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MNOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboyeit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duszukay.

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOHM 00pa30oBaTeIbHON HPOrpaMMbl, NMPEJCTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (penepaibHOi paboueil mporpaMmMbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl 1O (U3MKE HAIMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYaIOMIMXCS W OPraHU3alUi0 H3y4YeHUs
Gu3MKu Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo (Qu3MKe yUHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM OO0ydeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma o ¢usuke ycraHaBIMBaeT pacnpeeieHne yueOHoro Marepraia
1o rojgam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEHN 00yUaroIInXCs.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKONbKY (HU3MYECKne 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWoorued, acrpoHoMuerd u (PU3HICCKOU
reorpadgueid, BHOCHT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHUDpA,
IpefoCcTaBisieT Haubojee sICHble O00pa3lbl NPUMEHEHUs] HAay4dHOro MeToja
MO3HAaHMsI, TO €CTh CII0C00a MOIYUYEeHHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHUsi COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPaAaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE [MpPEAIONaraer OBJAJCHUE
CIEYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOMIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e HAy4HO OOBSCHSTPH SBICHUS,

e OLIEHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBAHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
JJI1 TIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHus ¢GuU3MKA Ha YpPOBHE OCHOBHOro oO0mero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust GU3nKu:

NpHOOPETCHHE HHTEpeca M CTPEMJICHUS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIIUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHMPOBO33PCHHS KaK pe3yjbTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BUTHS JIPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHMA O  BO3MOXHBIX  cdepax  Oymyien
npo(eCCHOHATBLHOMN eITeIbHOCTH, CBI3aHHOW ¢ (DM3MKOM, MOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHWA O JHCKPETHOM CTPOCHHU BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJOB pEHICHHs] TPOCTCUINMUX pacUeTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IIecKux MOJICIICH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIOIHSATD OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPHEMOB paboThl ¢ mHpOopMarmenn (HU3NIECKOTO COACpKaAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢uU3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3NIECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yUeHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Hejeno), B 8 kiacce — 68
yacoB (2 yaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HEHIENIO).

[Ipennaraemslii B mporpamme no ¢u3MKe NnepevyeHb JabopaTopHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHJIATENbHBIM, YUUTEIh JI€TAeT BHIOOp NpPH MPOBEICHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOTO FOCYapCTBEHHOT0 dK3aMeHa 10 (pU3HKE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBnenus npupoasl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTtecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBU)KEHHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habo1aeMoro sBieHus. Onucanue GU3NIecKuX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre npuOOPHI U MpPOLEAypa MPSAMbBIX U3MEPEHHUI aHAJIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIpU IOMOIIM >KUJIKOCTHOIO TEPMOMETpa U

JNaTYrKa TEMIEPATypPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, YeM OOoJblle BhICOTA
IycKa.

IlepBoHayanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJIEKYJIbl, HUX pasMmepbl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSIKEHUE U OTTAJIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE Ia30B, KUIKOCTEM M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMmocBs3b MeXay CBOMCTBaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO ABUKEHUSI.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJIIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMH. B3auMoneicTBHe Ten Kak HpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBusi Ten. Cuia ynpyroctd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHU U TPEHUE MOKOS. TpeHue B IpUPOI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJl, HalpaBJICHHBIX MO OJHOMN MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsI ra3a OT oObema, Temmneparypbl. llepemaua naBneHus
TBEPABIMU TEJIaMH, XUAKOCTAMU MU razamu. 3akoH Ilackans. IIneBmaruueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[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.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJl: IJIABAaHUE 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
YKUJIKOCTb YaCTH Tela.

OnpenenieHue  BBITAIKUBAIONIEH  CHJIBL, JEWCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

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

KonctpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

PaGora u MOIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mpaBuiao» mexaHuku. KosadduimeHnt mnonesHoro neuctBus (maiee —
KIIJ]) npocTeix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

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

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

TemioBblie sIBJCHUS.

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

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

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

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenue OpOoyHOBCKOTO JBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

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

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue qaBieHUs BO3yXa B OaJTOHE MITIPHUIIA.

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

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

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJI000MEHE C HAarpeThIM METATHYSCKUM IIHJIMH]IPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Tena. [[Ba pona anexTpuueckux 3apsiaoB. B3aumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



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

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcToyHuKM TMOCTOSTHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locienoBaTenibHOE W MapajuieNIbHOE — COEUHEHUE
IPOBOJHUKOB.

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

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoOe noJie 3eMJIM U €ro 3Ha4€HUE JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lICMOJb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH cCOnpoTUBIICHUM.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO DJICKTPU3AIMU Tl UHIAYKIMEH U TpH
CONIPUKOCHOBEHUH.

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

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

N3Mmepenue u peryimpoBaHUE HAMPSHKEHHUS.

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

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

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CHIBI TOKa HPU MAPALIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

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

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

Onpenenenue KII/[ narpeBatens.

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

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBHS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OnBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Mexanuuyeckue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JIBUXKEHUSA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiuHEHHOe nBkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMkKEHHE MO OKpY>KHOCTH. [lepmon u dactota oOparieHus.
JIuneiiHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[IpuHIMII CynIepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHHUSI TIOKOsL, IPYTUe BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

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

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabora W MOMNIHOCTh. PaboTa cui TSHKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTrHM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

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

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

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

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO JBUKEHHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUSI Tejla OT MAacChl Tella U JICHUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMIyJbCca MPU HEYIPYTOM B3aUMOICHCTBUMU.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

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

Jlabopamopnuie padomut u onvimot.

1.

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

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

Onpenenenne yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JIBKCHHH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Omnpenenenne kodhPUIMEHTa TPEHUS CKOJTBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

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



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOABUKHOTO OJIOKOB.
11. 3yyeHue 3aKOoHa COXpaHEHUsI SHEPTUU.
Mexannveckue Koje0aHUsA U BOJTHBI.

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

3aryxatomme — koneOanus.  BolHyxzaeHHole — KojeOanus.  Pe3oHaHc.
Mexannueckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJIH. [IpogonbHble
nomnepeyHbie BOJHBL. JIJIMHa BOJMHBI U CKOPOCTh €€ paclpOCTPAHEHHS.
MexaHndeckue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJIHBI.

3Byk. I'poMKoCTh 3Byka U BbicoTa TOHa. OTpaxenue 3Byka. MHPppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenune xoneGaHuii Ten MojJ JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTrOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.

PacnipocTpaneHne MpoIOJIBHBIX U IIONIEPEYHBIX BOJIH (HA MOJIEIIN).

Habmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHue YacTOoThl W IMepuojia KOJeOAaHMH MaTeMaTUYECKOTO
MAasiITHUKA.

S L T o

2. OmpezeneHue 4aCTOTHI M MEpUOAa KoJIeOaHUN MPY>KUHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHblie  BOJHBIL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CBeToBbBIE IBJICHHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE
pacnpoctpanenue ceta. 3atMeHusi Connina u Jlynsl. Otpaxkenue cpeta. [Inockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOINAa M Tejieckoma. [7a3 Kak onThdeckas cuctema. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxxeHue O6emoro cBera B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

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

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



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TTO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

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

KBaHnTOBBIE SIBJICHHS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, O6eta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
OHeprusi cBsi3M aTOMHBIX sifiep. CBsI3b Macchl W dHEPruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YyUYECHUU BCEro Kypca (PU3HMKH, a TAaKKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

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



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSASA MOJIYYCHHbIE 3HAaHUA, pElWarTh 3aJa4yd, B TOM YUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue SIBJICHUS B OKPY’KAIOIIEH TPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUUYECKOTO MCIOJB30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALCHUSA U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas wu3 Tem [JaHHOrO MOAYJS BKIIOYAE€T AKCIEPUMEHTAIBHOE
uccieioBaHrue 00o00Maromero xapakrepa. Moaynb 3aBepiiaeTcs MPOBEIEHUEM
JTUATHOCTUYECKOM U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO 0OIIEro 00pa3oBaHuUs.



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

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCT>KEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSITHE 3CTETUYECKUX KadyecTB (PU3UUYECKOM HAyKu: €€ TapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

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

- pa3BUTHE HAY4YHOW JIOO03HATEIBLHOCTH, WHTEpPEca K HCCIe0BATEIbCKOM
NEeATEIbHOCTH;

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

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM OOOPY/OBAaHHEM B
JOMAITHUX YCIOBUAX;

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

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



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

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

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TpPUMEHEHHE (U3NYECKUX 3HAHUM MJIA pEIIeHHs 3a/ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

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

peleHns;

e 8) ajanTanmuM K M3MEHAKINMMCH YCJIOBHAM CONHAJIBHOM W NPHUPOIHOM
cpeasl:

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

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - TOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4yuCie POpMYITUPOBATh
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

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

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

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

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

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

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



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

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SBIICHUI U MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCITYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIbHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

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

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

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

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

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

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XoJe OOCYyXJCHHUs y4eOHOro Marepuajia, pPe3ylbTaTOB JIaOOPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PCIICHHWE 3aJadyd W IOJIep KaHue
OarokeaTeIbHOCTH OOIIEHNUS;

COTIOCTABJIATH CBOM CYXICHUS C CYXICHUAMH JPYTrUX YYaCTHHUKOB
Jyajora, 0OHapYKHUBATh PA3IuyUe U CXOJICTBO MO3HUIIHIA,



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

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

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poOJIM, OOCYXAaTh IPOLECCHl H
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

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

OpUEHTUPOBATHCS B  PAJIMUHBIX  MOAXOAAX MPUHATHUS  pELICHUN
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OMBITY;

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

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

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



NPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJeb, THUIOTE3a, CAUHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, aedopmanus  (ynopyras, riacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBjieHUS TBEPABIMH TENaMH, >KUIKOCTIMHU U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7]a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSHKECTH, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYeCKasi U TMOTEHUMAJIbHAs HEPrusi), MpU ONHCAHUU MPaBUIBLHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTPOUTH TpaWKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),



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

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (DU3NYECKUE BEIWYMHBI: HAa OCHOBE aHallu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

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

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0 (PU3WYECKUX SBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBINIOJIHATh MpPSIMbIE HM3MEPEHHS PACCTOSIHUS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3alUCHIBATH IIOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCHOJb30BAaHUEM TMPAMBIX HM3MEPEHHI (3aBUCUMOCTH IYTHU
PaBHOMEPHO [ABIKYILETOCAd TeJla OT BPEMEHU JBW)KEHHUS TEJd, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BHITAJIKUBAIOLIEH CHIIBI OT 00BbEMa
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHWM  Y4eOHOTO HWCCIEOBaHUS, COOUpaTh YCTAaHOBKY H
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



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

MPOBOJUTh KOCBEHHBIE H3MEpEHUS (U3UYCCKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUU COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

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

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO WCTOIB30BAaHUS (U3MUYECKUX 3HAHWH B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECFOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (QU3MYECKOTO  COJEp)KaHUs, CIPABOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHPOpMAIHK (HU3UIECKOTO COACPKAHUSI, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IIPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

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

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTALTNYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TI0JIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3TTy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcTajuibl B mpupone, uzinydeHue ConHua, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MONSIPHOE CUSIHUE, TIPU 3TOM MEPEBOUTh NPAKTUUECKYIO 3a/1a4y B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJEeJdbHasg TEIJIOEMKOCTh BEIECTBA, YAEJIbHAas TEIIoTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANpPSDKEHUE, CONPOTHUBIICHUE NPOBOJHHKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
(u3MUECKYl0 BEIMYUHY C JPYTUMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMN ToJieH (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

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

pemaTh pacu€THble 3aJadyd B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJAUTH Pacy€Thl U CpPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONIOKEHUE, OLEHUBATh IPABUIBHOCTH IIOpsJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NPHU M3IYyYEHUHM OT LBETa M3Iydaromed (IOrjIolaroei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX IIOJI€d NOCTOSHHBIX MArHUTOB, JIEWCTBHS
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOJIBI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTM BO3/yXa, CHJIbl TOKa, HAIPSKEHUSI C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPe3 NPOBOJHMK, OT HANpsIKEHWsT Ha OPOBOJHHKE,
VICCIIEIOBAHME  IIOCJIEOBATEIBHOIO M NApaJUIEIbHOIO  COCIMHEHUMU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUJAE TaONMUI] U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNUYMH (ylenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIEysl IIPEMJIOKECHHON MHCTPYKLHH, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

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

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB € ONOPOM HAa HMX ONHMCAHUSA (B TOM 4YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TOCTOSIHHOIO TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

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



OpPUBOAUTH  MpUMEphl  (HAXOAWTH HWH(POPMALMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWMCK HHPOpMAMK  (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHPOBAaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIN BKJAJI B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

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

UCIIOJIb30BAaTh MOHATHS: CHUCTEMa OTCcu€Ta, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHMUECKUE KOJIeOaHUus |
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIIBI, sIACpPHAsl SHEPTeTUKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTH, BO3HUKHOBEHHE JTUHEHYATOro CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHHUS B MPHPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKUE SBICHUS B MPHUPOJE, OMOJOTHYECKOE JICHUCTBUE BUIAMMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (HUIUUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIAa TPEHUS, CUJla YNPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKas OJHEPrus, TOJHAS MEXaHW4YeCKas JHEPTus,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEIWYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHHsI SHEPTuH, 3aKOH BCEMHPHOTO TATOTECHHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUUAX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBMS 3aJaud 3alHChIBaTh KPaTKOE
yCIIOBUE, BBISABIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpblE MOXXHO pPEUIUTh MpPU MOMOIIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (UBMYECKUX SBICHUH  WIH
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYBI MaJIBbIX KOJIEOAHUM, TPSIMOJIIMHEHHOE PacCpOCTPAHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYECHUE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY H3 H30BITOUHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(M3MepuTenEHOTO MPUOOpa);

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



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIeI0BaHus;

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

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

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

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

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

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



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

MCIIONB30BaTh MPH BBHIMOJIHEHWN YUEOHBIX 3a/laHUi HAayYHO-TIOMYJISPHYIO
auTepatypy (pu3MUeckoro coaepiKaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTEepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
UHPOpPMAIIMK U3 HECKOIbKUX HCTOYHHKOB (DU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTATHI MPOSKTHOW MM HUCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BaTh  HM3yYCHHBIN
NOHATUHHBINA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUIGHHWE TMpe3eHTalmue ¢ y4éToM OcoOeHHOCTEH ayauTOopuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM

KoaunyecrBo
n/m NporpamMmsl
4acoB
Konrpoabnbie IIpakTHyeckue
Bcero
padoThI padoTsbI

Paszpnen 1. @usuka u e€ poJib B NIO3HAHMH OKPY/KAIOLIEr0 MUpa

1.1 ®wuswmka - HayKa O PUPOJIE 2

1.2 Ousnyeckuie BETHYUHEI 2

1.3  EcrecTBeHHOHAYYHBIH METO]I TO3HAHUS 2
Hroro mo pazueny 6

Pa3nen 2. [lepBoHayaibHbIe CBEIEHUS 0 CTPOCHUM BelleCTBA

2.1  CrpocHue BemiecTBa 1

99 JIBIOKEHHE U B3aUMOIEHCTBUE YaCTHII 5
' BelllecTBa

2.3  ArperarHble COCTOSIHHSI BEIIeCTBa 2
Wtoro mo pazneny 5

Paznen 3. /IBu:keHue u B3auMojieiicTBue TeJl

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubnuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

3.1 MexaHU4YecKoe IBIIKEHUE 3
3.2 Wuepuwmsi, Macca, TNIOTHOCTh 4

. .B
3.3 Cuna. Buas! cun 14

Hroro no pazgeny 21

Pasnen 4. laBjieHue TBEPABIX TeJ, (KMAKOCTEH 1 ra3oB

Masnenue. [lepenaua nasiaeHus: TBEPAbIMU

4.1 3
TeJaMH, KUJAKOCTSIMH U Ta3aMH
4.2  JlaBJicHHE KUIKOCTH 5
4.3  AtmocdepHOE 1aBIICHHE 6
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7
' B HUX TEJIO
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
5.1 Pa0Gora 1 MOLIHOCTH 3
5.2  IIpocTbie MEXaHU3MBI 5
5.3  Mexanuueckasi SHeprus 4

Hroro no paszneny 12

PesepBHOE Bpems 3

bubmunoreka LIOK
https://m.edso0.ru/7f416194
bubmnoreka LIOK
https://m.edsoo.ru/7f416194
bubmnoreka LIOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bubnuorexa [JOK
https://m.edsoo.ru/7f416194
bubnuorexa [JOK
https://m.edso0.ru/7f416194



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

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/m NporpamMmsl

Bcero
padoTbI

Paznen 1. TensioBbie ABJIeHUSA

1.1  Ctpoenue u CBOWCTBA BEIIECTBA
1.2 TermoBbIie MPOIECCHI

Hroro no pazneny

Pasznen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS

DneKTpuyecKue 3apsiabl. 3apsHKeHHbIE

2.1
TeNa U X B3auMoJelicTBIe

2.2 TloCTOSIHHBIN AJIEKTPUUECKHI TOK
2.3  MaraurHesle SBICHUS
2.4  DnexTpoMarHUTHAasi UHIYKIIHS

Hroro no pasaeny

PeszepBHOe Bpems 3

KoHTpoJbHbIE

28

37

KoaunuyecTBo 4acoB

IIpakTHYyeckue
padoThI

21

20

DJIeKTPOHHbIE
(uu¢possbie)
o0pa3oBare/ibHbIE
pecypchl
bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
5 bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
1 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
7 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
15 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK

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



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

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/m NporpamMmsl

Bcero
padoTbI

Paznen 1. Mexanndeckue iBJICHUA

MexaHu4ueckoe IBMKEHUE U CIIOCOOLI €0

1

OITMCaHUuA

2  BzaumoneiicTBue Ten

3 3aKoHBI COXpaHCHUS

Uroro no pazneny

Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJIHBI

1 Mexannyeckue KojeOaHus

2  MexaHuuecKue BOJHbI. 3BYK

Hroro 1o pasaciy

KoHTpoJbHbIE

40

15

KoaunuyecTBo 4acoB

IIpakTHYeckue
padoThI

10

20

10

Pasznen 3. 3H€KTp0MaFHI/ITH06 I10JI€ M JIEKTPOMATIrHUTHBIC BOJTHbI

QHCKTPOMaFHI/ITHOC oJIC U
QJICKTPOMAIrHUTHLBIC BOJIHBL

6

DJIEeKTPOHHbIE
(uu¢posbie)
o0pa3oBare/ibHbIE
pecypchl
1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
3 bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
3 bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5 bubmuoreka [JOK

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



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

Uroro mo paznueny 6

Pa3gen 4. CBeToBbIe SIBJEHUA

4.1  3akoHBI pacnpocTpaHEHUsI CBETA
4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI

4.3  Pa3znoxxeHue 0enoro cBeTa B CIIEKTP

Hroro mo pazgeny 15

Paznena 5. KBantoBbie iBJIeHUSA

51 Hcnyckanne u MorJIonieHne CBeTa

aTOMOM

5.2  CrpoeHue aTOMHOTO sjipa

5.3  SnepHble peakuuu

Hroro mo pazgeny 17

Pa3nen 6. [loBToOpuTEIbHO-00001IAK0 M MOLY b

[ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS

6.1
Kypca ¢pu3uku 3a 7-9 kiacc

Utoro no pazneny 9
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bu6mmoreka [{OK
https.//m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https.//m.edsoo.ru/7f41a4a6

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

7 KIIACC
Ne T Mara DJIeKTpOHHbIe N (ppoBbIe
eMa ypoka
n/n P KoaunuyecTBo 4yacos HU3yYeHUs o0pa3oBaTe/IbHbIE PeCypPChI
KoHTpoJbHbIE
Bcero IIpakTHYyeckne padoThI
padoTbl

®du3nKa — Hayka O MPUPOJIE.
SIBrieHUsT IPUPOIBI. 1
DuU3NYECKUE SBICHUS

MexaHndeckue, TCILUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE
SIBIICHUSI

dwusznyeckue BEITMYNHBI U HX
WU3MEpeHUE

Ypok-uccienoBanue

"M3mepenue TeMneparypsl

MIPY TTIOMOIIX KHUIAKOCTHOTO 1 1
TEpMOMETpa U JaTyuKa

Temneparypsl"”

Kak ¢usuka u apyrue

€CTECTBEHHbIEC HAyK1

U3Y4aroT IPUPOLY. bubnuoreka [IOK
EcrecTBeHHOHAYUYHBIN METO/T https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue

(bu3MUYeCKuX SABICHUHN C



https://m.edsoo.ru/ff09f72a

10

11

12

13

HOMOIIBIO MOJIEJIEN

Ypok-uccnenoBaHue
"[IpoBepka runoTesbl:
JTAIBHOCTH MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, YeEM OOJIBIIIE
BbICOTA ITycKa"

CrpoeHue BeniecTna.
OnbITEI, JOKA3EIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEIICCTBA

JIBrrKeHre JyacTHIl BEIeCTBa 1

Ypok-uccienoBaHue
«OMnBITEI IO HAOTIOACHUIO
TEIUIOBOTO PaCIINPECHHS
ra3oBy

Al"pel"aTHbIe COCTOSIHHA BEUICCTBA

B3anmocBsI3b Mek Iy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX

ATOMHOMOJICKYIISIDHBIM CTPOCHUCM.

OcobenHocTH arperaTHbIX
COCTOSIHUH BOJBI

MexaHuueckoe ABUKEHUE.
PaBHOMEpHOE M HEpaBHOMEpPHOE
JIBUKCHHE

Ckopocts. EnnHuIe!r ckopoctu

bu6morteka [IOK
https://m.edsoo.ru/ff09fe0a

bu6moreka [IOK
https://m.edsoo.ru/ff0a013e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c
6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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20
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22

23

Pacuer IIYTHU 1 BPEMCHU ABUXXCHUA

Wuepuust. 3akoH UHEPLUHU.
B3aumonelicTBue Ten Kak NpuurnHa
M3MEHEHUS CKOPOCTH JIBHKEHUS
Ten

IInotHOCTH Bemiectsa. Pacuer
Macchl 1 00bEMA Tela 1Mo €ro
IUIOTHOCTH

JlabopaTtopHnast pabota
«Omnpenenenne MIOTHOCTH
TBEPAOTO TEIa»

Pemrenue 3amay mo reme
"IInoTHOCTE BemiecTna'”

Cuia Kak XapakTepuCTHUKa
B3auMoaeiicTBuda Ten. Cuna
ynpyroctu. 3akoH I'yka
JlabopaTtopHas pabota «3ydeHue
3aBUCHUMOCTH PACTSKEHUS
(medopmarun) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBI»

SIBnenue tarorenus. Cumia TSXKECTH

CBsi3b MEX]1y CHIION TSAKECTH U
Mmaccol Tena. Bec Tena. Pemenue
3aza4 mo reme "Cuna Tsokectd"”

Cuna TsKeCTH Ha APYrux

c

bubmnoreka [IOK
https://m.edsoo.ru/ff0a0ae4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0cl
0

bu6moreka [IOK
https://m.edsoo.ru/ff0a0fee

bu6moreka [IOK
https://m.edsoo.ru/ff0al123
c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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30

31

32

mwiaHetax. Puznueckue
XapaKTEPUCTUKH TUIAHET

N3mepenue cui. lunamomerp

Bec Tena. HeBecoMmocTh

CrnoxxeHue IByX CHII,
HaIIpaBJICHHBIX 10 OJTHON IPSIMOM.
PaBHOelicTBYIOIIAS CHIT

Pemenue 3amad mo reme
"PaBHonelicTBYyrOIIAsA Crt"

TpeHune CKoJIbKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

JlabopaTtopHas paborta «3ydenne
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
MMOBEPXHOCTEI»

Pemenue 3aga4u Ha onpeneecHue
PaBHOJEHCTBYIONICH CHIIBI

Pemenue 3agau no teMaM: «Bec
tenay, «I'paduueckoe
n3o0pakeHue crn», «CHIIbD,
«PaBHOAECUCTBYIOIIAS CHIDY

KonTponpHas pabota o Temam:

«MeXxaHnYeCKOe IBHIKCHUCY,
«Macca, IIIOTHOCTBY, «Bec Tenay,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6moreka [IOK
https://m.edsoo.ru/ff0ala?
0

bu6moreka [IOK
https://m.edsoo.ru/ff0alb9
c

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

bubmuoreka [{OK
https://m.edsoo.ru/ff0alde
0



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
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36

37

38

39

40

41

«['pacduueckoe n3o0pakeHUe CUIY,
«Cuisl»

Hasnenue. CriocoObl yMEHbILIEHUS
" YBCIIMYCHUA OAaBJICHUS

JlaBiienue raza. 3aBUCUMOCTD
JIaBJIEHHUS ra3a oT 00bEMa,
TeMIepaTypsl

Ilepenaua naBneHus TBEPABIMU
TEJIaMU, ) KUJKOCTAMHU U I'a3aMU.
3akoH [lackans

HaBJ'IeHI/Ie B XXUJKOCTH M Tra3sc,
BBI3ZBAHHOC }IeﬁCTBHCM CHIJIBI
TAXKECTHU

Pemrenue 3amay mo reme
«/laBneHue B )KUIKOCTH H rase.
3axoH ITackansay

Coo0mmaromuecs: cocyapl

I'mapaBauueckuit mpece

Manowmertpsi. [lopuineBoit
KUJKOCTHBIN HacoC

Atmocdepa 3emiu. [Tpuyannsl
CYILECTBOBAHUS BO3TYIIHOM
000104kH 3eMiH. 3aBUCUMOCTD
aTMOc(epHOTOo TaBICHUS OT
BBICOTHI HaJl yDOBHEM MOPSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a
6

bu6moreka [IOK
https://m.edsoo.ru/ff0a2376

bu6moreka [IOK
https://m.edsoo.ru/ff0a25b0

bu6moreka [IOK
https://m.edsoo.ru/ff0a2718

bu6moreka [IOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970

bu6moreka [IOK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5
a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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44

45

46

47

48

49

50

51

Bec Bozmyxa. AtmMocdeproe
JIaBJICHUE

N3mepenue armocdepHoro
nasienus. OneiT Toppuuemin

3aBUCUMOCTb aTMOC(EpPHOTO
AaBJICHUA OT BBICOTHI HAJT YPOBHEM
Mopst

Bbapomertp-anepoun. AtmochepHoe
JaBJICHUE HA Pa3JIMYHBIX BHICOTAX

Pemenue 3amad mo reme
"AtmocdepHoe naBieHue"

JleiicTBuE JKUAKOCTH U T'a3a Ha
MOTPY’KEHHOE B HUX TEJO.
ApxumMmenoBa cuia

JlaGopaTopHnast pabota
«OmnpeneneHre BoITATKABAIOIICH
CHUJIBI, ICUCTBYIOILIECH Ha TEIO,
MOTPYKEHHOE B KHIKOCTHY

JlaGopaTopHas pabora 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJIE OT 00bEMaA
MOTPY>KEHHOW B JKUJIKOCTh YaCTH
Tena»

IInaBanmne Texn

JIaGoparopHas paboTa

bubnuoreka [IOK
https://m.edsoo.ru/ff0a2b5
a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2da
8

bu6morteka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6moreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6moreka [IOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a9
6



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

52
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56

57

58

59

"KonctpyupoBanue apeomeTrpa win
KOHCTPYHPOBAHUE JIOJKHU H
OlpenesieHue e€
rpy30M0abEMHOCTH"

Pemenne 3amag mo Temam:
«IInaBanue cynos.
BosznyxomnaBanue», «JlaBnenue
TBEPABIX TEN, KUAKOCTEH U ra30B»

Mexanuveckast pabora

MomuocTts. EquHUNEI MOIITHOCTH

Ypok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM MPHU
noanéMe 1o Jectauie"”

[Ipocthie MexaHnu3Mbl. Poryar.
PaBHOBecue cuil Ha ppryare

KounTponsnas pabora no teme
«/laBnenue TBEpABIX TEN,
KUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoepoyHas
pabota

PesepBHrlit ypok. Pabora ¢
TeKcTaMu 1o TeMe «JlaBnenue
TBEPABIX TEN, )KUAKOCTEN U ra30B»
/ Beepoccuiickas mpoBepoYHas
pabota

Pbruaru B TexHMKe, OBITY U
npupoje. JlabopatopHas pabora

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3654

bu6morteka [IOK
https://m.edsoo.ru/ff0a3f82
bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

bubmuoreka [{OK
https://m.edsoo.ru/ff0a4ffe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
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61

62

63

64

65

66

67

68

«HccnenoBanue ycioBHM
PaBHOBCCHUA pblyara»

Pemenue 3amay 1o reme «Y CI0BUA
paBHOBGCI/Iﬂ pmqara»

Koadduuuent moseznoro
NEUCTBUSI MEXaHU3Ma.

JlabopaTtopHnast pabota «3mepenue

KII/I HaKJIOHHOW MIOCKOCTH»

Pemenne 3amau mo teme "Pabora,
mortHocTh, KIT"

Mexanundeckast SHEpTHsl.
Kunernyeckas 1 noTeHUMAIbHAS
SHEprus

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEpPruu

YPOK-3KCIIEPUMEHT T10 TEME
"DKcnepuMEeHTAIbHOE
ompeeIcHuEe N3MECHECHUS
KUHETHYECKOM 1 MOTESHIIHAIbHOMN
SHEPTHUH MPHU CKATHIBAHUH TEJIa TI0
HaKJIOHHOH IIOCKOCTH"

KonTtponbHas paboTa o teme
«PaboTa 1 MOIIIHOCTb. DHEPTHUs»

PezepHblit ypok. Pabora c
TEKCTaMH II0 TeMe "MeXxaHnuecKoe
nBmxeHue"

PezepHblit ypok. Pabora c

0.5

[e>]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a
6

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c4
8

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

TekcraMu 1o TeMe "PaboTa.
MomHocTts. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KUIIACC

Ne

w/n Tema ypoka

KoHTpoJibHbIE

Bcero
padoTbI

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
TEOPHUU U MX OTIBITHBIE
TTOITBEPIK ICHUSI

Macca u pazmep aTOMOB H
MOJIEKYT

Mopaenu TBEpAOTO, KUIKOTO
Y Ta3000pa3HOTO COCTOSTHUMN
BEILECTBA

OOBsCcHEHUE CBOWCTB
TBEPIOTO, )KUIKOTO U
ra3000pa3HOro COCTOSHUMN
BEIIECTBA Ha OCHOBE
MOJIOKCHHUI MOJICKYJIIPHO-
KHHETHYECKOM Teopruun

Kpucrammuueckue u
aMmopdHBbIC TeIa

CMmaunBaHue u
KaWJUISIPHOCTb.
[ToBepxXHOCTHOE HATsKEHUE

TemoBoe pacmmpenue u

Mara DJIeKTpOHHbIe N (ppoBbIE
KounyecTBo yacoB H3YYeHUs o0pa3oBaTejibHbIE PeCypChl
IIpakTHyeckne padoThI
1 bu6moreka [IOK
https://m.edsoo.ru/ff0a5256
1
1 bu6moreka [IOK
https://m.edsoo.ru/ff0a540e
1
1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a5800
1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5530
1 bu6mmoreka [JOK


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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11
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13

14

15

16

CXKaTuc

Temneparypa. CBa3b
TEMIIEPATYpPhI CO CKOPOCTHIO
TCIIJIOBOI'O ABHUKCHUA YaCTHUIL

Buyrpennss sHeprus.
Crioco0Ob1 I3MEHEHUS
BHYTPEHHEUN YHEPTUU

Buael Tenonepenaun

VYpok-koHpepeHIus
"[IpakTHUecKO€ HCIOJIB30BaHUE
TEMIOBEIX CBONCTB BCIIECTB U
MaTCpHaloB B LCIAX
sHeprocoepekeHus"

KomnuectBo TemioTel. Y aeabpHas
TEILUIOEMKOCTD

VYpaBHEHHE TEIUIOBOTO OaslaHca.
TemnooOMeH U TEIJIOBOE
paBHOBecHE

JlaGopaTopHas pabota
"UccneqoBaHue SABJICHUA
TEII000MEeHa MPU CMEITUBAHUH
XOJIOJIHOM U ropsiyeit BoAbI"
Pacuer koau4uecTBa TEIMIOTHI,
HE0OXO0IUMOTO TSl HATPEeBaHUSI
TeJa U BBIACNSEMOT0 UM MPU
OXJIAXKICHUH

JIaGoparopHas paboTa

https://m.edsoo.ru/ff0a5a26

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5c60

bu6moteka [IOK
https://m.edsoo.ru/ff0a6412

bu6moreka [IOK
https://m.edsoo.ru/ff0a65c0

bu6moreka [IOK
https://m.edsoo.ru/ff0a6976

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [JOK


https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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22
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24

25

"Onpenenenue yaeiabHOM
TEILIOEMKOCTH BelecTna"

DHeprus ToIuBa. Y ieinbHas
TEIJIOTa CTOPaHUs

[InaBnenue n oTBepaEeBaHUE
KPUCTAJJIMYECKUX TeJl. Y IeTbHast
TEIJI0Ta IUIABJICHUS

JlabopaTtopHnast pabota
"Onpenenenne yaenbHOM TETIOThI
IJIaBJIeHNA Jbaa"

[TapooOpazoBanne U KOHIEHCAIIHS.

Hcnapenue

Kunienne. Y neapHas Tennora
napooOpazoBaHus U KOHJICHCAIIUH.
3aBHUCUMOCTb TEMIIEpaTyphl
KHUIIEHUS OT aTMOC(EpHOTO
JaBJICHUS

BrnaxnocTs Bo3ayxa.
JlaGopaTopHas pabota
"OnpeneneHue OTHOCUTEIIBHOM
BJIAKHOCTH BO3ayxa"

Pemienue 3aga4 Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

[TpuHIHIIE PaOOTHI TEIJIOBBIX
nsurareneif. [TapoBas TypOuHa.
JIBurarenb BHyTPEHHETO CTOPAHMS
KIIJ] TermoBoro ABuraTess.
TennoBele ABUTATEIIH U 3aIIUTa

https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a71d2

bu6moteka [IOK
https://m.edsoo.ru/ff0a72fe

bu6moreka [IOK
https://m.edsoo.ru/ff0a740c

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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31

32

33

34

35

OKpYKaroLEel cpeibl
3aKOH COXpaHEHMsI U IIPEBPALLEHUS
OHCPTIYH B TCIJIOBBIX ITPOLECCaxX

IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "TeruioBbie
sBiieHus. VI3MeHeHue arperaTHbix
COCTOSIHUII BemlecTBa"

KonTpombHas pabora no teme
"TermtoBsle sBieHus. U3menenue
arperaTHeIX COCTOSIHHI BemecTna'

DnekTpuzanus e [[Ba poga
ANEKTPUIECKUX 3aPTI0B

Ypok-uccienoBanue
"DnexTpuzanus Tea UHAYKIUEH 1
MPU CONMPUKOCHOBEHUU"

B3anmopeiicTBre 3apssKeHHBIX TEIT.
3akoH Kynona

DIEKTPUYECKOE TOJIE.
HanpskeHHOCTD 3JIeKTPUYECKOTO
nosist. [IpuHnun cyneprno3unuu
AIIEKTPUYECKHUX MOJIeH

Hocutenu snexTpuueckux 3apsioB.
DneMeHTapHbIil 3apsaa. CTpoeHue
aToma

ITpoBOAHUKY U JUIIEKTPUKH.
3aKOH COXpaHEHMsI IEKTPUUECKOTO
3apsza

Pemienue 3amaq Ha MMPUMCHCHUC

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a83f2

bu6moteka [IOK
https://m.edsoo.ru/ff0a86ae

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [JOK


https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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44

CBOMCTB 3JIEKTPUUECKUX 3apsI0B

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyliecTBoBaHus. McTtouHnku
AJIEKTPUYECKOTO TOKa

JIeNCTBHS SIEKTPUYECKOTO TOKA

Ypoxk-uccnenosanue "JleiicTBue
AIIEKTPUYECKOTO T0JISI Ha
MIPOBOJHUKY U TUIEKTPUKH"

DJIEKTPUYECKHUI TOK B METaJlIaX,
YKUJIKOCTSIX M ra3ax

DJIEKTpUYECKast LEMb U €€
COCTaBHbIC HAaCTHU

Cuna Toka. JlabopaTopHas pabora
"M3mepeHue u peryampoBaHue
cuJIbl TOKa"

DJIEKTPUYECKOE HANIPSKEHHUE.
Boabtmerp. JlaboparopHas pabota
"M3mepenue u peryampoBaHue
HanpspKeHus"

COHpOTI/IBJ'IeHI/Ie IMPOBOAHHKA.
YaenpHOE COIIPOTUBJICHUC
BCIICCTBA

JlaGopaTopHas pabota
"3aBUCUMOCTB IEKTPUUYECKOTO
COINPOTHBIIEHUS IIPOBOJIHUKA OT €TO
JUIMHBI, IO OTIEPEYHOTO
cedeHus u marepuana"

0.5

0.5

https://m.edsoo.ru/ff0a90cc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

bu6moreka [IOK
https://m.edsoo.ru/ff0a9838

bu6moreka [IOK
https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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3aBUCHUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma 1is
ydacTKa [enu

JIaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, WAYIIET0 Yepe3 PEe3uCTop, OT
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsHDKEHUs Ha pe3uctope”

IlocnenoBarennHOE U
napajuieTIbHOE COCTUHECHUSI
HpOBOlIHI/IKOB

JlabopaTtopHnas padora "IIpoBepka
MIPaBUJIA CIIOKEHUS HANIPSKEHNUN
MIPH MOCJIEI0BATEILHOM
COEJIMHEHUH ABYX PE3UCTOPOB"

JlabopaTtopHnas pabora "IIpoBepka
MpaBUJIa JUIs CUJIBI TOKA MPU
napajyuieIbHOM COEAMHEHUN
pe3uctopon”

Pemenne 3aaa4 Ha IIPUMCHCHHUC
3akoHa Oma A Pa3JIMIHOIro
COCAUHCHUA ITPOBOIHHUKOB

PaboTa 1 MOITHOCTb
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoynsa-Jlenna

JIaGoparopHas paboTa
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHUECKOro ToKa"

bubnuoreka [IOK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

bu6moreka [IOK
https://m.edsoo.ru/ff0aadle

bu6moreka [IOK
https://m.edsoo.ru/ff0aaf8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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60

DNEeKTPUYECKUE LIETIH U
MOTPEOUTEINN IIEKTPUIECKOI
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTOstHHBIE MATHUTEI, KX
B3anMMOJICHCTBHE
VYpok-uccnenosanue "N3yuenue
MOJeH MOCTOSTHHBIX MarHuToB"

MaruutHoe noJie. MarauTHoe mnoJjie

3eMIIH ¥ ero 3HaueHue I JKU3HU
Ha 3emie

[ToaroroBka Kk KOHTPOJBHON
paboTte 1o Teme "DneKTpuuecKue
3apsbl. 3apsYKEHHBIE TEJA U UX
B3auMoaericTBua. IlocTosTHHBIN
AIEKTPUUYECKUN TOK"

KonTtponbHas padoTa o Teme
"DneKTpruUecKue 3apsabl.
3apshKeHHBIE Tela U UX
B3auMoaericTeus. IlocTosTHHBIN
ANEKTPUIECKUI TOK" /
Bcepoccuiickas npoBepouHas
pabota

PesepBHriit ypok. Pabora ¢
TekcTamu 1o teme "[locTossHHBIM
ANIeKTpUYECKHid TOK" /
Bcepoccuiickas npoBepo4Has
pabota

OmneIT Opcrena. MarauTHoe noJie

bubnuoreka [IOK
https://m.edsoo.ru/ff0ab660

bu6moreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

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

bu6mmoreka [JOK


https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
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65

66

67

QJICKTPHUYCCKOT'0 TOKA MarxautHoe
ITOJIC KaTyIIKH C TOKOM

[TpuMeHeHme IIeKTPOMArHuTOB B
texauke. Jlaboparopras pabora
"N3yuyeHue neiCcTBUS MarHUTHOTO
I10JIs1 Ha IIPOBOJIHUK C TOKOM"

DneKTpoABUTaTeb MOCTOSIHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOABUTaTeNe B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHCcTpynpoBaHue 1 u3yueHue
paboTHI AeKTpoaBUTaTeNs"

OnbiTel Papajnes. 3aKoH
ANIEKTPOMArHUTHON WHIYKITUH.
[IpaBuno Jlenna

OnekrporeHeparop. CrocoOsr
MOJTyYCHUS DIIEKTPUICCKON
SHEPTUU. DIIEKTPOCTAHIINYU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPTUH

[ToaroToBKa K KOHTPOJIBHOU
paboTte no Teme "DIeKTpUUECKue U
MAarHuTHBIE SIBJICHUS"

KounTposbHas pabota no Teme
"DJIeKTpUUECKHEe U MarHUTHbBIE
siBIeHUS"

PezepHblit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "TeroBble

0.5

https://m.edsoo.ru/ff0acld2

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

SIBJIEHUS"

PesepBHblit ypok. Pabora ¢

68 TEKCTaMU 110 Teme "MarauTHele 1
SIBIIEHUS"
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 4 14.5

68



9 KUIIACC

Ne T
o/ eMa ypoka
K
Beero OHTPOJILHBIE
padoTbI

Mexannueckoe OBIKEHUE.
MarepuanbHas TOUKa

Cucrema oTcyeTa.
OTHOCI/IT@J'II)HO CTb MECXaHHUYECCKOTO
OBUXXCHUA

PaBHOMEpPHOE IpsAMOJIMHEHOE
JBYDKEHUE

HepaBHoMepHoe npsaMoMHeitHOe
nBrokeHue. Cpenssis u
MTHOBEHHAsl CKOPOCTh

[IpsimonuneliHoe
PaBHOYCKOPEHHOE JIBH)KEHUE.
Yckopenue

CKOpOCTh MPAMOJMHEHHOTO
PaBHOYCKOPEHHOTO JBH)KCHHUSL.
I'paduk ckopoctu

JlaGopaTopHas pabota
"Onpenenenre yCKOpeHus Tena
MIPU PaBHOYCKOPEHHOM JBMKEHUU
110 HAKJIOHHOM IJIOCKOCTH"

CBO6OI[HOC naaCHUEC TCII. OnbIThI

KoaunuyecTBo 4acoB

IIpakTnuyeckune padoThl

JlaTa
U3YYeHUS

DJIeKTPOHHBbIE HH(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

bu6moreka [IOK
https://m.edsoo.ru/ff0ad474

bu6moreka [IOK
https://m.edsoo.ru/ff0ad19a

bu6moreka [IOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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20

Tanunes

PaBHOMEpHOE IBUXKEHUE 110
okpyxHocTu. Ilepron u gacrora

oOpamienus. JInHeiHas U yriaoBas

CKOPOCTH

IleHTpOCTPEMUTENILHOE YCKOPEHUE

IIepseiit 3akoH HeroToHa. Bektop

CHJIBI
Bropoit 3akon HeroToHa.
PaBHOfelicTBYIOIIAs cHIla
Tpernii 3akoH HproTOHA.
Cynepnosunus cuin

Pemenue 3agau Ha npuMeHEHUE
3ak0HOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemrenue 3agau mo teme «Cuiia

YIIPYrOCTHY
JlaGopaTopHas pabota
«OmnpezeneHne KeCTKOCTH
MIPY>KUHBD»

Cuna TpeHus

Pemenue 3agau no teme «Cuna
TPCHUS»

JIaGoparopHas paboTa
"Onpeaenenue ko3pduimenra
TPEHUS CKOJIBKEHUS"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ael76

bu6moteka [IOK
https://m.edsoo.ru/ff0ae612

bu6moteka [IOK
https://m.edsoo.ru/ff0ae72a

bu6moreka [IOK
https://m.edsoo.ru/ff0ae982

bu6moreka [IOK
https://m.edsoo.ru/ff0aeb6c

bu6moreka [IOK
https://m.edsoo.ru/ff0aeca2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aee28

bubmuoreka [JOK
https://m.edsoo.ru/ff0af738

bubmuoreka [JOK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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25

26

27

28

29

Pemrenue 3agau o reme "3akoHbI
Hrrorona. Cuna ynpyroctu. Cuna
TpeHus"

Cuna TSHKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHUSI.
Yckopenue cBOOOIHOTO TMaIeHUS
VYpok-koHpepenius "JIBmxenue
TEJ BOKPYT TPaBUTAIMOHHOTO
uentpa (CosnHeyHas cucrtema).
I'amaxkTukn"

Pemenne 3amau no teme "Cuina
TSOKECTH ¥ 3aKOH BCEMHPHOTO
TATOTCHHSA"

[lepBas kocmMHueckasi CKOPOCTb.
HeBecoMocTth u meperpy3ku

PaBHOBeCuEe MaTepuaibHON TOUKH.

AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpaOTO TENa C
3aKPETUIEHHON OChIO BPAILICHHUSL.
MowmenT cuibl. LlenTp Tsxectu

PaBHOBeCcue MaTepualIbHON TOUKH.

AOGCOJIFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpeIIEHHON OChIO BpAIllCHUS.
MowmeHT cunebl. LlenTp TsxecTn

Pemenue 3amau no teme "MoMeEHT
cwibl. LleHTp TsKecTH"

[ToaroToBka Kk KOHTPOJIBHOM

bubnuoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bu6moreka [IOK
https://m.edsoo.ru/ff0af5f8

bu6moreka [IOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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39

pabote o Teme "MexaHUYEeCKOe
nBrokenne. B3aumoneiictsue ten'”

KonTponbHas pabora no teme
"MexaHN4eCcKO€e IBIKEHUE.
Bsaumonetictsue Ten"

Nmnynsc Tena. UMmysbsc CUIBL.
3aKOH COXpaHEHUs UMITYJIbCA.
Ynpyroe u Heynpyroe
B3aUMOJICICTBHE

Pemenue 3agaq mo reMme ""3aKkoH
COXpaHEHUs UMITyJIbca"

VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B MPUPOJIE U TEXHUKE"

Mexanuveckast paborta u
MOIITHOCTh

PabGoTta cunbl TSDKECTH, CHITBI
YOPYTOCTH M CHJIBI TPCHUS

JlaGopaTopHas pabota
«OmnpeneneHre pabOTHI CUITBI
TPEHUS IPU PAaBHOMEPHOM
JIBVDKCHUU TEJa 10
TOPU30HTAILHON TIOBEPXHOCTHY

CBs13b HEpruu 1 paboTHI.
[ToTeHnmanpHas YHEPrUst
Kunernueckas sneprus. Teopema
0 KMHETUYECKOW SHEPTUH

3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb06ec

bu6moteka [IOK
https://m.edsoo.ru/ff0b07fa

bu6moreka [IOK
https://m.edsoo.ru/ff0b096¢

bu6moreka [IOK
https://m.edsoo.ru/ff0b0a84

bu6moreka [IOK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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Jlaboparopnas pabota «3yuenue
3aKOHA COXPAHEHUS SHEPTHUI»

KonebarenbHoE ABUXKEHUE U €T0
XapaKTepI/ICTI/IKI/I

3aTyxarolue KojJeOaHusl.
BoinyxaeHHbIe Kosie0aHusl.
Pe3onanc

MareMaTnuecKkuii 1 Ipy>KUHHBII
MasITHUKH

Ypok-uccienoBanue
«3aBUCHUMOCTH TIeproaa
KOJIe0aHMH OT KECTKOCTH
MPY>KUHBI U MACChI TPy3a»
[IpeBpatienue sHepruu npu
MEXaHUUECKHX KOJIeOaHUIX

JlaGopaTtopHnast pabota
«OmnpeeneHre 4acToThl U
nepro/ia KoJieOaHui Mpy>KMHHOTO
MasiTHHKA»

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH IEPU0JIa
KoJIeOaHUI TPY3a, TOBEIIICHHOTO
K HUTH, OT Macchl rpy3a»

Mexannueckue BosiHbl. CBOKCTBA
MexaHu4eckux BoJH. [IpogonbHbie
Y MOTIEPEYHbIE BOJTHBI
VYpoxk-koHpepeHus
"MexaHu4ecKre BOJIHBI B TBEPIOM

bubnuoreka [IOK
https://m.edsoo.ru/ff0b12fe

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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58

tene. CelicMuueckue BOJIHbI"
3BykK. Pacnipoctpanenue u
OTpPaXKCHHE 3BYKa
Ypok-uccnenoBaHue
"HabimroieHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.

AKyCTHYECKHI pe30HaHC

Ypok-koudepenius "YnbTpa3sByk

1 uH(pa3ByK B IpUpoOJIE U
TeXHHKE"

[ToaroroBka Kk KOHTPOJBHON
pabore 1o Teme "3aKOHbI
COXpaHEeHUsA. MexaHn4eCcKue
KoJie0aHus U BOJHBI"

KontponbHas padoTa o teme
"3aKOHBI COXpaHEHHS.
Mexannyeckue KoJieOaHus 1
BOJIHBI"

9J'IGKTpOMaFHI/ITHO€ II0JIC.
9J'IeKTpOMaFHI/ITHbIe BOJIHBI

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

Ypok-koupepennus "Llkana
AIIEKTPOMAarHUTHBIX BOJIH.
Hcnonn3oBanue
3NIEKTPOMAarHUTHBIX BOJIH IS
COTOBOI1 cBs3H"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b23ca

bu6moreka [IOK
https://m.edsoo.ru/ff0b25f0

bu6moreka [IOK
https://m.edsoo.ru/ff0b2abe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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64

65
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VYpok-uccnenosanue "M3yuenue
CBOMCTB SJICKTPOMArHUTHBIX BOJIH
C TIOMOIIIbI0 MOOUITEHOTO
tenedona”

Pemenue 3agau Ha onpeneneHue
YacCTOTHI U JUTUHBI
3IEKTPOMArHUTHOM BOJIHBI

DneKTpOMarHuTHas Mpupoia
ceera. CkopocTh cBeTa. BosHoBbIE
CBOWCTBA CBETA

WUctounukm cBera.
[IpssMmonmHEHOE
pacmpoCcTpaHEeHHE CBETA.
3atmenus ConHna u JIyHsl

3aKOH OTPaKEHHS CBETA. 3epKaja.
Pemenue 3aga4 Ha npuMeHEHUE
3aKOHA OTPaKEHMsI CBETa

[Ipenomiienue cBera. 3akoH
MIPEIOMIICHHUS CBETa

[TonHOE BHYTpEHHEE OTpaKEHHE
cBeta. Mcnonb3oBaHue MoJHOTO
BHYTPEHHETO OTPAKCHHUSI B
ONTUYECKUX CBETOBOIAX

JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEIOMIICHHUS CBETOBOTO JTy4a OT
yTia MajgeHus Ha TPaHulIe
"Bo3ayx-cTexno""

bubmuoreka [IOK
https://m.edsoo.ru/ff0b2c6¢c

bu6moteka [IOK
https://m.edsoo.ru/ff0b31d0

bu6moreka [IOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bu6moreka [IOK
https://m.edsoo.ru/ff0b3aea

bu6moreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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71
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75

VYpox-koHpepeHuus

"M croib30BaHKE IIOJIHOTO
BHYTPEHHETO OTPAXKEHHUSL:
CBC€TOBO/JbI, OIITUKOBOJIOKOHHAA
CBA3L"

JInna3er. OnTHdecKkas cuiia JIMH3BI

[TocTpoenue n3obpaxeHuit B
JMH3aX

JlabopaTopHnast pabota
"Onpenenenre GOKYCHOTO
PaCCTOSAHUA U ONTHYECKOU CHUJIBI
cobuparotei TUH3bI"

Ypok-koupepenius "OnTuueckue
JIUH30BBIC TPUOOPHI"

['ma3 xak onrtryeckas cucrema.
3penue

Ypok-koudepennus "JledexTbr
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenue G6enoro cBeta B
criektp. OnbiTel HproTOHA.
CrnosxeHue CeKTpaIbHBIX [IBETOB.
Jlucnepcus cBeta

JIaboparopHas padota "OnbITHI 11O
pasnoXeHuro 6eI0ro cBeTa B
CIIEKTp M BOCHPUSATHIO LIBETA
MPEIMETOB IPU UX HAOIIOCHUN
yepe3 1IBETOBbIEe (UIILTPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2c

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b444a

bu6moreka [IOK
https://m.edsoo.ru/ff0b4206

bu6moreka [IOK
https://m.edsoo.ru/ff0c0a7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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78
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VYpok-npaktukyMm "BosHOBbIE
CBOMCTBA CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxaus”
OmnpiTel Pesepdopna u
IUTaHETapHask MOJEb AaTOMa
[Tocrynater bopa. Monens aroma
bopa

HcnyckaHnne u morjionieHne cBeTa

atoMoM. KBauTel. JInnenuateie
CIIEKTPBI

Ypoxk-nipaktukym "Habmonerne
CHEKTPOB HUCITYCKaHHUS"

PannoakTHBHOCTE U €€ BUILI

CrpoeHue aToOMHOTO siapa.
Hyxknonnas Mmonens

PannoakTuBHBIC MpeBpaIiecHusI.
H3zoTomsr

Pemenne 3aga4 mo teme:
"PagnoakTrBHBIC MTpeBpalieHus"
[lepuon nomypacmana
Ypok-koHbepeHus
"PannoakTuBHBIE U3TyYEHUS B
NpUpoe, METUIIMHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHBI
COXpaHEHUs 3apsI0BOTO U
MacCOBOTI'O YHCEN

3Hepr1/m CBA3U aTOMHBIX AICP.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c12a8

bu6moteka [IOK
https://m.edsoo.ru/ff0cl144c

bu6moreka [IOK
https://m.edsoo.ru/ff0c1550

bu6moreka [IOK
https://m.edsoo.ru/ff0cl1672

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl18ac

bu6mmoreka [IOK
https://m.edsoo.ru/ff0clal4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0clb4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0clc58

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c1b4a
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89

90

91

92

93

94

95

96

CBs13b Macchl U PHEPTUU

Pemenne 3amad mo Teme
" nepuble peakuun”

PeaKIII/II/I CHUHTEC3a U ACIICHUSA AOCP.

Wcrtounuku sHeprun ConHua u
3BE3 ]

VYpoxk-koudepenuus "AnepHas
sHepreTuka. JlencTus
PaZvOaKTUBHBIX U3ITyYEHHUH Ha
YKUBBIE€ OpPraHu3MbI"

[ToaroroBka Kk KOHTPOJBHOMN
pabore 1Mo Teme
"DNEeKTpOMAarHUTHOE TOJIE.
DIEeKTPOMAarHUTHbIE BOJIHBI.
KBanToBbI€ siBEHUA"

KonTtponbHas padoTa o teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJHBIL.
KBanTtoBbIe siBieHUS"

[ToBTOpEHME, 00OOIIECHNE.
JlaGopaTopHbie pabOTHI IO KypCy
"Bzaumonaeiictsue tea"

[ToBTOpEHME, 000OIICHNE.
Perienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"TennoBble mpoueccol”

IToBTOpeHue, oboOIIeHNE.
Pemrenue pacueTHbIX 1

https://m.edsoo.ru/ff0cld7a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

bu6moreka [IOK
https://m.edsoo.ru/ff0c245a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c2572
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KauyeCTBEHHBIX 3aJ1a4 10 TEME
"KII/] TerioBbIX ABUTATENICH"

[ToBTOpenue, 06001IEHNE.
97 Pemrenne pacyeTHsIxX U

Ka4€CTBCHHBIX 3aJa4 110 TEMC
"KII/ anexkrpoycTtaHoBOK"

[ToBTOpEHue, 060061IEHNE.
98  JlaboparopHbie pabOTHI IO KYypCy 1
"CBeToBbIe sIBICHUSA"

[ToBTOpenue, o6o6menue. Pabora
99 ¢ TekcramMu 1o TeMe "3aKOHBI 1
COXpaHEHUs B MEXaHUKe"

[ToBTOpEeHME, 060OIIEHNE.
100 PabGora ¢ TekcTamMu I10 TEME 1
"Kosnebanus 1 BOJIHBL"

[ToBTOpEeHME, 060OIIECHNE.
101  Pabora ¢ TekcTamMu I10 TEME 1
"CBeTOBBIE SIBJICHUS"

[ToBTOpEHME, 00OOIIECHNE.
102  Pabota c TeKcTaMH 10 TEME 1
"KBanToBas u saepHas pusuka'

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2b30

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c2c52

bu6moreka [IOK
https://m.edsoo.ru/ff0c2d6a

bu6moreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6moreka [IOK
https://m.edsoo.ru/ff0c3044
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon

NPOBePsIEMOro
pe3yJbTaTa

1.1

1.2

1.3

1.4

1.5

1.6

1.7

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O o01Iero 06p330BaHI/IH

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

pasiinydaTth ABJICHUSA II0 ONHMCAHWUIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SABJICHUC

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIoIlleM MHUpE, B TOM uucie (U3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECCKUX SIBJICHUI

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHUE SIBICHUS,
UCToNb3ys (U3MYECKHe BEIWYUHBI, MpPH ONUCAHUM MPABUIHHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpadUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd IPAaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUH, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

peuiarb paC‘-IéTHLIe 3aaa4u B 1-2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U



1.8

1.9

1.10

1.11

1.12

1.13

1.14

(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPAaTKOE YCJIOBHE, TOJCTABISTH
¢u3nveckrue BeTUUMUHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJIg pClICHUA 3aaa4, OUCHHUBATh

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(i)mnqecxnx METOOOB, B OIHCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHue  (TUIoTe3y),  pa3iuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHI:IfI pE3yabTaT, HAXOIUTH OIIMOKH B

XOJE€ OIlbITa, A€JaThb BBIBOJBI 110 €TI0 pE3yJIbTaTaM

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
¢bu3uYecKux ~ CBOMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/I0BaHus, 3aMKCHIBATh XOJ1 OTIbITa U (POPMYIHUPOBATH BHIBOIbI

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € yYETOM

3a/TaHHOM a0COJTFOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJUTHh  HCCIEAOBAaHUE 3aBUCHUMOCTH  OJHOW  (pU3MYecKoit
BEJIMYMHBI OT JIPYrod C WCIOJIb30BAHUEM TIPSIMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIC MPEIOKEHHBIX TaOIHI] U TPadUKOB, JIe]aTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

YKa3bIBaTh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTEeprU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C NOMOIIBIO HX OIIKCaHUuA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘-ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

1.16

1.17

1.18

1.19

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

1.1
1.2

NPUBOAUTH TPUMEpHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIB30BAHUS (PU3MUECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Ui oOecmiedyeHuss O€30MacHOCTH Tpu  oOpalieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIJICNATh MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

HCIIOJIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl ceth VHTepHeT, BiaxeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus NHGOPMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

cO31aBaThb CcOOCTBEHHDBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HW3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, CONTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB " I/ICCJ'ICI[OBaHI/Iﬁ pacnupeacisiTb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIaa B JCATCIBHOCTb TI'PYIINbI, BbICTPANBATH
KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromunux

IIpoBepsiemble npeAMEeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM

o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BAaTh INNOHATHA

pas3iiniaTth ABJICHUSA IO OMNMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha



1.3

1.4

1.5

1.6

1.7

1.8

1.9

OCHOBC OIIBITOB, ICMOHCTPUPYIOLIUX JAHHOC (1)I/I3I/I‘I€CKO€ SBJICHHUC

pacro3HaBaTh NPOSIBICHUE U3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBICHUN

ONHCBHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCTIONB3YS  (U3UYECKUE BEJIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U €UHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIIMYUH

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHAa W 3alHChIBaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

O0OBICHATH (PU3NUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ moMomipio 1 — 2 M3y4eHHBIX CBOMCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHAa HUJIKM 3aKOHOMCPHOCTHU

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBA3BIBAIOIIHNC (bI/ISI/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCIOBHA 3aa4M 3allMChIBATh KPATKOC YCIIOBHE, BBIABIIATE HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IbI,
HCO6XOI[I/IMI>I€ IS eé peliCHus, IIPOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C H3BCCTHBIMU

JaHHBbIMH

pacrio3HaBaTh IpPOOJEMbI, KOTOPbIE MOKHO PELIUTh HpPHU IOMOIIU
(U3NYECKUX METO/IOB, UCHOJIb3Ysl OMMCAHUE UCCIIE0BAHNUS, BBIICIAT
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBATH IPABMIBHOCTH MOPSJIKA
IPOBE/ICHUS MCCIIEI0BAHNUS, JIENIaTh BHIBO/IBI

IOPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SIBICHUHA WIIN
¢u3nyeckux  CBOMCTB  Ted:  (QOpMyaupoBaTh  IpOBepsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

BBIIIOJIHATh IPSAMBIE HM3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEHUH ¢ y4€TOM 3aJaHHOH aOCOJIFOTHOM MOTPEITHOCTH

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrol C MCIHOJIB30BAHUEM IPSAMBIX HW3MEPECHMI:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, Cleays IpeajJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U IrpauKoB,

ACJIaTh BBIBOABLI ITO PE3yjIbTaTaM HUCCICAOBaHMA

MPOBOJUTh  KOCBEHHbIE  M3MEPEHHsS  (PU3NYECKUX  BEJINYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHOCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

XapaKTepU30BaTh MPUHILUIBI JEHCTBUS H3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3YecKrue 3aKOHOMEPHOCTH

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOICTBA U WM3MEPUTENIbHbBIE
npuOOPHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBIISITh CXEMBI
JNEKTPUYECKUX LeNeld ¢ TMOCIeNOBAaTeIbHbIM U  IapaJljIeIbHBIM
COCIMHEHUEM  DJIEMEHTOB, pa3iuyas YCJIOBHbIE O0O3HAUYECHUS
JJIEMEHTOB JIEKTPUUECKUX ILIeTIeH

OPUBOJIUTH TMpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUUN B MIOBCETHEBHOM
KU3HU Juia  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U
COOJIIOJICHHS HOPM 3KOJIOTHYECKOT0 TIOBEJICHNUS B OKpYKalollel cpefe
OCYILIECTBISATH MOUCK UH(POPMAINHN (PU3HUECKOTO COACPkKAHUSI B CETH
WNuTepHer, Ha OCHOBE HMEIOIIMUXCS 3HAHUA M TYyTEM CpaBHEHUSA
JOTIOTHUTEIBHBIX HMCTOYHHMKOB BBIACTATH HUHGPOpPMAIUIO, KOTOpas

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOﬁ

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHu HAay4YHO-



1.19

1.20

9 KUIIACC

Kon
npoBepsieMor
0 pe3yabTara

1.1

1.2

1.3

1.4

MOMYJSIPHYIO JIUTEPaTypy (QHU3UYECKOro COICpkKaHHS, CIPABOYHBIE
Marepuanbl, pecypcbl cetu  VHTEepHeT; BiIaaeTb NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOPMAIIUKA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mas wHGOPMAINIO W3 HECKOJIHKUX HCTOYHHKOB (PHU3UICCKOTO
COJIEp’KaHUs, B TOM YHUCJIE IyOJIWYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
rPAaMOTHO HCIIOJB30BAaTh WM3YYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKHN, COIPOBOXK/IaTh BBICTYIJIEHUE MpE3eHTaluei

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B I'pYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISIE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

pas3iinyaTtb ABJCHHA 110 OIIMCAHUIO HMX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘I€CKOG SIBJICHHC

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUN B
OKpyxKaromieM MHUpPEC, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SIBJICHUA B IPUPOAC,
IIpu 3TOM MEPCBOAUTH IMPAKTHUYCCKYIO 3a1a4y B y‘I66HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) PU3NUECKUX SIBICHUI

ONHCBLIBATL H3YUCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘ICCKI/IC SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIIMYWHBI, IIpU OIHWCAaHHUU MPABUIIBHO
TPAKTOBATb q)HSH‘leCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYMH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (bOpMyJ'IBI,

CBSI3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYIrUMH



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BEeJIMYMHAMH, CTPOUTH TpadUKd  HM3YYEHHBIX  3aBHCHMOCTEH

(hu3HUECKUX BETMINH

XapaKTepU30BaTh CBOWCTBA TeN, (PU3UYECKHE SBICHHUS U IPOIECCHI,
UCIIOJIb3ysd W3YYEHHBIE 3aKOHBI, IPU O3TOM JIaBaTh CJIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa H 3alKMCBIBATh €ro  MaTeMaTHYeCKOE

BBIPA)KCHUE

OOBSICHATH (PU3MYECKHE MPOIECCHl M CBOIMCTBA TEN, B TOM YHUCIE U B
KOHTEKCT€ CUTYyallMid  TPAKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTHYECKUX MIaroB C IMOMOMIBIO 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKkux sBJIEHUHN, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

pemaTh pacu€THbIe 3amadu (omuparoulecs Ha cucremMy W3 2 — 3
ypaBHEHUH), WCIONB3ys 3aKOHBI M (OPMYJBI, CBS3BIBAIOIINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJlaud
3alUCHIBATh KPAaTKOE YCIIOBHE, BBISBISATH HEJOCTAIONIUE  WIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIA pelIeHUusi, MPOBOJUTH Pacu€Thl M OIEHUBATh PEATMCTUYHOCTH

MOJIy4E€HHOTO 3HAYeHUSI (PU3NUECKON BETHUUHHBI

pacrio3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(U3NYECKUX METOJIOB, HCIIOJNIB3YsI ONMHCAHUE HUCCIENOBAHUS, BBIICISTD
HpoBepsieMOe IMPEIOI0KEHHE, OLIEHUBATh IPABWILHOCTh MOpPsAKa
NPOBEJICHUS MHCCIICAOBAHMS, JIeNlaTh BBIBOJBL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

IMPOBOAWUTL OIIBITBI IIO Ha6J'II-OI[CHI/II-O (bHSI/I‘leCKI/IX SIBJICHUU WJIH
(I)I/ISI/I‘IGCKI/IX CBOMCTB Te€J: CaMOCTOSITEIBHO CO6I/IpaTB YCTAaHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBhIBATh XOJA OIIbITa U €Io

pe3yabTaThl, GOPMYIUPOBATH BHIBOBI

IPOBOAUTH MpPHU HEOOXOJAUMOCTH CEpUI0 TPSIMBIX H3MEPEHUIA,
OTIpeneNsisi CpelHee 3HaueHHe H3MepseMO BelnWYMHBI ((OKycHOe
paccTosiHME coOuparomei JHH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

IOPOBOJUTH HCCIEOBaHME 3aBUCHUMOCTEN (PU3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: IJIaHUPOBATh HCCIIEOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yIbTaTh

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHUJC Ta6J'II/II_[I/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

Fpa(bI/IKOB, ACJIaThb BBIBOJBI I10 pE3yJIbTaTaM UCCIICAOBAaHHUA

NPOBOJUTH  KOCBEHHBbIE  M3MEpeHHS  (U3WYECKUX  BEIHYHUH:
IJIaHUPOBATh U3MEPEHUs, COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY
W BBINOJHATE W3MEPEHHUs, Cleays MNPEUIOKCHHOW HWHCTPYKILHH,
BBIYMCIIITh 3HAUEHUE BEIMYMHBI M aAHAJIM3UPOBATh IIOJYYCHHBIC

pe3yJABTAThI C YYETOM 3aJAHHOM MOTPEIITHOCTH U3MEPEHU I

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC

71a00pPaTOPHBIM 000PYJOBaHHEM

pa3nuyaTth OCHOBHBIE NPU3HAKM M3YYEHHBIX (DU3MUYECKUX MOJENei:
MaTepuagbHas TOuKa, aOCOIOTHO TBEPAOE TEJIO, TOUEUHBIH UCTOUHUK
CBETa, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aTOMa, HYKIOHHas

MOJECJIb aTOMHOI'O Aapa

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS HM3YyYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHMSI O CBOMCTBaxX (PU3MUECKUX SIBICHMM M HEOOXOAUMBbIE

(uznyeckne 3aKOHOMEPHOCTH

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPHUTENbHBIX npuOopoB u
TEXHOJIOTMYECKUX MPOLIECCOB MPH pPEUICHUH Y4eOHO-MPAKTHYECKUX
3a/1a4, ONTHYECKHUE CXEMBbI Ul MOCTPOCHUS U300paKEHUN B TIOCKOM
3epKajie U coobuparorieit 1mH3e

OPUBOJIUTH TMpPUMEpPbl (HAXOAUTh HWHPOPMALUI0 O MPUMEPAX)
MPAKTHYECKOTO HCIOIb30BaHUs (PU3UYECKUX 3HAHUM B MOBCETHEBHOM
XKU3HU Juia  oOecrieueHus Oe30macHOCTH TNpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH yYCTPOWCTBAMHU, COXPAHEHHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTIHY€CKOI'0 IIOBCJACHH B OKp}I)KaIOH_[eI‘/‘I cpeac

OCYILIECTBIISATH MOUCK MHGOpMAINHN (HU3HUECKOTO COACPKAHUS B CETH
WNurtepuer, camoctosTenbHO (HOpMYIUpYys TOMCKOBBIM  3ampoc,
HAaXOJWTh IYTH  OMNpEAEJCHHs]  JOCTOBEPHOCTH  IOJIy4EHHOM
UH(GOPMAIMK Ha OCHOBE HMEIONIMXCS 3HAHWM M JOMOJHUTEIbHBIX

HNCTOYHHUKOB

UCMOJb30BaTh TPU  BBIMOJHEHUMM Y4YEOHBIX 3aJaHUH  HAy4dHO-
HOMYJSPHYIO JINTepaTypy (GHU3UYECKOTO COJCp)KaHUs, CIIPaBOYHbIE
Marepuansl, pecypchl ceth MHTepHeT; BiajeTe NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606pa30BaHI/I}I I/IH(I)OpMaI_[I/II/I U3 OJHOMI



1.20

1.21

3HAKOBOM CHUCTEMBI B APYT'YIO

co37aBaTh COOCTBEHHBIC IHUCHMEHHBIC W YCTHBIC COOOIICHHUS Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECKOTO
COJICpPKaHUS, MYOJUYHO TPEICTABIATh PE3yIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENICKOM  JCATENBbHOCTH, TpPU  OTOM  TI'PAMOTHO
MCIIOJIb30BAaTh U3YYEHHBIN MOHATUMHBIN anmapaTr u3y4aeMoro pasjiena
(UMK W COMPOBOXKJATh BBICTYIUICHHE NPE3CHTANHEH C y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAHUN (DU3MUECKUX
MIPOLIECCOB PACHpenesaTh O0S3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTABJECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBIIOJHEHUWEM IUIaHa
JENUCTBUM 1 KOPPEKTUPOBATH €r0, aJIEKBAaTHO OIIEHUBATh COOCTBEHHBIM
BKJIaJ, B JEATEIBbHOCTh TPYMIbI, BBICTPAUBATh KOMMYHHUKATHBHOE

B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTb KOH(PIUKThI



IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC

Kox
pasjaena

Koa yjaemenTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU

OKPYXAIOLIETO MUPA

1.1

1.2

1.3

®usnka — Hayka o
IIPUPOJIE. SIBnenns
npupoapl. Puznyeckue
SABJICHUS:
MEXaHU4ECKHE,
TEIJIOBBIE,
3IEKTPUYECKHE,
MarHuTHBIE, CBETOBBIE,

3BYKOBBIE

Ou3nyecKue BETUUHHBI.
N3mepenne pusmdaecknx
BelIuuuH. Dusnueckue
pUOOPHI.
[TorpemHocTh
HU3MEpPEHUI.
MexaynapoaHas
CUCTEMa €UHUI]
EcrecrBeHHOHAY4YHBIN
METO]1 MO3HAHMUS:
HaOJII0IcHHE,
MOCTAHOBKA  HAY4YHOTO
BOIIPOCA, BBIJIBHXKEHUE
TUIIOTE3, JKCHEPUMEHT
0 MPOBEPKE THUIOTE3,
oOBsicHeHUE

Ha6JIIOIlaCMOF O ABJICHUSA



1.4

1.5

Onwucanue QGU3NIECKUX
SIBJICHUM C TIOMOUIBIO

MoAeIen

[IpakTnueckue pabOThI:
#HH##Par###113mepenue
pacCTOSIHUM.
###Par###113mepenue
00bEéMa  KUIKOCTH H
TBEPIIOTO TENA.
#H#H#Par###Onpenenenme
pa3MepoB MaJbIX Tell.
###Par###l13mepenue
TEMITepaTyphI pu
MOMOUIN  KUAKOCTHOTO
TEpMOMETpa M JaTdyhKa

TEMIIEPaTyphl

INEPBOHAYAJIbHBIE CBEJEHMA O

CTPOEHMU BEIIECTBA

2.1

2.2

2.3

###Par###Crpoenue

BEIIECTBA: aTOMBl |
MOJIEKYJIbI, UX Pa3Mephbl.
OnbITH, T0KA3bIBAIOIINE

JUCKPETHOC CTPOCHUEC

BElIECTBa
HH#Par### ]| pnxenue
YaCTHII BEIIECTBA.
CBs3b CKOpPOCTH

JIBYDKEHHS  YacTHI[ C
TEMIIEpaTypOHu.
bpoyHnosckoe
nBuxkeHue, T y3us
BiaumonetictBue
YacTHIl BEIIeCTBA:
NPUTSKEHUE U

OTTAJIKUBAHHUEC



2.4

2.5

2.6

JIBIDKEHUE U
B3AMMOJIEMCTBUE TEJI

3.1

#HH##Par###Arperatuoie
COCTOSIHHSI ~ BCIISCTBA:
CTPOCHHE rasos,
JKUJIKOCTEH M TBEPIBIX
(KpUCTaJUINYECKUX) TEN.
B3anMocBs3b MEXY
CBOMCTBAaMH BEISCTB B
pa3HbIX arperaTHbIX
COCTOSTHHSX u X
ATOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

OcobenHoctH
arperaTHbIX COCTOSTHUI

BOJIBI

[TpakTrueckue pabOTHI:
#H##Par###Onenka
auamMeTpa aToma
MeToOM  psaaoB  (C
HCITOJIh30BaHUEM
dboTorpaduii).
#HHHPar###O0nbITel 11O
HaAOJIFOICHUTO
TEIJIOBOTO PACHIUPEHUS
rasoB.
#HHHPar###O0nbITel - 110
00HapyKEHHIO
NEUCTBUA CHUII
MOJIEKYJISIPHOTO

MMPUTAKCHUA

Mexannueckoe
JBUKEHUE.
PaBHOMepHOE b5

HCPAaBHOMCPHOC



3.2

3.3

3.4

3.5

3.6

3.7

3.8

IBIDKECHHE

#HH#Par###CropocTb.
CpenHsst cKOpOCTb IIpH
HEPaBHOMEPHOM
JIBWKeHUH. Pacuér mytu

" BpCMCHU IBUKCHUA

SBnenune WHEPLUH.
3aKkoH MHEPLIHH.
BzamMmopeiictBue  Ten
KakK MpUYHHA
W3MEHEHUS  CKOPOCTH
IOBIDKeHUd Teil. Macca

Kak M€Epa HHEPTHOCTU

Tena

###HPar### InoTHOCTH
BEIIISCTBA. CBs3b
IJIOTHOCTH c

KOJIMYECTBOM  MOJICKYIT
B emuHuie o0ObéMa

BEIECTBA

Cuna Kak
XapaKTEPUCTHKA

BSaHMOﬂeﬁCTBHﬂ TCI

Cuna  ympyroctd "
3akoH ['yka. 3mepenue
CWIBI C  IIOMOIUBIO

JAWHaAMOMCECTpa

##HPar### I nenue

TATOTEHHSI W CHJIa
TsokecTd. CHuia TSKECTH
Ha JIpYyruX IUIaHETax.

Bec tena. HeBecomocTh
Cuna Ttpenus. TpeHue

CKOJIb’)KCHUA U TPCHUC

MIOKOS. Tpenue B



3.9

3.10

3.11

MIPUPOJIE U TEXHUKE

#HHPar###Cnoxenne

CHUJI, HallpaBJICHHBIX II0

OJHOU IPSAMOM.
PaBHonelicTBYIOIIAS
cuiI

[IpakTueckue pabOThI:
Omnpenenenre CKOPOCTH
PaBHOMEPHOTO

JIBUKEHUS (l1apuka B
KHUIKOCTH, MOJIETN
JNEKTPUUYECKOTO

aBTOMOOWJII M Tak

nanee).  OmnpeneneHue

cpenHen CKOpPOCTH
CKOJIb)KEHUS Opycka
1583071 napuka o

HAKJIOHHOHM INIOCKOCTH.
Onpenenenue
IIJIOTHOCTH TBEPIIOTO
Tena. OMBITHI,
JIEMOHCTPUPYIOIINE
3aBUCHUMOCTD
pacTsKeHUs
(mepopmariunm)
MPY>KUHBI oT

HpHJ’IO)KGHHOfI CHJIBI.

OmnbITHI,
JEMOHCTPUPYIOLIUE
3aBHCUMOCTD CHUJIBI

TPCHUS CKOJIbXXCHUA OT
BE€Ca TCJIa U XapaKTepa
COIIPUKACAOIIUXCAH

[IOBEPXHOCTEN

dusnyeckue SABICHUS B



3.12

IIPUPOJIE: IIPUMEPBI
JIBYKEHUSI c
pa3In4HbIMU

CKOPOCTSIMH B KHBOW W
HEKUBOU IIpUpOAE,
JICMCTBHE CHUJIBI TPEHHUS B

IIPUPOJIE U TEXHUKE

Texuuueckue
YCTpOMCTBA:
JTUHAMOMETD,

IO AIIUITHU KN

JIABJIEHME TBEP/BIX TEJ,

KUJIKOCTEM U TA30OB

4.1

4.2

4.3

4.4

JlaBnenue TBEPAOTO
Tena. Croco0snl
yMeHBH_IeHI/If{ H

YBCINYCHUA OaBJICHUSA

JaBnenue rasa.
3aBUCHUMOCTb JaBJICHUSI
rasa oT 00BEMa,

TEeMIIepaTypbl

Ilepenaua aBJICHUS
TBEPIBIMHU TeJlaMHu,
JKUIKOCTSIMM KM Ta3aMHU.
3aKoH ITackas.
ITneBMaTHYECKHE

MalllMHBbI

3aBHCUMOCTh JIaBJICHUS
KUAKOCTU OT TIYOUHBI.
I'mapocratnyeckuit
rapazokc.
CooOmaronuecs
COCY/IBI.
I'mopasnuueckue

MCXaHU3MBI



4.5

4.6

4.7

4.8

4.9

Atmocdepa 3emim U
aTMocQepHOe JaBlICHUE.
[Tpuunnb
CYIIECTBOBAHHS
BO3JYIITHOW  000JIOUKH
3emutu. OnsiT
Toppuuemnn.
3aBUCHUMOCTD
atMochepHOTO
JABJICHUS OT BBICOTHI

HaJl YpOBHEM MOps

Nsmepenune
atMochepHOTO
JTABJICHUSI. [Tpubopst
TUTST U3MEpEHUs
atMochepHOTO

aBIICHUS

JleficTBue KHUJIKOCTH U

rasza Ha MOTPYKEHHOE B

HUX TEJO.
BrrtankuBaronas
(apxumenoBa) cuia.

3akoH Apxumena

II;maBanue Tell.

BOS,Z[YXOHJ'IaBaHI/Ie

[IpakTrueckue pabOTHI:
Hccnenosanue

3aBHCHMOCTH Beca Tella
B BoJe oOT O00ObEMa
MOTPY>KEHHOU B
JKUAKOCTh YacTHU Tella.
Onpenenenue

BBITAJIKMBAIOIIECH CHIIBI,
JIEHCTBYIOLIEH HA TEIO,

MOTPYKEHHOE B



5

4.10

411

PABOTA, MOIITHOCTb,

*kuakocte.  IIpoBepka
HE3aBHCUMOCTH

BBITAJIKMBAIOIIECH CHIIBL,
JICHCTBYIOLIEH Ha TEJIO B

KHUAKOCTH, OT MacCCHhI

Tena. OnBITHI,
JIEMOHCTPHUPYIOIINE
3aBHCHMOCTD

BBITAJIKMBAIOLIEH CHUJIbI,
JIEWCTBYIOLIEH Ha TEJIO B
JKUIKOCTH, OT O00BEMaA
HOTPYKEHHOU B
KUJKOCTh YacTU Teja U
oT IUIOTHOCTHU
KUIKOCTH.
KoHctpynpoBanue
apeoMmeTpa WU
KOHCTPYUPOBAHHE
JOAKU W ONpEeIeIeHUe

€€ rpy30n0JbEMHOCTH

duzndeckue SBICHHUS B
pUPOJIE: BIIMSIHHE
aTMochepHOTO

JaBJCHHMS Ha OJKHBOH
OpraHu3M, IUIaBaHueE

pBIO

Texauueckue
YCTpOKCTBA:
coo0arImecs
COCYIBI, YCTPOMCTBO
BOJIONIPOBOJIA,
TUAPABIMYECKUI Mpecc,
MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIHEBOM

HAcCoC, apCoMETpP



OHEPTUA
5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

Mexanudeckas pabota

Mexannueckas

MOIIIHOCTH

IIpocTteie  MeXaHU3MBIL:
phlyar, 0JI0K,
HAaKJIOHHAas IIOCKOCTb.
IIpaBuno  paBHOBeCHUs

pbyara

[Ipumenenne mnpaBuia
PAaBHOBECHA pblyara K

0JI0Ky

«3om0TO€E MPaBUIIO»
MEXaHHUKH.
Koadpdunuent
M0JIC3HOTO e cTBUS
MexaHnu3MoB. [Ipocteie
MEXaHU3Mbl B OBITY H

TCXHHKE

ITorennuannpHas
SHEPTUH Telna,

HOJHITOTr0 Hag 3eMIIEN
Kunerndeckast sHeprus

I[Tonnass MexaHumdeckas

JHEprus. 3akoH
U3MEHEHUS u
COXpaHEHUS

MEXaHH4YeCcKOM QHCPI'un

[TpakTrdeckue pabOTHI:
##HPar#t#Onpenenenue
paboThl CHIIBI TpEHUs
npu paBHOMEPHOM
IBUKEHUH  Tela  TI0
TOPU3OHTAIBHOM

IMMOBCPXHOCTH.



HccnenoBanue ycnoBui

paBHOBECHS pblyara.
H3smepenue KIIZQ
HAKJIOHHOM INIOCKOCTH.
N3yuenune 3aKOHA
COXpaHEHUs

MEXaHU4ECKOM SHEPrUuu

dusnueckue sABIECHUS B

5.10 MPUPOJIE: PhIUATH B TEJIE
YeJ0BeKa
Texandeckue
YCTpOMCTBA: pblyar,
IO IBYDKHBII Hu
5.11 HENOJBIIKHEINA  OJIOKH,

HaKJIOHHasA TIJIOCKOCTh,

IMPOCThIE MEXAHHU3MbI B

OBITY
8 KJIACC
Kon
Koa sn1emenTa IIpoBepsiemble 3J1eMEHTBI COEPKAHUS
pas3jiena
6 TEIUIOBBIE ABJIEHUA
OcHoBHbIE TI0JIOKEHUS
MOJIEKYIIIPHO-
KUHETUYECKOM TEOpUHU

CTpOcHHUs BeliecTBa. Macca
6.1 U pasMephl  MOJIEKYIL
OnbITHI, MOATBEPKAAIOIINE
OCHOBHBIE TMOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKOH

TEOpUN

Monenu TBEPAOTO,
6.2
KUAKOTO M Ta3000pa3HOTro



6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u

amopdHbIe Tena

OOBscHEHUE CBOMCTB I'a3oB,
KUJKOCTEH W TBEPABIX TEN
Ha OCHOBE IIOJIOKCHHU
MOJIEKYISIPHOKMHETUYECKO N
TEOPUH

CMmaunBanue u

KalmuJIJIAPHBIC ABJICHUA

TennoBoe pacmupeHue |

ckarue
Temnepatypa. CBs3b
TEMITepaTypPhI co
CKOPOCTBIO TEIJIOBOTO

JIBIDKEHUS YaCTHII

Buyrpennsis SHEPrus.
CriocoOsl W3MEHEHUS
BHYTpPEHHEM SHEPIruu:
TeIuioneperaya u

coBeplIeHHe paboThI

Bunawr TeIIoNepelayun:
TETUIONPOBOHOCTb,
KOHBEKLIUSI, U3JIyYCHUE
Kommuectso TEIIOTHI.
VYnenvHasa TEIUIOEMKOCTD

BCIICCTBA

TermnooOMeH U TEIUIOBOE
paBHOBECHE. YpaBHeHue

TEIIOBOTO OallaHca

IInaBnenue u OTBCPACBAHUC

KPUCTAJTINIMYCCKHUX BCIICCTB.



6.12

6.13

6.14

6.15

6.16

6.17

Vnennuas TeIioTa

IJIaBJICHUA

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue.
Kunenue. VnenvHast
TEIUIOTa TapooOpa3oBaHMSL.
3aBUCUMOCTb TEMIIEPaTypbl
KUIIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BuiaxxHOoCTB BO3/1yX2

OHeprus TOIUIMBA.
VY nenpHas TEIUIoTa
CropaHus

[TprHIHTBL paboTsI

terioBbix apuratenen KITJ]
TEIJIOBOTO JBUTATEJIS.
TennoBele  aBUraTeny H
3almTa OKpYy>Karoleu
cpenbl

3aKkoH COXpaHEeHUs u
NpPEBpAICHUs] JSHEPruu B

TCIIOBBIX ITpoLeccax

[TpakTrdeckue pabOTHI:
#H#Par###OnbITE o

00OHapyKEHHIO IEefCTBUA

CHUII MOJICKYJISIPHOTO
HIPHUTSDKCHUS.
#H#Par###OnbITE o

BBIPALIUBAHUIO KPHCTAIIOB
MOBapeHHOW  CONMM WU
caxapa.

#H#HPar###OnbBITH 10

Ha6J'IIOIleHI/IIO TCIIJIOBOTO



pacumpeHus rasos,
JKUJIKOCTEN U TBEPJIBIX TEIL.
#HHPar####0Onpenenenue
JABIICHUS BO3/IyXa B
OaJlJIOHE IITPHUIIA.
H#HHHPar##H#ONEITHI,
JEMOHCTPHUPYIOIINE
3aBUCHUMOCTD JaBJICHUS

BO3/lyXa OT ero o0néMa u

HarpeBaHus HIIN
OXJIAXKICHMS.

###Par###1 [posepka
THIOTE3bI JIMHEHHOH
3aBHCHUMOCTH JUTAHBI

CTOJIOMKA  JKHIAKOCTH B
TEPMOMETPHUIECKON TpyOKe
OT TEMIIEPATYPHI.
#H#Par###Habmronenne
M3MEHEHUS BHYTpPEHHEM
SHEPTHH Tejla B PE3yJIbTaTe
TeIIonepeiadd M padoThI
BHEIIHHUX CHUJI.
#H#Par###1ccienoBanue
SIBJICHUSI TEIUIOOOMEHa TP
CMEIINBAHUU XOJIOOHOH H
ropsiyeii BOJIbI.
###Par###OnpenencHue
KOJIMYECTBA TEIIOTHI,
MOJIYYUEHHOTO BOJOW TIpHU
TEIUIOOOMEHE C HarpeThiM
METaTIHYECKUM
UTHH]IPOM.

##HPar#t#Onpenenenue



6.18

6.19

YAECNBHOW  TEIIOEMKOCTH
BEILIECTBA.
#H#Par###lccnenoBanue
MpolIecca UCTIAPEHUS.
#H#Par####OnpeneneHue

OTHOCHUTEJILHON BJIAXKHOCTU

BO3/yXa.
#H##Par##H##OnpeneneHme
YAECIbHOU TETUIOThI

IJIaBJICHUA JIbJA.

dusnyecke ABJICHHA B
NPUPOJE:  TOBEPXHOCTHOE
HATSDKEHHUE W KalWUISIPHbIC
SIBIICHUS B MPUpPOJIE,

KpUCTa/UIbl B TPUPOJIE,

W3JIyYEHUE ComHria,
3aMep3aHue BOJIOEMOB,
MOPCKHE Opu3HI;

o0pa3zoBaHue POCHI, TYMaHa,

HUHECs, CHEra.

TexHuueckue yCTpOHCTBa:
KaIluUISPBL, IpUMEPBI
UCIIOJIb30BaHUS

KPUCTAJUIOB,  YKHUJIKOCTHBIN
TEPMOMETD, JaTYUK
TEMIIEPATYpHI, TEpPMOC,
CUCTEMa OTOIUICHUS JIOMOB,

TUTPOMETPBI, TICUXPOMETP,

napoBas TypOuHa,
JIBUTaTellb BHYTPEHHETO
CTOpaHHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE

SABJIEHUA



7.1

7.2

7.3

7.4

7.5

7.6

7.7

Onektpusanuss  Ten. JBa

pona AIEKTPUUECKHUX
3apsIoB
Bs3aumoeiictBue

3apsSDKEHHBIX  Tell.  3aKOH

Kynona (3aBUCHMOCTB CHIIBI

B3aUMOJIEUCTBUSI
3apSKEHHBIX Ten oT
BEJIMYUHEI 3aps/I0B u

paccTOsHUS MEX1y TeJIaMu)

DIIeKTpUYECKOe noJie.
HanpsoxénHocThb
JNEKTPUYECKOTO TIOJISL.

[Tpunun CYNEPITO3ULNHA
JNEKTpUYECKUX TMoyield (Ha

KaueCTBEHHOM YPOBHE)

Hocutenun snektpuyeckux

3apsiioB.  DJIEMEHTapHBIN

3JIEKTPUYECKUN 3aps.
Ctpoenue aToMma.
[IpoBoiHKMKH u
TUDIIEKTPUKU

3akoH COXpaHEHUS

QJICKTPHUYCCKOI'O 3apsaa

DIIEeKTpUYECKUM TOK.
VYcnoBust  CyliecTBOBaHUSA
INEKTPUYECKOTO TOKa.
HUcTouyHuKkr  MOCTOSTHHOTO

TOKa

JlenicTBUsA  DIEKTPUUYECKOTO
TOKa (TeroBoe,
XUMHUYECKOE, MAarHuTHOE).

OneKkTpuueckuii  TOK B



7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

KHUAKOCTAX U ra3ax

Onekrpuyeckas 1enb. Cua
TOKa. DneKTpuuecKoe

HalpsKEHUE

ConpoTuBieHne
IIPOBOJIHHKA. VY nensHOE

COIIPOTHUBJICHUEC BEIICCTBA

3akon Owma a1 yyacTka

J1(S004

TlocnenoBarenpHOE Hu
napajieJIbHOE COCIMHEHHUE

IIPOBOJAHHUKOB

PaboTta H MOIITHOCTH
AIEKTPUIECKOTO TOKa.
3akoH J[xoynsa — Jlenna

DJIEKTpUYECKHE LEeNu |

noTpedurenu

3JIEKTPUYECKON HHEPruu B

OBITY. KopoTtkoe
3aMbIKaHUE

ITocTosiHHBIE MAarHuTEhlL.
Bsanmoneiicteue

IIOCTOAHHBIX MAaroHuTOB

MarunutHoe oJie.
MarautHoe nosne 3emMiu u
€ro 3HaueHUE UIS )KU3HU Ha

3emiie

OneiT Opcrena. MaruutHoe
10JIE IEKTPUYECKOTO TOKA.
IIpumenenue

3J€KTPOMArHUTOB B

TCXHHUKEC



7.17

7.18

7.19

7.20

JlelicTBME€ MarHUTHOTO IOJIS

Ha TIIPOBOJHHUK C TOKOM.

DIEeKTPOABUTATENH
MOCTOSIHHOTO TOKa.
Hcnons3zoBanue
3JIEKTPOIBUTATENEH B

TEXHHUYCCKUX YCTpOﬁCTBaX

U Ha TpaHCIOpTe

Oneitel ®apajnes. SBnenue
3JIEKTPOMAarHUTHOM

nHayknuu. [Ipasuio Jlenna

DIIEeKTpOTEHEPATOP.
CriocoOsl MOJTyYEHUs
JJEKTPUYECKON  SHEpPIruu.
DIJIEKTPOCTAHIIHUH Ha
BO300HOBIISIEMBIX

HNCTOYHHKAX SHCPIruu

[IpakTrueckue paboOTHI:

OmeITEl 110 HAOJIIOIEHUIO

AEKTPHU3ALUN TeN
WHIYKIUEH u npu
COIIPUKOCHOBEHUH.

HUccnenosanue IEUCTBUS
ANEKTPUYECKOTO ToJIT Ha
MPOBOJAHUKHI u
JDIIEKTPUKY.

COopka u mpoBepka paboThl
3IEKTPUUECKOM enu
MOCTOSIHHOTO TOKA.
H3zmepenne u
perynupoBaHHe CHUIIBI TOKA.
H3mepenne u

perynupoBaHue



HaIPSKEHUS.
HccnenoBanue
3aBUCUMOCTH CHJIBI TOKa,
UIYIIEr0 4Yepe3 Pe3ucTop,
oT COTIPOTHUBIICHUS
pe3ucTopa W HapsKEHUs
Ha PE3UCTOPE.

OnBITHI,
JIEMOHCTPHUPYIOIINE
3aBHCUMOCTD
AIEKTPUIECKOTO
COTIPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIUHEI,
TTOIIA TN TTOTIEPEYHOTO
CEYCHHS U MaTepHuaa.
[IpoBepka MpaBuIa

CJIOKEHHS HaNpsHKEHUH npu

MOCJIeZI0BATEILHOM
COEIMHEHUU IBYX
PE3UCTOPOB. [IpoBepka

npaBuja I CHJIBI TOKa
npu napajieTbHOM
COCMHCHUU  PE3MCTOPOB.
Onpenenenue paboThI
AIEKTPUIECKOTO TOKa,
UAYIIETO 4Yepe3 PEe3HucTop.
OnpeneneHue  MOITHOCTH
AIEKTPUIECKOTO TOKa,
BBIJICJISIEMOM HAa pPE3HUCTOpE.
HccnenoBanue

3aBHUCUMOCTH CHJIBI TOKa,
UIYLIEro 4epe3 JIaMIIOYKY,

OT HAIIPAKCHUA Ha HEH.



Ornpenenenue KITQ
HarpeBartesl.

HccnenoBanue MardiuTHOIO

B3aMMOJICHCTBHS

IMOCTOSIHHBIX MarHuTOB.
N3yuenue MAarHuTHOIO
OJIA IMOCTOSTHHBIX
MarHuTOB npu 150:¢
00beAMHEHNN "u

paznenenuun. MccnenoBanne

JIEUCTBUSA  DJIIEKTPUUYECKOTO

TOKa Ha MardiuTHYIO
CTPEJIKY. OnbITHI,
JEMOHCTPUPYIOIIHE

3aBUCHUMOCTH CHIJIbI

B3aMMOJICHCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CHJIbI
TOKa M HaIpaBJICHUs TOKA B
KaTyIIKE. N3yuenue
JEHCTBUSI MAarHUTHOTO TOJIS
HAa TPOBOJHUK C TOKOM.
KounctpyupoBanue u
H3y4YCHHUE paboThl
AJEKTPOABUTATESL.
H3amepenne KIT
ANEKTPOABUTATEIHHON
ycraHoBKkH.  OmBITBI  TIO
UCCIIEJIOBAaHHUIO SIBIICHUS
ANEKTPOMArHUTHOM
UHAYKIMU:  HCCIEeI0BaHUe
U3MEHEHUU 3Ha4YeHHs U
HaIpaBlIEHUS

HHAYKIIUOHHOTO TOKa



dusnueckne gBJIEHUA B
MPUPOJAC:  DIIEKTPUUYECKHE

sBieHus B atrMmocdepe,

JNEKTPUIECTBO KHUBBIX
7.21 OpraHu3MOB, MarHuTHOE
noJie 3emuy, apeid

MIOJIFOCOB, POJIb MATHUTHOTO
MOJIST JUIs KU3HU Ha 3eMile,

MOJIAPHOC CUAHUC

TexHuyeckue yCcTpOMCTBa:
JJIEKTPOCKON, aMIEpPMETp,
BOJIbTMETP, peocrar,
CUYETYUK JNEKTPUIECKOMN
SHEPTHH,
JJIEKTPOOCBETUTEIILHBIE
npuOOpbl, HarpeBaTejIbHbIE
7.22 AIEKTPOTPUOOPHI
(IpuMepBl), DIIEKTPUUYECKUE
peIOXPaHUTENH,
3JIEKTPOMArHuUT,
JNEKTPOABUTATEIH
MOCTOSIHHOTO TOKa,

re’aeparop IIOCTOAHHOI'O

TOKa
9 KJNIACC
Kon
Kox snementa [IpoBepsieMbie 37IEMEHTHI COAEPKAHMS
pasnena
8 MEXAHUYECKUE ABJIEHU S

MexaHHuecKoe IBHKEHUE.
8.1 MarepuanbHas TOYKa.

Cucrema orcuéra



8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10

8.11

8.12

8.13

OTHOCHUTEIBHOCTD

MCXaHHUYCCKOI'O ABMXKCHUA

PaBHOMepHOE
IIPSIMOJIMHEMHOE

NBIDKEHHE

###Par###HepaBHOMepHOE
IIPSIMOJIMHEMHOE

newkenne. CpenHsst U
MTHOBEHHas CKOPOCTh
TeJla MPU HEPAaBHOMEPHOM

JABUXXCHUHN

Yckopenue.
PaBHOyCKOpeHHOE
IPSIMOJIMHEHOE

JIBHKEHHE

#H#Par###Cso001HOE

nanegue. OnpITel I anuies

###Par###PaBHomepHOe
JBUKECHHE ()
okpyxHoctu. Ilepuon wu
4yacTtoTa oOpalieHus.
Jluneitnas w  yrioBas
CKOPOCTH.
[lenTpocTpemMuTeaLHOE

YCKOpPEHHUE
ITepBbriii 3akoH HproTOHA
Bropoii 3akon HetoToHa
Tpetuii 3akoH HeroTOoHa

#HPar#H##] [puHnun
CYNEPIO3ULUH CUIT

Cuna ympyroctu. 3aKkoH
I'yka

#HH#HPar###Cuna  TpeHMS:

CuJjia TPpCHUA CKOJIbIKCHUA,



8.14

8.15

8.16

8.17

8.18

8.19

8.20

8.21

8.22

8.23

cuJia TPCHUA IIOKOA,

JIpYrue BUIbl TPEHUS

#H#Par###Cuna TSOKECTH U
3aKOH BCEMUPHOIO
TATOTCHHUS. Yckopenue
CBOOOJHOIO NaJACHUS

JIBM>KEeHME IUTAHET BOKPYD
Connua. [lepBas

KOCMHUYECCKaAa CKOPOCTD.

Hesecomocth "
Meperpy3Ku
PaBHOBecue
MaTepUATbHOMN TOYKH.

AOCoIOTHO TBEPIOE TEIIO

###Par###PaBHoBecue
TBEPAOTO Tena c
3aKpeIrIEHHON OCBIO

BpaieHus. MOMEHT CUJIBI.

Lentp TsKECTH
Nmnynec Tena.
H3menenue UMITYyJIbCa.

Nmnynbe cuiibt

3aKkoH COXpaHEeHUSs
HUMITYJIbCA
#HH#Par#HH#PeakTuBHOE
IBIKEHUE

Mexanuueckasi pabota u

MOIIHOCTB

PaGora cun  TsxecTH,
ylnpyroctu, TpeHus. CasA3b

OHEPTUHn U pa6OTLI
[ToTenunanbHast OHEPTHUiA
TCIa, NOoaHATOTO Hazg

MMOBCPXHOCTBIO 3emim



8.24

8.25

8.26

8.27

[loreHnnaneHass 3Heprus

CKATOM MPYKUHBI

##HPar##H#Kunetuueckas
sHeprusa.  Teopema o

KMHETUYECKOU SHEPIUU

#HHPar###3akon
COXpaHCHHUS

MEXaHUYECKOMN SHEPruun

[IpakTnueckue pabOTHI:
Omnpenenenue cpenHei
CKOPOCTH CKOJILKEHUS
Opycka WM  JIBIDKCHHS
mapuka 10 HAKJIOHHOU
miockocTu. OmnpeneneHue
YCKOpEHUsi  Tena  MpH
PaBHOYCKOPEHHOM
NBIDKEHUH II0 HAKJIOHHOM
MJIOCKOCTH.
HUccnenosanue
3aBUCUMOCTH  IYTH  OT
BpEMEHU npu
PaBHOYCKOPEHHOM
JMBUKEHUHN 0e3 HadallbHOM
CKOPOCTH.

[TpoBepka rumnoTe3sl: eciu
npu PaBHOYCKOPEHHOM
JMBUKEHUN 0e3 HadallbHOM
CKOPOCTH IyTHU OTHOCSTCS

KaK psiang HEUYETHBIX YHUCCII,

TO COOTBETCTBYIOIIIHE
MIPOMEKYTKHU BPEMEHHU
OJIMHAKOBEL.
Hccnenosanue

3aBUCHUMOCTHU CUJIbI TPCHUA
CKOJIBXKCHHA oT CHIJIBI

HOpMaJIbHOT'O JaBJICHU .



8.28

8.29

MEXAHUYECKHUE

BOJIHBI

9.1

9.2

Ornpenenenue

KodpduImeHTa TPCHHUS
CKOJIbXKCHUSI.

Onpenenenue KECTKOCTH
npyxussl. OrnpeneneHue
paboThl CUJIBI TPEHUS MpU
PaBHOMEPHOM  JIBHDKCHUH
TeJla IO TOPHU30OHTAIBLHOU
TIOBEPXHOCTH.

Ornpenenenue paboThI

CWJIBl  yINPYrOCTH  IIPHU

oabEME rpysa c
HCTIOJIb30BAHUEM
HEIIOABUXXHOI'O n

[IOJBIKHOTO OJIOKOB

dusnuecke IBIECHUS B
NpupoAe: TPUIUBBL U
OTJIMBBI, JIBIDKCHHE TIJIAHEST
ComHeuHOM CHCTEMBEI,
pEaKTUBHOE JIBIDKCHHE

JKHBBIX OPraHu3MOB

TexHuueckue ycTpoucTBa:
CIUJOMETD, JATYUKU
MOJIOKEHUS, PACCTOSHUS U

YCKOPEHUS, PAKEThI

KOJIEBAHUMA n

KonebarenbHoe

JBUKEHHE. OcHoBHbIE
XapaKTePUCTUKHU
KoJIeOaHui: NepHo/I,

4acToTa, aMIUIUTYyJa
Maremarnueckuit u
NPYXUHHBIN MAaSgTHUKH.

[IpeBpaienue SHEPrUMu



9.3

9.4

9.5

9.6

9.7

npu KO0JIeOaTEIIbHOM

IBIDKECHUN

3aryxammme KoJIeOaHHUs.
BrinyXcHHBIE

KosieOanust. Pe3zoHanc

Mexaanudeckue BOJIHBI.
CBoiicTBa MEXaHUYECKHX
BOJIH. [IpoposibHbie U
MOTIEPEUHbIE BOJIHBL.
JInvuHa BOJHBI U CKOpPOCTh
eé pactpocTpaHeHus.
MexaHU4decKrue BOJIHEI B
TBEPIOM TEIIE,

CEICMUYECKHE BOJHBI
3ByK. ' pOMKOCTB 1 BBICOTA
3ByKa. OTpakeHue 3ByKa
NHuppa3Byk u yapTpa3Byk
[IpakTrueckune paboOTHI:

OnpeneneHre 4YacToOThl U

nepuo/ia KOJIeOaHUH
MaTeMaTHYECKOTO
MasiITHUKA.

OnpeneneHne YacTOThl M
nepuo/ia KoJIeOaHUH
IPYKHHHOTO MasiTHUKa
Hccnenosanue
3aBUCHMOCTH repuo/ia
KoJieOaHMi MOABELIEHHOIO
K HHUTU Tpy3a OT JIUHBI
HHTH. UccnenoBanne
3aBUCHMOCTH nepuoja
KoJeOaHuN  MPYKUHHOTO
MasiTHUKa OT MaccChl Tpy3a.
[IpoBepka HE3aBUCHMOCTH

nepuo/ia KkonebaHuit rpysa,



9.8

9.9

MOJBEIICHHOTO K HUTH, OT
MAaCChI T'py3a U KECTKOCTHU
HPY>KUHBI. N3mepenue
YCKOPEHHUsI ~ CBOOOJIHOTO

HaJacHUs

®dusznyeckue SABJICHUS B
pUpPOJIE: BOCITPUSITHE
3BYKOB JKHBOTHBIMH,
3eMJICTPSCEHHE,
celicMHUYecKue BOJIHEI,
I[YHaMH, 3XO
TexHuueckue ycTpoucTBa:
9XOJIOT,  HCITOJb30BaHUE
yIbTpa3Byka B OBITYy H

TEXHUKE

OJIEKTPOMAT'HUTHOE IIOJIE U
OJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

10.5

DJIEKTPOMAarHUTHOE TOJIE.
DJIEKTPOMArHUTHbBIE
BOJIHBI. CaoiicTBa

OJICKTPOMAarduTHBIX BOJIH

[Ixkama

OJICKTPOMAarduTHBIX BOJIH

DNeKTpOMarHuTHas
npuponaa cBera. CKOpOCTb
CBeTa. BonHoBbie

CBOICTBA CBETA

[TpakTuyeckue paboOThI:
N3yyenue CBOWCTB
JIEKTPOMArHUTHBIX BOJIH C
IOMOIIbI0O  MOOMJIBHOTO
TeseoHa

®uznueckue SABICHUSA B
npupojie:  OHOJIOru4ecKoe

NEUCTBUE BUJIMMOTO,



11

10.6

CBETOBbBIE SABJIEHUA

111

11.2

11.3

114

115

11.6

11.7

11.8

11.9

YIBTPAPHOIETOBOTO u
PEHTTEHOBCKOTO

W3JIyYEHHUI

TexHuueckue ycTpoucTBa:
UCII0JIb30BaHUE
SJICKTPOMArduTHBIX BOJIH

IS COTOBOM CBA3H

JlyueBass Mopenp cBerta.
Hcrounuku cBera
[IpssmonmueniHOE
pacnpocTpaHeHue cBeTa
Otpaxenue CBETa.
[Imockoe 3epkano. 3akoH

OTpaXCHMsI CBETa

[Ipenomiienne CBETA.
3akoH MPEJIOMIICHUS
CBeTA. [Tonnoe

BHYTPEHHEE  OTpaKCHHE
cBeTa

JIunza. Xon ydel B JIMH3E
OnTuueckas cHCTEMa
dboToanmapara,
MHUKPOCKOIIA U TEJIECKOTa
I'maz xak  onTuyeckas
cucrema. brnuzopykocTth u

JaJIbHO30PKOCTDH

Pasnoxxenne 6eaoro ceera

B CIIEKTP. OneITeI
Herorona. Cnoxenue
CHEKTPAJIbHBIX LIBETOB.

Hucnepcus ceera

[IpakTuyeckue paboOTHI:

#H#Par###lccnenoBanue



11.10

11.11

3aBUCHMOCTH yria
OTpaXKCHHUS CBETOBOTO
Jy4a OT yriia MajcHHus.
H##HPar#t#13yucnue
XapaKTePUCTHK
U300paXeHUsl MpeaMeTa B
TUTOCKOM 3epKaJie.
#H#Par###lccnenopanue
3aBUCHMOCTH yriia
MPEJIOMIICHUSI  CBETOBOTO
Jayda OT yrjla MajcHHsl Ha
TpaHHUIIC «BO3IYX —
CTEKIION.

###Par### lomyuenue
M300paKEHHUI ¢ TTOMOIIBIO
COOMPAIOIIEH JINH3HI.
#H##Par####OnpenencHue
(GOKYCHOTO PACCTOSIHHS |
OINTHYECKOM CHJIBI
COOMPAIOIIIEH JINH3HI.
#HH#Par###OnbIThI 1o
Pa3IoKEHUIO OEJIOTo CBeTa
B CIICKTD.
HH#Par###OnbITh 1o

BOCIIPHATHIO nBETa
npeaIMCTOB Ipu Hux
Ha6J'IIOI[eHI/II/I uepe3

[[BETOBBIE (DUIIBTPHI

®dusnyeckue SBICHHS B
IpUPOJIE: 3aTMEHUS
Comama wu JlyHsl, 1Bera
TEJNl, ONTHYECKUE SIBICHUS
B atMmocgepe (uBer Heba,
pedpakuus, panyra,
MHUPaXK)

TexHuueckue ycTpoucTBa:



OYKH, TICPUCKOTI,
doToanmapar, ONTHYECKUE

CBCTOBOIbI

12 KBAHTOBLGIE SABJIEHUA

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

Onwitel  Pesepdpopna w
IUIaHeTapHasl MOJICITb

aroma. Mogens aroMa

bopa

Hcnyckanue u
MIOTJIOIICHHE CBeTa
aTOMOM. KBaHThI.

JInnelyaTeie CIIEKTPHI
PanmnoaktuBHOCT. Anb(a,
OeTa- U raMMa-U3Iy4eHUS
Crpoenue aTOMHOTO sjpa.
Hyknonnas MOJIEITD

aTOMHOTO sifjpa. M3o0Tomnsl

PagnoakTuBHEBIE
MPEBpAILICHUS. [Tepuon
moJTypacraja ATOMHBIX
snep

Snepubie pEeaKIuu.
3aKOHEBI COXpaHEeHUSs

3apA10BOTO W MaACCOBOI'O

YHUCCII

3Hepr1/151 CBA3HM ATOMHBIX
AACP. CBs13b  MacCel U

OHCPIUuun

Peakmun CHHTC3a n
ACJICHUSA AOCP. Hcrounuku

sHepruu CoJIHIIA U 3BE3]T

Hz(epHaﬂ OHEPICTHUKA.
I[eﬁCTBHe paaAnOaKTUBHBIX
I/IBJIy‘-IeHI/Iﬁ Ha KHUBBIC

OpraHnU3MbI



12.10

12.11

12.12

[IpakTuyeckue paboOTHI:

HaOmronenne CrjlonIHbIX U

JIMHENYaThIX CIIEKTPOB
U3ITy4ECHHUS.

Hccnenoanue TPEKOB:
U3MEpeHue SHEPruu

YacTUIBl 10 TOPMO3HOMY
nyTtH (1o GoTorpadusim).
Nsmepenune

paavoakTUBHOTO (hoHA

®dusnyeckue SBICHUS B
IPUPOJE:  €CTECTBEHHBIN
paIrOaKTUBHBIN ¢on,
KOCMUYECKHUE JTy4H,
PaIMOAaKTUBHOE WU3TyYEHUE
MPUPOTHBIX ~ MHHEPAJIOB,
JICCTBUE PATUOAKTUBHBIX
W3JIy4YEHU Ha OpraHu3M

YCI0BCKa

TexHuueckue ycTpoucTBa:
CHEKTPOCKOII,
WHAUBUAYaJIbHBII
JO3UMETP, Kamepa

Bunncona



MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  ¢GU3MKM B HAaydyHOHM  KapTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3HU
U T03HAaBAEMOCTH SIBJICHUM NPUPOJBI, O pOJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyoueld poiaud (QU3MKK B PA3BUTHHU
€CTECTBEHHBIX HAayK, TEXHHUKM M TEXHOJOTHUH, 00 53BOJIOIUU
(bMBUYECKUX 3HAHUK M WX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJ€ POCCUHUCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M IIOJI€), O JBIKCHHU Kak
crioco0e CyIIecTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJIIPHON TEOPHH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHUS 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE M3YYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXalollleM MHUpEe, BBIJCHSAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMM NOHSTHMHOIO arapara U CHUMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I H HCIIOJIb30OBAHHC HMX JIA PCIICHUS y‘IC6HBIX 3aj1a4,
YMCHHEC XapaKTECpHU30BaATb CBOlCTBa TCII, (1)I/I3I/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBLIC CBOMCTBA T€NI U (I)I/ISI/I‘IGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOTO TIO3HAHUS C Y4ETOM
coOnrofieHns mpaBuil 0€30MacHOTO Tpyna: HaOmoJeHHe (PU3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO C06I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY



W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIMH, OMHUCBIBATH XOJT
OTIBITA U 3AIHCHIBATh €r0 PE3YIbTAThl, (POPMYITHPOBATH BHIBOIBI;
MPOBEACHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (U3MUECKUX BEITHYUH:
YMEHHME IUIAHUPOBAaTh H3MEPEHMs, CaMOCTOSATENbHO COOMpaTh
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY IO HWHCTPYKLUWHU, BBIYUCIATDH
3HAUEHUE BEJIMYMHBI U AHAJIU3UPOBATH IOJIyYEHHBIE DPE3YNIbTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IPOBEJCHUE  HECJOXKHBIX  SKCIIEPUMEHTAIBbHBIX  HCCIEIO0BaHMIA;
CaMOCTOSITENIBHO ~ cOOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
MPOBOJUTH  HMCCIEAOBAaHME IO  WHCTPYKLUH,  MPEICTaBIAThH
MOJIyYE€HHBIE 3aBHCUMOCTH (PM3MUYECKUX BEJIMYMH B BHJE TaONUIl U
rpauKoOB, yUUTHIBATh MOTPEUIHOCTH, JI€]aTh BHIBOJBI IO Pe3yIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOWCTB  (U3MUECKUX  Mojenei
(MaTepuanpbHas TOUYKa, aOCOJIFOTHO TBEPIOE TEJNO, MOJEITH CTPOCHHS
ra3oB, JXKHAKOCTeH ¥ TBEPABIX TeJN, IUIAHETapHAs MOJENh aTroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHUE MPUMEHSITh HUX IS

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yhclieé M B KOHTEKCTE CHUTyallud MPaKTHUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABISATH IPUUYUHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3yUYEHHBIE CBOMCTBA (PU3NUYECKUX

HBHCHHﬁ, (bPI?)PI‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHune pematb pacuérHble 3amaun (Ha Oaze 2 — 3 ypaBHEHHH),
UCTIOJIB3YSl 3aKOHBI W (OpPMYJBI, CBs3bIBaIOIIME  (DU3HUECKUE
BCJIMYMHBI, B YACTHOCTH, 3allMCHIBATh KpPATKOE YCJIOBHE 3ajauW,
BBISIBJIATh HEJIOCTAIOIIUE JaHHBbIC, BBIOUPATh 3aKOHBI M (HOPMYIIBI,
HEOOXoIUMBbIe JUIs €€ PEIICHHUs, UCIIOJIb30BaTh CIIPABOYHBIC JIaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HaueHUsl (PU3NYECKON BEIWYHHBI; YMEHHE OMpEACsaTh Pa3MEpPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb  IPUHIHIIBI JEHUCTBUS TEXHHUYECKHX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX
TCXHOJIOTHYCCKHUX IMPOLECCCOB IO UX OMUCAHUIO, UCIIOJIb3YA 3HAHUSA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOI[I/IMLIG (bI/IBI/I‘-ICCKI/IC



10

11

3aKOHOMEPHOCTH

YMeHHe HWCHOoJb30BaTh 3HAHUS O (PU3MYECKHX SBICHHUAX B
MOBCETHEBHOM KM3HM s obOecneueHust O€30MacHOCTH — TPH
oOpamernn ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAaHEHHUS 3/J0pOBbS W  COOJIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXaloLled cpeae; IOHNMaHUe
HEOOXOIMMOCTH TPUMEHEHHS JOCTIKCHUHA (PU3MKH W TEXHOJIOTHI

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

OnelT moOMCKa, NpeoOpa3oBaHUsS U TpPEACTaBICHUS HHPOpPMAIUU
(¢u3nueckoro coAepKaHWsg C HUCHOJb30BaHHMEM HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
MOJy4eHHON uH(OpMAlMd Ha OCHOBE HWMEIOIIUXCS 3HAHUU W
JOTIONTHUTEIbHBIX ~ MCTOYHHMKOB, YMEHHME  HCIIOJIb30BaTh  IPHU
BBITIOJIHEHUHM Y4YEOHBIX 3aJaHUi HayYHO-TIOMYJSPHYIO JIUTEPATYPY
(buznueckoro cojaep:kaHusi, CIpPaBOYHbIE MaTepHaibl, PECypChl CETU
Wnrtepuer; BrnageHue 0a30BbIMM  HaBbIKAMH  MpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3faBaThb COOCTBEHHbIE IHUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB



HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BPEMEHU [JIsI MPOEKIHUU CKOPOCTH, TPOEKIUH
MepeMelleHusi, IyTH, KOOPJAMHAThl TMPU PABHOMEPHOM MPSIMOIHMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATBl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
7
S =vg # i+ ay = ;
2
@opMynbl Uil MPOEKUUH IMEPEMEUIEHUs, MPOEKUUH CKOPOCTH U IMPOEKIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
1.4 5. (D=0, -r—n_\.-i.
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'paduky 3aBUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIIUU
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. PopMyInbl, OMUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO TIOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOEKIIMM CKOPOCTU M KOOPAMHATHI INpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTHUKAIN
CKopoCcTh pPaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[EeHTPOCTPEMHUTEILHOTO

yckopenusi. @Dopmyna Juisl BBIYUCICHUS YCKOPEHHUS:

®dopmyia, CBSI3bIBaIOIIAs IEPUO] M YACTOTY OOpallleHUs:

Vo= ?

Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:

_m

V

Cuna — BektopHas Gusnueckas enuyrHa. ClokeHue Cuil

SIBnenune nnepuuu. [lepBrrit 3akon HproToHa

Bropoii 3akon HeroToHa:

F=m-d

CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0

Bzaumopericteue ten. Tpernit 3akoH HeroToHa:

Fry=-Fi

TpeHI/Ie IOKOS U TPCHUC CKOJILXKCHUA. d)opMyna JJIL BBIYHUCJIICHUA MOIYIIST CHITBL

TPCHUS CKOJIbXKCHUS:



1.13

1.14

1.15

1.16

1.17

1.18

F_=u-N

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOT'O TATOTCHUA:
My -4
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyna JUTsl BBIYUCIEHUS CUJIbI TSHKECTH BOJM3H oBepxHOCTH 3emin: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku
Nmnynsc Tena — BekTopHas puznyecKkas BeIHUrHa.
=m0
Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCa 711 3aMKHYTOM CHUCTEMBI Te:
D=0, i, U, =const
PeakTuBHOE ABMKEHUE

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJI1 BBIYUCIICHU A

KUHETHIECKOMN OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM



1.19

1.20

1.21

1.22

1.23

OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;+E,

3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. dopmyna Juist 3aKoHa COXpaHEHUS

MEXaHUYECKOH HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU IPHU HAJTMYUK CUIIbI TPEHHUSL.

ITpocThie MEXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXaHUKH.
Peruar. Moment cwier: M - Fl.

VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
[ToasmwxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXaHU3MOB,

n= Anonessan
Aﬂrpaqema

JlaBiienue TBEpIOTO TeEa.

CDopMyna JJI1 BBIYUCIICHUA JaBJICHUS TBép,I[OI‘O TCia:

_E
p_s"

JaBnenue raza. AtMocdepHoe TaBiacHUE.

I HUAPOCTATUYICCKOC NABJICHUC BHYTPU KUIKOCTH.

<D0pMyJ1a JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH JKUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBaudeckuii npecc

3akoH Apxumena. Dopmyna A8 ONPENCNICHUS BBITAIKUBAIOLIEH

I[eﬁCTBYIOHleﬁ Ha TCJI1O0, HOFPY)KéHHOC B XXUJKOCTb MJIX I'a3:

F_jlm_ =pgV

Ycnopue niapaHus Tena. [1lnaBanue CyAOB U BO3QYyXOIIJIABAHUC

CHUIBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO] KOJIeOaHU:

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN
3aryxaromue konebanus. BeiHyKneHHbIe KoieOanus. Pe3onanc

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHWE 3BYKOBOW BOJHBI Ha TPaHUIIE
nByX cpen. Madpa3Byk u ynbTpa3Byk

Ipakxmuueckue pabomoi

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYKUHBI; KO UIIHEHTa TPEHUS CKOJIBKEHUS; PaOOThI CHUIIBI TPEHUS, CHIIBI
YIIPYTrOCTH; CPeIHEl CKOPOCTH IBMXKEHHsI Opycka MO HAKJIOHHOW IIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YecKOro MasTHHKA,; YacTOThl M IepHoja
KoJiebaHui MPY>KMHHOTO MasATHHKA; MOMEHTAa CHWJIbI, IEHCTBYIOILIEr0 Ha phlyar;
paboThl CUJIBI YIOPYrOCTH IpHU MOABEME TIpy3a C IOMOIIbIO HEMOJBUKHOIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTU TeJa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacChl TeJia; CUJIbl TPEHHSI CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToTel) KoueOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHoaa
KoJe0aHU MPYKUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU TMPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

Maccsl rpysa. [IpoBepka ycioBHs paBHOBECHSI pplyara
Qusuueckue sA6NeHUs 6 nNpupode: TIPUMEPHl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMHU B KMBOW M HE)KUBOM IIPUPOJIE, IEUCTBUE CUJIBI TPEHUSI B IPUPOJE U

TCXHUKEC, MNPUIHMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10
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PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOc(epHOTO JaBJCHUS HA >KMBOW OpraHW3M, IJIaBaHWE PBIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CeMCMUYECKHE BOJIHBI, yHAMH, 3X0

Texnuueckue ycmpoticmea: CIUJOMETP, JATUUKU IOJIO)KEHUS, PACCTOSHUS U
YCKOPEHHUs, ITUHAMOMETp, NOIIWIHUKHN, PAKEThl, pbIYar, IOABWKHBIN U
HETIOJIBIDKHBIA OJIOKH, HAKIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
cooO0IIaroIMecss CoCyAbl, YCTPOWCTBO BOJOIPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, NOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,

HCII0JIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE
TEIIJIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHHS
BemecTBa. Mojenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIECTBA.

Kpucrannmaeckue u amopdusie Tena

I[BI/I)KGHI/IG JacTull BCIICCTBaA. CBs3b CKOPOCTH  ABHKCHHUA YacCcTUI[ C

TeMriepaTypoil. bpoynoBckoe nBmwxkenne, muddysus
CMmaunBanue u KanmuJIIIPHBIC ABJICHUA

TemioBoe pacmupeHue u cxaTue

TermmoBoe paBHOBECHE

Buytpennss sneprus. PaGora u Teronepenadya Kak CHOCOObI H3MEHEHHS

BHYTPEHHEU SHEPTUU
Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE

HarpeBaHHe n OXJITaXJICHUC TECII. KoanuecTBo TCIIJIOTHI. Y,I[eJ'II)HaH

TEINIOEMKOCTD:

Q=cmlt,—t,)

3aKkoH COXpPaHCHUA OHCPIrurM B TCIUIOBBIX IIPOLECCAX. ypaBHeHI/Ie TCIIJI0BOT'O

OajtaHca:

0,+0, +..=0

Ucnapenne u xonaeHcanusi. V3MeHeHuMe BHYTpEHHEH SHEpPruM B Ipolecce
UClapeHusi M KOoHAeHcauuu. Kumenwe KUIKOCTH. YJenbHas TemioTa

napoo6OpasoBanus: L = Q/m

BrnaxHocTb BO3yXa
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2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

IInaBnenne wu kpucraumsauus. J3MeHeHuWe BHYTpEHHEHW DOHEpPruM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaSI TCIJI0TA IIJIaBJICHUA:

,_0

m

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

[Ipunnuns! pabote! TemnoBbix asurareneil. KI1J[ temioBoro nsurarens

Ipakxmuueckue pabomoi

H3mepenne yaenpHON TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThI, TOJY4YEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK) OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTZAHHOI'O HAarpeThIM LWJIMHIPOM, IOCJIE€ OIYCKaHHS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
pa3IMYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; IpoIiecca HCIapeHus

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHbIC
SBIIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

Texnuueckue ycmpoticmea: KalvuIApbl, TPUMEpbl UCIIOJIb30BAHUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHEIrO

CropaHus
OJIEKTPOMAI'HUTHBIE SBJIEHUA
Onexrpuszanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
BsaumonelictBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUYECKOTO 3apsiia

QHCKTpI/I‘{eCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

Hocurenn QJICKTPUYCCKUX 3apsa0B. I[eﬁCTBHe QJICKTPUYCCKOTO TIIOJII Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

[TocTosiHHBIN 2neKkTpUUYecKuid TOK. JlecTBUS 3nekTpuyeckoro Toka. Cuia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

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

DJEKTPUYECKOE COMPOTUBIICHHUE. Y ICTBHOE AIEKTPUUECKOE COTIPOTUBIICHHE:

R =pl/S
3akon Oma s yuactka ssnekrpuyeckoit nenu: | = U/R

[TocnenoBarenbHOE COEAMHEHNE MMPOBOAHUKOB:
1, =1, U=U,+U,; R=R +R,
HapannenLHoe COCIMHCHHUEC ITPOBOJHNKOB PaBHOI'O COIMMPOTHUBIICHUSA:

U=UsI=L+I;R=2.

CMeniagHbIe COCAUHCHHS ITPOBOJHNKOB

PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[xoynsa — Jlenua:

O=I"R-t

OnbiT Opcrena. MarHuTHOE TOJie MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM

MarHUTHOM HHAYKOWUH

MaruuTHoe TIOJIE TOCTOSHHOTO MAarHMTa. BSaHMOHCﬁCTBI/Ie IIOCTOSHHBIX

MarHUTOB
JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM
Omnsitel @apases. SBinenue >nekTpoMarHuTHON HHAYKIUH. [IpaBuno Jlenmna

Ipakmuyeckue pabomul

H3mepeHne  JJIEKTPUYECKOTO  CONPOTUBIIEHHUS  PE3UCTOpPA;  MOLIHOCTH
JIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IIPOBOJHUKE
(pe3ucTopsbl, JaMIIOUKa), OT HAMPsDKEHHUsS] Ha KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTHUBIIEHUs OT JJIMHBI IIPOBOJHUKA, IIJIOLIAAU €ro IOINEPEUYHOIO CEYEHUs U

YACIBHOTO COIIPOTUBJICHHUS.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

[IpoBepka npaBuiia JUIsl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTENbHOM
COEIMHEHUHU IPOBOJAHMKOB; IpPaBWJAa JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpU

NapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupode: SICKTPUUSCKUE SBJICHHS B arMmocdepe,
AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPEi( MOIIOCOB,

POJIb MAarHuTHOI'O ITOJIA JJId J)KU3HU Ha 3CMJI€, MOJIAPHOC CUAHUC

Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTeIbHbIE ANIEKTPOIPUOOPHI (mpumeps), ANEKTPUYECKUE
MIpPEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,

reHepaTop NOCTOSTHHOTO TOKa
SHCKTPOMaFHI/ITHBIG BoiHkl. I1Ikana SJICKTPOMArHUTHBLIX BOJIH
JlyueBas mozenb cBera. [IpsimoMHENHOE pacIpOCTpaHEHNE CBETA
3akoH oTpaxkeHus ceera. [1nockoe 3epkaino

[Ipenomnenne cBeta. 3aKOH MPEIOMIIEHUS CBETA

Hucnepcus cBeta

JIunza. Xoxg nydeil B nuH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
mun3el: D = 1/F

I'ma3 xak ontuueckas cucrema. OnNTHYECKUE TPUOOPHI

Ipakmuuecxue pabomoi

#i##Par#Ht#l13Mepenrne ONTUYECKONH CHIIBI coOuparomiel JMH3bI, (OKYCHOTO
paccTosiHUS COOMpArOIIeH JTUH3BI (10 CBOMCTBY PaBCHCTBA pa3MEpOB MpEAMETa U
U300paKCHMsI, KOTJla MPEJAMET PACIOJIOKEH B JBOMHOM (OKyce), MOoKa3aTels
IPEJIOMIICHHUS CTEKIIA.

###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOTYYEHHOTO C MOMOIIBIO
coOMparoIield JIMH3bI, W3MEHEHHS (OKYCHOTO PACCTOSHHS IBYX CIIOKECHHBIX
JIMH3; 3aBUCHUMOCTH YIJIa MPEIOMIICHHSI CBETOBOTO Jiyda OT yrja TaJeHHs Ha

I'paHULEC «BO3AYX — CTCKIIO»

Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1Bera Ted,

ONTHYECKHUE SIBIEHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)

Texnuueckue ycmpoticmea: OYKH, WEpUCKOI, (oToanmapaT, ONTHYECKUE

CBETOBO/IbI
KBAHTOBLGIE SABJIEHUA

PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbga-u Oera-



4.2
4.3
4.4
4.5

4.6

4.7

pacnana

OmnsiThl Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atoma
CocraB aToMHOTO0 siipa. M30T0mb!

[Tepuon nmonmypacnana aTOMHBIX SIAEP

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apAI0BOTO M MACCOBOTO YMCET

Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJAMOAKTUBHBIMN (OH,
KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,

JNENUCTBHE PAJUOAKTUBHBIX U3Iy4eHUN HA OPraHU3M 4YeI0BEKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAUBUAYAJIbHBIN J03UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka



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

» dusuka: 7-i kinacc: 6a30BbIN YPOBEHb: yUeOHUK; 3-€ U3/laHue, nepepadoTaHHOe
[epsimkun .M., UBanoB A.U. AkuronepHoe o6miectBo «M3naTeabcTBO
«IIpocsewenue»

» Gdusuka: §8-if kinacc: 0a30BbIA YpOBEHDb: YUEOHUK; 3-€ U3AaHue, nepepadoTaHHOe
[epsimkun .M., UBanoB A.U. AkuronepHoe o6miectBo «M3aaTeabcTBo
«IIpocBemienue»

» Gusuka: 9-i knacc: 0a30BbINA YpPOBEHb: YUEOHUK; 3-€ U3AaHKe, nepepadoTaHHOe
[leppimikun .M., I'yrauk E.M., UBanoB A.U. u ap. AkunoHepHoe 00111ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
dusnka. 7-9 kimaccel. Metoauueckue pekoMeHaanuu. [loypodnsie pa3paboTku K

yueOnuky Ileprimkuna M. M., Banosa A. U.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

IHOK "Mos mikona"
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