHTOB ISl OMBITOB 110 MEXaHUKE
KOMILJIEKT COIMYTCTBYOIIUX 3JIEMEHTOB JJIsI OTBITOB 110 MOJICKYJISIPHOM
duzrke

KOMILJIEKT COIMYTCTBYIOIIUX 3JIEMEHTOB ISl OTIBITOB IO AJIEKTPOAMHAMUKE
KOMIUJIEKT COITYTCTBYIOIIUX 3JICMEHTOB JJIsl OMBITOB 110 OTITHKE

2) KomrekT mocyisl 1 000pyI0BaHUsl ISl YYEHUUECKUX OIBITOB ((U3unKa,
XUMUsI, OUOJIOTHSA):

[ItaTuB 1ab0paTOPHBIA XUMUUECKUN

Ha6op uamek Iletpu

HaGop uHCTpyMEHTOB IpenapoBaIbHbIX

JIoJKKa i1 COKUTAaHUS BENIECTB

Crynka dapdopoBas ¢ IeCTUKOM

HaGop 0aHok aiig XpaHeHus TBEpAbIX peakTuBoB (30 —50 mut)

Habop cknsinok (haakoHOB) 7151 XpaHEHHUST PAaCTBOPOB PEAKTHBOB
Ha6op mpubopoxk (ITX-14, T1X-16)

[Tpubop nmst moTy4eHwus Ta30B

CrnupToBKa

['oprouee ns cnupTOBOK

Q®unbTpoBasibHas Oymara (50 mit.)



Kon6a konnueckas

[Tanouka crekyisHHAs (C PE3MHOBBIM HAKOHEYHUKOM )

Yamieuka /1 BeIapuBaHUsl (BBIMTAPUTEIIbHAS YaIlleyKa)

MepHbIit TUAMHAD (MJIACTUKOBBIN)

Boponka crexmnsiHHas (Masiasi)

Crakan crexnsHubIN (100 M)

l"azooTBOHAS TPYOKa

3) OGopynoBaHuE Jisl IEMOHCTPAIIMOHHBIX OIBITOB:

[ItatuB femMoHCTpaIlMOHHBIN: HazHaueHue: MpoBeIeHne TeMOHCTPAIIMOHHBIX
OTIBITOB, OCHOBAHHE, CTEP)KEHb, JIAMKHU, KOJIbIIa, My(ThI

Cronuk nmoabeMHbIN: Tun cTonuka: yaeOHbIN/1adopaTOPHBIN, oTIopa,
CTEp>KeHb BUHTOBOM, BUHT PETYJIUPOBOYHBIN: HaNMH4Ke, GYHKIHS TOJbeMa U
ONyCKAaHUA CTOJIUKA

M cTOYHMK MOCTOSTHHOTO ¥ IEPEMEHHOT0 HANPSXKEHUS :

Hasznauenue: 1715 nUTaHus peryJIupyeMbIM ITIEPEMEHHBIM U TTOCTOSTHHBIM
TOKOM JJICKTPUUECKHUX cXeM, yacToTa, ['1; 50, moTpediisieMas MOITHOCTh, BA:
10

ManomeTp KUIKOCTHOM JEMOHCTPALlMOHHBIM:

Haznauenwue: st usmepenus nasienus 10 300 Mmm

BOJISTHOTO CTOJI0a BBIIIE U HIDKE aTMOC(HEPHOTO JTaBICHHUS

crexisgHHasi U-o0pa3Hasi TpyOKa Ha MOJICTaBKe

KamepTon Ha pezoHaHcHOM simuke: HazHadyeHnue: 1



J€MOHCTpALlMU 3BYKOBBIX KOJI€OaHUI U BOJIH,

JBa KAMEPTOHA HA PE3OHUPYIOLIUX SITUKAX
PE3UHOBBIA MOJIOTOYEK

Hacoc BakyymHBbIH ¢ diekTponpuBoaoM: Ha3zHaueHue:
CO37IaHue Pa3psKEHUS UM M30BITOYHOTO IaBJICHUS B
3aMKHYTBIX 00BbEMAaX, ONBITHI: KUTIEHHUE KUJIKOCTU TIPU MOHUKEHHOM
NABJICHUH, BHEIITHEE U BHYTPEHHEE JABIICHUE U JIP.
Tapenka BakyymHas: HazHaueHue: neMoHcTpanys
OTBITOB B 3aMKHYTOM 00bEME C pa3peKeHHBIM
BO3/1yXOM, OCHOBaHHE C KPAHOM, KOJIOKOJ M3 TOJICTOIO CTEKIIa,
PE3UHOBAs MTPOKIIAJIKA, SJIEKTPUYECKUI 3BOHOK
Benepko Apxumena: HazHauenue: qeMoHcTpanus
JNEUCTBUS )KUIAKOCTH Ha ITOI'PYKEHHOE B HEE TEJIO U
U3MEPEHHE BEJIMYHUHBI BBITAJIKUBAIOILECH CUIIBI,
BEJICPKO, TEJIO MIJIMHAPUYIECKONU (POPMBI, IPYKUHHBIH
JUHAMOMETP

OrnuBo Bo3nyuiHoe: Haznauenue: nemoHcTpanus
BOCIUIAMEHEHUS TOPIOYEN CMECH MPU €€ OBICTPOM
CKaTUH, TOJICTOCTEHHBIN UJINH]P, NOPIICHb HA
METAJINYECKOM IITOKE C PyKOSATKOM, MOICTABKA JUJIS
HWIAHAPA

[Tpubop 1151 AEeMOHCTpalUy JABJICHUS B KUJKOCTHU:



Ha3znauenue: neMoHcTpanysi U3BMEHEHUs JIaBJICHUS C

[IyOUHOM NOTPYKEHUS, TaTYUK TaBJICHUS, KPOHIITEHH ISl KpEIJICHUs Ha
CTEHKE cocy/a

[Tpubop 1151 1eMoHCTpany aTMOCPEPHOTO JaBICHHUS
(marpeOyprckue nonymapus): Haznauenue:

JIEMOHCTpAIMs CUIIBI aTMOC(EPHOTO JTaBJICHUS,

JIBa Pa3bEMHBIX METAJTHYECKUX MOTYIIAPUSI C

MPOYHBIMU PYUYKaAaMU U XOPOIIO MPUILIA()OBAHHBIMU

KpasiMH, HUTITIETh C KpaHOM

CO3/1aBacMO€ BHYTPH IIaPOB BAKYyMMETPUUECKOE

nasienue: e meree 0,05 Mlla, makcumalibHOE pa3pbIBaIOIIEe YCUIIHE: HE
menee 90 H

Ha6op ten paBHOrO 00heMa: Haznauenue: miis

OTIPEJICIICHHS | CPABHEHHUSI TETTIOEMKOCTH U

TUIOTHOCTH PA3IMYHBIX TBEPJBIX MATEPUATIOB,

UUJIMHIPBI U3 Pa3TUYHBIX MATEPUATIOB: HE MEHee 3 IT.,

KPIOUKH JJIs1 TOABELIMBAHUS LUITUHIPOB

Ha6op ten paBHoii Maccel: HazHaueHnwue: s

ONpeIeNICHNs] U CPABHEHUIO TUIOTHOCTU PA3JIMUHbBIX

MaTepuaoB, HUIUHAPHI U3 PA3IUYHBIX MATEPUATIOB: HE MEHee 3 IIIT.,
KPIOUKH ISl TOABEUIMBAHUS IUIUHIPOB: HATUYHE

Cocyasl coobmaronuecs: Haznauenue: neMoHcTpanus



OJIMHAKOBOT'O YPOBHS OJTHOPOHOM KUIKOCTHU B
COOOMIAIOIIMNXCSA MEXITY COO0M cocyaax pa3Hoil
dbopmbl,

COOOIIAtOIINECS CTEKISIHHBIE TPYOKH pa3HOW (POPMBI:
HE MEHee 3 IIT.,

MOJICTaBKA: HAJTMYHE

TpyOka HetoTona: Haznauenue: neMoHcTpanus
OJIHOBPEMEHHOCTH TaJICHUS Pa3JIMYHBIX TE B
pa3peKeHHOM BO3/IYXE,

GyHKIHS TTOAKIIOYEHUS K BAKYYMHOMY HacOCY:
HaJIU4ue,

uTMHa TpyOku: He MeHee 80 cm.,

PE3UHOBBIE MPOOKHU, HUMITIENb: HATUYHE,

KOJIMYECTBO TeJ B TPyOKe: HE MeHee 3 IIT.

[Tap [Tackans: HazHauenue: neMoOHCTpanus nepeaaun
MIPOU3BOJIMMOr0 Ha )KUJAKOCTb JABJICHUS B 3aMKHYTOM
cocyJie, IEMOHCTpalUs MOIbEMA KUIKOCTH MO]T
nencTBUEM aTMOC(HEPHOTO JTaBIICHUS,
METAJUTMYECKUN LIWIMHAP C ONpaBaMH, MOPLIEHb CO
ITOKOM, MOJIBIA METAJUTMYECKUH IIap C OTBEPCTUSMMU:
HaJu4ue,

JIJIMHA TWIMHpA: HE MeHee 22 CM,



JMaMeTp 1iapa: He MeHee 8 ¢M

[ITap ¢ xonproM: Ha3zHaueHue: neMoHCTpaLus
paciuMpeHus: TBEPAOTO Teja MPU HArPEBAHUH,
ITATUB, METAITHYECKOE KOJIBbIIO ¢ MYy(TOMH, map ¢
LICMIOYKOM : HAJTUYHUE,

JUIMHA [EN0YKH: He MeHee 80 MM,

JIMaMETp I1apa: He MeHee 25 MM

[{unuaapsl CBUHIIOBBIE cO cTpyroM: Ha3znaueHnue:
JEMOHCTpAaIs B3aUMHOTO MPUTSKEHUSI MEKTY
aTOMaMu TBEPJIbIX TET,

KOJIMYECTBO OJIMHAKOBBIX IUIMHAPOB: HE MEHEe 2 IIT.,
MaTtepuail QUWIMHAPOB: CTAJIb U CBUHELL,

KPIOUKU ISl IOIBEIIMBAHUS . HAJTUYHE,

CTpYT, HalpapJistonas Tpyoka: HaIuIne

[Tpu6op Jlenna: Haznadenwue: 11st ucciaeqoBaHUs
3aBUCUMOCTH HAIPABIICHUS HHAYKIMOHHOTO TOKA OT
XapakTepa U3MEHEHUSI MarHUTHOIO TIOTOKA,

CTOMKA C KOPOMBICIIOM: HAJTUYHE,

KOJINYECTBO aJFOMUHHMEBBIX KOJICIl: HE MEHEE 2 IIT.,
MPOPE3b B OAHOM U3 KOJICI: HAJIMYue

Maruut n1yroo0pa3Hblil JeMOHCTPAIIMOHHBII:

Haznauenwue: neMmoHCcTpanusi CBOMCTB MOCTOSHHBIX



MAarHuTOB,

TUIl MAarHUTA: HAMarHWYEHHbIA OPYCOK,
KOJINYECTBO 1IBETOB MarHuTa: HE MEHEE 2,
0003HaYeHUe MOJIFOCOB MATHUTA: HAJTUUHE
Marsur 1mosocoBoOi TeMOHCTPAIIMOHHBIN (T1apa):
Hasznauenue: n1eMoHCTpalusi CBOMCTB MOCTOSTHHBIX
MAarHHTOB,

THUIl MarHUTa: HAMarHUYeHHBIN OPyCOK
OPSIMOJTMHENHOM (OPMBI,

KOJIMYECTBO 1[IBETOB MarHUTA: HE MEHEE 2,
0003HaYeHUE MOJIFOCOB MarHUTA: HAJTMYHE
Crpenku MarHuTHbIE Ha mITatuBax: HasHaueHue:
JNEMOHCTpalus B3aUMOJICUCTBUS MOJIOCOB MAarHUTOB,
OpUEHTAIIMU MAarHuTa B MarHUTHOM II0JIE,
HaMarHW4Y€HHasl CTpeJiKa: HaJIu4ue,

KOJIMYECTBO 1IBETOB MarHuTa: HE MEHee 2,
MOJCTAaBKA: HAJIM4Yue

HabGop nemoncTpanmonssii "AnekrpocraTuka'
(371eKTpOCKOMBI (2 MIT.), cynTaH (2 mIT.), maJovKa
CTEKJISTHHAS, TIaJI0UKa YOOHUTOBAS, I TATHBEI
u3onupytomue (2 mir.)

Maivna 3nekTpodopHas Ui BHICOKOBOJIBTHBIN



ncToyHuK: HazHadenue: aist mosydeHus
ANEKTPUYECKOTO 3apsijia BHICOKOTO MOTEHIMANa U
MOJIyY€HHUs UICKPOBOTO pa3psia,

JTIMCKH Ha CTOMKax: HaJu4ue,

KOJIMYECTBO JICHACHCKUX 0aHOK: HE MEHEe 2,
MOJICTaBKA: HAJTMYHE

Kommnekt npoBoaos: Jnuna: He menee 500 MM - 4 it
, 250 MM - 4 ., 100 MM - 8 11IT., Ha3HAYCHUE: IS
MOJKIIOYEHHUS IEMOHCTPAIIMOHHBIX TPUOOPOB U
000py/1I0BaHUS K HICTOYHUKY TOKa, I COOpPKHU
ANEKTPUUYECKUX IETIed, BKIII0Yast 3JIEMEHTHI U3 pabOThI
"TlocTOSIHHBIN ATEKTPUYECKUNA TOK"

4) OGopynoBanue s 1a00PaTOPHBIX padOT M YICHUUECKUX
ornbITOB (Ha 0aze komruiekToB st OI'D)

[IItaTtuB 1abopaTOPHBIN ¢ AepKaTEIAMU

BECHI AJIEKTPOHHBIE

MEH3ypKa, pejaen usmepenus 250 ma

nnHamometp 1H

nuHamometp SH

OWIMHIP CTATBHOM, 25 cM3

HWIVMHP AJTFOMUHUEBBIN 25 cM3

HWIMHJP ATFOMUHUAEBBIN 34 cM3



LIUAJTUHIP TUTACTUKOBBINA 56 cM3 (17151 U3MEPEHUST CUITbI
Apxumena)

npyxuHa 40 H/m

npyxuHa 10 H/m

rpy3bl o 100 1 (6 mT.)

rpy3 HaOOPHBIN ycTaHABIUBAET Maccy ¢ mmarom 10 r
MepHas JICHTa, TUHeWKa, TPAaHCTIOPTUP

OpYCOK ¢ KPIOYKOM U HUTHIO

Hamnpasistomas 1Mo He Mmeree 500 mm. J1oJKHBI
ObITH 0O€ecTieueHbl pa3Hble KO PUITMEHTHI TPEHUS
Opycka 1o HampaBJISIONICH

CEKYHIOMEp JIEKTPOHHBIN C TaTYNKOM
HaMpapJISIONIas CO IMIKaI0n

OpYCOK JIEpeBSIHHBIN C TyCKOBBIM MarHUTOM
HUTSHOW MasITHUK C TPY30M C ITyCKOBBIM MarHUTOM H C
BO3MOKHOCTbIO U3MEHEHHUS JJINHbI HUTU

pbIyar

OJIOK TTOABMKHBIN

8 WT.

OJIOK HETIOABMKHBIN

KaJIOpUMETP

TEPMOMETP



WMCTOYHUK MUTAHUS TTIOCTOSTHHOTO TOKA (BBIIPSIMUTEh
C BBIXOJIHBIM HampsipkeHueM 36-42 B unu 6atapeiiHbiil
0JIOK C BO3MOXXHOCTBIO PETYJIMPOBKHU BBIXOJHOTO
HaIpsHKEHUS

BOJIBTMETP JABYXIpeaenbubii (3 B, 6B)

amriepMeTp aByxnpenenbubii (0,6A, 3A)

pesucrtop 4,7 Om

pesuctop 5,7 Om

namrmouka (4,8 B, 0,5 A)

nepeMeHHbIN pe3uctop (peoctat) 10 10 Om
COEIMHUTENbHBIE TTPOBOJA, 20 mIT.

KITFOY

HaOOp POBOJIOYHBIX PE3UCTOPOB PlS

cobuparormias auH3a, GokycHoe pacctosaue 100 MM
cobuparorias JuH3a, GOKycHOE paccTosHrEe SOMM
pacceuBaromas J1uH3a, (POKyCcHOE paccTosTHUE -75MM
JKpaH

ONTUYECKAS CKaMbs

cnang «Mogenp nmpeameTa

OCBETUTENb

MOJYLUMJIMHJIP C TUIAHIIETOM C KPYTOBBIM

TPAHCIIOPTUPOM



[Tpubop s n3ydeHus Ta30BbIX 3aKOHOB
Kanumsipsr

Hudpakunonnas pemerka 600 mTpuxoB/MM
Hudpakunonnas pemerka 300 mTpuxoB/MM
3epkaio

JlazepHas ykaska

[Tonspoun B pamke

[lean FOHra

Karymka motox

bnox nuonoBs

biiok KoHZEHCATOPOB

Kommnac

Marnaut

DJIEKTPOMArHuT

OnuJku Kejne3Hbie B OaHKe

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexka IIOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 371348185686954332516910937330321524310793855764
Bnageney Bonkoea HatanbA KMeBaHoBHa
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