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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dusukay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogaMm o0yuyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BATEILHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3[JaHUU pabodeil mporpaMMbl 1o y4eOHOMY MpPEeIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEJOCTABIACT Hanboiee sICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit ®expepanuu, peagu3yrolInX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepUH M PyHIAMEHTAIBLHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHOW C (DM3MKOHM, MOJTOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

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

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

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

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

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

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOYass MHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKHU, aHAIIU3 H
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

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

Ha m3yuenue ¢usuku (6a30BbIi YpOBEHHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

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



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'O 3K3aMEHa 10 (hU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

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

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

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre TpuOOPHI U MPOLEAYpa MPSMbBIX 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. M3mepeHne Ttemmneparypbl IPU IOMOIIM JKUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

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

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aroMbl W MOJEKYNbl, HX pa3mepsl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

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

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEW M TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpoyHOBCKOTO JABUKEHUS.



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

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIIOJEHUIO TETUIOBOTO PACIIUPEHUS a30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS.
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 B3auMoOjeicTBus Tesl. Cuia ynpyrocTd UM 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 CKOIbXKEHUs U TPEHHE NOKOs. TpeHue B MPUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEII.
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 CKOJNBKEHHsSI Opycka WM IIapuKa IIo
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 CONMPUKACAIOLIUXCS MTOBEPXHOCTEH.

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 ra3zamu. 3akoH Ilackams. IlneBmatnueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

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

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00bEMA MOrpyKEHHOM YacTH Teja

Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IUIABaHUSA TEJl: IJIaBaHUE WUIIN MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
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AKUJKOCTh YaCTHU TENa.
2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABbEMHOCTH.
Paznen 5. PaGora u MOIHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



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

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPIUH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

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

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUH 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 TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUXKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnuectBo Temnorel. YaenpHas TEIUIOEMKOCTh BEIIeCcTBa. 1e€mIO00OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHUIIEHUS OT aTMoc(epHOTo
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.



AR

L © N o

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 TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

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

[IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  MpH
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
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 3apsa.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onekrtpuueckass 1enb. Cuma  Toka.  DIJIEKTPUYECKOE — HAIpPSKECHHE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue ey U MOTpeOUuTeNn MeKTpuIeckoit sHeprun B 0bITy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TeXHUKE. J[eficTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTy4YEHUS BJIEKTPUYECKOM SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS ICKTPUUECKUX 3apsIA0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHnune 3meKTpUYECKOTro HAaps)KEHUST BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

L X N ok~ WD E
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

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

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

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

OMBITHI, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAH TIOTEPEUYHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia s CHJIBI TOKA TIPU IMapaJIeILHOM COSIUHCHUH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHne MOIMHOCTH JJEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

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

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneIThI, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBHS
KaTYIIKX ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/I anexkTpoaBUraTeIbHON YCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs M HaNpPABICHUS HWHAYKLIMOHHOTO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXaHUYECKOrO JBWKEHHS. PaBHOMEpHOE NpSIMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHoe JBuKeHue. CBoOOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepnon u uvactota oOparieHus.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHHUS CKOJIbKEHUs, CHIIa
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHOW TOUkH. AOCONOTHO TBEpIOE Teio. PaBHOBecHe
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUXKEHHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padboThl. [loTeHIMaNbHAS SHEPTUS Tea, TIOHATOTO HaJ
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

1. HaGmromenrne MeXaHWYECKOTO JIBMKEHUS Tela OTHOCUTEIBHO PAa3HBIX Tell

OTCYETA.
2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3mepenne CKopoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBHKEHMUS.
4. HccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOT'O JIBUKECHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

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

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAacChl T€la W JCUCTBYIOIIEH HA HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMNyJibca nmpu adCOIOTHO YIPYTrOM B3aUMOICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

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

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa W JalbHEUIIIET0 PaBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

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

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHH MIPH PAaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

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

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

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

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

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexannuyeckue KojJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMIUIATyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

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

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

Jemoncmpayuu.

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

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

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

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TMEPHOJIa KOJIEOaHUN MPY>KMHHOTO MasTHUKA
OT Macchl Irpysa.

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

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

7. U3mepeHue yckopeHus CBOOOAHOTO MaJeHHUS.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

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

OnexTpomMarHuTHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

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

TenedoHa.
Paszpnen 11. CBeToBbI€ ABJICHHUS.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpaneHue cpeta. 3atMeHusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBera. Vcnonap30BaHWE TOTHOTO BHYTPEHHETO OTPaKEHUs B
ONTUYECKUX CBETOBOJAX.

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

Paznoxxenne Oenoro cBera B crnekTp. OmbiTel HpetoToHa. CrokeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

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

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpunuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

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

Jlabopamopnuie padbomwt u onvimeot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHSI CBETOBOrO JIyda OT yIJia
NaJCHUS.

2. W3yuenue xapaKTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.
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3. HccrnenoBanue 3aBUCMMOCTHU yTJla MPEJIOMJIEHUSI CBETOBOIO Jiyda OT yria
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. TlonmyuyeHue n300pa’keHUI C TOMOILbIO COOUPAIOLIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMNBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

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



Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hykimonnas wmoxaens aroMmHoro sapa. HMsoromel. PaauoaktuBHBIE
npeBpaienus. [lepuos monypacmajga aTOMHBIX SIAEP.

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

Anepnas sHepretuxa. JeWcTBUS paguOAKTUBHBIX HU3IYYCHUN Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOAYTH TIPEAHA3HAYECH I CUCTEMAaTU3aIIH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke i MOJITOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY SK3aMEHy MO (pu3uke st 00yJarommxcs, BBIOPABIIMX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS MOCTHKEHHUE TPEIMETHBIX H
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIECIOBAHMS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMIIMATBHO AEATEILHOCTHBIN XapaKkTep IaHHOTO pa3jielia peain3yeTcs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBAHUS (PU3HUECKUX SIBJIEHUH, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHUW COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHHMS BCEX MU3BECTHBIX BUIOB
DHEPTHH.



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

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKCHHU I
buzuky;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

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

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

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

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM O0OPY/IOBaHHEM B
JOMAITHUX YCIOBUAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alih, TOpojJa, Kpas) TEXHOJOTHYECKOW U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3y4YEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHUU Il pElIeHUs 3aJad B
o0JlacTh OKpy’Xarolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE IJI00ATLHOT'O XapaKTepa AKOJOTHMUECKUX MPOoOIeM U MyTed ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM IMPHU BBINOJIHEHUH HWCCIEAOBAHUM U
NPOEKTOB (U3UUECKOW HANpPaBIEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpE3 NPAKTHUYECKYIO
NEeATENbHOCTB;

e - MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUMU, B TOM YHCIIe (POPMYIUPOBATH
UJIeH, MOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUSX;

e - OCO3HaHME JE(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
buzuky;

e - [UJAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpPEMJICHME aHAJIM3UPOBATh U BBIABIISATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OILIEHKa CBOMX JEHCTBUM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX IJTI00AJIBHBIX ITOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS POTpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Yy4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YIeOHBIC ICUCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIaCCU(DHUKAIIMKA, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaEeMbIX (DaKTax,
TAHHBIX U HAOMIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHA, BBIJBUTATh TUIIOTE3Bl O B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AECTBUS.

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
Gu3nuecKkuii SKCHIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POpPMALHUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIIBUTATH MPEATNOI0KEHNS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpPOCHl TIPH MOUCKE U
orObope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KommyHuKkaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe 1elCTBUA:

B X0/ie OOCYXJCHHsI y4eOHOTO MaTepuala, pe3yibTaToB J1ab0paTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd W TOJJIepKaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTOCTaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
auanora, OOHaApPYKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEA0BAHMS, TIPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYATbHOM
paboThI pU PELIEHNH KOHKPETHON (PU3UUECKOI MPOOIIEMBbI;

OPUHUMATh LEJIM COBMECTHOM NIESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ JMOCTWKEHHUIO: pACIpEeNesaTh poJiM, OOCYXAAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTSI pereHust (GU3NISCKUX 3HAHUI;

OpUEHTUPOBATHCS B  PAJNMMUHBIX  MOAXOAAX TMPHUHATUS  PEIICHHM
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3NUECKON 3a7auu WIIH
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHUM;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSACHATh TPUUMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSTEHHOCTH, aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYyallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa WU AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
pU3HABATh CBOE MPABO HA OMMUOKY MPHU pelieHnH GU3HNUECKUX 3a7a9 I
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYTOro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kiacce peIMETHbIE PE3Y/IbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHUE W  XUMHYECKHE  SBIICHUA,
HaAO0JIIOIEHUEe, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AUMHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BemiecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, IUIACTUYECKasl),  HEBECOMOCTb,
COOOIIAIOINECS COCYAbL;

paznuyarh siBiaeHUs (Auddys3us, TEMIOBOE IBUKEHUE YacTHI] BEIIECTBa,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalleHus, Nlepeaya JaBieHusl TBEPAbIMU TEIAMU, )KUAKOCTIMU U ra3aMu,
aTMoc(epHOE [aBlieHHE, IUJIaBaHHWE TeJ, MPEBPALIECHUS MEXaHHYECKOU
SHEPI'uM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJoBeKa, MPU 3TOM MEPEeBOIUTH MPAKTUUECKYIO 3a]ja4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CUJIa YINPYTOCTH, CUJa TSXKECTH, BEC Tea,
cuiia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QQUIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAsl DJHEpPrusi), NpU OINMCAHWU MPABWIBHO TPAKTOBAaTh
(U3NYECKUl CMBICI UCTIOBb3YEMBIX BEIMUNH, UX 0003HAUYEHHUS U €AMHULIBI
(¢u3nYeCKuX BETUYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JTaHHYIO
¢u3nuecKky0 BETWYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0OTOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMd MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH O0ObsiICHEeHHE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3a7adyd B |—2 J€WCTBUS, HCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO pPEHIUTh MPU TTOMOIIH
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peAnoiokKeHue (TUIOTEe3y), pa3IndyaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yabTaT, HaXOAUTh OIIMOKHA B XOJI€ OIbITAa, JeiaTh BBIBOILI IO €T0
pe3yabpTaTam;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (U3NYECKUX SBICHUH  WIH
(bu3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE IPEANONI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3alIUCHIBATh X011
oTbITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE HM3MEPEHHS] PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHIBI W TEMIEpaTypbl C UCIHOJIb30BAHMEM AaHAJIOTOBBIX U
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCIOJIb30BaHUEM IMPSAMBIX H3MEPEHUU (3aBUCUMOCTH IyTHU
PaBHOMEPHO JABMKYLIETOCS T€Ia OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIBbI TPEHHS OT IUIOIIAANA COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BHITAIKUBAIOWIEH CUIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IUTAHUPOBAHWM  Y4eOHOTO HWCCIEIOBaHUSA, COOUPATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAysd MNPEeIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



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

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UYCCKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CIEAys TMPEIIOKECHHOW HWHCTPYKIMHM: TPH BHITOJHEHUN
U3MEpeHUl coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHUCIATH
3HAYCHHE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETP, COOOIIAIOIINECS COCYIbl, OapomeTp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMMOPIITHEBOW HACOC, apEOMETP), HUCIIOIb3Ys 3HAHUS
0 CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMbIE GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
9KOJIOTUIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COAepIKAHUS, CIIPABOYHBIE MAaTEPUAITbI, PECYPCHI
cetn VHTepHeT, BiameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHpOpMANHK (HU3UIECKOTO COACPKAHUSA, B TOM
quclie MyOJUYHO IeTIaTh KPaTKHUE COOOIIECHUS O PE3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIEJOBAHUN pacmpenensiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECUCTBUE, YYUTHIBASI MHEHUE OKP YKAIOIIKX.

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

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpucTajuibl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emMitH, pei( MoI0COB, POIIb MATHUTHOTO TTOJIS /IJIs1 KU3HH Ha 3emiie,
NOJISIPHOE CHUSHHE, TMPU HTOM TMEPEBOJUTh MPAKTHUECKYIO 3a7adyy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJEeJdbHAsg TEIJIOEMKOCTh BEIECTBAa, yHAelbHAas TeIuloTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAaIlTUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJIEKTPUUCCKUAM 3apsi, Crjia
TOKa, OJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeIbHOE COMTPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKa), TPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (PU3UYECKUA CMBICIT
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3bIBAIONINE JAAaHHYI (U3MYECKYIO0 BEIMYHHY C
JIPYTHMH BEIIMYMHAMHU, CTPOUTH TpadUKH H3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYCCKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiia, 3akoH OMa /sl y9acTKa IeTH, 3aKOH
Jlxoyns—JIeHIa, 3aKoH COXpaHEHUs SHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMAaTHYCCKOE BBIPAKCHUE;
OOBSCHATh (PU3HUYECKHE TPOIECChl M CBOMCTBA T, B TOM 4YHCIC U B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYNHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 1—2 JTOTHYECKUX
IIaroB ¢ Omopod Ha 1—2 W3YyYCHHBIX CBOMCTBA (PU3NUYCCKHUX SIBJICHHA,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THBIE 3amadydl B 2—3 JCHCTBHS, WCIONB3YsS 3aKOHBI H
GopMymbl, CBS3bIBaIONINEe (U3MUECKHME BEIWYMHBI: Ha OCHOBE aHaH3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pelIeHWs] 3aJadd, BBIOMPATh 3aKOHBI H  (OPMYIIHI,
HEOOXOAMMBIE JJIsi € pelIeHHs, NPOBOJUTH pacyéThl W CpPaBHUBATH
NIOJTy4YeHHOE 3HAaYCHHE (PH3NIEeCKON BEIMUMNHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
poBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTH TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWs TPU M3IYyYEHUH OT I[BETa M3Iydaromed (MOTIIOMIArOIICH )
MIOBEPXHOCTH, CKOPOCTh HCTAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH U
wiomaan e TOBEPXHOCTH, DOJEKTPU3AIMS TEeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alllsi MAarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEWCTBHS
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH



MpoOBepsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTHU
BO31yXa, CUJIbl TOKA, HANpSIKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YNbTATh
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMUMHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYUIEro 4epe3 IMPOBOJHUK, OT HANpPSIKEHUS Ha  MPOBOJHUKE,
UCCJIeIOBaHUE TMOCIEAOBATEIbHOIO M  MapaJyIebHOIO  COEIMHEHUN
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TA0JIUIl U TpadUKOB, J1eTaTh
BBIBO/JIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl NPEAJIOKEHHON MHCTPYKLUHH, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX ONHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, HABUTaTellb BHYTPEHHErO CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEIOBATENILHBIM U MapaJIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3invasi
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUU B IOBCEIHEBHOM



AKU3HU 7151 oOecrieyeHus: 0€30MacHOCTH MpH O0OpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYLIECTBJISITh NOUCK HH(POpManuu (U3HYECKOTO COJEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOTHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3HUECKOro COAepkKaHUs, CIPABOYHbIE MaTepUabl, PECYPChI
ceru HrepHer, Biaxers IpuéMaMM KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHpOpMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
coJiep KaHusl, B TOM YHCJIE yOJIMYHO MPEICTABIATH PE3yIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKOU IESITEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (U3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTAllUEN;

OpU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOILIECCOB PACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CICAUTh 3a BBIIIOJHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIIBHOCTD IPYIIIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOIEUCTBUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJeOaHus M
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
najJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JIBIXKEHHUE, OTPaKeHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OeIoro cCBeTa B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs! PAaJMOAKTHBHOCTh, BOSHUKHOBECHHE JMHEHYATOTO CIIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SIBICHHS B TPHPOJE:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SIBJICHUS B TMPHUPOAC, OMOIOTHMYECKOe JEHCTBHE BHJIUMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBa (MpHU3HAKK) (HU3UUICCKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TpPEHHUs, CHUJla YNPYTOCTH, CHJIA TKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, MOTECHIIMAbHAS YHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasi SHEPTHs, OJIHAS MEXaHUUECKasi SHEPTHs, IEPUO/T
U 4YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UUECKUX BEIUYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YS 3aKOH COXPAHEHHS DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHSI,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO W MAacCOBOTO YHCEI
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHH ),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBL: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHUE, BBISBISATH
HEJO0CTAIOIIME WM U30BITOYHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pEIIeHUs, NPOBOAUTH pacuy€Tbl M  OICHUBATH
PEANMCTUYHOCTH MOJYYEHHOT0 3HAUEHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOpble MOXXHO pEUIUTh MNpPU MOMOIIU
(Gu3MUEeCKNX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOTIOAEHUI0O (PU3MYECKUX SBICHUH  WIH
¢u3nuecknux CBOWCTB Tell (M3y4yeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IMEpHoAa KojeOaHUM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NMPYKUHBl U HE3aBUCHUMOCTH OT
aMIUIATY Il MaJIbIX KOJIeOaHUH, MPSIMOJIIMHENHOE paclpOCTpaHEHHUE CBETA,
paszioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs NpeaMeTa B coOuparomiei
JUH3€, HaAOJIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITEJIbHO  CcOOMpaTh yCTaHOBKY M3 HW30BITOYHOro Habopa
000py10BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTaThl, POPMYIUPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEPEHHUS
(M3MepuTenbpHOro Npudopa);

OPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIHYUH C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHHM (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBHMJKEHHHM 0€3 HadYaJlbHOM CKOpPOCTH, HepHoja
KoJIeOaHUI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHbI HUTH, 3aBUCHMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIIEHHs OT yrIja
najeHus1): IJJAHUPOBAaTh HCCJEJAO0BAHHME, CaMOCTOATEIBHO COOMpAaTh
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



bu3MYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3ybTaTaM UCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTb U YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHsSI, MEXaHW4YecKas pabdoTa M MOIIHOCTh, YacTOTa WM TICPUOJ
KoJieOaHWA MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeAys NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YIbTaThl C YIETOM 3aTaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEI0, TOYCHYHBIH HCTOYHUK
CBeTa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIC]Ib aTOMa, HYKJIOHHAst MOJICITb
aATOMHOTO sJIpa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, JATYMKU TOJOKEHUS, PACCTOSIHUS M YCKOpPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PUCYHKU HM3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArONIeH INH3E;
NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH HWHPOPMAIUIO O  TpHUMepax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIICCTBIISITh TOUCK WHPpOpManuu (U3HYECKOTO COJCpKAHHUS B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJICHUE TMpEe3eHTalre ¢ y4éToM OCOOEHHOCTEW ayauTOopuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya qaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

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



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

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

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



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SBnenus npuposl. dusnyeckue
SBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

duznuecKkue BEITMUYNHBI U UX
M3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl PU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEpATyphl"

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro



https://m.edsoo.ru/ff09f72a

TOpPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4qeM
OoJ1b1Ie BBICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAOIINE TUCKPETHOE bubmorexa LHOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBM>KeHHEe 4acTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HaOJIOACHHIO TEIIJIOBOTO
pacIIUPEeHHS Ta30BY
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMU
BCIICCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJIBI
MexaHHYeCKOE JIBHIKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
bu6mmoreka [JOK
13 Cropocts. EAMHHLEL cKopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU JABUKEHUS Bubmorexa OK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. ?aKOH WHEpLUU. BuGmiorexa LOK
15 B3aumojelicTBrue Ten Kak NpuyuHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubmuoreka [JOK

16
1 00BbeMa TeNa [0 €ro INIOTHOCTHU https://m.edsoo.ru/ff0a0fee
Jlaboparopuas padoTa
17 «OrnpeneneHune MmIOTHOCTH TBEPIOTO
Tena»
18 Pemenue 3amau mo reme bubmmoreka [IOK
"ITinoTHOCTE BerrecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicteus ten. Cria
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3y4yeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUJIOKEHHON CHUJIBI»
21 SInenue tarorennsa. Cuia TsSHKECTH
CBs3b MEXKY CUJION TSKECTH U
. bu6mmoreka [IOK
22 maccoii tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TshKecTH
Cuiia TSDKeCTH Ha APYrux IUTaHeTax.
23 dusnyeckue XxapakTepUCTUKU Eubmrorexa HOK
P p https://m.edsoo.ru/ff0a1502
IUIaHET
bubnuoreka [JOK
24 Wsmepenue cuit. JIluHamomer
p A p https://m.edsoo.ru/ff0al8cc
Bbubanorexa LIOK
25 Bec tena. HeBecomocts 1
https://m.edsoo.ru/ff0al778
CnosxeHnue ABYX CHJI, HaIIpaBJIEHHBIX
N v N P bubmuoreka [JOK
26 10 OJIHOM IPSIMOIA.

PaBHOzelicTBYOIIAS CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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

27

Pemenue 3anau no reme
"PaBHogeiicTByromast cui"

28

TpeHune CKoJIbXKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

JIabopartopnas padota «3ydyenue
3aBUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKEHUSA OT CHUJIbI JaBJICHUSA 1
XapakTepa COMPUKACAIOIIUXCS
ITOBEPXHOCTEN»

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

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenne 3agay no TemaM: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cr, «CHIbDy,
«PaBHOACHCTBYIOIIAS CHID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponpHas paboTa o temam:
«MexaHHuecKOe JBIKECHUEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pasKeHUE CHIDY,
«Cunb»

33

Hasnenue. CriocoObl yMEHbLICHUS U
YBEJIMUEHUS J1aBICHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiieHue raza. 3aBHCUMOCTD
JaBJIEHM ra3a oT 00bEMa,
TEMIEPATYPHI

bubnuoreka [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TEIaMU, XUIKOCTIMH U ra3zaMu bubmorexa LIOK
> HKHA ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
JlaBlIeHME B )KUIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CUJIBI bubmmorexa [TOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau o teme «JlaBienue bubmmoreka [{OK
B JKHAKOCTH H Tra3ze. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmmoreka [IOK
38 Coo0
OODIIAIOIIHECH COCY BT https://m.edsoo.ru/ff0a2970
. bubmuorexa [JOK
39 r
HAPABIHECIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuraeBoi
SKAIKOCTHEIN HAacoC
Atmocdepa 3emun. [IpuanHsn
CYIIIECTBOBAHUS BO3 HOH
T AV bu6mmoreka [IOK
41 0001104KM 3eMIIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
42 Bec Bo3myxa. ATmocdepHoe bubnuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnunoreka [JOK
nasnenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJIEHUS OT BBICOTHI Ha, OBHEM bubmnorexa [IOK
a P https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepouns. ATMocdepHoe bubnuoreka [IOK

JAABJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau o reme

46 "AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH M ra3a Ha
47 IIOIPYKEHHOE B HUX TEJIO. brbmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas padoTa
48 «OmpeneneHue BHITATKABAIOIIECH bubnuorexa [JOK
CHUJIbI, ICVCTBYIOILIEHN Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTE)
JlaGopaTopHas paboTa 1Mo Teme
«MccnenoBanne 3aBUCUMOCTH Beca
49 TeJa B BOJE OT 00bEMaA bubmorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPYKECHHOU B KHUJIKOCTh 9aCcTH
Tena»
bu6mmoreka [IOK
>0 Hnapattite en https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa Win
51 KOHCTPYMPOBAHHE JIOAKH U
OmpeJieNicHue e€
rpy30n04bEMHOCTH"
Pemenue 3aaau no Temam:
52 «IlnaBanue cynoB. bubnuoreka [IOK
BosgyxomnaBanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U ra30B»
bu6mmoreka [JOK
>3 Mexanicckas pabota https://m.edsoo.ru/ff0a3f82
54 MomtHocTs. EQUHUIIEI MOIIIHOCTH bubmiorexa LIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPH
noabéMe 1o jecTHuue"

56

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHE cuil Ha peryare

57

KonTtposnsHas paboTa o teme
«/laBnenue TBEpABIX TEN,
KUAKOCTEN U ra3oBy /
Bcepoccuiickas npoBepoyHas
pabota

58

PesepsHblit ypok. Pabora ¢
TEKCTaMHU 10 TeMe «/laBieHue
TBEPJBIX TEIN, )KUJIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepoyHast
pabota

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

JlaGopaTtopHnas pabota
«HccnenoBanue ycnoBuit
pPaBHOBECHS pbIyara

0.5

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

60

Pemrenue 3agay mo reMme «YCiIoBuUs
pPaBHOBECHS pbIyara

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent nmonesnoro aeicTeus
MexaHusma. Jlaboparopnas paboTa
«3mepenue KIIJ] HakinoHHOM
MIJIOCKOCTH

0.5

62

Pemenue 3agau no reme "Pabora,
MoIiHocTh, KIT/1"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckast SHEpTUsl.
Kunerndeckas u noTeHuuanbHas
SHEPIus

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

64

3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPrUu

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

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCcrepUMEHTANbHOE OTIpeIeTICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATLHON YHEPTUU TIPU
CKaThIBAHHUHM TeJa MO HAKJIOHHOUW
IJI0CKOCTH"

66

KonTponbHas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPrUs»

67

PesepBubiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHndeckoe
nBIkeHue"

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

68

PesepBubiit ypok. Pabora ¢
TeKcTamu 1o TeMe "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnnorexa [JOK
TEOPUHU U UX OTIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEpPAOTO, )KUAKOTO U
3 ra3000pa3HOro COCTOSHUH 1 bubnmorexa [JOK
p https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe pacIIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIepaTypbl
8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1
YaCTHII



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

Buyrpennss sneprus. Crioco0bl

bubmuoreka [JOK

o W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

10 Bt Temonepesati https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEeHHE TEIUIOBOTO OaaHca.

13 TennooOMeH u TeTIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEIJI000MEeHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topstueil BOAbI"

Pacuer konuyecTBa TEIIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHuUs
TeJa ¥ BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlaGopaTtopHas pabota

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOIINBA. Y IeJbHas bubnunoreka [JOK

TCIUIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA TJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas paboTa
"Onpenenenne yaenbHOM TETIOThI
TJIaBJIEHUA Jibaa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas teriora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO
TABIICHUS

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

22

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEIIbHOM BJIaXXHOCTHU

Bo3qyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4d Ha onpenecHue
BJI&YKHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEH U 3aIIATA
OKpYXarolen cpeabl

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

26

3aKkoH COXpaHCHU: U IPCBpALLICHUS
OHCPTHUH B TCIJIOBBIX IMPOLIECCAX



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

[ToaroToBka K KOHTPOJLHOM paboTe
o teMe "TemioBnie IBICHUS.

bubmuoreka [JOK

21 W3meHeHne arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTtposnsHas paboTa o teme
28 "TGHJII)OBI)IG aBJII)eHHsL N3menenue brbmmorexa [OK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsSI0B
Ypok-uccienoBanue
30 "DeKTpHU3aIs TSN HHAYKINEH U
IIpY CONPUKOCHOBEHUN"
31 B3anmonericTBue 3apsoKEHHBIX TEII. bubmuotexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [IOK
noJi. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0la
ANEKTPUUECKUX MOJIEH
Hocurenu snekrpruueckux 3apsaos.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH bubnuoreka [JOK
COXpAHEHUS JEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha npUMEHEHHNE bubnnoreka [JOK
CBOMCTB DJICKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €r0
bu6mmoreka [JOK
36 cyiecTBoBaHus. McTouHNKN

QJICKTPUYICCKOT'O0 TOKA

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubmuoreka [JOK

37 eNCTBUSI DIIEKTPUUYECKOTO TOKA
A P https://m.eds00.ru/ff0ag6b2
VYpoxk-uccnenopanue "JleiictBue

38 AIEKTPUIECKOTO TTOJISI Ha 1
MIPOBOJIHUKY U AUDJIECKTPUKH"

DneKTpUYeCcKuil TOK B METAJLIAX, bubnuorexa [JOK

39
JKHJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "N3mepeHue u peryaupoBaHUE CUITbI 0.5 bubmorexa OK

. P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTpUYECKOE HAIIPSIKEHUE.

42 Boastmerp. JlaboparopHas pabota 05 bubnuoreka [IOK
"W3MepeHHe U PETYIUPOBAHUE ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY enpHOE CONMPOTHBIICHUE bubmmorexa [TOK
A P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
44 CONIPOTHUBIICHHUS IMPOBOJHHUKA OT €T0 1 bubmmorexa [IOK
P poBOA https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOTrO
ceyeHus U Marepuaia"
3aBUCHMOCTh CHJIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH OMa Juist

ydqacCTKa Lernun

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIbI

bubmmoreka [{OK

46 TOKA, U ero uepe3 pe3ucTop, oT
Ay pe3p p https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApAIIICIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MIPaBUJIA CIIOKEHUS HANIPSKEHNUN bubnuorexa [JOK
MIPY MOCIIEI0OBATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBUJIa Il CUJIBI TOKA IPU bubnuoreka [IOK
MapajieIbHOM COECTMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npUMEHEHUE
50 3akoHa Oma 1 pasiInyHoro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTh
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlabopaTopHas paborta
52 "On I;zlenlejHI/Ie pa6OTbI A MOILIHOCTH bubmorexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DneKTpuYecKre enu U
53 MOTPEOUTENHN IIEKTPUIECKOI bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
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https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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ITocTostHHbBIE MarHuThbl, UX

54 .
B3aUMO/ICHCTBUE
55 VYpoxk-uccnenopanue "N3yuenue 1 bubnuorexa [JOK
M0JIeH MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MarauTHoe 1moJie
bubmmoreka [{OK
56 3eMIIn ¥ €T0 3HAYCHUE TS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEeKTpUYECKUe 3apsiibl.
bubmmoreka [IOK
57 3apspKeHHBIE TeJla U X
. . https://m.edsoo.ru/ff0abd2c
B3auMOJIeHCTBUS. [locTOSTHHBIN
AIEKTPUYECKUN TOK"
KonTponbnas paborta o teme
"DnexkTpuuecKue 3apsapbl.
3apsKEHHbIE TeJla U UX
. . bu6mmoreka [IOK
58 B3auMoeiicteus. [1locToAHHEBIN
. https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyuHast
pabota
PesepBubiit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTossHHbIN
N " bubnunoreka [JOK
59 ANEKTPUYECKUH TOK" /
B https://m.edsoo.ru/ff0acdc6
Bcepoccuiickasi mpoBepodHas
pabota
OnbIT OpcTena. MaruutHoe nosje
60 ANEKTPUYECKOT0 ToKka MarauTHoe bbmmorexa [JOK
P https://m.edsoo.ru/ff0acld2
T0JI€ KaTYIIKA C TOKOM
61 [IpumeHeHne 2NEeKTPOMarHuToB B 05 bubnuoreka [IOK

texHuke. JlabopaTopnas padora

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"U3yueHue neicTBUSI MarHUTHOTO

10JIs1 HA MPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrionp3oBaHue

BHCKTPOI[BHFaTeHeﬁ B TCXHUYCCKUX

YCTPOMCTBAX U HA TPAHCIOPTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBaHue u U3ydeHue
paboThI 3EKTpoABUTATENS "

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

63

OnbiTel @apajes. 3akoH
SHGKTpOMaFHI/ITHOI\/’I HUHAYKOWU.
[IpaBuio Jlenna

64

OnekrporeHeparop. CrocoOs
MOJTYYEHHUS ANEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO30OHOBJISIEMBIX UICTOYHHKAX
SHEpPruu

65

[ToaroroBka K KOHTPOJILHOM paboTe

1o Teme "DNEeKTpUYECcKue u
MAarHUTHBIE SBJICHUS"

66

KounTponbnas pabora o teme
"DJIeKTpUUECKHE U MAarHUTHbBIE
siBieHUs"

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

67

PesepsHriit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeIuioBrie
sABJIEHUS"

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

68

PesepBHrlit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MardauTHbIe
SIBJIEHUS"



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

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂnﬂ :)Igg)al;?)l;:;eenbﬂme
padoTsbI padoThI pecypest

1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIMHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBF)KCHHSI. 1
I'paduk ckopoctr
JlaGopaTtopHas pabota

7 "Onpenenenye yCKOpeHus Teja Ipu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepssiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agay mo teme «Cua
YOPYTOCTH»
JlaGopaTtopHnas pabota
17 «OmnpeneneHue KECTKOCTH bubmmorexa [OK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
bubnuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota
20 "Onpenenenue kodpdunrenHTa bubmmorexa [IOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHUS
Pemenue 3aga4 mo teme "3aKoHbI
21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna Bubmiorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO bubmorexa LIOK
' P https://m.edsoo.ru/ff0af044
mageHust
Ypok-koHpepermus "[IBUKeHUE T
23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenne 3amau mo teme "Cuna
24 TSYKECTH U 3aKOH BCEMUPHOTO brbmmorexa [OK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTts u eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpaOTO TEMA C bubmorexa LOK
. % https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUSL.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCHE MaTepuaIbHON TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenue 3agau no reme "MomeHT bubmuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe
" bubnnoreka [JOK
29 no Teme "MexaHndecKkoe JBMKCHHE.

Bsaumonetictue Tea"

https://m.edsoo.ru/ff0b0408



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

KonTtposnsHas paboTa o teme

30 "MexaHU4ecKOe IBHKEHUE. Bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsc tena. IMITynbC CUIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICHCTBHE

32 Pemenne 3agau o reme "3akoH bubmmoreka [{OK
COXpaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeakTuBHOE
JBUKECHHE B MIPUPOJIE U TEXHUKE"

bu6moreka [IOK

34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/Ffob0agA

35 PabGoTta cunibl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota

36 «OrnpeneneHune padoThl CUIIbI TPEHUS
MIpY paBHOMEPHOM JIB)KEHUU TeJia
10 TOPU30HTAIBHOMN OBEPXHOCTI

37 CBs13b 5HEpruu 1 paboThI.

[ToTenumanpHas sHEprus

38 Kunernueckas sueprus. Teopema o bubmuoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe

40 JIaGopatopHas pabota «/3yuenue bubnuoreka [IOK

3daKOHa COXpAaHCHUSA SHCPIUN»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JABHKCHHUC U €T'0
XapaKTCPUCTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KojaeoaHusl.
BoinyxeHHble KoeOaHusl.
Pes3onanc

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

43

MareMaTruecKkuii U IpyKUHHBII
MAasITHUKH

44

VYpoxk-uccnenoanue «3aBUCUMOCTh
nepuoja KojieGaHUM OT KECTKOCTH
MPYXKUHBI K MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruy npu
MEXaHUYECKUX KOJEeOaHUIX

46

JlabopaTtopHnast pabota
«OmnpezeneHe 4acToThl U EpUoia
KOJIeOaHUI TIPY)KUHHOTO MasiTHUKA)

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPHO/1a KOJIeOaHU i
rpy3a, MOJIBEIMICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBONMCTBA
MeXaHW4YeCKUX BOJIH. [IpooabHbIC 1
TTOIIePEYHBIC BOJTHBI

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

49

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TeTI€.
Ceiicmnueckue BOJIHbI"

50

3Byk. Pacripoctpanenue n
OTpa)XCHHE 3BYyKa



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

51

Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxyCcTHUECKUN PE30HAHC

53

Ypok-koHpepeHmus "YIpTpa3ByK u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanudeckue KojaeOaHus: ¥ BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbnas paborta o teme
"3aKOHBI COXpaHEHUS.
Mexannyeckue Koye6aHus 1 BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX BOJH

58

Ypoxk-koudepennus "lkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHue 37IEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBsA3H"

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

59

VYpoxk-uccnenopanue "N3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOHMIIBHOTO TeliedoHa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amgau Ha OIIPCACIICHUC
YaCTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHasl IpUpoJa CBETA.

bubnmoreka [JOK
ol Cropocts ceeta. BomHorke https://m.edSO(])_.[ ru/ff0b31d0
CBOMCTBaA CBETA
Hcrounuku ceera. [Ipsmonuneitnoe
62 pacmpocTpaHeHue CBeTa. 3aTMECHHUS brbmmorexa LOK
https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKOH OTpaKE€HUS CBETa. 3epKaja.
63 Pemenue 3a1a4 Ha MpUMEHEHHE bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienne cera. 3akoH bubnuoreka [IOK
MIPENOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBeTa. Mcnonap30BaHUE MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKECHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOIAX
JlaGopaTtopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPETOMJICHUS CBETOBOTO JIy4da OT
yTJia MaJIcHUs1 Ha TpaHuIie "BO31yX-
crexao""
Ypok-koHbepeHIus
"Hcnonp30BaHue NOJHOTO
67 BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [JOK
68 JIun3bl. OnTHyeckast cuja JIMH3BI httos://m.edsoo.ru/fOb3f2c
69 IToctpoenue n3o0pakeHui B TMH3aX Bubmmorexa LIOK

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuoreka [JOK

70 pacCcTOSIHUA U ONITHYECKOM CHJIbI https://m.edso0.ru/ff0b4206
cobuparoriei JTUH3bI"

71 Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

79 I'na3 kak onTuyeckas cucrema. bub6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenuus "lepexTs
3penus. Kak coxpanuts 3peHue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 OnsiTel HetoToHa. Crnoxenue bubnuoreka [IOK
CIEKTpaJlbHBIX LIBETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHnas pabota "OMBITH 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIIEKTP

75 Y BOCIIPUATHIO IBETA MPEIMETOB TIPH bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOJICHUHU Yepe3 LIBETOBbIC
¢buabTpH"
VYpoxk-npaktukym "BosiHOBBIE

76 CBOWCTBA CBETA: AUCTICPCHSI,
uHTepdepeHus u qudpaxuus”

77 OmnsiTel Pezepdopaa u mmanerapHas bubnunoreka [JOK
MOJEINb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Moznens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie H NOTJIOMCHUE CBCTa

bubmuoreka [JOK
79 . K . JIunei
ATOMOM. RBATTRL HHCHAATHIC https://m.edsoo.ru/ffOcl44c
CHEKTPBI
Ypok-npaktukym "Habmonenune bubnmoreka [JOK
80 "
CIIEKTPOB UCITyCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUILI bubnmorexa [TOK
A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO sijpa. bubnuoreka [JOK
Hyxnonnas moxnens https://m.edsoo.ru/ff0c18ac
PagnoakTuBHBEIE TpEBpaLICHHUS. bu6moreka [IOK
83
M3oTtonsr https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau o teme: bu6moreka [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0clb4a
85 [Tepnon momypacnazna
Vpoxk-xkoadepeHIus
86 “Ppa I/IoaKT(EIBI:{H: H3JIy4YEeHUS B bubmiorexa HOK
8 i " https://m.edsoo.ru/ff0c2126
MPUPO/JIE, MEIUITNHE, TEXHUKE
SInepHBIE peakIni. 3aKOHBI
87 C(f[X paHeHESI 3au}1 OBOTO U bubmorexa LOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOTI'0 YHCE
88 DHeprusi CBA3U aTOMHBIX SIIEP. bubnunoreka [JOK
CBs13b Macchl U SHEPTrUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Ucrounuku sHeprun CosHILA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 Ypok-konpepenmus "AneprHas

sHepreTuka. Jlencreus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

PaaMoOaKTUBHBIX U3ITyYEHHUH Ha
YKUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTPOMAarHuTHOE MOJIE.

bubmmoreka [{OK

92
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIICHUS"
KonTponsHas pabora no teme
93 "DJIeKTpOMarHUTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBsie sBiaeHus"
[ToBTOpEeHue, 0600IIEHNE.
94 JIaboparopHbIe pabOTHI IO KypC bubmorexa [IOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
[ToBTOpenue, o6o6menue. Pemenue
95 AaCYETHBIX U KAYECTBEHHBIX 3a1a4 bubmorexa LOK
P " | https://m.edsoo.ru/ff0c2572
1o teme "TernoBbie Mpouecchl
[ToBTOpenue, o6o6menue. Pemenue
96 paCUETHBIX U KQaUECTBEHHBIX 3a/1a4 bubnuoreka [JOK
mo teme "KIIJI TermmoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpenue, o6obmenue. Pemenue
97 ACYCTHBIX M KAYECTBECHHBIX 33724 bubmmorexa [JOK
P \ 8 " https://m.edsoo.ru/ff0c2b30
nio teme "KII/] anekTpoycTaHoBOK
[ToBTOpEHME, 00OOIICHNE.
bubmuoreka [JOK
98 JIaGopaTopHble pabOThI 110 KypCy

"CBETOBBIE SIBJIEHUS"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, o6obmenue. Padora c

99 " 1 bubmuoreka [JOK
TERCTAMIL TIO Teme aKO,I,{ . https://m.edsoo.ru/ff0c2d6a
COXPAaHCHUSA B MCXaHHUKE

100 [ToBTOpEHwME, 0606{'1;<GHI/IG6. Pabora ¢ , BuGorexa LIOK
TeKCTaim HO TemE TRoJEhamuL I https://m.edsoo.ru/ff0c2e82
BOJIHBI

o1 [ToBTOpEHwUe, O606iléeHI/Ie. PaboTa c . Bu6morexa LIOK
TeKCTaMIf HO TeME TLBETOBRIC https://m.edsoo.ru/ff0c3044
SABJICHUSA
[ToBTOpenue, o6o6menue. Paborta ¢

102 TekcTamu 1o TeMe "KBaHTOBas U 1
anepHas ¢puzuka"

OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC IMTOHATUS

1.2

pasiindaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOIICTB M Ha

OCHOBCE OITBITOB, JEMOHCTPUPYIOIUX JaHHOC (bHSI/ILIeCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHCHIBaTh HM3y4CHHBbIE CBOMCTBAa Ten M (U3HUEcCKue SBJICHMUS,
UCTIOJIB3YSl (U3MYECKUE BEJTUYMHBI, MPH OMUCAHUHM MPAaBHIBHO
TPakTOBaThb (U3MUECKUNH CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHUs] U €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTMMHU BeTMYMHAMU, CTPOUTH I'papUK U3yUEHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3Yd H3YUYCHHBIC 3aKOHBI, IPHU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChiBAaTb €ro MaTrceMaTHU4YCCKOC

BBIPAXXCHHC

1.6

OOBSCHATh (PU3UUECKUE SABJICHHS, MPOLIECCHl U CBOMUCTBA Tell, B TOM
YyhClie M B KOHTEKCTE€ CHUTyallMil HPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISITb NPUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux IaroB ¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3MYECKUX SIBJICHUH, (PU3MUECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3a7aun B 1 — 2 nelCTBUS, UCIIONb3YS 3aKOHBI U
dopmynbl, CBs3bIBAaONINE (PU3UUYECKUE BEIMYMHBI: HAa OCHOBE
aHajM3a YCJIOBMS  3aJa4d  3aluChlBaThb  KpPaTKOe  YCIIOBHE,
HOJICTABIIATh (U3UYECKUE BEIUYMHBI B (POPMYJIBI W TPOBOIUTH
pacuérbl, HaXOAWTh CIPABOYHbIE JAHHBIE, HEOOXOIUMBIE MJIsi
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  ITOJYYEHHOU

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIIEMBI, KOTOPBIE MOXHO PELIMTH NPH TTOMOIIH
(1)I/IBI/I‘I€CKI/IX METOOA0OB, B OIIMCAHHHW HMCCIICAOBAHUS BbIACIATH
IpOBEpsieMOE  NPENINoJIOKeHHe  (TMIoTesy),  pas3iauyarth U
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH OIIIMOKH B

XO0J¢€ OIibITa, ACJAaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHl M0 HAONIOJACHHUIO (DU3UYECKUX SIBICHUW WIH
bu3nYecKuXx  CBOMCTB  Teln:  (HopMyIuUpOBaTh  MPOBEPSIEMBIC
MPEANOJIOKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, 3aMUCHIBATh X0/ OTBITa U (POPMYIUPOBATH BBIBOJIBI

1.10

BBITIOJTHATH TPSIMBIC U3MEPEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U
i ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUSI MMPHOOPOB C yUIETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (PU3MYECKOM
BEIIMYMHBI OT JPYrOM C WCIOJIB30BAHHEM IMPSMBIX H3MEPCHHH,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPEHHs], CIEIys TPEeI0KEHHOMY
mwiaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJIE TPEIIOKCHHBIX TaOIUIl U rpadUuKoB,

ACJIaTh BbIBOBI 11O PE3yjIbTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTL KOCBCHHBLIC H3MCPCHUA (i)I/I3I/I‘leCKI/IX BCJIIMYHNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpxu  BBIIIOJIHCHHUH I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)13TL npaBHjia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IMIPHUHIUIIBI JEeNCTBUSA HpI/I60p0B N TCXHHYCCKHX
YCTpOﬁCTB, XapaKTCpHU30BaTb MNPHUHIHUIILI JeiCTBUSA HU3YUYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOﬁCTB C IMOMOIIBIO HX OIIMCAHNA,




UCTIOJB3Ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U

HeoOX0uMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O MPUMEPAX)
IMPAKTHYECKOTO  HWCIIOJIb30BAaHHUS  (PU3UYECKHX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOeCredYeHHuss OE30MacHOCTH IPHU
oOpamieHnn ¢ npubOpaMd W TEXHUYCCKHUMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COOJIIOJCHUS HOPM 3KOJOTMYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMaIuu B cetu VIHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HaHUU M MyTEM CPaBHEHUs Pa3IMUHBIX MCTOYHUKOB
BBIIETATh MHPOPMALMIO, KOTOPasl SIBJISIETCS MPOTUBOPEUMBOMN HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBIITOJIHEHUH y4eOHBIX 3a/laHAN
HayYHOTIOMYJSIPHYIO ~ JIUTEpaTypy (pU3MUEecKoro cojep:kKaHus,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceth VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(opMaIy U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE ITMCHMEHHBIE U YCTHBIE COOOIICHHUSI
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC IMyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHHUH, TPU 3TOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIN TMOHSATHHHBINA anmapaTr Kypca

(1)I/ISI/IKI/I, COIIPOBOXKIAaTh BBICTYILJICHUEC Hpe3eHTaHHeI>'I

1.19

OpU  BBIOJHEHUH  Y4EOHBIX MPOEKTOB U  HCCIEeNOBaHUI
pacrpeAensiTe O00s3aHHOCTH B TpYIIEe B COOTBETCTBHUH C
IIOCTABJIIEHHBIMHM 3a7adyaMHM, CJIEIUTHh 34 BBINOJHEHUEM IIIaHa
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIbI, BBICTPaWBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAKOIINUX

8 KUIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOLIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHUC

1.3

pacno3HaBaTh IPOSIBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpPY’KaIOILlEM MHPE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPOJIE,
[P 3TOM NEPEBOANTDH NMPAKTUUYECKYIO 33/1a4y B YU€OHYIO, BbLIEATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBATh M3y4YCHHbIE CBOICTBA Tel M (U3HUYECKUE SIBICHMUS,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPHU ONUCAHUM MPAaBUIBLHO
TpakTOBaThb  (PU3MYECKUNH  CMBICH  HCIOJB3YEMbIX  BEJIHYMH,
0003HaYeHHs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0O BEJIMUUHY C
JPYTMMHU BETMYMHAMU, CTPOUTH I'papUKK U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLIECCHI,
UCIIOJIb3YSl M3YYEHHBIE 3aKOHbBI, IPHU 3TOM JaBaTbh CJIOBECHYIO
(GOpMyIUPOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BbIpaKEHUE

1.6

O0OBICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh IPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHUE U3
1 — 2 joruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘IGCKI/IX 3dKOHAa HUJIK 3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I?»I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATb KPATKOC YCJIIOBHC, BBISABIIATH
HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/la4du, BBI6I/IpaTB 3aKOHBI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I €€ peuicHuA, MpoBOAUTDb paC‘IéTLI n
CpaBHHUBATL TIIOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I‘IGCKOI>'I BCIIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaThb HpO6JlCMLI, KOTOPBIC MOYKHO PCHIWUTL IpU MOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HUCIOJIB3yAd OIMCAHUC HCCICAOBAHUA,




BBIICIIATH IMTPOBEPACMOC NNPCAIIOJIOKCHUEC, OLICHUBATL MPaBHUJIbHOCTD

nopsAaaka mpoBCACHUA UCCIICA0OBAaHUA, ACTIATh BBIBOJbI

1.9

MPOBOJMTH OTBITHI MO HAONIOACHUIO (PU3UYECKHX SBICHUH WU
¢U3NYECKUX  CBOMCTB  Tell:  (OpPMyIHMpPOBaTh  MPOBEPSCMBIC
MPEIIOJIOKCHUS, COOUpaTh yCTAHOBKY W3  MPEAIOKECHHOTO

000py/10BaHNs, OTIMCHIBATh XO/1 ONbITA U (POPMYJIHNPOBATH BHIBO/IbI

1.10

BBIIIOJHATE HNPSAMBIC H3MCPCHUSA C HCIIOJIB30BAHUCM aHAJIOI'OBBIX
npuOOpoB M JAaTYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBAThH
pe3yibTaThl M3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOTPEITHOCTH

1.11

MPOBOJIUTh  MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM  (u3muecKoit
BEJIIMYMHBI OT JIPYrOM C HCHOJb30BAHUEM TMPSIMBIX W3MEPEHUN:
IJIAHUPOBATh HCCIENOBAaHUE, COOMPATh YCTAHOBKY W BBHITIOJHSTH
W3MEpPEeHUs, Clenys TPeaJoKeHHOMY TIUTaHy, (UKCHPOBATH
pe3yabTaThl TIOJTYYCHHOW 3aBUCHMOCTH B BHJIE TaOIHI] U TPa(UKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEpPEHHS  (PU3MYECKUX  BEJINYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHUs,  coOoupaTh  SKCIEPUMEHTAIHHYIO
YCTaHOBKY, ClIe[lysd TMpPEAI0KEHHON HMHCTPYKIMH, U BBIYUCIATH

3HA4YCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB IIpaBuJIa TCXHHUKHU 0e301macHOCTH Ipu pa60Te C

1a60paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLMUIIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHMCAHUS, UCHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUA U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 10 CXeMaM U CXCMATUYHBIM PUCYHKAM, COCTABJIATh CXCMbI
QJICKTPHUYCCKUX Herner ¢ MNOocJeJ0oBaTelIbHBIM U mapaujiCJIbHbIM
COCAMHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lenei

1.16

IOPUBOAUTE TpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpax)
IOPaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
NOBCEHEBHON KU3HM i obOecreueHUst OE€30MacCHOCTH MpHU

O6paI_I_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbA U CcOOII0ACHUS HOPM 3KOJOT'MYCCKOro

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.17

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetn VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUH U TyTEM CpaBHEHUS
JIOTIOTHUTEIIFHBIX WMCTOYHUKOB BBIICIATh HH(POPMAIHIO, KOTOpas

SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPU BBHINOJHEHUM Y4YEeOHBIX 3aJaHUN Hay4HO-
HNOMYJISIPHYIO JIUTEPATypy (PU3MUECKOr0 COAEp KaHUs, CIPaBOYHbBIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IMCBMEHHbIE W KpPaTKUE YCTHBIE
cooOrmenus, 0600mas UHPOPMaIMI0O W3 HECKOJIbKUX HCTOYHHUKOB
(bu3NYECKOTO COoJepKaHUs, B TOM UHCie MyOIMYHO MPECTABIATH
pe3yJbTaThl MPOEKTHOM WA UCCIIEI0OBATEIbCKOM ACSITEIbHOCTH, TPU
3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBIM IMOHATUWHBIN ammapar

Kypca (DU3HKH, COMTPOBOXK/IATh BHICTYIICHUE TIPe3eHTalnen

1.20

IIPU BBINOJIHEHUN YUYE€OHBIX IPOEKTOB U HCCIIEI0BAaHUN (PU3HUECKUX
IIPOLIECCOB PacHpeesiaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJICGHHBIMU 3aJjauaMi, CJEAWTh 3a BBIOJHEHHWEM IlJIaHA
JNEUCTBUMI M  KOPPEKTUPOBATh €ro, aJIeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

paspemiatb KOHGIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pa3invaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘IGCK06 SABJICHHUC

1.3

PacCnio3HaBaTh MHPOSABIICHUC H3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH B

OKpyKaromeM MUpe, B TOM YUCIIC (I)I/ISI/I‘{CCKI/IC SABJICHUS B IpUPOAC,




IPU 3TOM TIEPEBOIUTH NMPAKTHUYECKYIO 33a7]a4y B YU€OHYIO, BBIJIENIATh

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PU3NICCKUX SIBIICHUI

1.4

ONMCBHIBATh M3Y4YECHHBIC CBOWCTBA Tel U (PU3UUECKHE SIBICHHA,
UCTIONB3YSl (U3NYECKUE BEIMYUHBI, NPU ONHCAHUH IPABHIHLHO
TPaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHULBl (U3NYECKUX BEJIMYUH, HAXOJUTh
(GopMyInbl, CBS3BIBAIONINE JaHHYIO (PU3MUYECKYIO BEIHYMHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH I'papUKU U3YyUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TEJ, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
WCIOJIb3ysd H3YYEHHBIE 3aKOHBI, MPU 3TOM [JaBaThb CJIOBECHYIO
GbOopMyTHpPOBKY 3aKOHa U 3allUCHIBAaTh €ro MaTeMaTU4YecKoe

BBIpa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluil IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBIABJIISATH HpI/I'-II/IHHO-CJ'Ie,ZICTBeHHBIe CBsI3U, CTpOI/ITI) O6’I)$ICHCHI/IC n3
2 — 3 JIOTMYECKHX IIIaroB ¢ TMOMOIIbI0 2 — 3 M3YYECHHBIX CBOMCTBA

buznyeckux ABIeHUH, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIC 3amadd (OMUpAroNIMecs Ha CHCTeMy u3 2 — 3
YpaBHEHHII), HCIIONB3ys 3aKOHBI H (OPMYINBI, CBS3BIBAIONINEC
¢u3uvecKkue BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBHS 3aJadu
3alMCBIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTAOIINE HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIbI, HEOOXOAMMBIC
JUIsSL PEUICHHUsS, TIPOBOJUTH PAacUYEThl M OLICHUBATh PEATHCTUYHOCTD

IMOJIYYCHHOI'O 3HAaUYCHUA (bPI?»PI‘ICCKOﬁ BCJIIMYMHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX METOHOB, UCIIOJIB3YsI OIMMCAHNEC NUCCICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHUBATL IIPABHUJIbHOCTH IIOpSAAKaA
MMPpOBCACHUA HMCCIICAOBAHUA, [ACJIAaTb BbIBOIbI, HHTCPIIPECTHPOBATDH

PE3yIbTaThl Ha6HIOI[eHHI>’I H OITIBITOB

1.9

IMPOBOAUTL OIIBITBI 110 Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘ICCKI/IX SIBIICHUH WU
(l)I/I3I/I‘IeCKI/IX CBOMCTB T€J: CAaMOCTOSTEILHO CO6I/IpaTB YCTAaHOBKY U3
M30BITOYHOTO Ha6opa O60pyI[OBaHI/IH, OIIMChIBATb XOJ OIIbITa U €ro

pe3yabTaThl, GOPMYIHPOBATH BBIBOIbI




1.10

OPOBOJUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX H3MEPEHUH,
OTpeensisi CpelHee 3HaueHHEe HM3MepseMON BeluuuHbl ((PoKycHOE
paccrosiHue coOuparomiei JTUH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTENBHOTO Iprudopa)

1.11

MPOBOJIUTh HCCJIEAOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEJIMYUH C
WCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: TUIaHUPOBATh UCCIEA0BAHHUE,
CaMOCTOSITEIBHO COOMPATh YCTaHOBKY, (DMKCHPOBATH PE3yIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIUYWH B BHJIC TaOIUIH

Fpa(i)I/IKOB, ACIaTh BBIBOJbI MO pE3YJbTaTaM UCCICI0OBAHUA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEPEHHUS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaThb ~ W3MEpPEHHs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATE W3MEPEHMS, CIEAys MPEeIIOKEHHON
WHCTPYKLMHU, BBIYUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3UPOBATH
MOJYyYEHHBIE PE3yJNbTAaThl C YYETOM 33JJaHHOM IOIPEIIHOCTH

A3MEpeHun

1.13

coOnrofaTh mMpaBuiia TEXHUKH Oe3omacHocTH TMpu paboTe ¢

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKU U3YUEHHBIX (PU3NYECKUX MOJEINIEH:
MaTepuaigbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO0, TOYECHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IJIAHETapHasi MOJENlb aroma,

HYKJIOHHasd MOJACJIb aTOMHOTO sAapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOpPOM HAa MX OMHMCAHUS, HCIHOJbB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BAThb CXCMbI W CXCMATHYHBIC PUCYHKU H3YUYCHHBIX
TCXHHUYCCKUX YCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHYCCKUX ITPOLUCCCOB IIPH PCHICHUN y‘IC6HO'HpaKTI/I‘ICCKI/IX
3a/la4, OIITHYCCKHUEC CXCMbI JJIA ITIOCTPOCHHA H306p8.)K€HPIﬁ B IINTIOCKOM

3epKaie ¥ coouparomieil TuH3e

1.17

NOPUBOAUTE TNpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpPax)
NPAaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
NOBCEHEBHON KU3HM Ui obOecreueHus: 0O€30MacHOCTH  IpH

O6paI_I_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbA U C06ﬂBlHCHHH HOPM 3KOJOT'MYCCKOro

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.18

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetr IHTEepHET, CaMOCTOSITENTLHO (DOPMYIIUPYST IOMCKOBBIN 3a1poc,
HAaXOJWTh TyTH OMNPEACICHUS JOCTOBEPHOCTH  IIOJTYy4CHHOM
UH(POPMAIIMM HAa OCHOBE MUMEIONINXCS 3HAHWUW W JOMOJTHUTEITHHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMPU BBHINOJHEHUM Y4YEOHBIX 3aJaHUNA Hay4HO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro CO/AEp KaHUs, CIpPaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMaLIUU U3 OJTHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb cOOCTBEHHEIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKUX HCTOYHHKOB (bmnqecxoro
COJIep’KaHus, MyOJIMYHO MPEICTaBIATh PE3yAbTaThl IPOEKTHON WU
HCCIEOBATEIbCKON  JCSITENIBHOCTA, TPH  OTOM  T'PaMOTHO
WCIOJIb30BaTh H3YYCHHBIM MOHSATUWHBIA anmapar HM3y4aeMoro
pasnena GU3MKH U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaluei ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB

1.21

IIPU BBITOJHEHUN Y4€OHBIX IPOEKTOB U UCCIeI0BaHUN (PU3HUECKUX
MPOLIECCOB PacHpeeNiATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJHEHHUEM IUJIaHA
JNEUCTBUII M KOPPEKTUPOBATh  €ro, aJeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYMIBbl, BbICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pa3pemniatb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

1.1

®usnka — Hayka O HpuUpoAe. SIBICHHS NPUPOIBIL.
®u3nyecKkue SBICHMS: MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnueckue BeIUYMHBL. VI3MepeHue QuU3MUECKUX
BenmuuuH. Dwmsmueckue mpubopel. [lorpemHoCcTh

n3MepeHnil. MexxayHapoHas CUCTEMA €IUHUIL

1.3

EcTtecTBeHHOHAyUHBIN METOJ MO3HAHUS: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJIBH)KEHUE TUTIOTE3,
AKCIIEPUMEHT T1I0 TPOBEPKE THIOTE3, OOBSICHECHUE

HaAOJIFOIAEMOT0 SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue pabOTHI:

#H##Par###l3mMepenne pacCTOSHHM.
###Par###l3mepenne o0béMa XKUJIKOCTH U TBEPIOTO
Tea.

###Par###OnpeneneHue pa3MepoB MabIX Tell.
###Par#Ht#13smeperue TemmepaTypsl MpH  TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U IaTYHUKaA TEMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHNU BEILIIECTBA

2.1

###Par#H#Crpoenre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMepbl. ONBITHI, JOKA3bIBAIOIINE JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###][Bmkerne  vactur  BemiectBa.  CBs3b
CKOPOCTH JBWXKEHHUSI YaCTUILl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, tudpdysus

2.3

BzauMmopelicTBue 4yacTuIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUC




H#HPar### ArperatHbie COCTOSIHMS BEILECTBA:

CTpOEHHUE rasos, KUIKOCTEN u TBEPABIX
2.4 (kpucTtainyeckux)  Tela.  B3auMocBs3b  Mexay
CBOMCTBAMHM  BEUIECTB B  Ppa3HbIX  arperarHbix
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTueckue pabOThI:
#H##Par###0Onenka tuaMeTpa aToMa METOJIOM PSIOB (C
UCIOJIb30BaHuEM GoTorpaduii).
2.6 #HHHPar#H#0nbITEL 0 HAOMIOAEHHMIO  TEIJIOBOTO

paciupeHus ra3os.
HAHPar#H#0OnbITHL 10 OOHApPY)KEHMIO JEMCTBHS CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
###Par###Cxopoctb.  CpenmHsisl  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JBIKCHHH. Pacuér mytu m BpeMeHH
JBUKECHUS
SlBnenne nHepuuu. 3aKOH MHEpUMU. B3aumonelicTBue
3.3 TN KaK MpUYrHAa U3MEHEHHS] CKOPOCTH JBUXKEHUS TeJ.
Macca kak Mepa UHEPTHOCTH Teja
34 #H#Par### imotHocTe BemtecTBa. CBI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMA BelllecTBa
3.5 Cuna xak XxapaKkTepHCTHKa B3aUMOJACUCTBUS TEI
> Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
T ##HPar#t#ABnenne tarorenus u cuia tsokectu. Cuiia
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna tpeHusa. TpeHue CKOJbXKEHUS U TPEHUE MOKOS.
' Tpenue B npupoJe U TEXHUKE
3.9 HH#HPar###CroxxeHue cujl, HaIpaBJICHHBIX MO0 OIHOM
. psiMOM. PaBHOAEHCTBYIOIIAS CUII
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHne CKOPOCTH PABHOMEPHOTO JBMKEHUS
(wapuka B KUAKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBToMOOWIS M Tak nanee). OmpexneneHue cpenHei
CKOPOCTH CKOJIbKEHHS Opycka WM [IapuKa [0
HAKJIOHHOM IuIockocTH. OnpeneneHue IMIOTHOCTH
TBépHoro  tena.  OnbITel,  JEMOHCTPUPYIOLINE
3aBHCHUMOCTH pacTsiKeHus (aedopMalin) Ipy>KUHbI OT
OPWIOKEHHON cuiibl. ONBITBI, JEMOHCTPUPYIOLIME
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHHSI OT Beca Teja U

XapaKTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne SBIICHUS B IpUupoac: NpUMEPLI IBUKCHHUSA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOM M HEXKMBOW IPUPOJIE,
NIeWICTBUE CUITBI TPEHUSI B TIPUPOJIE U TEXHHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1

Hasnenue tBEpmoro Tena. CrnocoObl YMEHBIICHUS U

YBCINYCHUA OaBJICHUA

4.2

JaBnenne raza. 3aBHCHUMOCTH MJaBIICHUS Taza OT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHust TBEPABIMU TEIAMH, KUJIKOCTIMU U

razamu. 3akod Ilackans. [IHeBMaTHUECKHE MaIIHEI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
I'mapocratuyeckuil napajiokc. CooOmaromecs

COCY/HhI. r UAPaBINYCCKUE MEXAaHU3MBI

4.5

Atmocdepa 3emun U aTMocepHOE JaBICHHE.
[IpuuuHbl  CcyliecTBOBaHUS BO3AYIIHOW  000JOYKH
3emuIH. OmnbIT Toppuuein. 3aBUCHUMOCTh
aTMOC(epHOTO JaBlIEHUS OT BBICOTHI HAJ YPOBHEM

MODsI

4.6

N3mepenue armoctepHoro masnenus. [IpuGopsr ans

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JlelicTBrue XKUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX
Teno. BeiTanmkuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT
00béMa MOrpyXKEHHOW B JKUJIKOCTb YacTU Tela.
Omnpenenenre BBITAJIKUBAIOLIEH CUJIBI, JIEHCTBYIOLIEH
Ha TeJo, MNOrpykEHHOE B JKHUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOLLEH
Ha TEJIO B JKUJIKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPUPYIOLIME 3aBUCHMOCTh  BBITAJKHBAKOLICH
CHUJIBI, ICCTBYIOIICH Ha TEJIO B KUJIKOCTHU, OT 00BEMA
MOTPYKEHHOU B KUIKOCTh YaCTH TeJa U OT INIOTHOCTH
xkuakoctn.  KoHcTpympoBaHume — apeomerpa WM
KOHCTPYHPOBAaHHME JIOJKM W  OIpeneneHue  eé

Irpy30N10AbEMHOCTH

4.10

®dusznveckue  SABICHUS B  TMPUPOJEC:  BIUSHHE
aTMOC(epHOTO JIaBJICHWsI Ha JKHBOM OpPraHu3M,

TJIaBaHUE PhIO

411

TexHudeckre yCTpOWCTBA: COOOIIAIONIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHN TIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 Mexanudeckasi MOIIHOCTb

£ 3 [IpocThie MexaHHM3MBI: pblYar, OJIOK, HaKJIOHHAs

' IUIOCKOCTh. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHukd. Kosdduuuent

5.5 MOJIG3HOTO  JeWcTBUA ~ MexaHusmoB.  [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas HEPrUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnast MexaHuueckasi YHEpPrusi. 3aKOH MU3MEHEHUS U

COXpPAaHCHUA MEXaHHU4YeCKOM OHEpPTUn




5.9

[IpakTuyeckue paboOTHI:

#HH#Par###Onpenenenne pabOThl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBIDKCHHM Te€Ja IO TOPU30HTAIBHON
noBepxHoctu. lccnenoBaHue yCIIOBHHM paBHOBECHUS
ppruara. M3mepenne KIIJI HakIOHHONH IUIOCKOCTH.

N3yuenune 3axoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUS B npupoaec: pbl4aru B TECJIC

YCI0BCKa

5.11

TexHu4eckue yCTpOMCTBA: phlYar, IOJABHKHBIM U
HENO/IBUKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTb, IIPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pasnena

Kon
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOU
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekyl.  OmbIThl, TMOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopnenu  TBEPAOTO, KUAKOTO U razoo0pa3HOro
cocrosinuil BemectBa. Kpucramnudyeckue u amopdHbie

TCJ1a

6.3

OOBsiCHEHHE CBOMCTB I'a30B, JKUJIKOCTEH U TBEPIBIX TEI
HA OCHOBE TMOJOXEHHH MOJEKYIIPHOKMHETUUECKON

Teopuu

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUA

6.5

TenmoBoe pacmpeHUuC U C:xKaTnue

6.6

Temnepatypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUSA YaCTHUIL




Bryrpennssa SHEpPIHUsl. CrnocoOsr U3MEHEHUSA

6.7 BHYTPEHHEHW SHEPTHH: TEIUIoNepeaada U COBEPIICHHE
paboTsl
6.8 Buer TEIUIOTICPEIAvH TEIUIONPOBOAHOCTD,
' KOHBEKIIVS, U3ITyICHHE
KomuuectBo  TemnoTel.  YaenpHas — TEIIOEMKOCTh
6.9
BEIIIECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OasiaHca
511 [lnaBneHne W  OTBEepACBaHWEC  KPUCTALIHYSCKUX
. BEIIECTB. Y ICNIbHAS TEIUIOTA TUIABJICHUS
[TapooOpazoBanne u  KoHAeHcauusa. Mcnapenue.
6.12 Kunenue. VYaenpHas Temnora mapooOpa3oBaHMs.
. 3aBUCHMOCTB TEMITEPaTyphl KHTICHUS OT aTMOC(EpPHOTO
TTABJICHUS
6.13 BnaxxnocTts Bo3yXxa
6.14 DHeprus TOTUIMBA. Y IeibHas TEIJI0Ta CTOPaAHUS
[Ipuntuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO ABUrareisa. TerioBsle IBUTraTeNNd U 3aIuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHS M TMpEBpallleHUus DHHEPruu B
6.16
TEIUIOBBIX IMpolieccax
[IpakTuueckue pabOTHI:
HAHHPar#H#ONbITL 10 OOHAPYKEHUIO JIEHCTBUS CHUI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHPar#H##0OnbITel 10 BBIPAIIMBAHUIO KPUCTAJUIOB
6.17 NIOBapEHHOM COJIM HUJIM caxapa.

HH#HPar###0OnpiTel Mo HAOMIONEHWIO  TEIMJIOBOTO
pacuIMpeHus ra3oB, KHJIKOCTEH U TBEPIBIX TEN.
#HH#Par###Onpenienienne AaBleHNs Bo3ayXa B OalsioHe

HITPHILIA.




HHHPar###0nbIThl, NEMOHCTPUPYIONINE 3aBUCHUMOCTD
JABJICHUS BO3MyXa OT ero oObEMa M HarpeBaHUS WU
OXJIQXKJICHHSL.

##HPar##1 Iposepka TUIIOTE3bI JIMHENHOMN
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHAKOCTH B
TEPMOMETPHUECKON TPyOKE OT TeMIIEpaTyphI.
###Par###HaOmonenue  U3MEHEHUsT  BHYTPEHHEH
SHEPTHH TeJla B pe3ybTaTe TeIlonepenady U padOThI
BHEIIHUX CHIL.

###Par###lccnenoBanue sBICHUS TEIJIOOOMEHA TIpH
CMEIIMBAHUM XOJOAHOM U TOpsYEh BOJIBI.
###Par###OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJTYYEHHOTO BOJIOM TIPH TEIJIOOOMEHE C HarpeThIM
METaJUTMYECKUM ITUITHHIPOM.

#H##Par###Onpenenenre  yaenpbHON — TEMIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mporecca HCIapeHHUs..
###Par###OnpeneneHre OTHOCHUTEIBHON BIIAKXHOCTH
BO3JIyXa.

#H##Par##H##OnpenencHue yIeIbHON TEIUIOTHI

IJIaBJICHUS JIbJA.

6.18

Odusnyeckue SBJICHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HATSDKEHME U KalWUISIpHBbIE SBICHUS B TMPUPOJIE,
KPUCTAJUIBI B IpUPO/IE, n3aydeHrue ConHIa, 3aMep3aHme
BOJOEMOB, MOpCKUE Opu3bl; 0O0pa3oBaHHE POCHI,

TyMaHa, UHE:, CHEr'a.

6.19

Texuuueckue YCTpOﬁCTBaZ KallWJJIAPbI, IIPHUMCPBI
HCIIOJIb30BaHUA KpHUCTAJIIOB, JKUJIKOCTHBIM TEPMOMCETD,
AaTYruK TEMIICPATYpbl, TCPMOC, CUCTEMa OTOIIJICHUA
AOMOB, TUTPOMETPHBI, IICUXPOMETP, IAPOBaAA Typ6I/IHa,

ABUT'aTCJ]Ib BHYTPCHHCTO CIrOpaHus.

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

SJ'ICKTpI/ISaI_II/ISI TCII. I[Ba poaa SJICKTPUUCCKUX 3apsA10B




B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTb CWJIbI B3aMMOJIEHCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIAMHU )
DneKTpuueckoe noJe. HanpsoxkénnocTs

7.3 anekTpuueckoro nois. IlpuHnun — cymepno3unuu
AJIEKTPUYECKUX MOJIEN (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIEeMEHTapHbIN

7.4 anexktpudeckuil 3apsa. Crpoenue atoma. [IpoBogHuku
U TURJIEKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

- ONeKTpUueckuié  TOK.  YCIOBUS  CYHIECTBOBAHMS

' ANEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSTHHOTO TOKa
HevictBus 3IIEKTPUIECKOTO TOKa (TerutoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax

. OnekTpuyeckas 1enb. Cuiia Toka. ODIEKTPUYECKOE

' HalnpsHKeHue
29 ConpoTuBieHue MPOBOJTHUKA. VnenbpHOE
' COINIPOTHUBJIEHUE BELIECTBA

7.10 3akon OMa 1 ydacTKa 1enu
[TocnenoBarenbHOe W MapajuleIbHOE COEIMHEHHE

7.11
IIPOBOJIHUKOB
PabGota M MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

213 DJeKTpUYecKue LeNu U NOTPEOUTETN EKTPUUECKON

. sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTossHHBIE MarHUTHI. B3anMozeicTBrE MOCTOSHHBIX

7.14
MarHuToB

215 MaruautHoe mnosne. MarHuTHoe mojie 3€MIU U €ro

. 3HAUEHUE /IS )KU3HU Ha 3emiie

2 16 Oneir Opcrena. MarHuTHOE MOJIE AJIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArHMuTOB B TCXHUKC




JlelicTBME€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEeKTPOABUTATENb TOCTOSIHHOTO ToKa. Mcronp30Banue

A NIEKTPOJBUraTeIed B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOPTE

Onpitel  ®apaned. SIBieHue  3IEKTPOMarHUTHOMN
7.18

uHayknuu. [Ipasuio Jlenna

DIIEeKTPOTEHEPATOP. Crioco6b1 NONVESE
7.19 DJICKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX IHEPTUU

[IpakTnueckue pabOTHI:

OnbIThI IO HAOTIOACHUIO AJIEKTPU3ALIMU TET MHIYKIUEH

U TIPU COTIPUKOCHOBEHHUU.

HccnenoBanve AeHCTBHS BJIEKTPUUECKOTO TOJS HA

MPOBOJAHUKH U TUAIIEKTPUKU.

COopka W mpoBepka paldOTHl AIICKTPUUECKOW IETH

MIOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKa.

N3mepenne u peryampoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HWAYLIETO

yepe3 pe3nucTop, OT CONPOTUBIEHUS PE3UCTOPA H
290 HaIIPSKEHUS Ha PE3UCTOPE.

OmnpITHI, JIEMOHCTPHPYIOIINE 3aBUCHMOCTh
AIIEKTPUYECKOTO COTPOTHBIICHUS MPOBOJAHUKA OT €TI0
JUTHBI, TUTOIIA/TN MIOTIEPEYHOTO CEYCHUS M MaTepuara.
[MpoBepka mpaBmiIa CIOXKEHUS HANPsDKCHUH IpH
HOCJIEZIOBAaTEIbHOM COEAMHEHUU JIByX PE3HCTOPOB.
[TpoBepka nmpaBuiia st CUIIBI TOKA IPHU MapauIeIbHOM
coeMHEeHUu pe3uctopoB. OrmpeneneHue  padboOThI
JNIEKTPUYECKOI0 TOKA, WUAYLIETO0 4Yepe3 Pe3HCTop.
OmnpeneneHre  MOIIMHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIENIIEMOM Ha pesucrope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, MAYILEr0 Yepe3 JaMIIOuKy, OT

HanpspkeHus Ha Hell. Onpenenenne KIIJ[ vHarpeBarens.




UccnemoBanne MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MarHutoB. M3ydeHHe MarHUTHOTO MOJIA
MOCTOSIHHBIX MAarHUTOB TMpPUH HUX OOBEIUHEHUU U
paznenenun. MccienoBanue IeUCTBUSA SJIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbIThI,
JEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHUIBI
B3aUMOJICHCTBHUS KaTYIIIKKA C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBJeHHs TOKa B KaTymke. l3yuenwue
JIEUCTBUSI MAarHUTHOTO TIOJII HA TIPOBOJHUK C TOKOM.
KoncrpymnpoBanue i H3y4YCHHUE paboThI
BIIEKTPOIBUTATEIIS. H3mepenne KITA
3JIEKTPOJIBUTATEIbHON  YCTaHOBKH. OneITel 110
HCCIICTOBAHHIO SIBJICHUS AIIEKTPOMArHUTHOMN
WHIYKIIUU: WCCJIEIOBaHUE W3MEHEHUM 3HAYCHUS W

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

Ousnyeckue SBIECHUS B TMPUPOJE: IIIEKTPUUYECKHE

ABIIGHUST B  aTtMocdepe, JJNEKTPUYECTBO  KHUBBIX

7.21 OpraHu3MOB, MAarHUTHOE TI0JIe 3eMJIH, IPEiQ MOTIOCOB,
POJTb MArHUTHOTO TTOJISL TSI )KU3HH Ha 3eMiie, MOJIIPHOE
CHSTHHE
TexHHUECKHE YCTPOWCTBA: AJIEKTPOCKOII, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUICCKON SHEPTHUH,
79 AJIEKTPOOCBETUTEIIbHBIC TIPUOOPHI, HarpeBaTesIbHbIC
' AIEKTPOTPUOOPHI (puMepsr), ANEKTPUICCKHUE
NPEIOXPAHUTENH, SJICKTPOMArHUT, 3JICKTPOJIBUTATEIh
MIOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsieMble 27€MEHTHI COACPKAHUS
paznena JJIeMEHTa
8 MEXAHUWYECKMUE ABJIEHUSA




Mexannueckoe JABWKEHME. MarepuanbHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHTEITHHOCTh MEXaHUYECKOTO JIBFIKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE IBIKEHHE
#H#Par##HepaBHOMepHOE IPSAMOJIMHEWHOE
8.4 nBkenne. CpeHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJla IIPH
HEpaBHOMEPHOM JIBHKEHUHU
8 Vckopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
3 TIBUKCHHEC
8.6 #HHPar###CBo0Oo1HOoe magenue. OnbITe! [ anuies
###Par###PaBHOMEpHOE NIBIDKEHHE IO OKPYXHOCTH.
8.7 [lepron u yacrorta obpamienus. Jluneitnast u yrimosas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHNE
8.8 [Tepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tpertwuii 3akon HeroToHa
8.11 HH#Par###] [pyuHIMIT CYTIEPIIO3UITAN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H#Par###Cuna TpeHHS: CcUia TPEHUS CKOJIBKEHUS,
' CHUJIa TPEHHUS [TOKOS, IPYTUE BUJIbI TPEHHUS
8.14 ##H#Par###Cuna TSDKECTH M 3aKOH  BCEMHPHOTO
' TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO MaICHUS
JBwxenue rtaHer Bokpyr Cosnma.  IlepBas
815 KocMUuYeckasi ckopocTb. HeBecoMocCTh U meperpy3ku
816 PaBHOBecue MarepuanbHON  TOUKH.  AOCOIIOTHO
. TBEPJIOE TEJIO
817 ###Par###PaBHoBecHe TBEPAOTO TeJa C 3aKpEIIEHHON
. oCb10 BpateHus. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmnynec Tena. U3Menenne nmmynbsca. MIynbc cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE IBUKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb




8.22

Pabora cun Tskectu, ympyroctd, TpeHus. CBs3b

SHEPTUU U paboThI

8.23

HOTGHI_II/IaJIBHaSI OHEprusa TCJIa, MNOAHATOrO Hal

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHas SHEPIUs CKATON NPYKUHBI

8.25

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETHUYECKOUN SHEPIUU

8.26

H#HPar###3akoH coxpaHeHUsI MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpezenenue cpeiHe CKOPOCTH CKOJIbKEHUs OpycKa
WM JIBIDKCHUS TIapUKa MO HAKJIOHHOW TIJIOCKOCTH.
Ornpenenenne YCKOPEHHUS Tella MPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM  JIBIDKCHMH  0O€3  HadaJbHOU
CKOPOCTH.

[IpoBepka TUMOTE3Bl: €CIM MPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAa4aJbHOM CKOPOCTU IYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJMHAKOBBI.

Hccnenosanue 3aBHCHUMOCTHU CHJIBI TpPEeHUS
CKOJIbKEHUSI OT CHJIBl HOPMAJIBbHOTO JIaBJICHHUS.
Onpenenenue KOIPPHUIMEHTa TPEHUS CKOJbXKEHHUS.
Omnpenenenue >KECTKOCTH mNpyxuHbl. OmnpenencHue
paboThl CHIIBI TPEHUS NMPU PABHOMEPHOM JBHKEHUU
TeNa MO0 TOPU30HTANIBHOM MoBepxXHOCTH. OnpeencHue
paboThl CHIJIBI YIPYTrOCTH TMpPH MOABEME TIpy3a C
UCIOJIb30BAHUEM  HEMOJBUKHOTO U  TOJBHUYKHOTO

OJIOKOB

8.28

dusznyeckue SABICHUS B npupoac: MpUiInBLI U OTJIMBBI,
JABMKCHUC INJIIAHCT ConHeyHoOMI CUCTCMBbI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHU3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, MHAAaTYUKHU

MMOJIOKCHHS, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKHNE KOJIEBAHWA 1 BOJIHBI




9.1

Konebarensaoe JBUKEHUE. OCHOBHEIE
XapaKTePUCTHKU  KoJeOaHWi: TepHoj, YacToTa,

aMILIUTY 1A

9.2

MaremMatnueckuii M NPYKUHHBIA  MAasTHUKHU.
[IpeBpamenne  sHeprum  OpH  KOJIEOATEIHHOM

JABUXXCHUHN

9.3

3aryxarouue kojiebanus. BeiHyx/1eHHbIE KOJIeOaHUsI.

Pe3onanc

9.4

Mexanndeckre BOJHBEL CBOMCTBA MEXaHHYSCKUX
BOJIH. [IpomonsHble M momepedyHbie BOJHBI. [[nuHa
BOJIHBI " CKOpOCTh eé pacnpocTpaHeHus.
MexaHn4ecKkrue BOJIHBI B TBEPJIOM TEJE, CEHCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHHUE 3BYKa

9.6

Nudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

OmnpeneneHne 4YacToThl MW TMepuoja  KoJieOaHUU
MaTEeMaTUYECKOr0 MasiTHHKA.

OmnpeneneHne 4YacToThl MW TMepuUoja  KoJieOaHUU
MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TIEpHOJA  KoJIeOaHUM
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHOJA  KoJIeOaHUU
MPY)KWHHOTO MasTHHUKAa OT Macchl Tpysa. Ilpomepka
HE3aBUCHMOCTH repuo/ia KoJIeOaHH rpy3a,
MOJIBELIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyxuHsl. M3MepeHue yckopeHus CBOOOJHOTO

naacHus;d

9.8

dusnyeckue SBJICHUS B npupoae: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSICCHUC, celicMHUYecKue BOJIHEI,

OyHaMHu, 5X0

9.9

Texanuueckue YCTpOﬁCTBaZ 9XO0JI0OT, HCIOJIB30BAHHEC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE M0JI€. DJIEKTPOMArHUTHBIC BOIHBI.
' CBoIICTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 31eKTpOMarHuTHBHIX BOJIH
10.3 DneKkTpoMarHuTHas npupojaa cBera. CKOpoCTh CBETA.
' BomraoBEBIC CBOMICTBA CBETa
[IpakTuueckue paboThI:
10.4 HN3ydyeHune CBOMCTB JJIEKTPOMArHMTHBIX BOJH C
MOMOIIIHI0 MOOMIILHOTO TenedoHa
dusnveckue SBJICHUS B TPUPOJE: OHOJOTUYECKOE
10.5 JIeicTBHe BUJIIMOTO, yIbTPa(urOoIETOBOTO u
PEHTTE€HOBCKOTO U3JIy4eHUN
106 Texnnueckue YCTpOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBGIE SIBJIEHU S
111 JlyueBas monens cBera. MIcTouHMKM CBETa
11.2 [IpssMonMHEITHOE pacIpOCTpPaHEHHE CBETA
113 Otpaxenne cBerta. Ilnockoe 3epkanmo.  3akoH
' OTPaKECHUSI CBETA
114 [Ipenomnenune cBera. 3aKOH TPEJIOMIICHHS CBETA.
' [TorHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon jrydeit B TuH3E
116 Onrtuueckas cucrema (oToamnmapara, MUKPOCKOTIA H
11 ' TeJIECKOIIa
117 'ma3z kak onrtudeckas cucreMa. biaM30pykocTh U
' JAITbHO30PKOCTh
m Paznoxxenne 6emoro ceeta B criekTp. OnbiThl HproTOHA.
' CrnoxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus cBera
[IpakTrueckue paboOTHI:
#HHPar###ccnenoBanue 3aBHCUMOCTHU yria
11.9 OTPaXKEHMsI CBETOBOTO JIy4ya OT yIJla MaJcHHUs.
HH#HPar###113yuenue XapakTepUCTUK HM300paKeHUs
IpeMETa B IJIOCKOM 3€pKaje.




#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
IPEJOMIIEHUSI CBETOBOIO Jy4a OT yrja MaJeHus Ha
TPaHUIIE «BO3AYX — CTEKIIO.
#i#Par##H# lonyuenne u300paXeHW C TMMOMOIIBIO
COOMPAIOIIEH JIUH3BI.
##HPar#t#Onpenencaue (HOKYCHOTO pPACCTOSIHUS U
ONTUYECKOM CUJIbI COOUPAIONIEH JTUH3BI.
HHHPar##H#OnbITEl IO pa3lIoKEHUI0 Oenoro ceera B
CHEKTP.
HAHPar#H#OnbITEl IO BOCHPUATHUIO I[BETA MPEIMETOB
pU UX HAOIOAEHNH Yepe3 IBETOBbIE (PUIIBTPHI
®dusnveckue sBJICHUS B Ipupo/e: 3atMeHust ComHIa u
11.10 JlyHbl, 11IBETa TeN, ONTUYECKUE SBICHUS B aTMochepe
(BeT HEOa, pedpakius, pamayra, MUpax)
1111 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,
' dboToanmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBEGIE SIBJIEHU A
191 Onbitel Pesepdopna u mmanerapHass MOJAETh aTOMa.
' Monens aroma bopa
192 Hcnyckanue W moriomieHue csera aroMoM. KBaHTHI.
' JIuneityaThie CIEKTPbI
12.3 PamnoaktuBHOCTh. Asnb(ha, O6eTa- ¥ raMMa-u3TydeHUs
124 Crpoenue atomHOro sapa. HykioHHas MoJenb
' aTOMHOTO sifipa. M3oToms!
PanuoaxtuBHbie npeBparienus. [lepron nomypacmnana
12 12.5
ATOMHBIX sI7Ep
s SAnepHbie peakiy. 3aKOHBI COXPAHEHUS 3apAI0BOTO U
' MacCOBOTO YHUCEIl
OHeprusi cBsi3u aTOMHbIX saep. CBsA3p Maccel U
12.7
SHEPTUU
198 Peakuun cuntesa u genenus snep. McrouHuku
. sHepruu CoJIHILIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelictBue paaMoOaKTUBHBIX
' M3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI




12.10

[IpakTuyeckue paboOTHI:

HaGuntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4CHUS.

HccnenoBanue TpekoB: U3MEPEHHE SHEPTUU YACTUILIBI
10 TOPMO3HOMY ITyTH (TI0 (hoToTpadusim).

W3mepenue pagroakTHBHOTO (oHA

12.11

®u3nyecKkue SBICHUSA B INPUPOJAC: €CTECTBEHHBIN
pPaauOaKTUBHBIN ¢oH, KOCMHYECKHUE Jy4H,
PaauOaKTUBHOE M3Iy4eHUE NPUPOIHBIX MHHEPAIOB,
JICICTBHE PATMOAKTHBHBIX H3JIy4EeHUH HA OpraHUu3M

YCI0BCKa

12.12

Texanueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




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 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydYHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJICTABIECHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SIBJIEHUH MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5BOJIOLUU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBMKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJSPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS 10 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
MaHHOE (U3UYECKOE SIBICHUE; YMEHHE DPAcllO3HaBaTh IMPOSIBIICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHUM B OKPYXAIOIIEM MHUPE, BBLICISSA

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/IC SABJICHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMIITUPUYCCKHUEC 3aKOHbI

YMeHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMUS C Y4ETOM
coOumo/IeHHs MpaBuJ1 0€301acHOTO TpyAa: HalOroAeHne GU3NIECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBE/ICHUE TIPSMBIX M KOCBEHHBIX H3MEpeHHid (pu3mueckux
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HKCIHEPUMEHTAJIbHBIX HCCIEI0BAHUI;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO  MHCTPYKLUHH, MPEACTaBIATh
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ynbTaTaM UCClIeJOBaHUS

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILICCKI/IX HBHCHHﬁ, (1)I/I3I/ILICCKI/IC 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JaHHBIE, BBIOUPATh 3aKOHBI U (OPMYIIHI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn




YMeHHE XapakTepu3OBaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCMoJb30BaTh 3HAHUA O (U3MUECKUX SIBIICHUSX B
NOBCEIHEBHOM JKM3HM Juid oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalollel cpefe; MOHUMaHue
HEOOXOAUMOCTH MPUMEHEHUS TOCTIKCHUN (PU3UKH M TEXHOJIOTHI

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAITI
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JI0CTOBEPHOCTH
MOJydeHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUU |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WutepHer; BnaneHue 0a30BBIMM HaBbIKaMU IpeoOpazoBaHUs
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

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




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBKeHHE. Cpeansist ckopocTb. Dopmyrna Jist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKLIUU
MepeMENIEHUs, IyTH, KOOPAWHATBI IIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABUKEHUS:
2
S(fi=vy s+ ay= %
@opMynbl g MPOEKUUU MEPEMENICHUs, MPOEKINH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpEMEHH JUIsl MPOEKLUUH YCKOPEHHs, MPOEKLUU
CKOPOCTH, IPOCKIUHU IIEPEMEILIECHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oanoe nasnenue. GopMysibl, ONMKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (IBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIUH YCKOPEHHUS,




MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIH

CKOpOoCTh paBHOMEpPHOTO JIBHKEHHMS Tejla IO OKpyxkHocTu. Hampasiienue
CKOpOCTH.

@opmyiia 11 BBIYUCIEHUS CKOPOCTH YEPE3 PaJUyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne HEHTPOCTPEMHUTEIHLHOTO

1.6 yckopenusi. @opmyrna i BBIYUCIECHUS YCKOPEHUS:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHoCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
112 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Jyuisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akon ['yka):

1.13 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUA:
FoG. My -i}}:
R:
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
114 ®opmyna A5 BBIYMCIEHUS CHIIBI TSKECTH BOJU3M MOBEpXHOCTU 3emuu: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHMUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. 3Menenue umnysbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA JUIsl 3aMKHYTOU CUCTEMBI TEN:
1.16 D=myly +1m, U, =const
PeakTuBHOE nBMXKEHUE
Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS paOOThI CUIIBL:
A=Fsooso
Mexanuyeckasi MOLIHOCTb:
1.17
v=4
I
Kunernueckast u noteHumanbHas sHeprua. Gopmysa ais BEIYUCICHUS
118 KUHETUYECKON SHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BBIYMCICHUS
IIOTEHLMAJIbHOU SHEPIUM TeEJIA, IIOJHIATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanundeckast SHEPTHUs:

E=E;+E ?
1.19 .
3aK0oH COXpaHEeHHs MeXxaHu4deckoil snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON IHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOM YPHEPTUH MPU HATUIUH CHIIBI TPEHMUSL.
[IpocTeie MeXaHU3MBIL. «30J0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cwisl; M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToaswmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBnenue TBEPOTO TEA.
dopmyra I BBIYUCIICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
DP=pgh+p,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akon Apxumena. dopmymna s OmNpeneNeHUs BBHITAIKUBAIONIEH CHIIBI,
123 JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




Ycnopue nmiaBanus Tena. [1naBanue CyAOB U BO3QYyXOIlJIAaBAHUC

1.24

MexaHndyeckue KoyieOaHWs. AMIUIMTY[a, TEPUOJ W YacTOTa KOJIeOaHUHU.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremaTtnueckuii M INPYKHHHBIA MasTHUKH. [IpeBpamienue sHepruum mnpu

KOJIE0ATEIIFHOM JIBIDKCHUHN

1.26

3aryxaromue kojebanusi. BernykaeHubie koiebanus. Pezonanc

1.27

MexaHU4YeCKHe BOJIHEI. HpO}lOJ'II)HI)IC M IOIICPECYHBLIC BOJIHBI. HHI/IHa BOJIHBI "

CKOPOCTh PaCHpPOCTPAHCHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAaHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHUIIBI; )KECTKOCTH
MPYXUHBL; KOA(h(ULIUEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUJIbI TPEHUS, CHJIIBI
YIPYTrOCTH; CPEAHENH CKOPOCTU IBMKEHMsI OpyCKa MO HAKJIOHHOW IMJIOCKOCTH;
yCcKOpeHusi Opycka HpH JABI)KEHHU MO HAKIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojiebaHWii MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CHIJIBI YIIPYTOCTH MpPH MOABEME Ipy3a C MOMOIIbIO HEMOIABHXHOTO
6510Ka; paboThI CHIIBI YIIPYTOCTH MPU NOIBEME IPy3a C IOMOIIBIO OABHKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YacTH Tella U OT TUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAIbHOTO JIaBJICHUS U
OT pOJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu MpyKUHbBI; YCKOpEHUs: OpycKa OT yriia HaKJIOHA HAIpaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJIe0aHUl MPYKMHHOTO MAasTHHUKA OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCUMOCTU TMEpHoJa KOJIeOaHH HUTSHOTO MasTHHUKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Duszuueckue A6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSAMH B ’KMBOI1 1 HEXXUBOM puponac, JIENCTBUE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EpHOTO JAaBJICHUS Ha JKUBOW OPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHBI, HYHAMHU, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAaKJIOHHasA IJIOCKOCTb, IPOCTHIC MEXAaHU3MbI B 6I>1Ty,

L3l COOOIIAOIINECs] COCYBI, YCTPOMCTBO BOJONPOBOAA, THAPABIUICCKHNA TIPecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TOPIIHEBOW HACOC, apeoOMETp, IXOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKON TEOPUU  CTPOCHUS

2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JBumkenne dactur] BemiecTBa. CBsS3b CKOPOCTH JBW)KCHHS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CMmaunBaHUe U KalMWUISIPHBIC SBJIICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. Pabota u Temomepenada Kak CHOCOOBbI M3MEHEHMS

' BHYTpPEHHEH 3Hepruu

2.7 Bune! Temonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue Ten. KoauuecTBo TeIUOTHL. Y enbHas
TETIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXPaHEHHUs PHEPrHH B TEIUIOBBIX IMpolleccax. YpPaBHEHHE TEILIOBOTO
OayaHca:
2.9
Q+0, +..=0
Ucnapenne u xonpeHcarus. M3MeHeHHe BHYTpPEHHEW SHEPruU B Ipoliecce
210 ucmapeHus ¢ KoHAeHcanuu. Kumenue >kuakocTu. YaenpHas TejioTa

napoo6pazoBanus: L = Q/m




211

BiraxxHOCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA

2.13

BHyrpeHHsis SHeprus cropaHus TOIUIMBA. YJAENbHAs TEILUIOTa CrOPAHMS

torutkBa: g = Q/m

2.14

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

2.15

Ipakxmuueckue pabomoi

N3Mepenne yienbHON TEII0EMKOCTA METAJUIMYECKOTO IIMIMHAPA; KOJTUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMreparypbl (DUKCHPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HAarpeThlii UIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIUHIPOM, MOCIE OMYCKAHUSA €ro B BOJY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEIIBHOW BJIQKHOCTH BO3AYyXa; YACIbHOW TEIUIOTHI
miaaBieHus Jipga. MceciaenoBaHwe UW3MEHEHHMS TEMIIEpaTypbl BOABI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEMJI000MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; TpoIiecca HCIapeHHst

2.16

Qu3suueckue s61eHUs 8 npupoode: TTIOBEPXHOCTHOE HATSHKEHHE U KalMLISIPHbIE
SIBJICHUS B MIPUPOJIE, KPUCTAJUIBI B pupoje, nznydenue ColHia, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPBI, IIPUMEPHBI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIICPATYPEI, TCPMOC, CUCTEMA
OTOILNICHUA OOMOB, T'HT'POMCTPLI, IICUXPOMCETP, IIapOoBasd Typ6I/IHa, ABUTIAaTCIIb

BHYTPCHHECTO CropaHust

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

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

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOTO IIOJIA. HpI/IHI_II/IH

CYICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

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




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBus nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBEHOE JECKTPUIECKOE CONTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I =1, U=U +U,: R=R +R,
1 1 2 1 2
3.9 [MapamiensHOe COSAMHEHUE TPOBOIHUKOB PABHOTO COTIPOTHBIICHHUS
U=U:I=1+1; Rzi.
2 2 P
CMenranHbie COSAMHEHUS TTPOBOTHUKOB
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 MOJE MPSAMOrO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIHH
313 MarautHoe I0Ji€ MOCTOSHHOTO MarHura. B3anMoJeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Omnsitel Gapanes. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuo Jlenna
Ipaxmuueckue pabomoi
WN3mepenne  SIEKTPUYECKOTO  COTMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 JIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IUIOIIAIU €T0 OIIEPEYHOI0 CEYEHUS U
YIEJIBHOTO COIPOTUBJICHUS.

[IpoBepka npaBuia JUist 3JAEKTPUUECKOT0 HANPSYKEHUS IIPU MOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 ANIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE TI0JIe 3€MIIH, Ipeiid MOJIFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpouicmea: dSICKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUCTYMK  DJICKTPUUECKOW OSHEPruu, DJICKTPOOCBETHTEIBHBIC IMPUOOPHI,

3.18 HarpeBaTebHbIE ANEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, JJICKTPOJBHUraTe]lb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xox nyyeit B nuH3ze. DOKYCHOE pacCcTOAHHE JIUH3bI. ONTHYECKas CHIIa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
#i##Par#Ht#lI3mMepenrne ONTUYECKONW CHUIIBI coOuparoniel JMH3bI, (POKYCHOTO
paccTosHus coOuparoleil TUH3bI (110 CBOMCTBY paBEHCTBA pa3MepPOB MpeAMETa
U N300pakeHUsI, KOT1a MPEIMET PACIOJIOKEH B ABOMHOM (OKYyCe), MOKa3aTems

3.26 MPEIIOMJICHUS CTEKIIA.
###Par###ccnenoBanre cBoCTBa N300pakeHUs, MOJYYEHHOTO C IMOMOIIBIO
coOuparomei TUH3bI; U3MEHEHUsI (DOKYCHOTO pPacCTOSIHUSA JIBYX CIOYKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMIICHHsI CBETOBOTO JIyda OT yIjia MaJieHusl Ha
TPaHULIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHsl, 1Beta Tedn,

. ONTHYECKHUE SIBIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texunuueckue ycmpouicmea: OYKHW, TEpUCKOM, ¢GoToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, ramMmma-u3inydeHus. Peaknuu anbda-u Oeta-

4.1
pacnazga

42 Omnwitel Pesepdopaa mo paccesauro anbda-gactum. [lmamerapHas Mozens

' aToma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJNOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3Iy4eHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeWiCTBUE PaJIMOAKTHBHBIX U3TyUYE€HHI Ha OPTaHU3M YeIoBeKa

47 Texnuueckue ycmpoticmea: CIeKTPOCKOI, UHAWBUAYAITBHBIN JO3UMETp, KaMmepa

BunbcoHa, anepHasi 3HEpreTuKa




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

» Gusuka: 7-i kinacc: 6a30BbIM YPOBEHb: yUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[epsimkun .M., UBanoB A.U. AkironepHoe o6miectBo «M3aaTeabcTBO
«IIpocsewenue»

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

» Gusuka: 9-i knacc: 0a30BbI YpOBEHDb: YUEOHUK; 3-€ U3AaHue, nepepadoTaHHOe
[leppimikun .M., I'yrauk E.M., UBanoB A.U. u ap. AkunoHepHoe 00111ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
KoHTponbHbIE 1 CAaMOCTOSITENBHBIE PAOOTHI
[ToypouHoe muaHupoBaHue

JlnnakTHyecKuii MaTepual

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
https://lesson.edu.ru/03/07?class=07

https://myschool.edu.ru/



https://resh.edu.ru/

https://phys-oge.sdamgia.ru/
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