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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboyeit mporpaMmbl BOCIUTAHUS U
KOHIICTIIUY TIpenoaaBanusi yueOHoro npeamera « Duzmkay.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOpPMUPOBAHUE
€CTEeCTBEHHO-HAYUYHONW TI'PaMOTHOCTH OOYYalOIUXCSd M OpPraHU3aIUI0 H3Y4YEHUS
bu3uKM Ha JAEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuiik I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no usuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro Marepuania
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma mo ¢usmnke pazpaboTaHa C IEJbI0 OKa3aHWUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®uzrka SBISIETCS  CHCTEMOOOpPA3yIIIMM [JIsi  €CTeCTBEHHO-HAaYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3ydyaeMbIX XUMHUEH, Ouoyoruel, acTpoHoMHed U GU3HIECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHSI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3HYECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e UWHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JUIsI TIOJyYEHHUS BHIBOJIOB.

enmn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
OTpesieiecHhl B KOHICMIIMKA TMpernojaBanus y4deOHoro mpeamera «Dusnka» B



oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI.
Ieaun n3zyyenus pusuku:

MpUOOPETCHHE WHTEpPEca W CTPEMIICHHSI OOYYalolIuXCs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa HW3ydeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(decCHOHATBLHOM JCATCIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

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

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIIOBBIX, JJIEKTPHUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

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

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJh30BaHUEM (DH3MYECKHX MOJeNeld, TBOPYECKHX H IPAKTHKO-
OpPUCHTHPOBAHHBIX 3a/1a4;

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

ocBoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel GU3HIECKOro CoAep KaHMs,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

OO6m1ee yncIo 4acoB, PEKOMEHIOBAHHBIX JIJIsl M3y4deHUs (GU3MKH HA 0a30BOM

ypoBHe, - 238 yacoB: B 7 kimacce — 68 gacoB (2 gaca B HeJen0), B 8 kiacce — 68
yacoB (2 uaca B Hememo), B 9 kmacce — 102 uaca (3 yaca B HeHelo).

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



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0ydJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHU, MpeiaraeéMblX B pamMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, DIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAYUYHBIM METOJl IMO3HAHUS: HAONIOAEHHE, TOCTaHOBKA HAyYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

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

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

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

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

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHMUE Ia30B, KUIKOCTEH W TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIEHUN,  OOBSACHSIONIUMXCS  MPUTSHKEHUEM WU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBUsl Ten. Cuna ynpyroctd M 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHU U TPEHHE NOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

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

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

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

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



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

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. OnbiT Toppuuennmu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

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

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 BBITAJIKUBAIONIEH CUJIBI 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
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

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



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

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

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

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

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermioBble siBIeHUS.

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

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

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

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TemuoBoro Oananca. [lmaBinenwe wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

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

Ha6monenue nuddysun.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

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

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue qaBieHUs BO3yXa B Oa/JIOHE HITTPHUILA.

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

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

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

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

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

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

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

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



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

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTossHHOrO TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEmIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

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

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

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

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3aps>KEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpOBOTHUKH U JUBIEKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. 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 IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

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

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

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

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHMKA OT €ro [JWHBI, IUIONAAU MONEPEYHOr O
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MONIHOCTH  3JIEKTPUYECKOrO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB MpPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17.

18.
19.
20.
21.

OnbITel, JOEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aHMOJEUCTBUSA
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

N3y4yeHue nencTBUsl MAarHUTHOIO 110JIsI HA IPOBOJHUK C TOKOM.
KoHcTpynpoBaHue U n3ydeHue padboThl JJIEKTPOIBUraTENIS.

N3mepenue KIII 351eKTpoABUTaTEIbHOM YCTAHOBKH.

OneITel IO KCCIIENOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM HMHIYKLUU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HMHAYKIMOHHOIO
TOKA.



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

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbDI
B pe3ynbraTe usydenus pu3Nkyd Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obOyuyatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOM
bu3nUYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHHSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;

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

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHHU N
buzuky;

- OCO3HaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIBbHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UUECKOM HayKu: €€ TapMOHHYHOTO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
NEeATENbHOCTH;

5)  dopmupoBaHusi  KyJAbTYPbl  3I0POBbSI M  IMOLIMOHAJLHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro oOpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIIOBUSX;

- chOpMHpPOBAaHHOCTh HaBBIKa pedIiekcuu, TMpU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHuM3alMu, TOpojJa, Kpas) TEXHOJIOTUYECKONM 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 TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

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

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:
e - MOTPEOHOCTh BO B3aUMOJECWUCTBUM TMPU BBINOJIHEHUH HWCCIEAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YpPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTpeOHOCTh B (POPMUPOBAHUHN HOBBIX 3HAHUM, B TOM 4HuCIe POpMYyIUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

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

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

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AMMOCBSI3U MPUPOIbI, OOLIECTBA 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 pesynbTaTe ocBoeHHS (PU3HKK Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHHUs
y oOyuaromerocss OyayT chopMHUpOBaHBI MeTampeIMeTHbIE Pe3yJbTaThl,
BKJTIOUAIOIINE  IIO3HABATEIbHBIC  yHHBEpPCAJbHBIC  y4eOHBIC  JICHCTBHS,
KOMMYHUKAaTHBHBIC  yYHHBEpPCAJIbHBIC  yd4eOHBIC  JICHCTBHUS, pETryJIATHBHBIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIe N1eiCTBUSA

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



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

BBISIBIIATH 3aKOHOMEPHOCTH M POTHBOPEYHS B PACCMaTPUBAEMBIX (PaKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
¥ WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI3IX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX 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(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIM SKCIIEPUMEHTA;

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

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MIPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

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

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH WH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

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

KoMMyHuKaTHBHBIE YHUBeEpPCaIbHbIe YUeOHbIE 1eCTBUS:

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

COIIOCTABJISITh CBOU CYXICHHUS C CYXICHUSMHM JIPYTMX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



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

CoBMecTHasl 1eSITEJILHOCTD (COTPYTHHYECTBO):

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTh poJid, OOCYXJaThb MPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpPABJICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
JUTst petieHust GU3NIECKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJIMUHBIX  MMOAXOAAX MPUHATHUS  pELICHUN
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpPOJIb:

JlaBaTh OLCHKY CUTYallu U MpEJIaraTh IiaH €€ U3MEHCHHUS;

OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSIM;

IOMONMOHAJLHBIA HHTEJJIEKT:

CTaBHUTH ceOsI HA MECTO APYroro 4€joBC€Ka B X0AC CIIOpa WKW JUCKYCCHH
Ha HAYYHYIO TCMY, IOHMUMAaTb MOTHBbBI, HAMCPCHHA U JIOTUKY APYIOIo,



IlpunsTHe ce0s U APYIUX:

MPU3HABATh CBOE NMPABO Ha OIIMOKY MPHU pelIeHNH (PU3NUYECKUX 3a7a4 WIN
B YTBEPXKIAECHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPE3yNBTATBl OCBOCHTHUS IPOTPAaMMBI TIO0 (PHU3MKE K KOHILY
oOydeHus B 7 kiacce:

[IpenmeTHBIC pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI  OTpakaTh
c(OPMHPOBAHHOCTH Y 00YYAIONTUXCS] YMCHHUIA:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeib, THUIOTE3a, CAMHHUILI (PU3HUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOe JIBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna,  nedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YaCTUIl BEIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBIDKCHHME,  WHEpIHS,
B3aMMOJICHCTBHE TE€J, paBHOBECHE TBEPABIX TeNl C 3aKPEIUIEHHOW OCKIO
BpallleHMs], Tepejada JAaBlIeHUs TBEPABIMU TeJlaMH, S>KUIKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOMIKNX JaHHOE (U3UUECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBIKCHUS C PA3TUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
npuUpojie, ACUCTBHE CHIIBI TPEHUS B NPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO NIaBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHUE PbIO, phIUuaru B
TEJIE YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) (PU3NYECKUX SBICHUN;
OMKCHIBATh M3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YSI
dusnueckre BenMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YNIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, Cujla TpeHus, AaBieHue (TBEPAOro Tela, JKUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOIO0 JEHCTBUA MEXaHU3MOB,
KMHETUYECKasi W TOTEHLMAJIbHAS YHEPrusi), MpU OMUCAHUU MPaBUIBLHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYMH, HUX
0003HaYeHUsI W E€IUHULIBI (U3NYECKUX BEJIUYWH, HAXOIUTh (POPMYIIbI,



CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIMUMHY C JAPYTUMHU BEIMYMHAMU,
CTPOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITYHH,
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
WCIIOJb3Ys TpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3axkoH Apxumezna, MpaBWIO paBHOBecHUs peiyara (0Joka),
«30JI0TO€ TPABHIIO» MEXAaHUKH, 3aKOH COXpAaHEHUS MEXaHHMYeCKOn
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMUCHIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSICHATH (PU3MUECKUE SIBICHUS, MPOIIECCH] U CBOWCTBA TN, B TOM YHCIIE
M B KOHTEKCTC CHTyallMid TPaKTUKOOPHEHTUPOBAHHOTO XapakTepa:
BBISBJISATh PUYMHHO-CJIC/ICTBCHHBIC CBS3H, CTPOUTHh OOBsICHEHWE U3 1—2
JOTHYECKUX IIaroB ¢ OMOpOoW Ha 1-2 M3yueHHBIX CBOMCTBA (PH3MUECKHUX
SABIICHUH, PU3NYIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacu€THbIe 3amadyd B 1-2 JeHCTBHS, WCIONB3ysS 3aKOHBI H
dbopMyIbl, CBs3bIBaIOIINE (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUeCcKue
BEJIMYHMHBI B (OPMYJIbI M TPOBOJAUTH PACYETHl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIC JJISl PEIICHUsS 3a]a4, OlEHUBATh PEaTuCTHYHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
($u3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUIMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAaXOIWUTh OIIMOKA B XOJIe OIbITa, Je1aTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
buzuIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
IIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMKChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBOIBI;

BBITIONHATh TPSIMbIE W3MEPEHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
UpoBBIX TPHOOPOB, 3aAMUCHIBATH TOKa3aHUS MTPHOOPOB C YUIETOM
3aJIaHHOM a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOI BETMUUHBI OT
JIPYrol C WCIHOJIB30BAHUEM TMPSIMBIX H3MEPEHHH (3aBUCUMOCTH ITYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHU [IBIDKCHUS TeENa, CHIIBI
TPEHUs CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT TJIOMAN COMPUKOCHOBEHUS TEIl, CHIIBI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BRITAIKUBAIOMIEH CHUIIBI OT 00BhEMa
MOTPYKEHHON YacTH Teja M OT IUIOTHOCTH JKHJIKOCTH, €€ HEe3aBHCHUMOCTHU



OT IUVIOTHOCTH T€Ja, OT TIyOUHBI, HA KOTOPYIO MOIPYXKEHO TEJO0, YCIOBUN
IJIaBaHUsl TEJ, YCIOBUM paBHOBECHS pblyara v OJIOKOB), y4acCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOro HCCIEOBaHUSA, COOUpaTb YCTaHOBKY H
BBIMOJHATh M3MEPEHUs, CIenys MNPEeIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yNbTaThl TMOTYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJEC
NPEJIOKEHHBIX Ta0duI U rpaduKoB, JeJIaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEJOBAHNS;

OPOBOAUTh KOCBEHHbIE HM3MEpPEHUs (U3UUYECKUX BEIWYUH (IIOTHOCTH
BEILECTBA JKUAKOCTA M TBEPAOrO TeEJa, CHJIA TPEHHUS CKOJBKEHHUS,
NABJICHHE  BO3/AyXa, BBbITAJIKMBAIKOIIAs  CWiIa, JEWCTBylOIlas Ha
HNOTPY>KEHHOE B KUAKOCTh TeN0, KOAP(UIMEHT MOJIE3HOTO JeHCTBUS
OPOCTBIX MEXaHU3MOB), CJeAys MPEAIOKEHHOW MHCTPYKLUUU: TPHU
BBIMIOJTHEHUU U3MEPEHUN CcOOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYHCJISITh 3HAUEHUE UCKOMOW BEJIMYMHBIL;

coOJII01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIPpU paboTe ¢ J1abopaTOpHBIM

00opy10BaHUEM;
UMETh TPEACTABIICHHE O TPHUHIIMIIAX JEHCTBUS M3YYCHHBIX MPHOOPOB M
TEXHHYCCKHUX YCTPOKCTB: BECHI, TEPMOMETP, JTUHAMOMETD,

COOOMIAIOTNECS] COCY/IBI, OapOMETp, PhIYar, MOJABMKHBIA M HETIOBHKHBIN
OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS W3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C HMCIIOJIb30BAHHEM HMX OMHCAHHS (B TOM YHCIIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJONPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apEOMETP), UCITOJIb3Ys 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SBJICHUN M HEOOXOAMMBbIC (DU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HaXOAWTH WHQPOPMAIMIO O  IpHMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHuu ¢ MpUuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUsS 3J0POBbS W COOJIIONCHUS
HOPM IKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIIUXCS
3HAHUM © TyTéM CPAaBHEGHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(POPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBON WU MOXKET OBIThH
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTtypy  (U3WYECKOTO  COAEp)KaHWs, CHPaBOYHBIE MaTEpPHAIIbI,



pecypcesl cetn MIHTEpHET, BlIaeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIKU (U3UUECKOTO COAEpPKAHUS, B TOM
qyciae MyOJaNMYHO JAeNaTh KpaTKHUe COOOLIEHHs O Pe3yibTaTax IPOEKTOB
WIM Yy4eOHBIX MCCIEJOBAaHUM, MPU STOM TPAMOTHO MCHOJIB30BAThH
U3yYCHHbI TOHATHMHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIeE B COOTBETCTBUM C TOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHUEM IUJJaHA JACHUCTBUM, AaJEKBaTHO OLCHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJICCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

[IpenqmeTHble pe3ynbTaThl OCBOCHHUSI TpPOrpaMMbl 1O (U3UKE K KOHIY
oOydeHus B 8 kiacce:

Hpe,HMeTHI)IC pE3yJIbTaTbl Ha 0a30BOM YPOBHC JOJDKHBI OTpaXKaTb

c(hOpPMHPOBAHHOCTH Y 00YYAIOUTUXCS] YMEHMUIA:

UCIIOJIB30BATh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHHE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHS OJHEpPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKHUN 3apsl, AIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUAJIEKTPUKH, IOCTOSHHBINA SJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nnyath SABICHUS (TEIUIOBOE PACIIMPEHUE M C)KaTHe, TEeIUlomnepenaya,
TEIJIOBOE PAaBHOBECHE, CMAaUYMBAaHUE, KaUJUISIPHBIE SBJICHUS, UCIAPEHUE,
KOHJICHCAIlMs, IUIABIICHHE, KpUCTaM3anusa (OTBEpAEBAaHUE), KUIICHHE,
TeIUIonepeada (TeTI0NpPOBOJHOCT, KOHBEKIH, U3IIy4YEeHuE),
AJEKTpHU3alus TeJl, B3aUMOJECHCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOIO
TOKAa, KOpPOTKOE€ 3aMbIKaHHE, B3aUMOJCUCTBUEC MArHUTOB, JEHUCTBUE
MarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
II0 OINHCAaHUK) MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIC:
MIOBEPXHOCTHOE HATSIKEHUE W KalNWUISIPHBIE SIBICHHS B MPUPOJE,
KpUCTalUlbl B Tmpupone, uzinydeHue ComnHula, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
sABJIeHUS B aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE



nosie 3emid, Jpeld MoIOCOB, PO MAarHUTHOTO MOJS IJis >KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, TIPU ATOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1auy B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3MUECKUX
SIBJICHUM;

OMUCHIBATh U3YYCHHBIC CBOMCTBA T M (PU3UYECKUE SBJICHUS, UCIIOJIb3YS
dbu3nUeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrHUsl, KOJIUUECTBO
TEIUIOTHI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEIbHAs TEIIOTa
IJIaBJICHUSA, YJelbHas TeIyioTa MapooOpa3oBaHus, YJeldbHas TEIioTa
CropaHusi TOIUIUBA, KOA(DQPUIMEHT TMOJIE3HOTO JEWUCTBHUS TEIJIOBOM
MAaIllMHbI, OTHOCHUTENIbHAS BJIAXKHOCTh BO3AYyXa, JJEKTPUUECKUU 3apsij,
CUJla TOKA, DJICKTPUUECKOE HAIpPSKEHUE, COMPOTUBICHUE IPOBOJIHUKA,
yIeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabdora W  MOIIHOCTb
AJIEKTPUYECKOr0  TOKa), TPU  ONHUCAHWUU  TPABUIBHO  TPAKTOBATh
(U3UYECKU CMBICT MCTOJIB3yEMbIX BEJIUYWH, O003HAUCHUSI U CIUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTUMH BEIWYWHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuu
CTpOEHUS BEIECTBA, MPUHIUIT CYNEPIO3UIMN ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Uisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akoH COXpaHEHHs DSHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (OPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YUCIE U B
KOHTEKCTE CUTyalUld MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHOCIIEICTBEHHBIC CBA3U, CTPOUTH O0BsICHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Omopodl Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHHMA,
(bu3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHBI U
dbopMybl, cBs3bIBaOIMNE (HU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIu3a
yCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK
JAHHBIX JUISI PEIICHUsS 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMMBIE i €€ penieHHs, MPOBOJWTH pPacdyéThl W CPABHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NUECKON BEIMUHUHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIHU
¢u3HUeCKNX METO/OB, HWCIIONB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICISATH
MpoBEPsiIEMOE  MPEIIOJIIOKEHUE, OLECHUBATh MPAaBUIBHOCTh MOpPsJIKa
MIPOBEJICHUS UCCIIEIOBAHMS, A€IaTh BEIBOBL,



MPOBOJUTH OMBITHI MO HAOMIOJAEHUIO (U3UUYECKUX SIBJICHUU WU
bu3UYeCKUX CBOMCTB TeN (KaNWUISIPHbBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHUH OT I[BETa H3JIydaroueld (morioiaroniei)
MOBEPXHOCTH, CKOPOCTh MCHApEHUs] BOJbI OT TeMIEpPaTyphbl KUAKOCTU U
wiomaau e€ TMOBEPXHOCTH, OJJIEKTPU3AIUsi TeJI U B3aUMOJCHCTBUE
ANIEKTPUUYECKUX  3aps0B, B3aUMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allisl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TIOJIi Ha MPOBOJHUK C TOKOM, CBOWMCTBA JJICKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI TOCTOSIHHOTO TOKa): (OpPMYJIMPOBATH
POBEpPsIEMbIE MPETIONIO0KEHHS, COOMpaTh YCTAHOBKY W3 TMPEJIOKEHHOTO
000py1I0BaHUS, OMTUCKIBATH XOJ1 OIBITA U (DOPMYJIHPOBATH BHIBOJIHI;
BBITIOJIHSITE ~ MPSAMBICE  U3MEPEHHUS  TeMIepaTypbl, OTHOCUTEIbHOMI
BJIQXHOCTH BO3/lyXa, CHJIbl TOKa, HAIMpPSOIKEHUS C HCIOJIb30BAHHEM
AQHAJIOTOBBIX TPUOOPOB U JaTUYMKOB (DU3UYECKUX BEIIMUYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C yUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;
IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOU (PU3UYECKOU BETUYUHBI OT
JIPYroll ¢  UCIOJNB30BAaHHEM MPSIMBIX  HU3MEpPEHUM  (3aBUCUMOCTH
CONPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAM TOMNEPEUHOTO
CEYEHHMSI U Y/ICJIbHOTO COIPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANPSDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBaHME TOCJEAOBATEIBHOTO M MapaJJIeNbHOTO  COEIUHEHUM
IPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHUE, COOMpPATh YCTAHOBKY W
BBITIONHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOmuil U TpaduKoB,
JIeNaTh BHIBOIBI 110 pe3yIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHBbIE H3MEpeHUsT (U3NYECKUX BeNMMUUH (yIenabHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHBICHUE TMPOBOJHUKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKA): TUIAHHPOBATH HM3MEPEHHs, COOMpAaTh
AKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

coOmr01aTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MIPH paboTe C J1abopaTOpHBIM
00opyT0BaHUEM;

XapaKTepu30BaTh TMPUHINIMBI JACHCTBUS W3YYCHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C MCIOJIb30BAHHEM HMX ONHCAHUS (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJITMETP, CUETUMK DIEKTPUUECKON BSHEPruu, 3JIEKTPOOCBETUTEIbHBIE
puOOpPbI, HArpeBaTEIbHbBIE AIEKTPONPUOOPHI (IPUMEPHI), FIECKTPUUECKUE
MPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOBUTaTEb MOCTOSHHOTO TOKA),



WCIIOJIB3YSI 3HAHMSI O CBOMCTBaX (PM3MUYCCKUX SIBICHUA M HEOOXOIMMBIC
du3nueckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTCIHHBIC
npuboOpsl TIO CXeMaM © CXCMaTUYHBIM PHCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHXPOMETP, THTPOMETpP, IBUTATEIb BHYTPEHHETO
CropaHusi, JJICKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI JJICKTPHYCCKUX
IIeTNed ¢ MOCJIe0BaTeIbHBIM U MapaUICIbHBIM COCAMHCHUEM DJIEMCHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHMS DJIEMEHTOB AJICKTPHUSCKHX TIETIeH;
NPUBOJIUTHL  TPUMEPHl  (HAXOauTh  WHGOpPMAIMI0O O  MPUMEPax)
NIPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B IOBCEIHECBHOU
KU3HU JJ1s1 oOecrieueHus: 0e30MacHOCTH MpH O0pallleHuH ¢ MpudopaMu U
TEXHHYCCKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBESICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO0  COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCSA 3HAHMA W TYTEM CpPaBHCHHS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH HH(GOpMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJHCHUN YYCOHBIX 3aJIaHMKH HAyYHO-TIOMYJISPHYIO
AUTEepaTypy (PU3MYECKOTO  COJEp)KaHUs, CIPaBOYHBIE MaTepHAaIbI,
pecypcel cetu MHTepHeT, BlageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHHS,
0000mass wHpOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
colepKaHWs, B TOM YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
POEKTHOW WJIM MCCIE0BATENIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONIb30BaTh HW3YYCHHBIM TOHATHMHBIA ammapaT Kypca (U3UKH,
COIMPOBOK/IaTh BBHICTYIICHHUE MPE3CHTAIIUEH;

IpU BBIMOTHEHUH YYEOHBIX MPOCKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOIIECCOB PACTIPECNSITh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJ1a4yaMU, CJICIUTH 32 BBHITIOJTHCHUEM TJIaHA JEHCTBUN U
KOPPEKTHPOBAaTh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBINM BKJAJ B
JeSITEBHOCTD TPYIIIIBI, BRICTPANBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
NIPOSIBIISASI TOTOBHOCTD pa3perniaTh KOH(GIUKTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne HaunmeHoBaHue pa3iesioB n KosnyecTBo IIporpammHoe comep:kaHue OcHOBHbIE BH/IbI 1eSITEJILHOCTH
n/n TeM y4eOHOro npeaMera 4acoB 00yYaroumxcs

KonTposabHbie padoThI
IIpakTnyeckue padorpl

Bcero

Pa3znen 1. ®usuka v €€ poJsib B MO3HAHUM OKPY:KAIOIIEr0o MUPa

1.1 | ®usuka - HayKa O IPUPOJIE 2 ®dusnka — HayKa 0 IPUPOJIE. BrisBienne pazmuuuii Mexay GU3NIeCKUMU
SIBiieHUst IPUPOIBI. Y XUMHYECKUMHU TPEBPAIICHUSMH.
dusnyveckue sIBICHUS: Pacrnio3naBanue u kinaccupukanus
MEXaHHUYECKHUE, TETUIOBBIC, (bU3NUECKUX SBICHHUN: MEXaHUYECKUX,
AJIEKTPUUYECKHE, MAarHUTHBIE, TETUIOBBIX, AICKTPUUYCCKUX, MATHUTHBIX
CBETOBBIE, 3BYKOBBIE cBeTOBBIX. HaOmoienne u onucanme

(bU3NUECKUX SABICHUN

1.2 | dusnveckue BETUIUHbI 2 1 Du3nyecKue BeTUYUHBL Omnpenenenue UeHbl EICHUS Kb
N3mepenue pusndeckux u3MepuTeNbHOTO pubopa. M3mepenune
BenurH. Ou3nueckue JIMHEWHBIX pa3MEpOB TEJ U IPOMEIKYTKOB
npubopsl. [TorpemHocTh BPEMEHU C Y4ETOM TOTPEIIHOCTEH.
u3MepeHnii MexayHapoaHas W3mepenue o0beMa KUAKOCTU U TBEPIOTO
CUCTEMa €TUHUI] tena. 3mepenue TemnepaTypbl Ipu

MMOMOIIHN KUAKOCTHOTO TCPMOMETpPA U
JAaTyrKa TeMIICpaTyphl. Brinmonxnenue
TBOPYCCKUX 3aJJaHui 1O IIOHCKY CII0co00B




MU3MEpPEHUST HEKOTOPBIX (PU3HUECKUX
XapaKTEePUCTUK, HAIPUMED, PAa3MEPOB
MaJIbIX 0OBEKTOB (BOJIOC, TIPOBOJIOKA),
yAQJICHHBIX 00BEKTOB, OOJIBIITUX
pPacCTOSIHUMN, MAITBIX TIPOMEKYTKOB
BpeMenu. OOCyKIeHHE MpeiaraeMbIX
croco0oB

1.3 EcrecTBeHHO-Hay4HBIN METOJ 2 1 | Kak ¢usuka u npyrue BoiaBrkeHne runores3, 0ObsICHIIOMMNX
TO3HAHUS €CTECTBEHHBIC HAYKU U3YYAIOT | MPOCTHIE SBJICHUS, HAIPUMED: — MOYEMY
npupoay. EcrectBenHo- OCTaHABIIMBAETCSA JIBIKYILEECS 110
Hay4HbIN METOJ ITO3HAHMS: TOPHU30HTAIIBHON TOBEPXHOCTH TEJNO; —
HaOJII0ICHNE, TTOCTAHOBKA MoYeMy B JKapKyIO MOTOTy B CBETJION
HAyYHOTO BOTIPOCA, Ok € TPOXJIATHEN, YEM B TEMHOM.
BBIJIBIDKCHUE THITOTES, [Ipennoxenne cmocoOOB MPOBEPKHU TUITOTES.
SKCIIEPUMEHT T10 TTPOBEPKE [IpoBeneHue ucciemoBanms Mo MPOBEPKE
TUTIOTE3, OOBSICHEHNE Kakoinmnbo runoressl. [locTpoenune
HAOJIFOTAEMOT'0O SABJICHU. MPOCTEUINX Moaeel (PU3NIECKUX
Onucanne pu3nIecKux SIBJICHUH (B BUJIC PUCYHKOB HIIH CXEM),
SIBJICHUM C TIOMOILBIO MOJIEJIEN | HampUMeEp NaJeHUE MPEIMETa;
MPSIMOJIMHEITHOE PAacIIpOCTpaHEHHE CBETa
Uroro no pazneny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
2.1 | CtpoeHue BemiecTBa 1 Crpoenue BemiectBa: atoMbl 1 | Habnmroienue 1 MHTEpIpeTanus OnbIToB,

MOJICKYJIbI, UX Pa3MCPBhI.
OHBITLI, JOKa3bIBAIOIINEC
JAUCKPCTHOC CTPOCHUC
BCIICCTBA

CBUJICTEIILCTBYIOLINX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHH BEIIIECTBA: OTBITHI
C PaCTBOPCHUEM Pa3IMYHBIX BEIICCTB B
Bojie. OlLieHKa pa3MepoB aTOMOB U MOJIEKYIT
¢ ucrnoJyib30BanueM pororpaduii,
MOJIy4eHHBIX Ha aTOMHOM CHJIOBOM
mukpockone (ACM) — naboparopHas
pabota no Teme: «OLeHKa 1uameTpa aToMa
METOJIOM PSJIOB (C UCHOJIB30BAHUEM




dotorpaduii)y. OnpeneneHue pa3mMepoB
MaJIbIX TECJ

2.2 | JIBKkeHUE U B3aUMOJICHCTBUE 2 JIBmkeHue yacTuil BemecTBa. | HaOmroneHue u oObsiCHEHHE OPOYHOBCKOTO
YacTHUIl BELIECTBA CBs13b CKOPOCTH JIBUYKEHUS JBYDKCHUS U ABJICHUS TP Py3UH.
YaCTHUI] C TEMIIEPATYPOl. [IpoBenenue n 00BSICHEHHUE OTIBITOB 10
BbpoyHoBckoe nBuxeHue, HaOJII0JICHUIO TEIJIOBOTO PACIIMPEHUS
mddysus. Bzaumoneiicteue ra3oB. [IpoBeneHne u 0ObsICHEHHE ONBITOB
YacTHUII BEIL[ECTBA: 110 OOHAPYKEHUIO CUJI MOJIEKYIISIPHOTO
OPUTSDKEHUE U OTTAJIKUBAHUE | MIPUTSDKEHUS U OTTAJIKUBAHUS
2.3 | ArperaTHble COCTOSIHUS BEUIeCTBA | 2 ArperaTHble COCTOSTHUS Onucanue (¢ UCHOJIb30BaHUEM MPOCTHIX
BEILIECTBA: CTPOCHUE I'a30B, MO/ieJIei1) OCHOBHBIX Pa3IMuuil B CTPOCHUU
KUAKOCTEN U TBEPIBIX ra3oB, )KUJKOCTEH U TBEP/IbIX Tell.
(KpHCTaNINYECKUX) TEJI. OObscHeHrEe Malol C)KMMAaeMOCTH
Bzanmocss3bp Mmexay KHUJKOCTEH M TBEPBIX TEJ, OOJBIION
CBOMCTBaMHU BEILIECTB B Pa3HbIX | CKUMAEMOCTHU T'a30B. OO0bsICHEHNE
arperaTHbIX COCTOSIHUSIX U UX | COXpaHEeHUs (OPMBI TBEPIBIX TeN U
ATOMHOMOJIEKYJISIPHBIM TEKY4eCTH KUAKOCTH. [IpoBeneHne onbITOB,
ctpoeHueM. OcoOeHHOCTH JTIOKa3bIBAIOLINX, YTO B TBEPIOM COCTOSIHUH
arperaTHbIX COCTOSIHUM BOABI | BOJIbI YACTULIBI HAXOJATCS B CPEAHEM
Janplie Apyr ot Apyra (MIOTHOCTh
MEHBIIE), YEM B KUIKOM. Y CTAHOBIICHUE
B3alMOCBSI3U MEXKy 0COOEHHOCTAMU
arperaTHbIX COCTOSIHUM BOJBI U
CYLIECTBOBAaHUEM BOJIHBIX opranu3moB (MC
— Ououtorus, reorpadus)
Wroro no pazgeny 5

Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl

3.1

MexaHn4decKoe JIBHKEHHE

3

MexaHn4ecKoe IBUKEHUE.
PaBHOMepHOE 1
HEPAaBHOMEPHOE JBWKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh
P HEPAaBHOMEPHOM

HccnenoBanne paBHOMEPHOTO JBMKEHUS,
ornpeeseHue ero npusHakoB. Habmonenue
HEPaBHOMEPHOTO JIBWKEHHUS U ONpeieTIeHHE
ero OTJINYMN OT PABHOMEPHOTO JIBUKECHHUS.
OmnpezeneHne CKOPOCTH PaBHOMEPHOTO




JIBWKeHUH. Pacuer nmytu u
BPEMEHU JIBUKECHUSA

JIBIDKEHUS (1LIapUKA B KUJKOCTH, MOJIETTH
AIIEKTPUIECKOTO aBTOMOOWJIS | T.1.).
Ornpenenenue cpeaHeil CKOpocTu
CKOJIb)KEHUS1 OpycKa WU IIapuKa Mo
HaKJOHHOH miockocTH. Pemmenue 3a1a4g Ha
ompe/ieJIeHUe MyTU, CKOPOCTH B BPEMEHH
PaBHOMEPHOTO JIBWKEHUS. AHAIN3
rpaduKOB 3aBUCUMOCTH IIyTU U CKOPOCTH OT
BpeMEHU

3.2 Nuepuus, Macca, MIOTHOCTh 4 SIBnenue nHepuUu. 3aKOH OObscHEHNE U IPOTHO3UPOBAHUE SIBJICHUM,
nHepuuu. B3aumoericteue 00YCIIOBJICHHBIX MHEPIIMEH, HAIPUMED, UYTO
TeJ KaK IpUYMHA U3MEHEHHS MIPOUCXOUT MPU TOPMOKEHUH UITH PE3KOM
CKOPOCTH JIBH)KEHUS Tell. MaHeBpe aBTOMOOWJIS, TOYEMY HEBO3MOXKHO
Macca kak Mepa HHEPTHOCTH MT'HOBEHHO NMPEKPATUTh JIBIKEHUE Ha
tena. [InoTHOCTE BenecTna. BEJIOCUIIE/IE WJIM CAMOKATE U T. 1.
CBs13b INIOTHOCTH C IIpoBeneHue u aHanu3 ONbITOB,
KOJIMYECTBOM MOJIEKYI B JEMOHCTPUPYIOLIUX U3MEHEHHE CKOPOCTH
eauHuIle oObeMa BellecTBa JIBUJKECHHMS TeJla B PE3yJIbTATE IEHCTBUS Ha
HEro Jpyrux tei. Pemenue 3aiay Ha
OTIpeIeNIeHe MacChl Tela, ero oobema u
moTHocTU. [IpoBeneHne u aHanus3 OMbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb
M3MEHEHUs CKOPOCTH TeJIa OT €r0 MaccChl
IIpU B3auMOJIeCcTBUM Tell. Mi3mMepeHue
Macchl Teja pa3IuuyHbIMU CIIOCOOaMHU.
Ornpezenenue MIOTHOCTH TeJla B Pe3yJbTaTe
M3MEpEHUs ero MacChl 1 00beMa
3.3 | Cuna. Bunsl cun 14 Cuila KaK XapaKTepUCTHUKa N3yyenue B3auMOACMCTBUS KaK IPUYUHbI

B3aumMoercTBus Ten. Cuna
YOPYTOCTH U 3aKOH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO
JUHaAMoMeTpa. SIBieHue
TATOTEHUS U CUJIA TSHKECTH.
Cuiia TSKeCTH Ha JAPYrux

M3MEHEHHUS CKOPOCTH TeJa UITU €ro
nedopmanuu. OnricaHne peaabHbIX
CUTYAIIMIl B3aUMOJICUCTBHS TEJN C MMOMOILBIO
MOJIEJIEH, B KOTOPBIX BBOJUTCS MOHSATHE U
n300paxkeHue cuibl. M3yueHue Cuibl
ynpyroctu. VcciienoBanue 3aBUCUMOCTH




maHerax. Bec rena.
HeBecomocTts. CiioxkeHnue cui,
HaIIPaBJICHHBIX 110 OJIHOM1
npsiMoi. PaBHOAEHCTBYIOIIAs
cui. Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHUE MOKOSI.
Tpenue B IpupoJe U TEXHUKE

CUJIBI YIPYTOCTH OT YJUIMHEHUS PE3UHOBOIO
HIHYpa WIK NPY>KUHBI (C TOCTPOSHUEM
rpaduka). AHaIN3 MPAKTUYECKUX CUTYaILIUH,
B KOTOPBIX IIPOSBIISIETCS IEUCTBUE CHIIBI
YIOPYrocTH (ypyroctb Msiua, KpOCCOBOK,
BETOK JIepeBa U Jp.). AHAJIN3 CUTYaLIHUH,
CBSI3aHHBIX C SIBJICHHEM TSATOTEHUSI.
OO0bsicHeHre OPOUTATTLHOTO ABUKEHUS
IUTAHET C UCTIOJIb30BAHUEM SIBIICHUS
TATOTEHUS U 3aKoHa uHepuuu. 3mepenue
Beca TeJla ¢ IOMOIIbIO IMHAMOMETpA.
O6ocHOBaHUE 3TOTO croco0a U3MEPEHHUS.
AHanu3 ¥ MOJICTTUPOBAHNE SBICHHS
HEBECOMOCTHU. DKCIIEPUMEHTAIILHOE
MOJIy4YeHUE MPaBUJIa CIIOKEHUS CUII,
HAIPABJIEHHBIX BJOJIb OJTHOW MPSIMOM.
Omnpenenenre BeITUYUHbI
paBHOAEHCTBYIOMIEH cuil. 3yueHue cuiibl
TPEHUSI CKOJIBbKEHUSI U CUJIBI TPEHUS TTOKOSI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS
OT CUJIBI JABJICHUS U CBOWCTB TPYILIUXCS
MOBEPXHOCTEH. AHAIN3 MPAKTUUECKUX
CUTYalui, B KOTOPBIX MPOSIBIISIETCS
JEICTBUE CUITBI TPEHHUS, UCTIOJIB3YIOTCS
CIOCOOBI €€ YMEHBIICHUSI WU YBEIHMYCHUS
(kxaTaHue Ha JbIKaX, KOHbKAX, TOPMOKEHHE
ABTOMOOWIISI, MCTIOJIb30BaHUE
MOAIIUITHUKOB, IJIABAHUE BOIHBIX
JKUBOTHBIX U Jp.). Pemenue 3amay c
UCIIOJIb30BaHKEM (HOopMyI AJisl pacueTa
CHUJIBI TSKECTHU, CUJIBbI YIIPYTOCTH, CUJIBI
TpEHUs

Hroro no pasaeny
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Pa3nen 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB

4.1 | laBnenue. [lepenaua naBnenus 3 Hasnenne. CriocoOsI Ananu3 1 00bSICHEHHE OTIBITOB U
TBEPIBIMU TEJIAMH, KHUIKOCTIMHU YMEHBIICHUS ¥ YBEITUYCHUS NPAaKTUYECKUX CUTYaIUil, B KOTOPBIX
U Ta3aMu nasnieHus. /laBnenue rasa. nposBIIseTCs cuiia naBienus. O60cHOBaHME
3aBHCHUMOCTH JIaBJICHHUS Ta3a OT | CIIOCOOOB YMEHBILICHUS U YBEITHUCHHS
o0Bema, TeMIeparypebl. nasiieHus. M3yueHne 3aBHCUMOCTH
[lepenaya naBiaeHUs TBEPABIMU | IABJICHUS Ta3a OT 00beMa U TEMIIEPaTypHI.
TEJIaMU, KUJKOCTSIMH U W3yueHne ocoOeHHOCTEH Tepenadn
razamu. 3akoH [lackans JTABJICHUS TBEP/IBIMH TEJIAMH, KHUJIKOCTIMHU
u razamu. OG0CHOBaHUE PE3yJIbTaTOB
OTIBITOB OCOOEHHOCTSIMH CTPOCHUS
BEIIECTBA B TBEP/IOM, KHUJIKOM H
raz000pa3HOM COCTOSTHUSIX.
DKcIepUMEHTATFHOE JT0KA3aTeIbCTBO
3akoHa [lackans. Pemenne 3ama4 Ha pacuer
JIABJICHUS TBEPAOTO Tela
4.2 | JlaBneHue KuAKOCTH 5 3aBUCUMOCTb JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIaBJICHUS
AKHUJIKOCTH OT TTyOHHBI. ’KHMJIKOCTH OT TJTyOMHBI IOTPYKEHUS U
[THeBMaTHYeCKHE MAILIUHBI. IUIOTHOCTH *kuaKocTU. Habmonenue n
I'mapocraTtudeckuil mapajgokc. | 0ObSACHEHHE THIPOCTATHUECKOTO Mapajokca
Coobmmaromuecs: cocypl. Ha ocHoBe 3akoHa Ilackans. M3ydyenue
I'mapaBiavueckre MeXaHU3Mbl | COOOIIAIOIIMXCS COCYl0B. Penenue 3agau
Ha pacueT JaBJICHUS KUIKOCTH.
OObsicHEeHHE TTPUHITUTIA JCHCTBUS
I'MJIPABIMYECKOTrO Mpecca, THEBMaTHYECKUX
MallliH. AHaJIN3 U 0ObSICHEHHE
IPAaKTUYECKUX CUTYalui,
JIEMOHCTPUPYIOLUX IPOSBICHUE IaBICHUS
KUJIKOCTH U 3aKoHa [Tackans, HanpuMep
IPOIIECCOB B OpraHu3Me Ipu
r71yO0OKOBOJHOM HBIPSTHUH
4.3 | AtmocdepHoe naBieHne 6 Atmocdepa 3emin u OKclepuMeHTalIbHOE OOHapyXeHHe

aTMoc(epHOe JaBlIeHHE.
[IpuumnHBI CylIeCTBOBAHUS

aTMOC(epHOTO aBIeHUS. AHAIN3 U
00BsICHEHUE OMBITOB U MPAKTUYECKUX




BO3AYIIHOM 000JI09KH 3eMITH.
Omneit Toppuuemin.
N3mepenue armochepHOTo
JaBJIeHUsA. 3aBUCUMOCTD
aTMOC(EpPHOTO TABJICHUS OT
BBICOTHI HaJl YPOBHEM MODHI.
[Ipubops! ans u3MepeHust
aTMOC(hepHOTO JTaBJICHUS

CUTYalllii, CBA3aHHBIX C ACHCTBUEM
atMocdepHoro naBieHus. OObsICHEHHE
CyIIeCTBOBaHMs aTMoc(hepbl Ha 3eMiie U
HEKOTOPBIX IUIaHETaX WM €€ OTCYTCTBUS Ha
npyrux rianerax u Jlyne. OObsicHeHHe
M3MEHEHHS TUIOTHOCTH aTMOC(EPHI €
BBICOTOH M 3aBHCUMOCTH aTMOC(hepHOTO
JIaBJICHUSI OT BBICOTHI. Pelnienne 3aa4u Ha
pacuet atMocdepHoro naBieHus. 3ydyenne
ycTpoiicTBa OapoMeTpa-aHepouaa

4.4 | JlelicTBUE XHIKOCTH U Ta3a HA 7

IIOrPY>KEHHOE B HUX TEJIO

JlelicTBrE )KUIKOCTH W Ta3a Ha
MOTPYKEHHOE B HUX TEJO.
Britankuaromas
(apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten.
Bo3nyxormiaBanue

DKcnepuMeHTaIbHOE 00HAPYKEHUE
NENCTBUSA KUIKOCTH U rasa Ha
MOTPY>KEHHOE B HUX Teno. Onpeenenne
BBITAIKMBAIOIIECH CHIIBI, IEHCTBYIONIEH HA
TEJI0, TIOTPYKEHHOE B JKHJIKOCTbD.
[IpoBeneHue u 00CYKIEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BBITAJIKUBAIOLIECH CHJIbI, JIEHCTBYIOINICH Ha
TEJI0 B )KUJIKOCTH, OT 00beMa MOTPYKEHHOU
B JKHJIKOCTH YaCTH TeJia ¥ OT MJIOTHOCTHU
s)kuakoctu. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLECH CHJIbI, ICHCTBYIONICH Ha
TEJIO B >KUJKOCTHU, OT MacCHI Tela.
Hccrnenosanme 3aBUCUMOCTH Beca Tea B
BOJIE OT 00bEMa MOTPYKEHHOH B )KHUIAKOCTh
yacTu Tesa. PemeHue 3a1ay Ha npyUMeHEeHHE
3aKOHa ApXxuMeJa U yCJIoBUs IJIABAHUS TEJl.
KonctpynpoBanue apeomerpa uiu
KOHCTPYUPOBAHHUE JIOJIKU U ONPEICICHHE €€
Ipy30M0AbEMHOCTH
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Pa3nesn 5. PaGora 1 MOIIHOCTB. JHEpPIrus




5.1 | Pabora 1 MOIIHOCTh Mexanudeckas pabora. DKCIEPUMEHTAIBHOE OIPEICIICHHE
Mo1uHOCTB MEXaHHUYECKOUW pabOThI CHIIBI TSHKECTH TIPH
NaJCHNUHU TeNa U CUJIbI TPEHUS IpU
pPaBHOMEPHOM IE€PEMEILIEHUU TEJIa 110
rOPU30HTAIIBHOM NOBEpXHOCTH. Pacuer
MOILIHOCTH, Pa3BUBAEMOI MPHU NOIBEME I10
nectHule. Perienue 3agad Ha pacyet
MEXaHWYEeCKOM pabOThl U MOIIIHOCTH
5.2 | [IpocThie MEXaHU3MBI [Ipocthie MexaHu3Mbl: ppiuar, | OmnpeaeneHUe BBIUIPHIIIA B CUIIE TPOCTHIX
0JI0K, HAKJIOHHA$! TJIOCKOCTb. MEXaHHU3MOB Ha IPUMeEpE phluara,
[IpaBuio paBHOBecus pblyara. | MOJBMXKHOTO U HETIOABM)KHOTO OJIOKOB,
[Ipumenenne npasuiia HAaKJIOHHOM 1uiockocTh. MccnenoBanue
paBHOBECHS pbluara K OJIOKY. YCIIOBUSI paBHOBECHS phlyara.
«30510TO€ IPABUIIO» OO6Hapy»keHue CBOMCTB MPOCTHIX
mexanuku. KITJ[ mpocTsix MEXaHU3MOB B Pa3JIMYHbIX HHCTPYMEHTAX U
MexaHn3MoB. IIpocteie IPUCHOCOOIEHUAX, UCTIONB3YEMBIX B OBITY U
MEXaHHU3MBbI B OBITY U TEXHUKE | TEXHUKE, a TAKXKE B JKUBBIX OPraHU3MaX.
OKCIIEpUMEHTAIBHOE 10KA3aTEIbCTBO
paBeHcTBa pabOT NPHU NPUMEHEHHH ITPOCTHIX
Mexanu3zMoB. Onpenenenue K11/
HAKJIOHHOM IUIOCKOCTH. Pemienne 3amad Ha
IIPUMEHEHHE IIPABUIIA PABHOBECUS pblYara u
Ha pacuet KII/]
5.3 MexaHnyeckasi JHeprus MexaHnndeckasi S3HEpIHusl. OKCIIEpUMEHTAIBHOE OIIPENIEICHHUE

Kunernueckas u
MOTEHILUAaTbHAas SHEPT U
[IpeBpatenue ogHOTO BUIA
MEXaHUYECKOH SHEPTruu B
JIpYyroil. 3aKOH COXpaHEHUs
SHEPTUH B MEXAHUKE

U3MCHEHUS] KHHETUYECKOW 1
NOTEHIMAILHOI SHEPTUH Tella IIPH ero
CKaThIBAaHUH 10 HAKIIOHHOW TIOCKOCTH.
dopmynupoBaHHe Ha OCHOBE UCCIICIOBAHUS
3aKOHA COXPAaHEHMSI MEXaHUYECKOU
sHepruu. OOCyXIeHHEe I'PaHHIL
IPUMEHUMOCTH 3aKOHA COXPAHEHUS
sHepruu. Pemenue 3agay c
UCMOJIb30BAHUEM 3aKOHA COXPaHEHUS
SHEPTUU
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Paznen 1. TensioBble sIBJIEHUS
1.1 CtpoeHnue u CBOMCTBa BemecTBa | 7 OCHOBHBIE T0JI0KEHUSI HaGmronenue u nHTEppeTanus OnbITOB,

MOJIEKYJIIPHOKHHETHYECKON
TEOPUHU CTPOCHHUS BEILIECTBA.
Macca u pazmepsl aTOMOB U
MOJIeKyJ1. ONbITHI,
MOITBEPIKIAIOIIIE OCHOBHbBIE
MOJIO’KEHUS MOJIEKYIISIPHO-
KUHETUYECKOU TEOpUH.
Mojenu TBepaOro, )KUIKOTO U
ra3000pa3HOro COCTOSIHUI
BemlecTBa. Kpucramnuyeckue u
amop¢usbie Tena. OObsICHEHHE
CBOICTB I'a30B, JXKHJIKOCTEH U
TBEP/IbIX TEJI HA OCHOBE
MOJIOXKEHUN MOJIEKYSIPHO-
KMHETHYECKOUN TEOpHH.
CMaumnBaHue M KanuUISIPHBIE

CBHJICTEJILCTBYIONTUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIIIECTBA: OTIBITHI
C PaCTBOPEHHUEM PA3JIMYHBIX BEIESCTB B
BoJie. Pemenue 3a1a4 o oneHMBaHUIO
KOJINYECTBA ATOMOB HJIM MOJICKYJI B
eauHuIe oObeMa BellecTBa. AHAIN3 TEKCTa
JIPEBHUX aTOMKCTOB (Harpumep, pparmMeHTa
noamsl Jlykpenus «O npupojie Bemein») ¢
M3JI0JKEHHEM 000CHOBAHHMI aTOMHOM
runoTe3sl (CMbIcIOBOE uTeHue). OreHKa
yOeIUTEeNbHOCTH 3TUX 000CHOBAHUIA.
OObsacHeHrne OPOYHOBCKOTO JBIKEHUS,
ABICHUS TUPPY3UU U pa3Iuuri Mex Ty
HUMU Ha OCHOBE TMOJIOXKEHHUI MOJIEKYIISIPHO-
KUHETUYECKOW TEOPUHU CTPOCHUS BEIECTBA.
OObscHeHrEe OCHOBHBIX Pa3INyuil B




aBieHus. TenjioBoe
pacuIupeHue 1 cxaTue

CTPOEHUU Ia30B, )KUJKOCTEN U TBEPABIX TEI
C UCIIOJIB30BAHUEM IT0JIOKEHUHN
MOJIEKYJIIPHOKUHETUYECKON TEOPUH
cTpoeHus BeulecTsa. [IpoBeneHne onpIToB
I10 BBIPAILMBAHUIO KPUCTAJJIOB IOBAPEHHON
coum uim caxapa. IIposenenue u
00BsICHEHHUE OIBITOB, IEMOHCTPUPYIOLIUX
KaIllWJUIpHBIE SBJICHUS U SIBICHUE
cMmauuBanus. OOBSICHEHHUE POITH
KallWJUISPHBIX SIBJICHUH ISl TOCTYIUICHUS
BOJIbl B Opranu3Mm pactenuil. Habmonenue,
MIpOBeJICHNE U 0OBSICHEHUE OIBITOB MO
HaAOJI0ICHUIO TETJIOBOTO PaCIIMPEHUS
ra3oB, )KUJKOCTEH U TBEPJbIX Tell.
OObscHEeHrEe COXpaHEeHUs 00beMa TBEPJIBIX
TeJ, TEKY4eCTH KHUJIKOCTH (B TOM YHUCIIE,
Pa3HMIIBI B TEKYYECTH JJIs1 PA3HBIX
KUJKOCTEH), naBienus raza. [IpoBeaenue
OIIBITOB, IEMOHCTPHUPYIOIINX 3aBUCUMOCTb
JaBJICHUSI BO3/yXa OT ero oobeMa u
HarpeBaHUs WU OXJIAKICHUS, U UX
00BbsICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO y4eHUs. AHAIU3
MIPAKTUYECKUX CUTYyalUi, CBA3aHHBIX CO
CBOWCTBAMHU I'a30B, )KUJKOCTEN U TBEPABIX
Tel

1.2

TemnoBsie poueCChI
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Temmneparypa. CBsi3b
TEMIIepaTyphbl CO CKOPOCTHIO
TEIUIOBOTO JBMIKEHHS YACTHIL.
BHyTpeHHsIs SHEPT U
CriocoObI M3MEHEHUS
BHYTPEHHEH SHEPTHH:
TETUIonepeiadya U COBEPIICHHUE
paboTsl. Buss

OO6ocHOBaHUWE TIPABUII H3MEPEHUS
Temieparypbl. CpaBHEHHE Pa3IMYHBIX
Croco0OB U3MEPEHHUS U IIKAJ TEMIIEPATYPHI.
HaOmronenue u 00bsICHEHUE OIBITOB,
JEMOHCTPUPYIOIIUX H3MEHEHUE
BHYTPEHHEH SHEPruu Tena B pe3yabTaTe
Teruionepeayd U paboThl BHEITHUX CHIL.
HabOmronenue u 00bsICHEHUE OBITOB,




TeIJIonepe1aun:
TEIUIONPOBOHOCTD,
KOHBEKIIHS, U3ITydCHHE.
KomnaecTBo TENI0OTHI.

VY nenpHas TEIIOEMKOCTD
BellecTBa. TemioooMeH u
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. IlimaBiaenue u
OTBEpJICBaHUE
KPUCTAJUTMYECKUX BEIIECTB.

VYnenpHasg TEI0TA IUIABJICHUS.

[TapooGpazoBanue u
KoHAeHcanus. Mcnapenue.
Kunenne. Y nenpHas Tennora
napoo0Opa3zoBaHusl.
3aBHUCUMOCTb TeMIEpaTyphl
KHUIICHHUS OT aTMOC(hepHOTO
naBJeHus. BnaxxHOCTD
BO3/yXa. DHEPTUs TOIIUBA.
VY aenbHas TETUIOTa CrOPaHUsL.
[TpuHIIUTIEI paOOTHI TEIJIOBBIX
neurareneiit KI1J[ rernaoBoro
nBurareins. TemioBslie
JIBUTATENIM U 3alUTa
OKpYXarollen cpeibl. 3aKOH
COXpaHEHHUS M MPEBpaICHUS
SHEPTHH B TETUIOBBIX
npoleccax

00CyXIeHIE TPAKTUYECKUX CUTYaIIUH,
JEMOHCTPUPYIOIIHUX Pa3TNIHBIC BUIBI
TEeIUIoNEepeIaun: TEeIJIONPOBOIHOCTD,
KOHBEKIIMIO, U3ilyueHue. MccnenoBanue
SIBJICHUS TETUIOOOMEHA TPY CMEIINBAHUN
XOJIOJHOU U ropsiueit Boasl. HaGmrogenue
YCTAHOBIICHUS TETUIOBOTO PABHOBECHSI
MEXKy TOpsiYed U XOJIOJHOM BOJOH.
Omnpenenenue (M3MepeHNe) KOJIUYECTBA
TETUTIOTHI, TOJTyYEHHOTO BOJION TIPH
TETUI00OMEHE C HarpeThIM METAITTHUYECKUM
nunuHapoM. Onpenenenre (M3MEpeHne)
yII€TbHOM TEMI0EMKOCTH BEIlleCTBa.
Pemenwue 3a1a4, CBSI3aHHBIX ¢ BEIYHCICHHEM
KOJIMYECTBA TEIUIOTHI M TEIJIOEMKOCTH TPH
TerooOMeHe. AHalu3 cuTyalui
MPAKTUYECKOTO UCIOIB30BaHUS TEINIOBBIX
CBOMCTB BEILIECTB U MaTepuasoB, HAIpUMep,
B IIEJISIX DPHEPTOCOCPEKEHUS:
TEIIOU30JIS1IHS, dHeprocoeperaone
KPBILLIHU, TEPMOAKKYMYJISITOPHI U T. 1.
HabGnronenue siBeHni ncriapeHus u
KoHJeHcauuu. Mccnenoanue mpoiecca
WCHIApEHUs Pa3INYHBIX KHJIKOCTEH.
OObsicHEHWE SBJICHUIN UCTIAPESHUS U
KOHJICHCAIlUU Ha OCHOBE
ATOMHOMOJIEKYJISIPHOTO YYEHHUSI.
Habmronenue u o0bsicHeHHe Tpolecca
KUIICHUSA, B TOM YHCII€ 3aBUCUMOCTH
TEMIIEPATyphbl KUTIEHUS OT JAaBIICHUSI.
Omnpenenenue (M3MepeHNE) OTHOCUTEILHOM
BIIQXKHOCTH Bo3ayxa. Habmronenue
mpolecca MmiaBIeHUs] KPUCTANIMYECKOTO
BEIIECTBA, HAIIpUMep, Jbja. CpaBHEHHE




MIPOLIECCOB MJIABJICHUS KPUCTALITUYECKUX
TEJ ¥ pa3MsArdeHus: Ipu HarpeBaHuu
amopdHubIxX Ten. Onpenenenue (M3MepeHHE)
YACIBbHOU TEIJIOTHI TIJIaBICHUS JIb/IA.
OO0ObsACHEHHE ABJICHUN IIJIaBJICHUS U
KpUCTAJUIM3AlMU HA OCHOBE
ATOMHOMOJIEKYJISIPHOTO y4ueHus. Perenue
3aJ]1a4, CBSA3AHHLIX C BEIYMCIICHUEM
KOJIMYECTBA TETUIOTHI B TIpOIIeccax
TeIIOTIepeIauyl TPH TUIABJICHUU U
KpUCTAJUTH3allUN, UCTIAPEHUH U
KOHJCHCAlUH. AHAJIN3 CUTYyallNil
MPAKTUYECKOTO MPUMEHECHHS SIBJICHUH
TIJIABJICHUS U KPUCTAJUTH3aIliY, HAIIPUMED,
MOJTYYeHHE CBEPXUYUCTHIX MAaTEPHAJIOB,
coJieBas Tpeika u ap. AHau3 paboThl U
00BsSICHEHUE TIPUHIIHIIA JICUCTBUS TEIIIOBOTO
nBurarens. BeluuciaeHue KoJInJyecTBa
TETIOTHI, BBIACIISAIONIETOCS TIPU CTOPaHUH
pa3IMYHBIX BUAOB TomuHBa, U KITJ]
nsuraress. O0CyXIeHHE SKOJIOTHIECKIX
MOCJIEACTBUN NCIIOIL30BaHUS IBUTraTEIEH
BHYTPEHHETO CTOpPaHUs, TEIJIOBBIX U
TUAPOIICKTPOCTAHIIUNA

Uroro no pazneny
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Paznea 2. DiekTpu4yecKue ¥ MATHUTHBIE SIBJIEHUS

2.1

SHCKTpI/I‘ICCKI/Ie 3apsbl.
3ap${)I(CHHLIe TCJIa U UX
B3aHMO/ICHCTBHE

7

DnekTpusanus Ten. [[Ba poaa
3JIEKTPUYECKUX 3apsiI0B.
BzaumoaerictBue 3apsKEHHBIX
ten. 3akoH Kynona
(3aBHCHMOCTD CHJIBI
B3aMMOJICVICTBHS 3apsyKEHHBIX
TE€JI OT BEJIMYMHBI 3aPSI0B U

HaGiroieHue v mpoBeieHUe OIBITOB I10
SJIEKTPU3ALIMHN TEJI IIPH COIIPUKOCHOBCHHUH U
unaykuven. Habmonenne u o0bsacHeHne
B3aHMMOIEMCTBHUA OJHOMMEHHO U
Pa3HOMMEHHO 3apsHKEHHBIX Tell.
OObscHeHrEe TPUHIINIIA JeHCTBHS
anekTpockona. OObsICHEHHE SIBICHUI




PacCTOSHUS MEXAY TEIaMu).
DIIEKTPUUYECKOE TOJIE.
HanpsixeHHocTh
AJIEKTPUYECKOTO IOJISL.
[IpuHnMn cynepno3unun
AIIEKTPUUECKUX MoJIeH (Ha
KayeCTBEHHOM YPOBHE).
Hocurenu snekrpruecknx
3apsIoB. DIIEMEHTAPHBIHN
JIEKTPUYECKUH 3apsifl.
Crpoenue atoma. ITpoBogHMKHI
Y JUDJIEKTPUKH. 3aKOH
COXPAHEHHUS IIEKTPUUYECKOTO
3apsijia

ANEKTPU3ALUU TTPU COPUKOCHOBEHUH TEIl U
MHIYKIUEH C UCTIOIb30BaHUEM 3HAaHUH O
HOCHUTEJISX SJICKTPUUECKUX 3apsiIOB B
BemiecTse. Pacrio3HaBanne u 00bICHEHUE
SIBJICHUM JIEKTPU3ALMU B IIOBCEAHEBHOM
*ku3an. HaGmronenue u oObscHEHNE
OTIBITOB, WUTFOCTPUPYIOIINX 3aKOH
COXpaHEHUS JIEKTPUIECKOTO 3apsi/a.
HaGmrogenue onpITOB MO MOIETUPOBAHHUIO
CUJIOBBIX JIMHUH 3JIEKTPUUYECKOTO TOJIS.
UccnenoBanue nericTBUS 3JIEKTPUUECKOTO
MOJIs1 Ha MIPOBOJHUKU U TUAJICKTPUKHU

2.2

[TocTOSIHHBIN 3NEKTPUYECKUN
TOK
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DJIEKTPUYECKUH TOK. Y CIIOBUS
CYLIECTBOBaHUS
ANEKTPUYECKOTO TOKA.

M cTOYHNKH TOCTOSTHHOTO TOKA.

JlelcTBUS 3JIEKTPUYECKOTO
TOKa (TEMI0BOE, XUMUYECKOE,
MarHuTHOE). DIICKTPUUCCKHUI
TOK B JKHUJIKOCTSIX U Tr'a3ax.
DnekTpuyeckas uens. Cuiia
TOKa. DJIEKTPUIECKOE
HanpsokeHue. ConpoTHUBIICHHE
MIPOBOJIHUKA. Y I€JTbHOE
COIIPOTHBIICHUE BEILIECTBA.
3akoH OMa Ju1s ydacTKa Lenu.
[TocnenoBarenbHoE U
napajuieIbHOE COCIMHEHNE
npoBoAHKUKOB. PaboTta u
MOIIHOCTb 3JIEKTPUUYECKOTO
ToKa. 3akoH J[xoyna—Jlenua.
DJIEKTpUYECKHE 1IN U

HaGmronenue pa3auvHbIX BUIOB ICUCTBUS
MEKTPUIECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JECUCTBHUSA B ITOBCEIHEBHOM YKU3HU.
HaGnroneHue BO3HUKHOBEHHS Ta30BOT0O
paspsa U JIEKTPUIECKOTO TOKa B
xuarkoctu. COOpKa M UCTIBITAHHUE
AMEKTPUYECKOM IENH TOCTOSIHHOTO TOKA.
N3mepeHune cHitbl TOKa aMIEPMETPOM.
N3mepenHue 37eKTpuYecKoro HanpsHKeHUS
BoJibTMETpOM. [IpoBeaeHue n 00bsICHEHNE
OTIBITOB, IEMOHCTPHUPYIOIINX 3aBUCUMOCTh
AMEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €0 JUTMHBI, TIJIOMIA N
MOINIEPEYHOT0 CEUEHUS U MaTepHuaa.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOILIETO YEPE3 PEZUCTOP, OT
CONIPOTHUBIICHHUSI PE3UCTOPA U HAIPSKEHUS
Ha pe3ucrope. [IpoBepka npasuna
CJI0KEHHUSI HAPSKEHUH Mpu
MOCJIEI0BATEIILHOM COEJIMHEHHUH JIBYX




HOTPEOUTENH ITEKTPHUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUEC

pesuctopoB. [IpoBepka npaBusia jyist CHIIbI
TOKA MpU NapayieIbHOM COECIUHEHUN
pEe3UCTOpPOB. AHAIIU3 CUTYaIIUN
MOCJIEI0BATEILHOTO U apaJlJIeIbHOTO
COCMHEHUS TPOBOTHUKOB B JIOMAITHUX
NEKTPUUECKHUX ceTaX. Pemenue 3amay ¢
UCII0JIb30BaHMEM 3akoHa Oma u hopmyi
pacyera 3JIEeKTPUUYECKOTO COMPOTUBIICHHS
P TIOCIIEIOBATEIFHOM M MapajyieTbHOM
COCMHEHUH TIPOBOTHUKOB. Ompesenenne
pabOTHI ANEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO Yepe3 PE3UCTOP.
OrnpeneneHne MOITHOCTH IEKTPUIECKOTO
TOKa, BBIJIEISIEMOM Ha PE3UCTOPE.
WccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 JaMIIOUKy OT HampsDKEHHS Ha HEil.
Onpenenenne KIIJ[ narpeBaTens.
HccnenoBanue npeoOpa3oBaHus SHEPTUU
IIPU NOJbEME Tpy3a JIEKTPOIBUTATEIIEM.
OO0BsicHEHHEe YCTPONCTBA U IPUHITUTIA
JIEHCTBUS JOMAIIHUX
AIIEKTpOHArpeBaTeNIbHBIX TPUOOPOB.
OO0bscHeHrEe TPUYUH KOPOTKOTO 3aMBIKaHHS
Y IPUHLKIIA IeUCTBUS TUIaBKUX
npenoxpanuTteneil. Pemenue 3amay ¢
UCIoJIb30BaHueM 3akoHa J[xxoyns—Jlenma

2.3

MarsuTHbIE SIBJICHUS

1.5

[TocTosiHHBIE MarHUTHI.
B3aumopelicTBre MOCTOSIHHBIX
MarHuToB. MarHuTHOE HoJe.
MarnuTHOe 1nose 3eMJH U ero
3Ha4YeHHUe /I )KU3HU Ha
3emute. OnbIT Dpcrena.
MarunutHo€ 1noJe
UIEKTPUUYECKOTO TOKA.

HccnenoBanue MariuTHOTO
B3aHMOHeﬁCTBHH IIOCTOAHHBIX MarHUTOB.
I/I3y‘ICHI/Ie MAar"guMTHOTI'O IIOJIA ITIOCTOAHHBIX
MAaravToB IIpU UX O6I>6,Z[I/IH6HI/II/I u
pa3aciICHUN. HccnegoBanne MarHuTHOTO
B3aHMOJICHCTBHUS ITIOCTOSHHBIX MAarHUTOB.
I/I3yquI/Ie MAarauMTHOI'O IIOJIA MOCTOAHHBIX
MAardauToOB IIpU UX O6I>6,Z[I/IH6HI/II/I u




[Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MarHUTHOTO TOJISL HA
MIPOBOJIHUK C TOKOM.
DINIeKTPOABUTATETH
MOCTOSTHHOTO TOKA.
Hcnons3zoBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U
Ha TPAHCHOPTE

paszaenenuu. [IpoBeneHue OnbITOB MO
BU3YaJIU3alMH 110151 IOCTOSIHHBIX MarHUTOB.
W3ydeHue siBIeHUS] HaMarHn4MBaHUs
BelecTsa. McenenoBanue neicTeus
AJIEKTPUYECKOT0 TOKA HA MATHUTHYIO
crpenky. [IpoBenenue onbITOB,
JEMOHCTPUPYIOIIHNX 3aBUCUMOCTh CHJIBI
B3aMMO/JICHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CUJIbl U HalpaBJeHUs TOKa B
KaTylKe. AHAJIN3 CUTYalli MPaKTUYECKOTO
MPUMEHEHHUS EKTPOMArHuToB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
MIPOMBIIIJICHHOCTH, MeuiHe). M3yuenue
JEMCTBUS MarHUTHOTO TOJISI HA TPOBOAHUK
¢ TOKOM. M3ydeHune nercTBus
anektpoasurarens. M3amepenune K11/
AJIEKTPOJIBUTATEIbHON YCTAHOBKH.
Pacno3naBaHue 1 aHanu3 pa3InyHbIX
MPUMEHEHUM JIEKTPOIBUTATENCH
(TpaHCTIOPT, OBITOBBIC YCTPOWCTBA U JIP. )

2.4 DJIEKTpOMAarHuTHasi MHIyKIHS 4 OnbiTel Dapajes. SIBieHue OMNEBITEI IO UCCIIEI0OBAHUIO ABJICHUS

3JIEKTPOMArHUTHOM MHIYKUIMH. | SJIEKTPOMArHUTHOW MHIYKIIMH:
IIpaBuiio Jlenua. HCCIIeIOBaHNE N3MEHEHUM 3HAUYCHUS U
OnekrporeHeparop. CriocoObl | HaNpaBJICHUS HHIYKITMOHHOTO TOKa
MOJTYYEHHUS IICKTPUUECKOMN
SHEPruu. DNEKTPOCTAHIINM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEpPruu

Hroro no pazneny 37
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Pazpen

1. BBenenue. ®u3uKa u eé pojib B IO3HAHUHN OKPY-KAKOIIEr0 MUPa

-6u4.

®du3nKa — Hayka O MPUPO/IE.
SAsnenus npupoael. dusndeckue
SIBJICHUS

duszndeckue SIBICHHUS.
MexaHudeckue, TCIUIOBEIE,
AJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS. TecT
“Uro uzyvaer pusuka”.

Ouznyeckue BEINIUHBI U UX
n3Mmepenue. TOUHOCTb U
MOTPEIIHOCTh U3MEPEHUH.

Ypoxk-uccnenoanue "N3mepenne
TEMIEPATyphI PU TOMOIIU
YKHUJKOCTHOTO TEPMOMETpA U
JaTYMKa TeMIIepaTyphl"

Tect “BBenenue”. Kak ¢huszuka u
Jpyrue eCTECTBEHHBIE HAYKU
W3y4YaroT IIPUPOLY.
EcrecTBeHHOHAYUYHBIN METO/L
no3Hanus. Onucanue GU3NIEcKux

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

SIBIICHUU C HOMOIILIO MOJEIE

VYpok-uccnenosanue "[Ipoepka
TANOTE3BI: JATBHOCTH MOJIETA
[IapuKa, MymeHHOro
TOPU30HTAIBHO, TEM OO0JIbINEe, YeM
0oJbIIIe BEICOTA TTyCcKa"

Pazpen

HepBOHa‘laJﬂ)Hble CBCICHHUSA 0 CTPOCHUH BCII

ecTBa - 5 u.

Crtpoenue BemectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBMyKeHrEe JyacTHll BEIecTBa

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

VYpoxk-uccnenoBanue «OMNbITHI IO
HaOJIFOIEHUIO TEIUIOBOIO
pacIIUpPEeHUS Ta30B»

10

ArperaTHble COCTOSIHHSI BEIIECTRA.
TecT

11

B3anmocBs3b Mex 1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0EHHOCTH arperaTHbIX
cocTosgHui Boawl. O000IIEHHE 10
pazneny «llepBoHauanbHbIe
CBEIICHHS O CTPOCHHH BEUIECTBA»
Tect «IlepBoHavanbHbBIE CBEIEHUS O
CTPOEHUH BEIIECTBAY.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378

Pa3nen 3. /IBu:xeHue u B3aumojeiicTeue tei - 21 4.



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12

MexaHnueckoe JBHKEHHUE.
PaBHOMEpPHOE M HEPABHOMEPHOE
nekeHne Ckopoctb. EauHUIs!
ckopoctu. Pemenue 3agau

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

13

Pacqu HYTI/I Hu BpeMeHI/I JOBUXCHUA.
Pemenue 3amau

bubmmoreka [{OK
https://m.edsoo.ru/ff0a0ae4

14

Tect «CkopocTb»

bubmmoreka [{OK

15

Wuepuus. 3akoH HHEPIUH.
B3aumoneiicTBue Ten Kak npuyrHa
M3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell.
Macca — Mepa HHEPTHOCTH Tell.
Pemenne 3amau.

bubmmoreka [{OK
https://m.edsoo.ru/ff0a0c10

16

IImoTHOCTE BemecTrBa. Pacuer maccel
1 00bEMa TeJa 0 €ro IVIOTHOCTH.
Tect Macca.

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

17

JlaGopaTtopnas pabota
«OmnpeneneHne MIOTHOCTH TBEPIOTO
TEJa

18

Pemrenue 3agay nmo reme "IlnoTHOCTE
BelecTBa". TecT MIIOTHOCTE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

19

Cuita KaKk XapakTepUCTHUKa
B3auMoaeiicTBug ten. Cuina
ynpyroctu. 3akoH ['yka

20

JlaboparopHas pabota «/3yuenue
3aBUCHUMOCTH PACTSIKEHHS
(medopmarun) mpy>KUHBI OT
MIPUIIOKEHHOM CHITBD»

21

SIBnenne tarorenus. Cuia TSHKECTH



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

CBsi3b MEX1y CHIION TSXKECTU U

22 maccoii tena. Bec Tena. Pemienue bubmorexa [JOK
o ' . https://m.edsoo.ru/ff0a1778
3aga4 o teMe "Cuia TspkecTH
Cuna TsDKeCTH Ha IPYTUX TUIaHeTaX.
23 dusnueckue XxapaKTepUCTUKU bubmmorexa [TOK
" paiep " https://m.edsoo.ru/ff0a1502
mnafger. Tecrt "Cuia TshKkecTH
bubmmoreka [{OK
24 Wsmepenne cuit. JlnuHamomer
P A P https://m.edsoo.ru/ff0al8cc
bubmmoreka [IOK
25 Bec tena. HeBecomocts
https://m.edsoo.ru/ff0al778
CrnoxeHne IByX CuJjl, HallpaBIICHHBIX
26 10 OJTHOM II 51?\74);171 ’ bubmorexa TOK
Anon P ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

97 Pemrenue 3agad mo reme
"PaBHoaeiicTByrOIAasa cu"

28 TpeHue ckoIbKEHUS U TPEHUE bubnuoreka [JOK
nokosi. TpeHue B MpUpoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabdora «3y4yeHue
3aBUCHMOCTH CHJIBI TPCHUS

bu6mmoreka [JOK
29 CKOJILKEHUS OT CHJIBI JABJICHUSI U
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIINXCS
TTOBEPXHOCTEH»
Pemenne 3a1a4d Ha onpenecHue
30 paBHOAEWCTBYIOIIEH cuitbl. Tect
"Cuna tpeHus"
Pemenue 3agag mo remam: «Bec
bu6mmoreka [JOK
31 Tenay, «I'papuueckoe n3odpaxkeHue

cum», «CHUIby,

https://m.edsoo.ru/ff0alde0



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

«PaBHOAeHCTBYIOIAs cum» Tect
rpaduueckuit “Cuipr”
Kontponsnas pabora
“BzanMoelicTBUE T€ MO TEMaM:
39 «MexaHndeckoe IBMKCHIEY, 1
«Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pasKeHUE CHIDY,
«Cuib»
Pasnen 4. laBienue TBEPABIX TeJl, JKHAKOCTEH 1 1a30B - 21 4.
33 Jasnenue. CiocoObl yMEHBIIICHUS U 1 bubmuorexa [JOK
YBEIUYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTD
34 JaBJIEHUA ra3a oT 00bEMa 1 bubmmorexa [OK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepemaua maBiaeHUS TBEPIBIMU
35 TGJ‘II;MI/I JKUIKOCTSIMH U fa:«xaMH 1 bubmiorexa HOK
> KA ) https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBaeHne B )KUIKOCTH U rase,
36 BBI3BAHHOE JIEHICTBUEM CHJIBI 1 Eubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3ama4d no teme «/laBinenue 1 bubnuoreka [JOK
B JKHJIKOCTH U rase. 3akoH Ilackas https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coo01arorumecs cocyabl 1
Harom A https://m.edsoo.ru/ff0a2970
bu6mmoreka [JOK
39 I'maopasnuueckuii mpecc 1
P P https://m.edsoo.ru/ff0a3136
40 ManomMmertpel. [lopiiHeBoi 1
’KUJKOCTHBIN HAacoc



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

Atmocdepa 3emuu. [Tpuanab!
CYyILECTBOBAHUS BO3yILIHON

bu6mmorexa [{OK
41 000J109KH 3eMiIH. 3aBUCUMOCTh
https.//m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTABJICHUS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
42 Bec Bozmyxa. AtmMmocdepHoe bubnuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro bubnuorexa [JOK
nasienus. OneiT Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EpHOTO
44 JTaBJIICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [OK
P https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomertp-anepoun. AtmochepHoe bubnuoreka [IOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agayd mo reme
"AtmocdepHoe naBieHue"
JleiicTBUE JKUAKOCTH U T'a3a Ha
a7 or €HHOE B HUX TEJIO bubmorexa LHOK
26 ’ https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopHnas pabota
48 «OnpeneneHue BhITAIKUBAIOLIEH bubnnoreka [JOK
CWJIBL, JEMCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUKOCTbH)
JlaGopaTopHas paboTa 1o Teme
«HccnegoBanue 3aBUCHMOCTH Beca
R bubmuoreka [JOK
49 Tella B BOJE OT 00bEMa

HOFp}I)KeHHOI\/’I B XXUJKOCTb 4aCTH
TCIIa»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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

50

IlnaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas paboTa
"KonctpyupoBanue apeomeTrpa win
KOHCTPYHPOBAHUE JIOJKHU H
OIpeNIeIICHUE €€
rPy30M0IbEMHOCTH"

52

Pemenue 3aga4d o remam:
«IlimaBanue cynoB.
BosgyxomiaBanuey, «/laBieHue
TBEPABIX TCII, )KI/I)IKOCTCI\/’I Hu ra3oB»

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

53

KonTponbnas paborta o teme
«J/laBneHue TBEPIBIX TEI, KHUIKOCTEH
u ra3oB»/ Beepoccuiickas
poBepoyHasi pabora

Paznen

N

. PaboTra u MmomHOCTDH. JHeprus - 12 4.

54

Mexannyeckas pabota

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

55

MoiHocTs. EauHuner MOIITHOCTH

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

56

Ypok-uccnenoanue "Pacuér
MOIITHOCTH, pa3BUBAaEMOM IIPH
noanéMe o Jjectauie"”

57

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha pepryare

58

PesepBHsIit ypok. PaboTta ¢ TekcTamu
1o TeMme «/laBneHue TBEPABIX Tell,
KUAKOCTEH U Ta3oBy /
Bcepocculickas npoBepoyHas

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



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

pabota

59

Peryaru B TexHuKe, OBITY ¥ TIPUPO/IE.
Jlaboparopnas padoTa
«HccnenoBanue ycnoBuil
PaBHOBCCHA pblyara»

0.5

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au 1o reme «YcI0BUS
pPaBHOBECHS pbIyara

bubmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadduruent nosnesnoro aercTpus
MexaHusma. Jlaboparopnas padota
«3mepenue KII/ HaknoHHOM
TUTOCKOCTI

0.5

62

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

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnnueckas Heprusl.
Kunernueckas 1 noteHmaibHas
SHEeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT T10 TeME
"DKCEepUMEHTAIILHOE ONPEICIICHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHON SHEPTUH PU
CKaThIBaHUH TeJia 110 HAKIOHHOM
mIockocTu"

66

KonTponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

Pe3epBHoe Bpemst - 2 u.

67

PesepBHeIit ypok. PaboTta ¢ TekcTramu

bu6mmoreka [JOK



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

o TeMe "Mexannuyeckoe nBmxenue"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. Paborta ¢ TekcTramu

68 1o teme "Pabora. MomHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 AKUAKOTO U ra3000pa3HOT0 COCTOSTHUMA 1
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TETIOBOTO IBUKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuoreka [IOK
HU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bub6mmorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIIESIEMOTO UM IIPU OXJIaXKICHUU

16 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJabHasl TEIoTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y JAebHas bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y genpHas TemioTa bu6mmoreka [JOK



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
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

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KIIJI TenmoBoro aBuratess.
TemnmoBele ABUTaTEIN U 3alllATA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o treme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusainus Tein. J[Ba poga
AIEKTPUUECKUX 3apSAI0B

30

Ypok-ucciaenosanue "OnexkrTpusanus
TEJ UHIYKIHUEW U ITPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJIEN
Hocutenu snextpuueckux 3apsiioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHUs IEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcToUHUKN bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Ienb U e€ COCTaBHbIC
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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

DNEKTPUUECKOE HAMPSKEHHE.
BonwsTmeTp. JIabopaTtopHas paboTa

bubmuoreka [JOK

42 "M3MepeHHe U PETyIUPOBaHUE 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CormnpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
IIPOBOJIHMKA OT €r0 JIIMHBI, IJIOIIAI! https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma Ju1d ydacTka bubamorexa [IOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIEIBLHOE
COEJIMHEHUS MPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa JuIst pa3IMuHOTO
AP https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabdora "OnpezeneHue
52 a60TpI)1 " II:/IOHII-I:OCTI/I 3neKTquec1<0ro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUE IS | MOTPEONTEITN
53 JIEKTPUYECKON SHEPTUHU B OBIT bubmiorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHHUTHI, KX
B3aMMO/ICHCTBHE
55 VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
MOJIeH MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe mmojie. MarHuTHOE MoJIe
bu6moreka [IOK
56 3eMIIM U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [IOK
57 3apsKeHHbIE TeJa U UX
N . https://m.edsoo.ru/ff0abd2c
B3auMoAeicTBHS. [10CTOSHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas padoTa o treme
"JIEKTPUUECKUE 3aPSIbI.
p P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMozencTBud. [IocTOSTHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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

poBepovHas pabora

59

PesepBHeiit ypok. Paborta ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoYHasi pabora

bub6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue 1 U3y4eHUE
paboTHI AMeKTpoaBUTaTES"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIUH.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKOM SHEPTUH.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOM paboTe
10 TeMe "DNEKTPUUECKUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE ABJICHUS"

KonTtposnsHas paboTa o teme

66 "DJIEKTPUUECKUE U MATHUTHBIE 1 bubmaorexa [IOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUSA

67 PesepBHblit ypok. Pabota ¢ Tekcramu 1 bubnuorexa [JOK
o teMe "TermioBrlie sBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHbiit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarauTHsie ABiIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[TPOI'PAMME
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NEPEYEHDb (KOJU®UKATOP) PACIIPEJEJEHHBIX IO KJJACCAM
IMPOBEPSEMBIX TPEBOBAHUMH K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHON MPOI'PAMMbBI OCHOBHOT'O
OBIIETO OBPA3BOBAHUS U DJIEMEHTOB COJIEP)KAHUS I1O

PU3UKE

B (QenepanbHpIX W peruoHa’bHBIX MPOLEAYypax OLEHKM KauecTBa
o0pa3oBaHUsl HCHOJB3YETCS TMepedeHb (Koau(ukaTop) pacupelesieHHbIX II0
KJlaccaM IMpoBepAEMbIX TpeOOBaHMN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O O0IIEro oOpa30BaHUsS U 3JIEMEHTOB
coziepKaHus o Ppu3uKe.

7 KIIACC

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI

o0pa3oBaTeIbHOM MPOTrPaMMBbI

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC IOHATHA

1.2

pasiinydaTth ABJICHUSA II0 OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB MW Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHHE

1.3

pacrno3HaBaTh IMPOSIBIIEHWE W3YYCHHBIX (U3UYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHbIE CBOICTBA (MIPU3HAKU) PU3NUECKUX SBIICHUI

1.4

OIMUCbIBATL H3YUCHHBIC CBOMCTBA T€Nl H (1)I/ISI/I‘IGCKI/IG SIBJICHHA,
HCIIOJIb3YsL (bHSI/I‘ICCKI/IC BCIIMYHHBI, IIPpH OIIMCAHUU IIPABHUJIBHO
TPAaKTOBATb (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HUCIIOJIB3YCMbIX  BCJIHWYHH, HUX
0003HAYEHHS U CAMHHNIBI (1)I/I3I/I‘IGCKI/IX BCINYHH, HAXOJAHUTH (bOpMy.]'IBI,
CBA3BIBAIOIINUEC  JAHHYIO (I)I/I?»I/I‘ICCKYIO BCJIMYNHY C JIpYruMHU
BCINYHNHAMMU, CTPOUTH Fpa(bI/IKI/I HN3YYCHHBIX 3aBUCHMOCTEN

(I)I/ISI/ILIGCKI/IX BCINYNH

1.5

XapaKTCpU30BaThb CBOICTBa TCII, CI)I/I3I/I‘leCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIb3yd H3YUCHHBIC 3dKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa MW  3allkMChiBaTb €r0 MaTCMaTH4YCCKOC

BbIPAKCHHUC




1.6

OOBSACHATh (U3UUYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
Yuci€ HU B KOHTEKCTE€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISIBISATH MPUUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH
o0bsicHeHHe W3 | — 2 JIOrMYeCKHWX IIIaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (DU3MUYCCKUX SBICHUH, (PU3MUECKUX 3aKOHA WA

3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3afaud B 1 — 2 neWCTBUS, UCIOJB3Ys 3aKOHBI U
(hopMyItel, CBs3BIBaONIME (PH3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBHUA 3aJadyd  3allMCbIBATb KPATKOE YCIOBHE, IIOJACTABJIATH
(u3nueckue BEIUYUHBI B GOPMYIIbI M IPOBOJIUTH PACU€Thl, HAXOAUTh
CIIPaBOYHBIC JAHHBIC, HCO6XO}II/IMI)I€ AJId peUICHUA 3a1a4, OICHHUBATD

PEATUCTUYHOCTD MOTYYCHHON (PU3HUECKON BEJTMUHNHBI

1.8

pacrno3HaBaTh MNPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIA
(i)I/ISI/ILIeCKI/IX METOOOB, B OIIMCAaHHUU HCCIICJOBAHUSA  BBIACIATH
MpoBepsieMoe  MpeanojiokeHue  (Tumoresy),  pa3idyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘—I&HHBIfI peE3ybTaT, HAXOAWUTH OIIMOKH B

XOJE€ OIIbITa, A€JIaTh BEIBOJBI I1I0 €0 pE3yjibTaTaM

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHHNA WU
(U3UYeCKuX ~ CBOMCTB  Tel:  (OPMYJIHpPOBAaTH  IPOBEPSIEMbBIC
MPEINOIOKEeHNs, COOMpaTh  YCTAaHOBKY M3  TPEJIOKESHHOTO

O60py,I[OBaHI/I5[, 3aIIMChIBATh X0/ OIIbITa U (bOpMYJ'II/IpOBaTB BBIBObI

1.10

BBITIOJIHATH MPSMbIE U3MEPEHHsI C HCIIOJIb30BAHMEM aHAJIOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUs MPUOOPOB € y4ETOM

3a/ITaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IIPOBOANUTD HCCICIOBAHUC 3aBUCHMMOCTH OI[HOﬁ q)HSquCKOﬁ
BCINYHUHBI OT I[perﬁ C HCIIOJIb30OBAHHUEM IIPSAMBIX HSMepeHHﬁ,
Y4aCTBOBATH B IINIAHUPOBAHUN lee6H0r0 HCCJICAOBAaHUA, CO6I/IpaTI>
YCTAHOBKY H BBIIIOJIHATL UBMCEPCHUA, CICAYA NMPCATIOKCHHOMY IJIAHY,
(1)I/IKCI/IpOBaTI> PE3YJIbTAThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX
BCJIMYMH B BUJC NPCAJIOKCHHBIX Ta6J'II/ILI )51 Fpa(l)I/IKOB, JACJIaTb BbIBO/JBI

I10 pe3yJibTaTaM HUCCICIOBAHUA

1.12

IMPOBOANUTL KOCBCHHBIC HN3MCPCHUA (I)I/I3I/I‘IGCKI/IX BCJIIMYHNH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU H3MepeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYI0O YCTAHOBKY MW BBIYUCIIATH 3HAYCHHC HCKOMOM

BCIINMYNHBI




1.13

coOmonarh MpaBWia TEXHUKM Oe30macHOCTH Tpu  padore ¢

71a00paTOpPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPUHLUIBI JACHCTBUS NPHOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb INPUHLMIIBI JEHCTBUS HM3YYEHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOWCTB C IOMOIIBIO WX OIHCAHUS,
UCTIOJNB3YSl 3HAHMUSA O CBOMCTBaxX (M3MYECKWX  SBICHWA U

HeoOX0ouMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTh TpUMEpHl (HaXoAWTh HWHPOPMALMI0 O MPUMEPAX)
MPaKTUYECKOrO UCMOIb30BaHUs (PU3MUECKUX 3HAHUHN B TIOBCEIHEBHOM
KU3HU JUig  oOecrieyeHus 0e30MacHOCTH Tpu  OOpalieHun C
nprudopaMu U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUSI 3J0POBbS U

coOII0ACHNSI HOPM SKOJIOTMUYECKOT0 TIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYILIECTBIISITH OTOOpP MCTOYHUKOB MHGpOpManuu B ceTu VHTepHeT B
COOTBETCTBUU C 3a/JIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUM W MyTEM CpPaBHEHHUS Pa3MYHbIX HCTOYHHUKOB
BBIICNATh MHGOpPMAIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIO0JIb30BATh npu BBITIOJTHEHUH yueOHBIX 3aaHui
HAayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHus,
CIpaBOYHBbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMAIUH

U3 OJIHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.18

co37aBaTb COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOILIECHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB uHPoOpManuu (PUINIECKOrO
COJIep’KaHUs, B TOM YHCIE MyOJIMYHO J1eNaTh KpaTkue COOOIICHHS O
pe3ynapTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBaHUMA, MPU STOM
IrPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI MOHATUHHBIA ammapar Kypca

(I)I/ISI/IKI/I, COIMPOBOXKAATh BBICTYIIJICHUC HpeSGHTaHHCﬁ

1.19

IIpHU BBIIIOJIHCHHUHA y‘Ie6HBIX IMIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ pacipeacisaThb
0053aHHOCTHU B rpymme B COOTBETCTBUU C MOCTABJIICHHBIMU 3a/la4aMU,
CJIICOAUTb 3a BBIINIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, aJICKBATHO OICHHUBATH
COOCTBEHHBIM BKJIal B  JCATCIBHOCTHL TI'PYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBasA MHCHHC

OKPYXaIOILIUX




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx

3JIEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

11

®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@uU3nNYeCKUEe  SBICHUS: MEXaHUYECKHUE, TEIUIOBbIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznyeckue BeauuuHbBL.  M3MepeHue  pundeckux
BenmuuuH.  ®Dusumyeckue  npubopsl.  IlorpemHocTts

M3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHHUI]

1.3

EcTecTBeHHO-HAyYHBIN METOJ TO3HAHUS: HaOIIO/IEHUE,
MOCTAaHOBKA HAy4YHOTO BOIMPOCA, BBIJABMKEHHE THIOTE3,
OKCIIEPUMEHT 1O TMPOBEPKE THUIOTE3, OOBICHEHHE

HaOJIIOaeMOTO SIBJIICHUSI

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

N3MepeHne pacCTOsTHUM.

H3mepenune o6beMa KUAKOCTH U TBEPIOTO Tea.
Omnpenenenre pa3MepoB MalbIX TEl.

W3mepenune TemmepaTypbl MpU MOMOIIU KUAKOCTHOTO
TEPMOMETpPA U JaTYUKA TEMIEPATYPhI

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephbl.
OnpIThl,  JOKa3bIBAIOLIUME  JUCKPETHOE  CTPOCHHE

BCIICCTBA

2.2

I[BI/I)KCHI/IG HaCTuIl BCIICCTBA. CBs13b CKOpPOCTHU
JABMOXKCHHMA 4YaCTUll C TeMnepaTypoﬁ. BpOYHOBCKOG

nBuKeHue, MU y3us

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC

2.4

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE TIa30B,
KUAKOCTEH W TBEPABIX  (KPUCTAIMYECKUX)  TEll.
B3aumocBsa3p MeXIy CBOMCTBAMM BELIECTB B Pa3HBIX

arperaTHblX COCTOSAHUAX U HUX ATOMHO-MOJICKYJISSPHBIM




CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[IpakTuyeckue pabOTHI:
Ounenka guaMerpa aToMa METOJOM  psiioB  (c
26 UCTIOJIb30BaHueM (oTorpaduii).

OnbITH IO HAOTIOIEHHUIO TEIUIOBOTO PACIIMPEHHS T'a30B.
OnbIThI o oOHapy>KEHUIO JIEUCTBHUS cuiI

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHUE
3.9 Cxopocte. CpenHssi CKOPOCTh IIPH HEPABHOMEPHOM
' IBIKEeHUH. Pacuér myTu v BpeMEeHH IBYKCHHS
SlBnenne uHepimu. 3aKoH MHepuHMH. B3anmonencTBue
3.3 TeJ Kak NMPUYMHA M3MEHEHUS CKOPOCTH JBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH TeJia
34 [InotHOCTH BemecTBa. CBSI3b INIOTHOCTH € KOJIMYECTBOM
' MOJIEKYJ B €IUHUIIE 00bEMA BELIECTBA
3.5 Cuiia KaK XapaKTepUCTHUKa B3aMMOICHCTBUS TEI
36 Cuna ynpyrocty u 3akoH ['yka. M3Mepenuwe cuibl ¢
' MIOMOILBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuia TsbkecTH. Cuia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocTh
38 Cuna TpeHus. TpeHHE CKOJBXKEHUS U TPEHHE IOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 Clio)keHue CuJjl, HampaBJCHHBIX IO OJIHOM MPSMOM.
' PaBHozelicTByIOIIAs cuil
[IpakTuueckue pabOTHI:
OnpeneneHre CKOPOCTH PaBHOMEPHOTO  JABMKEHUS
(mapuka B OJKUOKOCTH, MOJENHU  AJIEKTPUYECKOTO
3.10 aBTOMOOWJISI M TaK Jiajiee).

Omnpenenenue cpeiaHel CKOPOCTH CKOJBKEHUS Opycka
WM [IapUKa 10 HAKIOHHOM MJI0CKOCTH.

Onpe,ueneHI/Ie IIJIOTHOCTH TBép,[[OFO TCIa.




OnbIThI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTH PACTSHKEHUS
(medbopmanmu) TPYKHHBI OT TPHJIOKCHHOW CHIIBL
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHUS
CKOJILKEHUST  OT  Beca  Tela M Xapakrepa

COIIPUKACAIOLINXCS TOBEPXHOCTEN

dusnyeckne sSBICHUSA B IpUupoac: NpUMEPbI IBHKCHHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHU B KMBOW M HEXUBOW IPHUPOJE,
JICCTBUE CUITBI TPEHUSI B TIPUPOJIC Y TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TABJIEHME TBEP/BIX TEJL, )KUKOCTEI 1 TA30B

4.1

HaBnenue TBEpmoro tena. CrocoObl yMEHBIIEHUS H

YBCINYCHUA TaBJICHUSA

4.2

JlaBiienune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bhEMa,

TEMIIEpaTyphl

4.3

Ilepenaua naBieHust TBEPABIMHU TEIaMU, KUAKOCTAMHU U

razamu. 3akoH [lackansa. [ITHeBMaTUuecKre MalluHBI

4.4

3aBUCHMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
['uppocraTudeckuii mapagokc. CooOmiaronuecs coCcypl.

Fnz[paBaneCKne MEXaHU3MBbI

4.5

AtMocdepa 3emnu u atmocdepHoe naBieHue. [I[puauHbI
CYIIIECTBOBAHUS BO3AYIIHON 00070uku 3emud. OmbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJICHUS OT

BBICOTBI HaZl YPOBHEM MOP

4.6

Usmepenune armocdepHoro pasnenus. Ilpubopsr s

HU3MCPCHUA aTMOC(bepHOFO JaBJICHUA

4.7

JleiicTBUe XKUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teno. BeiTankuBarmas (apxuMmenoBa) cuia. 3aKOH

Apxumena

4.8

[LnaBanue ten. Bo3nyxoruaBanue

4.9

[IpakTuueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT
00béMa TOTPY)KEHHON B OJKUIKOCTH YacTH Tela.

Onpe,ueneHI/Ie BBITAJIKMBAIOIIEH CHIJIBI, ﬂeﬁCTByIOHleﬁ Ha

TCII0, HOTPY)KéHHOC B XKUJKOCTh.




[IpoBepka HE3aBUCHUMOCTM BBITAIKMBAIOIIECH CHUJIBI,
JICHCTBYIOLIEH Ha TEJIO B UIKOCTH, OT MAacChl Tela.
OnbITHI, JIEMOHCTPUPYIOLLHE 3aBUCUMOCTD
BBITAJIKUBAIOLIECH CHWJIbL, JCHCTBYIOLIEHM Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KHUIKOCTh YaCTH
T€Ja ¥ OT IJIOTHOCTHU KUIKOCTH.

KoncrpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHE

JIOJIKU U OTIpefiesIeHUE €€ Ipy301101bEMHOCTI

®duznyeckue  SBIEHUA B NPUPOJIE:  BIHSHUE
4.10 aTMOC(EpHOTro JTaBJICHUS Ha KUBOM OpraHu3M, IIaBaHNe

pBIO

TexHuueckue ycTpoHCTBA: COOOMIAIOIIMECS COCYIBI,
411 YCTPOMCTBO BOJIONPOBOJA, THJPABIMYECKUN Tpecc,

MaHOMETp, O0apoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDB, DHEPT' A

5.1 Mexanuveckasi paborta
5.2 MexaHnnyeckasi MOIIHOCTb
. [lpocThie MEXaHWM3MBI: pblYar, OJOK, HaKIOHHAs
' TUTOCKOCT. [IpaBmito paBHOBECHSI phyara
5.4 [IpumeneHue npaBuia paBHOBECHUS pblyara K 0J0Ky
«3on0T0€  TIpaBWIO»  MexaHWKH.  KoadduumeHT
55 TI0JIE3HOTO JeWCTBUS MEXaHU3MOB. [TpocTeie
MEXaHU3MBI B OBITY H TEXHUKE
5.6 [ToTeHnmanpHas 3HEPrUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunerndeckas sneprus
- [Tonnas mexaHuveckas SHEprusi. 3aKOH W3MEHEHUS H
. COXpaHCHHS MEXaHUYECKOM dHEPTHH
[IpakTuueckue pabOTHI:
Omnpenenenre pabOThI CUJIBI TPEHUS MPH PaBHOMEPHOM
£ 9 JIBUKEHUH Tela MO TOPU30HTAIbHOM MOBEPXHOCTH.

Hccnenosanue YCIIOBUH paBHOBECHS pblyara.
N3mepenue KII/l HakIOHHON MIIOCKOCTH.

I/ISY‘-IGHI/IG 3aKOHa COXpaHCHUA MEXaHH4YeCKOM OHCPruu




®usnueckue SBICHUS B IMPUPOJE: pblUarud B Teje
5.10

YeJI0BEKa

TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXKHBIA U
5.11 HETIOJIBYKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTbh, MPOCTHIC

MEXaHU3MBI B OBITY

8 KUIACC

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl OCBOCHHUS OCHOBHOI

o0pa3oBaTeJIbHOM MPOTrPaMMBbI

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCITIOJIB30BaTh NOHATHUA

1.2

pasiinydaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapaKTCPHBIX CBOWCTB M Ha

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

1.3

pacro3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKUX SIBICHUM B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
MIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aauy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

1.4

OTMCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3UYECKHUE SBICHUS,
UCTIONIB3YSl (U3MYECKUE BEIUYMHBI, IPU OMUCAHUM MPABUIBHO
TPakTOBaThb  (PU3WYECKUIl  CMBICI  HMCHOJb3yeMBIX  BEJIWYHH,
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTh TIpaQUKd  HM3YyYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (bPI?»I/I‘leCKI/Ie SIBJICHUSI W IIPOLCCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €r0 MaTcMaTH4YCCKOC

BBIPAKCHUC

1.6

OOBSACHSITH (I)I/ISI/I‘IGCKI/IG IIpOLCCChI U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC chyauHﬁ MMPAKTUKO-OPUCHTHUPOBAHHOT'O XapakTepa:
BBIABJIATE IIPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH o0BsicHeHHE U3 |
— 2 IIOTMYECKHUX IIIaroB C IIOMOIIIBIO 1-2 HN3YYCHHBIX CBOMCTBA

(I)I/I3I/I‘-IGCKI/IX HBHCHHﬁ, (I)I/IBI/I‘-ICCKI/IX 3aKOHAa HUJIM 3aKOHOMCPHOCTHU




1.7

pematy pacuéTHble 3a7aud B 2 — 3 NEHCTBUS, UCIOJIB3YSI 3aKOHBI U
(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIJIOBMS 3a/1a4¥ 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX IS PEIICHUs 3aJadd, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEoOXouMBbIe Uil €€ pelIeHus, MPOBOJUTH Pacu€Thl U CPaBHUBATH
[OJIyYEHHOE 3HAaueHHEe (PU3UUYECKOW BEIMUMHBI C HU3BECTHBIMU

JaHHbIMH

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU MOMOLIU
(u3MYECKUX METOJIOB, UCIIOJIb3YSl ONTMCAHUE UCCIIEIOBAHUS, BbIIETIATh
MIPOBEPSIEMOE TIPENAIOJIOKEHNE, OLICHUBATh IPABUIBHOCTh MOPAJIKA

MMPOBCACHUA UCCIICAOBAaHMs, 1€JIaTbh BbIBO/IbI

1.9

MPOBOJUTH OMBITHl MO HAOIIOACHUIO (PU3UYECKUX SBICHUU WIH
(u3uYecKux  CBOMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY U3  NPEIJI0KEHHOTO

000py/I0BaHNs, ONUCHIBATH XO/1 ONbITa U (HOPMYIUPOBATH BHIBOIBI

1.10

BBITIOJTHATh TPSIMBIE HM3MEPEHUS C HWCIOJIb30BAHUEM aHAJIOTOBBIX
MpUOOPOB U JATUUKOB (PU3NUECKUX BEIUYNH, CPABHUBATH PE3YJIbTaThl

M3MEPEHUH C YIETOM 3aJaHHOU aOCOFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTHh  HMCCICIOBAaHWE 3aBHCHUMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrodl C HCIOJH30BAHUEM TPSAMBIX HW3MEPCHHM:
IJIAaHUPOBATh HCCIAEAOBaHUE, COOMpPATh YCTAHOBKY U BBINMOJHSATH
U3MEPEHHs, Cleaysd  MPeIOKEHHOMY  IUlaHy,  (UKCHpPOBATH
pe3ynbTaThl MOJYYCHHON 3aBHCHUMOCTH B BHJC TaONHI] U TpaduKoOB,

JACJIaTh BbIBOABI 110 PE3yjIbTaTaM HUCCICO0OBaHNA

1.12

IIPOBOANUTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘leCKI/IX BCJINYHNH:
IJIaHUPOBATb U3MCPCHUA, C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
CJIeays npez[noxceHHoﬁ HHCTPYKOHWH, W BbIYUCIATH 3HAUCHUC

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IIpaBuJiIa TCXHHUKH 0e301IacHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

XapaKTCpPpU30BaTb MNPUHIUIIBI JeNCTBUA N3YyYCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha WX OIIMCaHus, HUCIOJIb3ysd
3HaHHS O CBOMCTBax (I)I/I3I/I"ICCKI/IX SIBIICHUH U HeO6XO,[[I/IMLIe

(I)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC




HpI/IGOpBI o CXCMaM MU CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
OJICKTPUYICCKHUX ueneﬁ C TMOCJICOAOBATCIBbHBIM W IMapaJJICIIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasinyas YCJIOBHBIC 0003HaYCHUS

3JIEMEHTOB IEKTPUYECKUX LIECTIEH

1.16

OPUBOAUTE TPUMEPHl (HAXOIUTh HWH(OpMALMIO O MpUMEpax)
IPAKTUYECKOT0 MCIOJIb30BaHUs (U3NYECKUX 3HAHUM B MMOBCEAHEBHOU
KU3HH Ui oOecrieueHHss O€30MacHOCTH Tpu  oOpamieHuu ¢
npubOpaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBhS U

coOII0ACHNS HOPM 9KOJIOTMUYECKOT0 IOBE/IEHUS B OKpY Karolleil cpeze

1.17

OCYILIECTBIISATh MOUCK MHPOPMAINH (PU3HUECKOTO COAEPKAHUS B CETU
HHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W IIYTEM CpPAaBHEHUS
JIOTIOJTHUTEIbHBIX MCTOYHHMKOB BBLACIATH HHPOpPMALUIO, KOTOpas

SBIIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOM

1.18

WCTIONB30BaTh TIPU  BBITIOJIHEHWHM yYEOHBIX 3aJaHUN  HAy4YHO-
MOMYJIAPHYIO JIUTEpaTypy (U3UYECKOTO COJACpPIKAHUS, CIPABOYHBIE
Marepuanbl, pecypcbl ceth VHTepHeT; BiaaeTb HOpUEMaMH
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi WHGOPMALUK U3 OJHOM

3HAKOBOM CHUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIICHMS,
0000mass wHGOPMAIMIO W3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJICpKaHUS, B TOM YHUCIIC IYOIMYHO TPEJACTABIATh PE3YIbTAThI
NPOEKTHOH WJIM HCCJICOBATEIBCKON JESITEIBHOCTH, IPH 3TOM
IPaMOTHO HCHOJB30BaTh W3y4YCHHBIH TMOHSITUWHBIN armapar Kypca

(bu3MKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalUei

1.20

IIpHU BBIIIOJIHCHUHU y‘IC6HbIX IIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (I)I/ISI/I‘IGCKI/IX
IMpoHeCCOB PACIIPCACIIATH 0053aHHOCTH B rpynme B COOTBETCTBHUU C
IIOCTAaBJICHHBIMM  3aJa4aMHM, CICAUTb 3a BbIIIOJHCHHCM IIJIaHa
,Z[eﬁCTBPIﬁ n KOPPCKTHPOBATH €ro, aZICKBATHO OLICHUBATH
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTbL TI'PYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, MMPOSBJIAA TOTOBHOCTb

pazpemniats KOHQIUKTHI




IIpoBepsieMble 3J1eMeHTHI CO/IePKAHUSA

8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTHI COJlePKAHUSA
pasiena 3JieMeHTa
TEIIJIOBBIE SABJIEHUA
OCHOBHBIE TOJOXEHHUSI MOJIEKYJIIPHO-KUHETHYECKOMN
61 TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mepsl
. MosieKysl.  OmnbITbl, MOATBEP)KJAIOIIME  OCHOBHBIE
M0JIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemectBa. Kpucramnuueckne u amopdHbie
Tena
OObsicHEHNEe CBOWCTB Ta30B, KUJIKOCTEH W TBEPIBIX TEI
6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYISIPHO-KHHETHIECKOM
Teopuun
6.4 CMmauuBaHue U KallWUTSIPHBIC SBIICHUS
6.5 TemnoBoe pacHIMpeHne U CKaTue
6 6.6 Temneparypa. CBs3b TeMmIlepaTyppl €O CKOPOCTHIO
' TEIUIOBOTO JABM)KEHHUS YaCTHUII
6.7 Bayrpennss sneprus. CriocoObl U3BMEHEHHUS! BHYTPEHHEH
' SHEPruu: Teruionepeaaya U CoBepIIeHne padboTh
6.8 Bunel temnonepenayn: TEIIONPOBOIHOCTb, KOHBEKIIHS,
. U3Iy4YeHHE
KonuuectBo  TemnmoThl.  YaenbHas — TEIIOEMKOCTH
6.9
BElIeCTBa
TennmooOMeH W TEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
511 [InaBneHue u oTBEpAEBaHUE KPUCTATUIMUECKUX BEIIECTB.
. VnenbHas TemI0Ta MIaBIECHUA
5.12 [TapooOpazoBanne W  KoHaeHcauus.  Vcmapenue.

Kunenne. YaenbHas TCIJIOTAa nmapoo 6p8.30BaHI/I$I .




3aBUCUMOCTh TEMIEpPATyphl KUIIEHUS OT aTMOC(EPHOTro

JTaBJICHUS
6.13 BnaxxHocts Bo3iyxa
6.14 OHeprus TOIIMBA. Y IeibHAas TEMJI0Ta CTOPAHUS
[MpuHnuner  pabotel  TerioBbix  aurareneit  KITJ]
6.15 TEIUIOBOTO JABuUraress. TemsoBble ABUTaTeId W 3allluTa
OKpYXKaIoILEen cpeabl
3aKOH COXpaHEHUs U MPEBPAILEHUs SHEPIUHU B TEIIOBBIX
6.16
nporueccax
[IpakTnueckue pabOTHI:
OnbIThI o 00HapyXeHHIO JIEUCTBHS cuiI
MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OnpITHl MO BBIPAUIMBAHUIO KPHUCTAJUIOB TOBAapEHHOMN
COJIM WJIM caxapa.
OnbITHI 110 HAOJIOJIEHUIO TETJIOBOTO PACHIMPEHUS ra30B,
KUAKOCTEH U TBEPIBIX TEIL.
Omnpezenenue AaBIeHUs BO3/yXa B OaNIOHE MINPHLIA.
OneITBI, JOEMOHCTPHUPYIOIIME 3aBUCHUMOCTb JIaBICHUS
BO3/yXa OT ero 00béMa U HarpeBaHus WU OXJIAKICHHUS.
IIpoBepka rumoTe3bl JIMHEHHOW 3aBUCHUMOCTH JUIMHBI
5.17 CTOJIOMKA XHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT

TEMIIEPATYPHI.

Habmionenne n3MeHeHUs BHYTpEHHEH SHEpruu Tela B
pe3ynbpTaTe Teronepeaadyu U paboThl BHEITHUX CHUIL.
HccnenoBanue sBieHUs TEINI0OOOMEHA IPU CMEIIMBAHUN
XOJIOJTHOM U TOpsiYed BOBI.

OnpeneneHre KOJIMYECTBAa  TEIUIOTHI, IOJIYYEHHOTO
BOJIOM TMpHU TeIUIo0OOMEHEe C HarpeThiM METaUIMYeCKUM
UIHH]IPOM.

Ornpenenenue yaelnbHOM TEMIIOEMKOCTH BELIECTBA.
UccnenoBanue mpoliiecca UCIApEHUs.

OrnpeneneHre OTHOCUTEIBHON BIIaXKHOCTH BO3/yXa.

OnpeneneHI/Ie YZLCHLHOﬁ TCIJIOTHI IIJIABJICHUSA JIbJaA.




6.18

dusnueckue SBICHUS B NPUPOAE: TOBEPXHOCTHOE
HATSDKEHHE M KalmWULIpHBIE SBICHHS B IPUPOJE,
KpHCTAJIBl B Tipupoae, u3nydenne ColHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHera.

6.19

TexHu4eckue  yYCTpPOMCTBA:  KAaWUIAPBL,  IPUMEPHI
WCIIOJIb30BAaHNS KPHUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPATypbl, TEPMOC, CHCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpPBI, INCUXPOMETp, HapoBas TypOHHa,

ABUTATCJIb BHYTPCHHECTO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKHUX 3apsiI0B
Bs3aumopeiictBue 3apspkeHHBIX  Ten.  3akoH  Kynona
7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHSI 3apPSHKEHHBIX T OT
BEJIMYMHBI 3aPsI0B U PACCTOSHUS MKy TEJIaMH )
DnekTpuyeckoe nosie. Hanpssk€HHOCTD 3JIEKTPUYECKOTO
7.3 noys. [lpuHIMO Cynmepno3unuu SJIEKTPUUYECKUX TOJICH
(Ha KaYECTBEHHOM YpPOBHE)
Hocutenn »snekTpuyeckux 3apsgoB. DJIEeMEHTapHBIN
7.4 anekTpuueckuid 3apsa. Crpoenue aroma. [IpoBoHUKY U
TDIIEKTPUKU
7.5 3aKOH COXpaHEeHHUsI IJIEKTPUUECKOTO 3apsiia
- DNeKTpUYecKuid  TOK.  YCJIOBHUS  CYyIIECTBOBaHUS
. ANEKTPUYECKOT0 TOKa. VICTOUHMKY MOCTOSTHHOTO TOKA
JeiictBus AIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUAKOCTSAX M razax
Onekrpuueckas 1enb. Cuia Toka. OJIEKTPUUYECKOE
7.8
HaNPsDKEHUE
29 ConpoTuBieHue MIPOBO/IHUKA. VY nensHoe
. CONIPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa 1 yyacTKa LEnu




IlocnegoBaTenbpHOE n napaijiCJIbHOC COCINHCHHUC

7.11

MIPOBOJIHUKOB

PaGota W MOIIHOCTH 3JIEKTPHUUECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenna

DJEeKTpUYecKUe IeNMu M MOTPEOUTENH SIEKTPHYECKON
7.13

sHepruu B ObITy. KOopoTKoe 3aMbIKaHuEe

[ToctostHHbIE MarHuThl. B3auMoaencTBUE MOCTOSTHHBIX
7.14

MarHuTOB

MarautHoe mnoje. MarHuTHoe 1ojie 3eMiId U €ro
7.15

3HaueHue /IS )KU3HU Ha 3emiie

6 OmneiT Opcrena. MaruuTHoOE 1oJie 3JIEKTPUUECKOTO TOKA.

7.1

[IpuMenenue >MeKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHWTHOrO TMOJS Ha MPOBOJHUK C TOKOM.

DIEeKTpOABUTATENb MOCTOSHHOTO TOKa. Mcmnonb3oBaHue
7.17

JJIEKTPOJIBUTATENIe B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCIIOPTE

OnbiTel  Dapaned.  SBiaeHuE  AIEKTPOMATHUTHOM
7.18

naaykuuu. [Ipasuno Jlenma

DIIeKTpOTeHepaTop. Crioco0sI MOJTyYEHUSI
7.19 AJICKTPUYECKON  DHEprum. DNEeKTpOCTaHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[TpakTrueckue pabOTHI:

OnbITHl 0 HAOTIOACHUIO SICKTPU3AMHN TEN MHIYKIHEH

U IIPU CONPUKOCHOBEHHUH.

UccnenoBanue [eWCTBUS AJEKTPUYECKOTO TMOJISI  Ha

IIPOBOJIHUKH U TUAJIEKTPUKH.
7.20 C6opka u mnpoBepka pabOThI HIEKTPUUYECKOH IIenu

IMOCTOAHHOI'O TOKA.

I/I3MepeHI/Ie " pEryJImpoBaHUC CUJIbI TOKA.

I/I3MepeHI/Ie U pEryJIupOBaHUC HAIIPSIKCHUA.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKa, UAYLICTO YCPEe3

PE3UCTOP, OT CONMPOTHUBIICHUSA PC3UCTOPA U HAIIPSKCHUA




Ha pe3UCTOpE.
OnpIThl, JEMOHCTPUPYIOLLNE 3aBUCUMOCTb
AJIEKTPUYECKOTO0 CONPOTHUBIIEHUS NPOBOJHUKA OT €ro
JUIMHBI, TJIOLIAH MOTIEPEYHOT0 CEYEHMs U MaTepuaa.
[IpoBepka mpaBuia CIOKEHUS HANpPsOKEHUH  1pu
HOCJICZIOBATEIbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBmiia A CHJIbl TOKA MpU MapajyieIbHOM
COEIMHEHUU PE3UCTOPOB.

Ompenenenne pabOTHI JAEKTPUUYECKOTO TOKA, HIYIIETO
yepes pe3ucTop.

OnpeneneHre  MOIIHOCTH  AJIGKTPUYECKOTO  TOKa,
BBIJIETISIEMOM Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3
JAMIOYKY, OT HaNpsKEHHs Ha HEl.

Omnpenenenne KIIJI marpesarens.

HUccaenosanue MAarduTHOI'O B3aUMOJIEUCTBUS
MOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MIOCTOSTHHBIX MarHUTOB MIPU
uX 00bEMHEHUH U pPa3AeICHUH.

HccnenoBanue JEWCTBUS DIEKTPUYECKOIO TOKa Ha
MarHUTHYIO CTPEJIKY.

OnpITel,  JIEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJCHCTBUS KaTyIIKA C TOKOM M MarHuTa OT CHJIbI
TOKA U HallpaBJICHUS TOKA B KaTYIIKE.

N3yuenue neicTBUS MAarHUTHOTO MOJISI HA MPOBOJHUK C
TOKOM.

Koncrpynposanue u H3y4YeHHUE paboThI
3JIEKTPOIBUTATEIIS.

Wsmepenne KIIJ[ 3neKTpoaBUraTenbHOM YCTAHOBKH.
OnBITHI 110 UCCIIENOBAHUIO SIBJIIEHUS JIEKTPOMAarHUTHON
MHAYKLIUU: UCCIEJOBAaHUE W3MEHEHUN 3HAYEHUs U

HallpaBJICHHUA UHAYKIIMOHHOT'O TOKa

7.21

®du3znyeckue SABJICHUS B npupoaec: SJICKTPUYCCKUC




SBICHUS B  armochepe, OIICKTPUUECTBO  IKUBBIX
OpPraHu3MOB, MarHUTHOE TOJIe 3eMJId, Jpeiid MOII0COB,
pOJIb MAarHUTHOTO TOJIS JUISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHuyeckue yCTpOWCTBA: BJIEKTPOCKON, aMIEpPMETD,
BOJITMETP, PEOCTAT, CYETUUK NIEKTPUYECKOW SHEPIUH,
JJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTelIbHbIC
ANEKTPOIPUOOPHI (mpumepsr), NEKTPUUECKHUE
NPENOXPAHUTENN, DJIEKTPOMArHuT, JJIEKTPOJBUTATEIb

IMMOCTOSAHHOT'O TOKA, FCHEPATOP IMOCTOSAHHOTO TOKA




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

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJIM HKCHEPUMEHTa B
¢uzuke, o cucremooOpasywoued poiaun (U3MKK B  Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IMPOILIECCOB OKPYKAIOIIETO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (DU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJICKTPOMArHUTHBIX H KBAaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclO3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXKAlOIleM MHUpEe, BBIICISAS MX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCLICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

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

YMeHue onuchBaTh HU3YUCHHBIC CBOMCTBA T€NI U (1)I/I3I/I‘IGCKI/IG SABJICHHA,

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

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOmrofeHus mpaBui 0€30MacHOTO Tpyna: HabmroaeHHe (U3UIECKHX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIETOBAHMUIA,
CaMOCTOSITEIEHO  COOMpaTh AKCIEPUMEHTANIBHYI0O YCTaHOBKY W
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuanpbHas TOYKa, aOCOJIFOTHO TBEPOE TEJIO, MOJEIH CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX IS

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EeHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHple 3amaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3Ys 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIHME  (pU3HUECKHe
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOIMMBIC ISl €€ PEeIICHHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYECHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

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

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCIIe OBITOBBIX HpI/I60pOB, U MPOMBIINIJIICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHOoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MIOBCEHEBHOM JKM3HM Ui oOecredeHuss Oe30IacHOCTH  IpU
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

I paliMOHAJIBHOTO IMTPUPOJ0IIOJIb30BaHUA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHMBATh JOCTOBEPHOCTH
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIOTHUTEIbHBIX ~ MCTOYHHUKOB;  YMEHHE  MCIIOJIb30BaThb  INPHU
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBbIE COOOIICHHUS 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 NpSIMONMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPAMHATHI Tejaa OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
IepeMENIeHUs, MyTH, KOOPAMHATBI NIPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHI Te€la OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
7
S =vg # i+ ay = ;
2
@opmynbl U1l MPOEKUHUHU MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIIUU
CKOPOCTH, IIPOEKIUH MEPEMEIIEHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO TIOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIl MPOEKUUH YCKOpPEHHs,




MPOEKIIMM CKOPOCTU M KOOPAMHATHI INpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTUKAIN

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

1.6 yckopenusi. @opmyna i BBIYUCICHUS YCKOPESHHUS:
2
a. — v
=R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHNUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BBIYUCIECHUS MOJTYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

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

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

My -4
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUTsl BBIYUCIECHUS CUJIbI TSHDKECTH BOJM3H MoBepxHOCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeaxtuBHOE JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

1.18

Kunernueckas u IMOTCHIUAJIbHAA SHCPI'Us. cDO]Z)My.]'Ia JJI1 BBIYHUCIICHU A

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM




OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E 2
1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHeprun. Gopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.
Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEa.
dopmyna s BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
pP= G
191 JaBnenue raza. AtMocdepHoe TaBiacHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna 1Sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @opMmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue niapaHus Tena. [1lnaBanue CyAOB U BO3QYyXOIIJIABAHUC




1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

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

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TpaHUIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBI;, KOAh UIIEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUIIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMSI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YecKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHui MPY)KMHHOTO MAasATHHKA; MOMEHTA CHWJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CUJIBI YIOPYrOCTH HpPHU MOABEME Tpy3a C IMOMOIIbI HEMOJIBHXHOTIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH TeJa U OT TUIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIbI
OT MAacChI T€JIa; CUJIbI TPEHUS CKOJBKEHHSI OT CHIIbI HOPMAJbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToTel) KoJeOaHUN HUTSHOTO MasiTHHKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOI NPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIHUIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIIAIINECsT COCYABI, YCTPOWCTBO BOJOIPOBOJAA, THUAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXO0JIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUIAKOTO U ra3000pa3HOro COCTOSHUM BEIISCTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CMaumnBaHue U KanwUISIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Temsomnepenaua Kak cHocoObl M3MEHEHUS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmnaxnenue Ten. KomaumdecTBOo — TemoThl.  YjaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xoHaeHcanus. V3MeHeHHE BHYTPEHHEH SHEPruu B Mpollecce
210 WCTapeHus U KoHAeHcauudu. KumeHue KHUIKOCTU. VYJenbHas TeIaoTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxnocth Bo3yxa




212

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

2.14

[punnuns! padots! Termnosbix naurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHON TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThI, TOJY4YEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK) OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeTbIM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJYy KOMHAaTHOU
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 HCIapeHust

2.16

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

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmoeiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

3.4

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[eflCTBHe QJICKTPUYCCKOTO TIOJId Ha

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

3.6

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




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

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ICTHbHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka ssnekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMeniaHHBIe COCTUHEHUS TIPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJie MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIHH
313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM
3.15 Omnsitel Gapanes. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuio Jlenna
Ipaxmuuecxue pabomol
WN3mepenne  NEKTPUUECKOTO  COMPOTHUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPEYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUS.




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

NapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUECKUE SBICHHS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TOJIS TSI )KU3HH Ha 3eMile, TIOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CU€TYMK  DIIEKTPUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (rpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTEIH, JIIEKTPOMArHUT, ODJEKTPOJBHTAaTelIbh IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHBIC BOJHBL. [1IKaa 3JeKTpOMarHUTHRIX BOJTH
3.20 JlygeBast moJienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xoxg nydeil B nuH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomoi
N3mepenue ontuyeckoil cuibl coOuparomiei JUH3bI; (OKYCHOTO PACCTOSIHHS
coOuparomieid nuH3bI (IO CBOMCTBY paBeHCTBa pa3MepoB IIpeaMera |
U300pakeHusl, KOTJa MpeAMET PacIoJIOKEeH B JBOMHOM (oKyce), Mmoka3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
HccnenoBanue cBoiicTBa M300paxeHMs, MOJIYYEHHOTO C IIOMOIIBIO coOuparoieit
JUH3bI; W3MEHEHUA (POKYCHOTO PACCTOSIHHS JBYX CIOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJia MPEIOMIICHUSI CBETOBOTO Jiyya OT yIJia MaJeHUs Ha TPaHUIIE
«BO3/IyX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupode: 3atmenus ConHua u JlyHbl, 1Bera Teu,
. ONTHYECKHUE SIBIEHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, WEpUCKOI, (oToanmapaT, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbgpa-u Oera-




pacriazga

4.2 OmnsiThl Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHoOro siapa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peaky. 3aKOHbI COXPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHUCET
Qu3uueckue A6NeHUs 8 Npupode: E€CTECTBEHHBI pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JefcTBHE paJMOaKTUBHBIX U3JTyYEHHUI Ha OpraHu3M 4eJoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHyalbHbIN JT03UMETpP, Kamepa

BI/IJ'II)COHa, AACpHad SHEPreTukKa




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

» Gusuka, 7 knacc/ [epeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01miecTBo «31aTenbeTBO
«IIpocsemienue»

» dusuka, 8 knacc/ [epwimkun A.B., O0111ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«ITpocsetienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEPHOE OOIIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



