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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTIO OOIIEro 00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30oBaTeIbHON HPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboueit mporpaMmbl BOCIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeamera « Dusukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYy4YarOMIMXCA W OpraHu3alui0 HM3yYeHHUs
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yduThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuiik I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEeAMETHBIM pe3yjbTataM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBaET pacupeeseHue yueOHOro Marepuania
1o rogam oOyueHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yUJaroInXcs.

[Iporpamma mo ¢usnke pazpaboTaHa C IEJbI0 OKa3aHUA METOIUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YUeOHBIX
NIPEIMETOB, MOCKOIBKY (PH3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OM0I0THel, acTpoHOMHEH U puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT Hauboyee SICHBbIC
oOpasibl MPUMEHEHUSI HAyYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MOTyuYeHHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4d (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa30oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00ydJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

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

e UWHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAyYHBIC
JI0KA3aTeIhCTBA JUIsI TIOJYyYEHHUS BHIBOJIOB.

lenu wu3ydyeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
omnpenencapl B Konmenmuu mnpenonaBanus ydeOHoro mnpenvera «Duszmka» B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit ®expepanuu, pearn3yronmx
OCHOBHBIE  0011€00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM



Konnernun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTtokon ot 3
nexadbps 2019 r. Ne T1IK4BH).
Ieaun n3zyyenus pusuku:

NpHOOpETeHHE WHTEpeca M CTPEMIICHHS OOYYaOIIUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS B (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOITUM SIBIICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEJICTABICHUNA O POIM (U3MKU IS PA3BUTHS JAPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEeMy 00YYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOI'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pPCIICHUEM CICAYIONINX 3ada4.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacuYCTHBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTopHble pabOTBl W OKCIIEPUMEHTAJIbHBIE HMCCIENOBAaHUA C
UCTIOJIb30BaHIUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIEeCKOro COAepKaHus,
BKJIOYasi UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu mpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GUBHKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKOU HAYKH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 dacoB: B 7 kjacce — 68 yacoB (2 yaca B Helel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpammMe o (pusnke nepedeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATENILHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
00yyYaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, Mpe/araeMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aM€eHa 10 (U3HKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIETr0 MUPA.

®usuka — Hayka O npupoze. SBineHus npupoasl. Pusznueckue SBICHUA:
MEXAHUYECKUE, TEIUIOBBIC, DJIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennuyuH. Dusmyeckue
npubopsl. [lorpemHocTs U3MepeHut. MexayHapoHasi CUCTEMa €IUHMUII.

Kak ¢wusuka wu Jjpyrue ecTecTBEHHbIE HAyKH H3y4aroT TPUPOIY.
EcrecTBeHHOHAyUHBI METOJI TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, DKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, OOBICHEHUE
Habmonaemoro sBienus. Onucanue GU3NIECKUX SBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpUOOPHI U MPOIEAYpa MPAMBIX U3MEPECHHUN aHAJOTOBBIM U

1T POBBIM TPHUOOPOM.
Jlabopamopnuie pabomost u onvimot.
1. OmpeneneHue NEHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMA XUJIKOCTH M TBEPAOTO Tea.
4. OmpepneneHue pa3MepoB MaJbIX TEl.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIIEPaTyPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAIBHOCTH MOJIETA
HIapvKa, MyIMEeHHOTO TOPU30HTAIBLHO, TeM OO0JbIle, YeM OOoJbllle BhICOTA
IycKa.

Pasznen 2. IlepBoHayajibHbIe CBeJIeHHsI 0 CTPOEHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne 4actul] BemiecTtBa. CBsi3b CKOPOCTH JIBDKEHHUSI YaCTHUIl C
TeMIieparypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue dYacTHIl
BEIIECTBA: MPUTXKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW W TBEPABIX
(kpucTtamindeckux) Tena. B3auMoCBs3b MEXKIy CBOMCTBaAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGnrogeHne OpOyHOBCKOIO IBUKEHHS.



2. HaGmonenue nuddysuu.
3. HaGnmionenue  siBIeHUN,  OOBSACHSIONIUXCS — MPUTSKEHHEM  WUIU
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomost u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.

Pasznen 3. JIBu:keHue U B3aUMO/IeilicTBHE TeJl.

MexaHuueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHIKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTHU [IBIDKCHHUsS Teld. Macca kKak Mepa HWHEPTHOCTU Teda.
[TnoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B CIIUHHIIE
00BéMa BelecTna.

Cwta Kak XapakTepUCTHKa B3auMojaercTBus Tes. Cuiia ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.

Jemoncmpayuu.

Ha6nronenne MexaHM4ecKoro JBUKEHUS Tea.
HN3mepenne cKkopoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGnronenue siBeHUs: HHEPIIUH.

CpaBHeHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
Ciio)keHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomost u onvimot.

1. OmnpeneneHre CKOPOCTU PABHOMEPHOTO JBMXKEHUS (IIapHKa B KUIKOCTH,
MOJIETN JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpeHe CKOPOCTH CKOJBKEHUS OpycKa WIM IIapuKa IO
HAKJIOHHOM IIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TeaA.

4. OnbIThl, JI€MOHCTPUPYIOIIHE 3aBUCUMOCTb paACTKEHUS (IeopMaliim)
MPYKUHBI OT TMIPUITIOKEHHOMN CHUJIBI.

5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHHUS OT
Beca Teja M XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Paznea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra30B.

1
2
3
4. HalmoneHne n3MEHEHHUSI CKOPOCTH TIPU B3aUMOJICHCTBHH TEJL.
5
6.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUYEHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJI€HHMs ra3za OoT o0bEéma, Temneparypsl. llepegaua naBneHwus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJIECHHS >KUJAKOCTU OT riayOuHbl. ['mapoctatnueckuii
napanokc. Coobuiaronuecs cocyasl. ['Mapapnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 M13MepeHus: arMocHepHOro AABJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaroruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTbH BBITAJIKMBAIOIIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja
Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIoBHE IUIABaHUSA TEJl: IJIaBaHUE WUIIN NOTPYKEHUE TEJl B 3aBUCUMOCTH OT

o U A~ w N e
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COOTHOUIEHUS MJIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopnuie pabomost u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHOU B
AKUJKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWJIbI, JICHCTBYIOIEHW Ha  TeJo,
IIOrPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOHU B KUJKOCTh
YaCTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30N0bEMHOCTH.

Pa3pnen 5. PaGora u MOHOCTb. JHeEprus.

Mexannueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHS phluara K 0JI0Ky. «3010Toe



npasuwio» Mexanuku. KIIJ[ npocTeix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHUUMAIbHAs DJHEPIUs.
IIpeBpaieHne 0OTHOTO BHUJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccrnenoBanue yCcioBHil paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPaHEHHS] MEXAaHUYECKON SHEPIHUHU.
8 KIIACC

Pa3znen 6. TermioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBL, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUH.

Mopenu TBEPIOro, SKMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsicCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUN MOJEKYJISIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHuEe U KaWJUISIPHBIE sIBJICHUS. TemIoBOe pacCIIMpEHUE U CKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBUKEHUS
yactull. BuyTpenusis sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpPruu:
TEIUIONEepeaua 1 CoBepilieHrne padoTel. Buabl Temnonepenayn: TEIUIONPOBOIHOCTD,
KOHBEKLIHUS, U3JIyUYCHHUE.

KonnuectBo TemnoTel. YaenbHash TEMIOEMKOCTh BelllecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TemoBoro Oananca. [lmaBinenwme wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTrO
JABJICHUSL.

BrnaxxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CTOPAHMUSL.

[Mpunuunsl padotbl TemnoBbeix ABurateneid KIIJ[ TtemmoBoro asurarens.
TennoBble IBUTaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGnrogeHne OpOyHOBCKOIO IBUKEHHS.
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10.
11.
12.
13.

Habnronenune nuddysun.

HaOnronenue siBneHnii cMauyMBaHUs M KallWJUISIPHBIX SIBJICHUU.
HaOntonenue TemioBoro paciumpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Bunsl Tenonepenaymn.

OxJaxxaeHue Npy COBEPILIEHUH PaOOTHI.

HarpeBanue npu coBepiiieHHU pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMuHbIX BEIIECTB.
HaOmronenne KuneHus.

HabOntoienre mocTossHCTBA TEMIIEPATYPhI MPU TIABJICHHH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBieHUs BO3yXa B OaJIOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEéMa 1 HArpeBaHUS W OXJIAKICHHS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

Habmronenne w3MeHeHHS BHYTPEHHEH OSHEpPruud Tella B pe3yJibTaTe
TEIJIoTIepeIauu U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

OrnpeneneHue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca ucnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeapHON TETUIOTHI IUIABICHUS JIbA.

Pa3zpnen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzauusi Tena. [[Ba pona snekTpuyeckux 3apsnoB. B3aumonericTBue
3apspkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TET OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh anektpuueckoro mnojs. [IpuHiun
CYyHEPHO3ULIMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



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

DJIEKTPUUYECKUM TOK. YCIIOBHUS CYILIECTBOBAHUS DJICKTPUUECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOro TOoKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 ydacTka uenu. [locnenoBaTenbHoe U apalieIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn MEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHuTHl. B3auMoieficTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
roje. MarauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3MeKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUIATENIEl B  TEXHUYECKHUX
YCTPOMCTBaX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOsI MOy YEHUSI AIEKTPUIECKOU SHEPIUH.
DNEeKTPOCTAaHIINN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX dHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsIA0B U B3aUMOJCHUCTBUE 3apSHKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHIYKIIUA.
3aKOH COXpaHECHUS ICKTPUUECKUX 3apsI0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKn NOCTOSHHOTO TOKA.
JIeCTBUS SIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 25IeKTpU4eCcKOro HapsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. BzanmopencTBue moCcTOSSHHBIX MAarHUTOB.
. MoaenupoBaHHe HEBO3MOXXHOCTH Pa3/ICJICHUS TTOJIOCOB MAarHUTA.
. MopaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T0JIS1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIHH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomost u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HUHIAYKIUEH U 1pH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKU U
JADJICKTPUKHU.

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

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYLIErO YE€pe3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
Y Pa3/ICIICHUMN.

UccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aUMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.
N3yuenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.



19. KoHCcTpyrpoBaHue U n3ydyeHue padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/I anexTpoaBUraTeIbHON yCTaHOBKH.
21. OOBITBI 1O MCCHEAOBAHUIO SIBICHUSA DJIEKTPOMATHUTHOW WHIYKIIMH:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOIO JIBUKEHHs. PaBHOMEpHOE NpsAMOJIMHENHOE
nBrKeHne. HepaBHOMepHOE mpsMosinHEHOEe nBHKeHHE. CpelHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe aBmkeHue. CB0oOOIHOE
nagenue. OnbiTel ['anumnes.

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

ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tperuii 3akoH HproToHa.
[IpyHIMIT Cynepno3uLu CUJl.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPeHUs CKOJIbKEHHUS, Crjla
TPEHUSI TIOKOs1, IPYTrUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBas kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue matepuanbHOM TOukH. AOcConroTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHAs SHEPTUS Tea, TOJIHIATOTO HaJ
IIOBEPXHOCTHIO 3eMiM. [loTeHIIManpHas sHeprus cxaTou nmpyxunbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.
1. HabmromeHne MexaHWYECKOTO JBUKEHHUS TeJla OTHOCUTEIHHO Pa3HBIX TEJ
OTCUETA.

2. CpaBHeHHME NyTeHd W TPACKTOPHUM NBMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenune CKopoCTH U yCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.

4. HccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.
HaOnronenue aBuxeHus Tea no OKpy>KHOCTH.



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

Habntonenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl T€lla U JIEUCTBYIOIIEH Ha HETO
CHUJIBL.

HaOntonenne paBeHcTBa CUII IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenava umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBanus 3HEPTUU NMPU B3AUMOJICUCTBUU TE.

CoxpaHeHue UMIyJibCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHue UMIMyJibca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOntonenne peakTMBHOTO JABUKEHUS.

CoxpaHeHre MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM IaJICHHUH.
CoxpaHeHue MEXaHUYECKOM SHEPTUM MPHU JIBUKECHUM TEJa MOJT 1CHCTBUEM
NpY>KUHBI.

Jlabopamopnuvie padbomost u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJIbHEHIIErO0 PaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUS Opycka WIM JIBUKEHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpPEHHs] Teja MpPU PABHOYCKOPEHHOM JIBKEHUHU T10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HAa4aJIbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTHU IYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHUS.

Omnpenenenne kodhPUIMEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CUITBI TPSHUS TIPU PABHOMEPHOM JIBIDKCHHH TEJa 110
TOPU30HTAIIBHOM MOBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI YOPYTOCTH TIpH  TOABEME Tpy3a C
MCTIOJIb30BAaHUEM HETIOJIBIKHOTO U TIOJIBHYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJe0aHus U BOJIHBI.



KonebarenpHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyxa. MareMaTui4eCcKUuii U NpYyKUHHBIA MasTHUKU. [IpeBpaienue
SHEPrUu MpH KOJIeOATEITLHOM JIBUKEHUH.

3aryxatomme ~ koneOanus.  BwiHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOMCTBA MeEXaHUYECKMX BOJH. I[IponmoneHble U
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI U CKOPOCTh €€  PaclIpOCTPaHECHUS.
Mexannyeckue BOJHbBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCTh 3Byka U BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIbTPa3ByK.

Jemoncmpayuu.

1. HaGmionenune koneGaHuii Ten MOJ NEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.

Ha6nronenue BeIHY ICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopnuvie pabomost u onvimot.

1. OmnpeneneHue YacToThl M Iepuoja KojeOaHMH MaTeMaTH4yecKOro
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MasTHHUKA.
2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JIJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIONIUE  3aBUCMMOCTh TEpuoaa  KoyieOaHUM
IPYKUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. M3mepeHue ycKopeHus CBOOOTHOTO TafCHUSI.
Pa3znen 10. Di1eKTpOMArHMTHOE MOJI€ U 3JIeKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHbBL.  CBoiicTBa
ANEKTpOMArHuTHhIX BOJH. I[llkama »nexkTpoMarHUTHBIX BOJIH. Vcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.
DOneKkTpoMarHuTHasi npupoaa cera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETa.
Jemoncmpayuu.
1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoOJHOBBIE CBOWCTBA CBETA.



Jlabopamophuie padbomost u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC IBIICHUSA.
JlyueBas  Mmopmens  cBera.  McToyHuMKM  cBera. IIpssmonneriHOe

pacnpoctpanenue cpeta. 3atMenusi Connina u Jlynsl. Otpaxkenue ceta. [lnockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBera. VICmonb30BaHUE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B tuH3e. OnTuyeckas cuctema (poroarrapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucreMma. bii3opykoCcTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. CroxkeHue
CIIEKTpaJbHbBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon myueit B coOuparole JuH3e.

Xo/1 JIydeil B paCCEUBAIOIIECH JIMH3E.

[TomyueHnne n300pa’keHHI C TTOMOIIBIO JTHH3.

[TpuHuun necTBus goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 06emoro cBeTa B CIEKTP.

12. [lomy4yenue O6emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomost u onvimot.

1. HccnenoBanue 3aBUCHMMOCTH yTrila OTPAa)KE€HHUSI CBETOBOrO Jiyda OT yrIJja
1aJICHUSL.

2. M3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B IUIOCKOM 3€pKaJie.

3. HccnemoBanue 3aBUCUMOCTH YIJja IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrja
MaJICHUSI HA TPAHULE «BO3AYyX—CTEKIIO».

4. TlonmydeHnne N300paKeHUI ¢ TTOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenue (GHOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMparolen
JUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnpITHl IO BOCIHPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOICHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.
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Pazgen 12. KBaHTOBbBIE SIBJICHUS.

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

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npeBpaienus. [lepuos monypacmnaaa aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCEL.
DOHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 23Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CoJiHIIa U 3BE3].

Anepnas sHepretuxa. JeMCTBUS pPaAMOAKTUBHBIX U3IYYCHUW HaA JKHUBBIC
OpTaHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3Ty4YEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. CnekTtp Bojopoaa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3ZUPYIOUIUX U3ITyUYCHUH.

6. Peructpanus uzinydyeHus NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuvie pabomost u onvimot.

1. HabGnropeHue CIUIOMIHBIX U TMHEHYATHIX CIIEKTPOB H3ITYUYEHUSI.

2. HccrnenoBaHnue TPEKOB: W3MEPEHHUE IHEPTHM YacCTULBI [0 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IIAO U MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONUN MOAYTH TIPEAHA3HAYECH JI CUCTEMAaTHU3aIIH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATeILHOCTH, TPHOOPETEHHOTO
MpU U3YYCHHH BCEro Kypca (PU3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY SK3aMEHy Mo (pu3uke st 00ydaronuxcsi, BHIOPABIIMX 3TOT
y4eOHBII peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHIIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS MOCTIKCHHE TPEIMETHBIX H
METaNpeIMETHBIX  IIAHUPYEMBIX  PE3ylbTaToB  OOydeHus, GdopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHUE HAYyYHBIX METOJOB HCCIICIOBAHMS
SABJICHUN NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBACHITH (PU3HUECKHUE
SABJICHUSI, TPUMEHSS TOJyYeHHblE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIE U HKCIIEPUMEHTATBHBIE.

[IpuHuMNMaNbHO AEATETLHOCTHBIN XapaKkTep IaHHOTO pa3jielia peain3yeTcs 3a
CYET TOro, 4TO OOYYAIOIIMECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIpeJiaraeTcs:



Ha OCHOBE IOJIYYEHHBIX 3HAHUIl pacro3HaBaTb M HAy4YHO OOBACHATH
(uznueckue sIBICHHS B OKPYXKaIOLEeHd TPUPOJIE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAyYHbIE METOJIbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YHUCJIE U1 MPOBEPKU THIOTE3 U MOJIyYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOoOJiee BaXXKHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MUCIIOIb30BaAHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPALLCHMS U COXPAHEHHMS BCEX U3BECTHBIX BUIOB
SHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB.

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUS

y obOyuaromierocss 0yayT copMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHHSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B 00CYXJI€HUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKESHUM
buzuky;

- OCO3HAaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIBbHOCTU
YUYEHOT0;

3) 3¢TeTMYEeCKOro BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
MOCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTAaBIISIOLICH
KYJbTYPBIL;

- pa3BUTHE HAy4YHOU I0003HATENBHOCTH, HMHTEpPECa K HCCIEAOBATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbS M  3MOLUMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH O0e30macHoro oOpa3a J>WU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MUpPE, BaXKHOCTH TMpaBUil O€30MacHOrO TMOBEACHUS Ha
TPAHCTIOPTE, HA JIOPOTraxX, C AIEKTPUUECKUM W TEIUIOBBIM 00OpYIOBAaHHUEM B
JIOMAITHUX YCIIOBUSAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA PEIICKCUU, PU3HAHUE CBOETO MPaBa Ha OMINOKY
Y TAKOT0 )K€ MpaBa y IPyroro 4eioBeKa;

6) TPY10BOI0 BOCIIMTAHMS

- AKTUBHOE YYacTH€ B PEHICHUU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3alid, TOpoJa, Kpas) TEXHOJOTMYECKOW U
COIMAIbHOM HANPABICHHOCTH, TPEOYIOUIUX B TOM YHCII€ U PU3HUUYECKUX 3HAHUI;



e - MHTEpEC K MPAKTUUYECKOMY U3yUYeHUIO Mpodeccuil, CBI3aHHbBIX C HUUKOM;

e 7)3K0JOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha TMPUMEHEHHE (U3MYECKUX 3HAHUU IS pelIieHus 3aaad B
o0JlacTh OKpY’Karoled cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOUIel Cpeibl;

e - OCO3HaHME IJI00ALHOI'O XapaKTepa HKOJOTHUECKUX MPOOJIeM M MyTel ux

peleHns;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM COUHMAJIBHOM W NPUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJECUCTBUM IMPHU BBINOJIHEHUH HWCCICAOBAHUA U

NPOEKTOB (U3MUYECKOW HANPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUIM
JPYTHX;

e - TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYCCKYIO
JESATEITBHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHHM, B TOM YHCIIC (POPMYITHPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SBIICHUSX;

e - OCO3HaHHE NE(HUINTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - [UTAHUPOBAHHE CBOETO PA3BUTHSI B IPUOOPETCHUN HOBBIX (U3NICCKUX 3HAHUH;

e - CTpEMJICHHE aHAIM3UPOBAThH U BBISBISITH B3AaMMOCBSI3H TPUPOIBI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOIH30BAaHHEM (PU3NICCKUX 3HAHUH;

e - OICHKA CBOMX JCHCTBHHM C ydYETOM BIMSHHS Ha OKpPYXKAIOIIYIO Cpemy,
BO3MOJKHBIX TJI00aTBHBIX ITOCIICICTBHUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrate ocBOeHUs MPOTrpaMMEI 110 (PU3UKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOyuatomerocss OyayT chOpMHpPOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIEC IEHCTBHS,
KOMMYHUKATHUBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS, PETYJISTHBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIC YHUBEPCATIbHbIC Y4eOHbIE 1eCTBUA

ba3oBble JJoruueckue AeicTBUS:
e BBUIBIITH M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIaCCU(UKAIIMN, OCHOBAHUS JJIs
00001IeHNS U CPABHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOIIOJEHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M NpPU H3yYEHUH (PU3MUECKHX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOJBI C UCMOIB30BAHUEM JIETYKTHBHBIX H
MHAYKTUBHBIX YMO3AKJIIOUCHH, BBIJBUTATH TUIIOTE3Bl O B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusnaeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BApUAaHTOB pEIICHHs, BBHIOOp Hauboiee
MOIXOSIIETO ¢ YYETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTeIbCKHE J€HCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNUS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIENOBAHUS WJIA SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIIUPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMS;

NPOrHO3UPOBATh  BO3MOKHOE  JalibHeIee pa3BuTHE  (U3HUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmaumeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOCHl TIPH MTOUCKE U
orObope MH(pOpMAIIMU WM JAaHHBIX C y4ETOM NPEIIOKEHHOW ydeOHOMU
buznveckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3TUYHBIX BUIOB U (OPM TIPEACTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (GOpMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMu, TuarpaMmMaMu, HHOU rpaduKoi U MX KOMOWHAIIUSAMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

B XOJle OOCYXJEeHHsS y4eOHOro marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKITaeMOU TEMbI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC Ha pEIICHHE 3aJaud U TOJJIepKaHUE
OJ1aro’kenaTebHOCTH OOIIEHUS;

COMOCTABIATh CBOM CYXICHUA C CYXICHUAMH JPYTUX YYaCTHHUKOB
nuasnora, 0OHapyKMBaTh Pa3IUyUe U CXOJCTBO MO3ULIUIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW U UHAUBUAYaIbHOM
paboThI MpHU PelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ [OCTWKEHHUIO: pACIpENesaTh poJiM, OOCYXKIaTb IPOLECCHl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMHU WICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHBbIC YHUBepCcAJIbHbIE y4eOHbIEe JeHCTBHUS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YYEOHBIX CUTYaIUSX, TPEOYHOIIMX
IUTSE petieHust (PU3nYecKnux 3HaHUM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX MPHUHATHS  pelIeHUn
(MHIUMBUyaIbHOE, TPUHATHE DPEIICHHUs B TPYyIIE, MPUHATUE PpEelIeHUuMN
rpyNmnou);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PEllIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YyU4ETOM HMMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIICHHE.

CﬂMOKOHTpOHB, AMOIUOHAIbHBIN MHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTyallMH U IIpeuiaraTh IJIaH €€ U3MECHECHUS,
OOBSCHATh TPUYMHBI  JOCTWIKEHUS  (HEJAOCTHKEHHS) PE3yJIbTaToOB
JeSITeIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHHS
¢u3nUecKoro WMCCIENOBaHWS WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MCHHBIIMXCS CHUTYallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJIOBEKa B XOJ€ CIOPa UM AUCKYCCHH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;
MpU3HABATh CBOE MPABO HAa OMIMOKY MpHU petieHnd GU3NYEeCKUX 3aj1ad Wiu
B YTBEPKJCHUAX HA HAYYHBIE TEMBI H TAKOE 7K€ IIPABO JPYTOrO.

HNPEIMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kjacce npeIMETHbIE PE3yIbTaThl HA 0230BOM yPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATUSA:  (U3MYECKME U XUMHUYECKHE  SIBICHMS,
HaAOJIIOIEHUEe, HKCIIEPUMEHT, MOJIE]b, TMIOTE3a, €IUHULBI (PU3MYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXAHMYECKOE [IBH)KEHHE (PaBHOMEPHOE,
HEPABHOMEpPHOE, NPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJACHCTBYIOIIAS
cua, nedopmanus (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBiaeHus (Auddys3us, TEMIoBOe NBUKEHUE YacTHI] BEIIECTBA,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJN C 3AKPEIUIEHHOW OCBHIO
BpalleHus, Niepeaya JaBiIeHUsI TBEPAbIMU TEIaMU, )KUAKOCTIMH U ra3amu,
aTMoc(epHOE [aBlieHWE, IUJIaBaHHWE TeJ, MPEBpAILIECHUS MEXaHUYECKOU
SHEPIruM) MO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh TPOSABICHHE HW3YYEHHBIX (U3UYECKUX  SIBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOM U HEXUBOU
IIPUPOJE, NEUCTBHE CWIbBl TPEHUs B IPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBIICHUS Ha XKUBOW OpraHu3M, IUIaBaHHE PHIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIEC CBOMCTBA Tel M (U3MUYECKUE SIBJICHHS, UCTIONb3YS
¢dusnueckre BeMMUuHbI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHAS CKOPOCTbh, CHJIA YIPYIOCTH, CWJIA TSYKECTH, BEC TEIa,
CUJIa TPEHHUS, JaBJICHHE (TBEPIOTO Tea, KUIKOCTH, I'a3a), BBITAIKMBAOILIAS
CWJia, MEXaHHdeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QQUIIMEHT TMOJEe3HOr0 JAEWCTBUA MEXaHU3MOB, KHHETHYECKas U
NOTeHIMalbHas dSHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(Gu3NYECKUil CMBICI UCTIOb3YEMbIX BEIHMUMH, UX 0003HAYCHUS U €IUHHIIBI
(¢u3NYeCKNX BETUYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JIaHHYIO
¢u3nYecKy0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
WCIIOJb3Ys MpaBUiia CIOKEHHsI Cuil (BAOJb OJHOW IpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecHUsl pbluara (0J0Ka),
«30JIOTOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHHYECKON



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOILECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3yYEHHBIX CBOMCTBA (PUBMYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B 1—2 JeWCTBHS, HCMOJB3Yys 3aKOHBI H
dbopmyIibl, CBs3bIBaIONIME (DU3NYECKUE BETWYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JlaHHbIE, HEOOXOIUMbIC JIJIsI PElIeHUs 3aJlay, OI[EHUBATh PEATUCTUYHOCTh
MOJIy4eHHON (DU3NUECKOU BEITUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peANoIoKeHUe (TUIOTE3Y), pa3IndaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yabTaT, HaXOJUTh OIIMOKM B XOJI€ OIbBITA, JeJaTh BBIBOJBI IO €ro
pe3yabpTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
(bu3HUECKUX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TPEANOI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUs, 3aIUCHIBATh X011
ombITa U GOPMYIUPOBATH BHIBOJIBI,

BBINIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHIIBI M TEMIEpaTypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
M(pPOBBIX TPUOOPOB, 3alMCHIBATH IIOKa3aHUS NPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUUYUHBI OT
IpPYroil C WCIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW TeNn U
HE3aBHCUMOCTH CHWJIBI TPEHHUS OT ILIOLIAAA COIMPUKOCHOBEHUS TEJl, CUJIBI
YOPYTOCTH OT YJUIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUMN
IJIaBaHUs TEJ, YCJIOBHI paBHOBECHUSl pblyara W OJOKOB), y4acTBOBaThb B
IJJAHUPOBAHUM y4eOHOrO0 UCCIEOBaHMS, COOUpaTh YCTAHOBKY U
BBIMIOJIHSITh M3MEPEHUS, CIeAys MPEIJI0KEHHOMY IIIaHy, (UKCHUPOBATh
pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MIPEIOKCHHBIX TaOMUI] U TpaduKOB, AENaTh BBIBOJBI 1O PE3yiabTaTam
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO31yXa, BBHITAIKUBAIONIAs CHJIA, JCHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IOJE3HOTO  JCHCTBUS  TPOCTHIX
MEXaHU3MOB), CICAys TPEIIOKEHHON HWHCTPYKIIMH: TPH BHINOJHEHUN
U3MEpeHNUl coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHNE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH IIPH paboTe ¢ JIabopaTOpHBIM
0o00opyIoBaHUEM;

yKa3bIBaTh IMPHUHIIUIBI JICHUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOIIAIONINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUS M3YYEHHBIX MPUOOPOB M
TEXHHYECKUX YCTPOWCTB C ONMOPOM Ha HMX ONUCaHUSA (B TOM YHCIIC:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMbIE (U3HUIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOANTh  TpHUMEpPHl  (HAXOAWTH HWHQPOPMAIMIO O  TpHUMeEpax)
NPaKTUYECKOTO HCIOIh30BaHUS (U3MYECKUX 3HAHUH B TOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3/I0POBBS M COOIIOCHISI HOPM
AKOJIOTUIECKOTO ITOBEACHHS B OKPYIKaIOIEeH cpee;

OCYIIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM U TyTEM CpPaBHEHHsI PA3IWYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpAasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

MCTIOJIb30BaTh MPH BHITIOJHEHWN YYEOHBIX 33JJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOT0 COACPKAHUS, CIPABOYHBIE MaTePUAJIbl, PECYPCHI
cetn VHTepHeT, BiameTpb mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKWE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHPOpPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
quclie MyOJUYHO IeTIaTh KPaTKHUEe COOOIIECHHS O PE3YIhTaTax MPOEKTOB HIIH
y4eOHBIX UCCIIEIOBAaHUN, TIPU ATOM T'PAMOTHO HCIIOIH30BATh M3YUCHHBIN



MOHSATUWHBIA anmapar Kypca (PU3UKH, COMNPOBOXKIATh BBICTYIUICHUE
NpE3CHTALUEN;

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAaHUU pacrpenessiTh
00sI3aHHOCTU B TPYINE B COOTBETCTBUHU C IOCTaBIICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCWCTBUM, AaIEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JACATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy o0yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy O0YUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHIKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3JlyXa, TeMIepaTypa, BHYTPCHHSS DHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsifl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHE, CMAauMBaHWE, KAMWJUISPHbBIC SBIICHHS, HCIIApEHUE,
KOHJIGHCAIMs, IUIABJIICHUE, KpHUCTauiu3aius (OTBEepJeBaHHUE), KHIIEHUE,
TeIvIonepeaya (TEnI0npOBOHOCTb, KOHBEKI[HS, U3JIyYEHHE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MAarHMTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAasA UHIYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3HYECKOE SBJICHHUE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SIBICHUH B
OKpYJ)KalollleM MHpe, B TOM 4YHClIe (U3UYECKHE SBICHHUS B TPUPOJE:
NOBEPXHOCTHOE HATSXKEHUE W KalWUISIPHbIE SIBICHUS B MPHUPOJE,
KpUCTalUIbl B Tmpupone, uzinydeHue ConHla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJICHUS B atMoc(epe, dMEKTPUYECTBO >KMBBIX OPTaHU3MOB, MArHUTHOE
nosie 3eMJid, Apeiid) MoJFOCOB, POJIb MATHUTHOTO TIOJIS JIJIs )KM3HU Ha 3eMUIe,
NOJISIPHOE CHUSHHUE, TMPU HTOM TMEPEeBOJUTH MPAKTHUECKYIO 3aJady B
y4eOHyI0, BBIICNATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (U3HUECKHUX
SIBIICHUI;

OMHCHIBATh M3yUYEHHBIEC CBOMCTBA Tel M (DU3UUYECKHUE SIBJICHUS, UCTIONB3YS
bu3nUecKkre BEIUYUHBI (TeMIepaTypa, BHYTPEHHSIS YHEPTHUsl, KOTUYECTBO
TEIJIOThI, yJieJIbHasl TEIJIOEMKOCTh BEIECTBa, YyJAeJNbHash TEMIoTa
IJIABJICHUS, YJelibHAas TEmIoTa MapooOpa3oBaHusl, yJAelbHas TEmIoTa
CropaHusi TOIUIMBAa, KOA(QPUUUEHT TMOJE3HOro JEHCTBUS TEIJIOBOM



MAaITuHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3TyXa, JJICKTPHUSCKHH 3apsl, CHIIa
TOKa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, COMPOTUBICHHE IPOBOJTHUKA,
yIeTIbHOE COMTPOTUBIICHHE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKa), TPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (PU3WYCCKUNA CMBICI
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIBI (PU3UYCCKUX BEITUYHNH,
HAXOJUTh (OPMYJIBI, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTUMHU BEJIMYWHAMHU, CTPOUTH TpadUKH H3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (U3MYECKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YSI OCHOBHBIE ITOJIOKCHUS MOJICKYJISIPHO-KHHETHYCCKON TEOpHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UITUN ToJiel (HAa KauyeCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHU 3apsaa, 3akoH OMa /sl yJacTKa ey, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEeHHUsI JHEPTHH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYyITHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMATHYECKOE BhIPAKCHNUE;
OOBSCHATh (PU3MYECKHE TPOIECChI M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CUTYalluil MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYUHHOCIICICTBEHHBIC CBS3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTHYCCKUX
IIaroB C Omopoil Ha 1-2 W3yYeHHBIX CBONCTBA (U3MUECKUX SIBICHHM,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemats pacu€THbIC 3amadyd B 2—3 JCHCTBHS, WCIONB3Ys 3aKOHBI H
(GopMyITbl, CBsI3BIBAIONINE (U3MUYECKHE BEJIWYMHBI: HA OCHOBE aHaJH3a
YCIIOBHSI 3a/laydl 3alHChIBAaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX IS PEUICHWsS 3aJadd, BbIOMpAaTh 3aKOHBI W (OPMYIIBI,
HEOOXOAMMBIE It €€ pelIeHHs, NPOBOJHUTH pPAacUYEThl M CpPaBHUBATh
NIOJTy4YeHHOE 3HAaYCHHE (PU3NIEeCKON BEIIMUMHBI C U3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIN
¢u3MUeCKNX METO/OB, HCIONB3Yysl OIMHCAHHWE WCCIECIOBAHUSA, BBIJCISThH
IpoBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTh TOPSAKA
IIPOBEICHUS UCCIEAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3ruecKnx CBOMCTB Tel (KamWUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWsl TPU M3IYYEHUH OT [BETA H3Iydaromed (MOTIOMArOIICH )
MIOBEPXHOCTH, CKOPOCTh HCTAPEHUS BOJBI OT TEMIEPATYPhl KUIAKOCTH U
wiomaan €€ TOBEPXHOCTH, DOJEKTPU3AIMS TeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICHCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaJu3alysl MAarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA DJEKTPOJBHUTATENsl IOCTOSIHHOTO TOKa): (opmymupoBaTh



MPOBEpsEMbIE MPEANON0KEHHSI, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUS, OIUCKHIBATH XO/1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITH MPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEILHOMN BIAXKHOCTH
BO3/JyXa, CWJIbl TOKa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npubOpOB M JATYMKOB (DU3WYECKUX BEJIWYWH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ y4€TOM 3aJaHHON a0COIIOTHOM OTPENTHOCTH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
IpYrod C UCHOJIb30BAHMEM  TMpPSIMBIX  HM3MEpEHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U YEIbHOIO CONMPOTUBIICHUS BEUIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 IMPOBOJHUK, OT HANPSDKEHUS Ha  POBOJHUKE,
UCCJIEIOBaHUE TMOCIEAOBATENIbHOTO M  MapaJyIeIbHOIO  COEIMHEHUN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys NPEIJOKEHHOMY IUIaHy, (UKCHUPOBATH
PE3yNbTAThl OJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUII U TpaUKOB, J1eJaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBIC H3MEpPEeHHUS (U3UUECKUX BeIUYUH (yIelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE IMPOBOJIHHKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATh HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON MHCTPYKLUU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIro1aTh TTpaBUJIa TEXHUKW 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OOPOM HAa UX ONMHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUUYECKOW DSHEPTHH, DIEKTPOOCBETHTEIBHBIE MPHUOOPHI,
HarpeBaTebHbIC AIIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ysl 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIIbHbBIE
prOOPHI IO CXEMaM M CXeMAaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTelb BHYTPEHHErOo CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBl JJIEKTPUYECKUX LENend ¢
MOCJIe0BATENbHBIM U HapaJlJIeIbHBIM COSTUHEHUEM 3JIEMEHTOB, pa3indas
YCJIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTH  HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUU B IOBCEIHEBHOMU



AKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpH OOpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAaHEHHUS 310POBbS M COOIOACHUS] HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYUIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJAEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOTHUTENbHBIX HCTOYHUKOB BBIIENSATh HH(OPMAIUIO, KOTOpas ABIsSETCA
IPOTUBOPEUHUBON UM MOKET OBITh HEJOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy GU3HUECKOro COACpKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
ceru HTepHer, Biaxers IpuUEMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHOM 3HAKOBOUM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHpOpMaNMIO U3 HECKOJBKUX HCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCIIE yOJIMYHO MPEICTABIATH PE3YyIbTaThl IPOSKTHOU
WJIY UCCIIEIOBATENBCKOM 1€ TEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (HU3uMKH, CONPOBOXKIATH
BBICTYILJICHUE [IPE3EHTALUEN;

OpY BBINOJIHEHUM YYE€OHBIX HIPOEKTOB U HCCIEIOBAHUN (HU3HUECKUX
IPOILIECCOB PACIpENesATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJa4aMU, CICAUTH 3a BBIIOJHECHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIIBHOCTD IPYIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
HPOSIBIISIS TOTOBHOCTH pa3periaTth KOH(QIUKTHL.

K xonity oOyuenusi B 9 Kiaacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéra, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIDKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTb M MEPErpy3Ku, LIEHTP TIKECTH, aOCOIIOTHO TBEPAOE TEIIO,
LHEHTpP TSAXKECTU TBEPIIOTrO Tella, pABHOBECUE, MEXaHUUECKUE KOJIeOaHUs U
BOJTHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCIYCKaHUS W TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydeHHUs,
U30TOIBI, SIACpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE
MaJIcHUEe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBI)KEHUE, KojieOaTelbHOE IBHKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJE€OaHUs), PE30HAHC, BOJHOBOE JIBMXKEHHUE, OTpPaKeHUE



3ByKa, MPSIMOJIMHEWHOE PacIpOCTpaHEHUE, OTPAKECHUE W MPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OEIoro cBeTa B
CIEKTp M CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHsS CBETA,
€CTECTBEHHAs! PaJMOAKTHBHOCTh, BOSHUKHOBECHHE JMHEHYATOTO CIIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NUIECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MYECKHX  SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SBICHHUS B TPHUPOJIE:
NIPWINBBI U OTJIUBBI, ABMKCHHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, DJXO, I[BETa Tell,
ONTHYECKHE SIBJICHUS B TMPHUPOAC, OMOIOTHMYECKOe JEHCTBHE BHJIUMOTO,
yJIBTPaUOIETOBOIO W PEHTICHOBCKOTO M3JIyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIyYd, DPaJUOAKTHBHOE H3ITyUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBHUE pAJUOAKTUBHBIX HW3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKW) (U3UUCCKUX
SIBJICHU;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONb3YS
¢usznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBJKEHUH, YCKOpPEHHUE, IMepeMelieHue, IMyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYrOCTH, CHUJIA TSIKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tejla, UMIYJbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckasi pa0oTa M MOIIHOCTh, TMOTEHIMATIbHAS JHEPrus Tea,
MOJIHATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS YHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasl SHEPTHs, OJIHAS MEXaHUUECKasi SHEPTHs, IEPUO]T
M YacToTa KOJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3yEMbIX BEIHYMH,
0003HaueHUs W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO0 BEIIMYUHY C JPYTUMH BEIMYUHAMH,
CTpOUTH TpahWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepru30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YS 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHSI,
NPUHIAIT  CYNIEPMO3UIINA CHJI, TPHUHIMI OTHOCUTENbHOCTH [ ammies,
3aK0oHBl HbIOTOHA, 3aKOH COXpAHEHUS HWMITYJbCA, 3aKOHBI OTPAKCHUS H
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO W MacCCOBOTO YHCEI
NP SIIEPHBIX PEAKIUAX, TPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB ¢ OMOpod Ha 2—3 HW3y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 YpaBHEHHUI ),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBI: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJa4M 3alHChIBATh KPATKOE YCIOBUE, BBISBISATD
HEJO0CTAIOIIME WM U30BITOYHBIEC JaHHBIE, BEIOMPATh 3aKOHBI U (hOPMYJIBI,
HEOOXOIUMbIE JJIi pELICHUs, NPOBOAUTH pacu€Tbl M  OLCHUBATH
PEANMCTUYHOCTH MOJYUYEHHOI0 3HAUCHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpble MOXXHO pPEHIUTh MNPU MOMOLIU
(Gu3MUEeCKUX METO/IOB, HCIIONb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh MOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOTIOAEHUI0O (PU3NYECKUX SIBICHUH  WIH
(¢u3nyecKkux CBOMCTB Tesl (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPIrUM, 3aBHUCUMOCTh IMEepHojAa KojeOaHuM NpyKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH NMPY>KUHBl U HE3aBUCUMOCTH OT
aMIUIATY ]Il MaJbIX KOJI€OaHUH, IPSIMOIMHENHOE paclpOCTpaHEHHUE CBETA,
pa3ioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB H300pakeHHs NpeaMeTa B coOuparomiei
NUH3€, HaOIOJEHHE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3JIyYEHUs):
CaMOCTOSITEILHO  CcOOMpaTh YCTAaHOBKY M3 HW30BITOYHOro Habopa
000py10BaHUs, ONUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBOJIBL;

IPOBOJIUTH NMPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHH, onpeaenss
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsSHUE
coOuparomieii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHoOcO0a HW3MEPEHHUS
(u3MepuTenbHOro npudopa);

OPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBMKEHHMM 0€3 HadYaJbHOM CKOpPOCTH, Iepuoaa
KoJIeOaHUI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHbI HUTH, 3aBUCHMOCTHU
yrja OTpa)X€HUsl CBETa OT yrja NaJeHUs W yria NpeIOMJIEHHs OT yrIja
MaJieHus): IUIAHUPOBATh HCCIEAOBAHHME, CaMOCTOATEIBHO COOMpATh
YCTAaHOBKY, (DUKCHUPOBATH  pe3yabTaThl IOJYYEHHOW 3aBUCUMOCTH



bu3NYeCKUX BEIMYUH B BUAEC TaOMUIl U rpadUKoOB, NEIaTh BBIBOABI IO
pe3yibTaTaM UCCIe0BaHus;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (U3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla IPH PaBHOYCKOPEHHOM JIBH)KCHHH, YCKOPCHHE
CBOOOTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHHUYeCKas padoTa W MOIIHOCTh, YacTOTa W TICPUOJ
KoJIeOaHWII MAaTeMaTUYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA  (POH): IIIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY U BBITIOJNHATH
U3MEpPEHUs, CIeAysl TMPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISTH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YJIbTaThl ¢ YIETOM 3aTaHHOU
MIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKH 0€30MMacHOCTH MPHU padboTe ¢ 1ab0opaTOpHBIM
000py10BaHUEM;

pa3auYaTh OCHOBHBIC TPU3HAKKW W3YYCHHBIX (HU3UYECKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCYHBIM HCTOYHUK
CBeTa, JIy4, TOHKAas JINH3a, TUTaHeTapHast MOJIC)Ib aTOMa, HYKJIOHHAst MOJICITb
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMUINBI  JCHCTBUS  HU3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB € ONOpPOM Ha KX OMUCaHUS (B TOM YHCIIE:
CIUZOMETP, JATYUKU TIOJIOKEHMs, PACCTOSHHMS U YCKOPEHHUs, paKeTa,
9XOJOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuiabCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJICHHMH MW  HE0OXoauMbple (usznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKUX
YCTPOMCTB, U3MEPHUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPaKTUYECKUX — 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOCHMS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOPMAIMIO O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHECHHUS 3I0POBbs i COOJIIOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH Cpele;

OCYIIECTBIISITh TOUCK WHpopManuu (U3HYECKOTO COJEpKaHHS B
HNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MTOUCKOBBIN 3alpoc, HaXOIUTh
MyTH ONPEACIICHUs JTOCTOBEPHOCTH TOJy4YSHHOW WH(OpPMAIMK HAa OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTTHUTEIHbHBIX UCTOYHUKOB;



MCIIOJB30BaTh MPH BBHIMOJHEHWN yU4E€OHBIX 33/laHUN HAyYHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOro COAEP KaHMs, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BiaaeTb NpuéMaMU KOHCIEKTUPOBAHHS — TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIECHUS HA OCHOBE
UHPOpPMAIIMN U3 HECKOIBKUX HCTOYHHKOB (U3MYECKOTO COJEpKaHus,
MyOIMYHO MPEACTABIATH PE3YIbTAThl MPOSKTHOW MU UCCIIEIOBATENbCKON
AeSITeNbHOCTH, TPU OTOM TPaMOTHO  HCIONB30BaTh  HM3YYCHHBIN
NOHATUHHBIA amnmapar H3y4aemoro paszzaena (U3WKH M COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTalued ¢ Y4eToM OCOOEHHOCTEH ayauTOpuun
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoasubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEr0 MUpa
bubmmoreka [{OK
11 o - 2
H3Hka - fayka O npHapoze https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEIITHHET https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I IIO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pa3znea 2. IleppoHayanbHble CBeJIeHUS 0 CTPOEHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCIHE BEECTRa https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuorexa [JOK
' BelllecTBa https://m.edso00.ru/7f416194
bubnuoreka [JOK
2.3 A 2
TPETATHRIC COUTONHIA BeMectsd https://m.edso0o.ru/7f416194
Uroro no pazueny 5
Pazpen 3. JIBuikeHne U B3anMOAeiCTBHE TeJl
3.1 MexaHndeckoe JBUKCHUE 3 bubmorexa HOK

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

bubmuoreka [JOK

3.2 HMrepuns, Macca, MI10THOCTS 4 . https://m.eds00.ru/7f416194
bu6mmoreka [{OK
33 Cuna. Buget i 14 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pasnen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaetie KHAKOCTH ° https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOE HaBICHIC 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3znea S. PaboTra 1 MOIIHOCTL. JHEPrus
bu6mmoreka [JOK
>1 Pabora i MomHOCTS 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctsie MexanusMEI ° . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>3 Mexaririecias sHepris 4 . https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'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

Koan4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenuioBble siBJIeHHSI
. bubnuorexa [JOK
11 7
CTpocHHE 1 CBOHCTBA BelICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znea 2. DuekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOsTHHBIHM TIEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 MarHutibie ApJicHis 0 1 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 4
DIIEKTPOMATHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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

KoauuecTBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. MexaHuveckue siBJeHUS
11 MexaHn4ecKkoe IBMKEHUE U CIIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIUCAHUS https://m.edso00.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SAMOJIeHCTBHIC Tl 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHEHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexanndeckue K0Je0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 Me eCKHE e0 7 3
RATIHCCRIE Roneharmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me eCKHE .3 8 1 3
XAHMHACCIHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3znen 3. DiieKTpOMarHuTHOE 10Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' JJIEKTPOMATrHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Paznea 4.

CBeToBLI€E SIBJICHUSA



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 bubmoreia OK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJICHUS
bu6moreka [IOK
5.1 Hcmyckanne v OTIONEHNEe CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
52 (-TpOHHE aTOMHOTO 1pa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. IloBropuTe/ 1bH0-00001IA0IMIH MOY.Ib
[ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS bubmuoreka [JOK
6.1 9 2
Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 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

KoaundyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — HayKa O IPUPO/IE.
SBnenus npupoasl. dusnyeckue
SBJICHUS

MexaHn4deckue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

duznuecKkue BEITMUYUHBI U UX
W3MEpeHHE

Ypoxk-uccnenosanue "M3mepenue
TEMIEPaTypbl IPU TOMOIIU
KUJKOCTHOTO TEPMOMETpA U
JlaT4yuKa TeMIeparypol"”

Kak ¢u3uka u mpyrue ecrecTBEeHHbIS
HAyKU U3y4aroT MPUPOY.
EcTtecTBeHHOHAYUHBIIH METOT
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOILBI0 MOJEIEH

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

Ypok-uccinenosanue "lIposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
HIapyKa, MyIEeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTAJIBHO, TEM 6OJILIJ_IC, 4eM
OoublIe BHICOTA ITyCKa"

Crtpoenue BemiectBa. OMBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubnmorexa LOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIECTBA
8 JIBM>KeHME YacTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue «OMbITHI 11O
9 HAOJIIOAECHHUIO TEINIOBOTO
pacIIUpEeHHS Ta30BY
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anMocBs3p MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHUU BOIEI
MexaHnueckoe OBUKEHHE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE Eubmaorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
bubmuoreka [JOK
13 CkopocTb. EquHuIEI cKopocTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacyer mmytu ¥ BpeMeHU IBUKEHUS Bubmiorexa OK
y p https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3axoH HHEPIINH.
P N P bubmuoreka [JOK
15 BsaumoneiicTBue Ten Kak npuYrHa

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
¥ 00beMa Tella 0 €ro IMI0THOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTtopHas pabora
17 «OnpezneneHune MIOTHOCTH TBEPAOTO
Tena»
18 Pemenue 3amau mo reme bubmmoreka [{OK
"ITinoTHOCTH BemrecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTeus ten. Cria
yrpyrocTd. 3akoH ['yka
JlabopaTtopHas pabota «M3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmaniun) mpyKUHBI OT
MPUIIOKEHHON CHJIBI»
21 SIBnenue tarorennsa. Cuia TsSHKECTH
CBs3b MEXTy CUJION TSKECTH U
22 maccoii tena. Bec Ttena. Pemenue bubmorexa LOK
e ' | https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TshKecTH
Cuiia TsDKeCTH Ha JPYTuX IJIaHeTax.
23 dusnyeckre XxapakKTepUCTUKU Eubmaorexa HOK
p p https://m.edsoo.ru/ff0a1502
IUIaHET
bubmuoreka [JOK
24 Usmepenue cuit. JIluHamomer
P A p https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK
25 Bec tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CHJI, HAlIPaBJICHHBIX
N N bubmuoreka [JOK
26 110 OJIHOM IPSIMOIA.

PaBHOzelicTBYIOIIAs CUT

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
"PaBuoaeiicTByromas cun"

28

TpeHune CKoNIbKEHUS U TPEHUE
nokosi. Tpenue B nmpupoae u
TEXHUKE

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

29

JlabopatopHas paborta «M3yuenue
3aBUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONMpPUKaACAIOIINXCS
ITOBEPXHOCTEN»

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

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOACHCTBYIOIIEN CHIIBI

31

Pemenue 3amay nmo remam: «Bec
tenay, «['padpuueckoe nzodpakeHne
cuny, «CUITBDY,
«PaBHOACHCTBYIOMIAS CUID»

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

32

KontponbHas padoTa mo TemMam:
«MexaHHUecKOe IBUKEHUE,
«Macca, III0OTHOCTEY, «Bec Temay,
«I"padmueckoe n300paKeHUE CHIT,
«Cuib»

33

Hasnenue. CriocoObl yMEHbILICHUS U
YBEJIMYEHUS JaBICHUS

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

34

JlaBiieHue ra3a. 3aBHCUMOCTD
JaBJIEHM ra3a oT 00bEMa,
TEMIIEPATyPhI

bu6mmoreka [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 TENAMU, XUIKOCTSIMH U ra3zaMu bubmmorexa LIOK
> KU ) https://m.edsoo.ru/ff0a25b0
3akou Ilackans
JlaBlIeHME B )KHIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUJIBI bubnmorexa [TOK
A https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenue 3amau no reme «/lapiaenue bubmmoreka [IOK
B JKHIIKOCTH ¥ rase. 3axkoH Ilackamsy https://m.edsoo.ru/ff0a2826
bubmmoreka [{OK
38 Coo06
OODIHAIOTIHECA COCY BT https://m.edsoo.ru/ff0a2970
39 I'napaBnnyeckuii mpecc bubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoit
SKAIKOCTHEIN Hacoc
Atmocdepa 3emn. [IpuanHb
CYIIIECTBOBAHUS BO3IYIITHOM
41 0}(;2-[.]'[0‘11(1/1 3emin 3;[3};1CI/IMOCTI) bubmmorexa [OK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
42 Bec Bo3ayxa. AtmochepHoe bubnuoreka [JOK
IaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHOro bubnnoreka [JOK
nasnenus. OneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJIEHUS OT BBICOTHI Ha, OBHEM bubmmorexa [IOK
a A YP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomertp-anepoua. AtmocgepHoe 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 3a1au o reme

46 "ATMocdepHoe naBicHHE"
JlelicTBUE )KUJIKOCTH M Ta3a Ha
47 IIOIPY’KEHHOE B HUX TEJIO. brmmorexa LHOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora
48 «OmnpeneneHue BHITAIKABAIOIIECH bubnuorexa [JOK
CHUJIbI, ICVCTBYIOIIEN Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTb)
JlabGopaTopHas paboTa 1o Teme
«HccrnenoBanue 3aBUCUMOCTH Beca
49 TeJa B BOJIE OT 00bEMa bubmorexa TOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B KHUJIKOCTh 9aCTH
Tena»
bu6mmoreka [IOK
>0 [lnapanie Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabora
"KoHncTpyupoBaHue apeoMeTpa Win
51 KOHCTPYHPOBAHHE JIOAKH U
orpeJiesicHue e€
rpy30noabEMHOCTH"
Pemenue 3agay no Temam:
52 «IlnaBanue cynos. bubnuoreka [IOK
Bo3nyxomnaBanuey», «JlaBieHue https://m.edsoo.ru/ff0a3654
TBEPABIX T, )KUAKOCTEH U ra30B»
bu6mmoreka [JOK
>3 Mexanuieckas pabora https://m.edsoo.ru/ff0a3f82
54 MomHocTs. EQUHUIEI MOIIHOCTH bubmorexa 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

VYpok-uccinenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPU
noaséme 1o jectauue"

56

[Ipoctsie Mexanu3mel. Peryar.
PaBHOBecue cuil Ha peruare

57

KonTponbHas pabota o teme
«JlaBneHue TBEpIBIX TEI,
XKUAKOCTEN U ra3oBy /
Bcepocculickas npoepodHast
pabora

58

Peseprubiit ypok. Pabora ¢
TEKCTaMHu 110 TeMe «/JlaBieHue
TBEPABIX TEJ, KUAKOCTEN U ra3oBy» /
Bcepoccuiickas npoBepoyHas
pabora

bu6moreka [IOK
https://m.edsoo.ru/ffOa4ffe

59

Pobruaru B TexHuke, ObITY U IPUPO/IE.

JlaGopaTopHas pabora
«HccnenoBanue ycioBHUi
pPaBHOBECHS pbIyara

0.5

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

60

Pemrenue 3agay mo reMe «YCiI0BUS
PaBHOBECHS pbIyara»

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

61

KoaddurmenT monesnoro aAecTBus
MexaHnu3ma. JlaboparopHas pabora
«3mepenue KII1/] HaknoHHOM
TJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "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

Mexanudeckasl SHEpTUsl.
Kunerndeckas u noreHuuanbHas
SHEPIUs

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

64

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPrUu

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

65

YPOK-3KCIEPUMEHT IO TEME
"DKcrepuMEeHTaIbHOE ONpeieTICHIE
N3MEHEHNs KHHETHYECKOU 1
ITOTEHIINAJILHON SHEPTUU IIPU
CKaTBIBAHWH TeJIa 110 HAaKJIIOHHOH
IIJIOCKOCTH"

66

KonTponbHas pabota o teme
«PaboTa 1 MOIIHOCTb. DHEPrUs»

67

Peseprubiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MeXxaHnuecKkoe
nBIxeHue"

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

68

Peseprubiit ypok. Pabora ¢
TexkcTtamu 1o Teme "Pabora.
MomugHocTtb. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



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

8 KUIIACC

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

OcCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KUHETHYECKON 1 bubnuorexa [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopenu TBEpIOTro, JKUIKOIO U

3 ra3006pa3HoI;o co;Tostﬁ 1 bubmorexa [TOK

https://m.edsoo.ru/ff0a540e

BEIECTBA
OObsicHEHNE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTo

4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu

5 Kpucrannmaeckue u amopdubie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe pacmpeHue U cxaTue 1 Bubmmorexa LIOK

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

Buytpennsis sHeprust. CriocoOsr

bubmuoreka [JOK

9
WM3MEHEHHUs BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60

10 Buaer Teronepenaun bubmorexa HOK

A el https://m.edsoo.ru/ff0a6412
VYpoxk-kondepenmus "[Ipakrunyeckoe

11 HUCIIOIb30BaHUE TEIIJIOBBIX CBOMCTB bubmmoreka [IOK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonuuecTtBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TETUIOEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHEHHE TEIUTOBOTO OasiaHca.

13 TennooOMeH u TeTIOBOE bubmorexa TOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHas pabora
"UccnenoBanue sSBICHUS bubmuorexa [JOK

14
TEIJI000MeHa MPU CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropstyeit BOAbI"

Pacuer konu4ecTBa TEIIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs
TeJa ¥ BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlaGopaTopHas pabora

16 "On I; CJIEHI/Ie g eIbHOM bubmmorexa [IOK

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

TCIIOTAa CTOpaHUA

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
KPUCTAJIIIMYECKUX TeJl. Y ieTbHas
TEIUI0TA TJIaBJICHUS

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

19

JlabopaTtopHas pabora
"Onpenenenue yaenbHON TETIOThI
IUIaBJIEHUA JIpaa"

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

20

[TapooOpa3oBaHue U KOHICHCAIIHS.
Hcnapenue

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

21

Kunienne. Y genbHas teriora
mapooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHMOCTb TEMIIEPATyPhI
KHUIIEHUSI OT aTMOC(epHOTO
JABIICHUS

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

22

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEIIbHOM BJIaXXHOCTHU
BO3qyXa"

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

23

Pemenue 3agau Ha onpeencHue
BJI&KHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETLIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEIN U 3aIIATA
OKpY’KaroIle cpe/ibl

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

26

3akoH COXPAHCHUSA U ITPEBPAICHUA
OHCPTHUH B TCIJIOBBIX IMPOLECCAX



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 KOHTPOJBHOM paboTe

97 1o teme "TeroBbie SBICHUS. bubmuoreka [JOK
N3MeHeHune arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BelecTa"

KonrtponsHas pabora o teme
28 "TGHJI:OBI)IG aBJII)eHHsL N3menenue brmmorexa [OK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSITHUH BEIIECTBA

29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B
Ypoxk-uccnenopanue

30 "DIeKTpU3aIs TeJI HHAYKIIHCH 1
IIpY CONPUKOCHOBEHUN"

31 B3anmopeiicTBue 3apsiKEHHBIX TEIL. bubmuorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

32 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [IOK
noss. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEH
Hocurenu snekrpuueckux 3apsioB.

33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma

34 [IpoBOAHMKY U AUDIIEKTPUKH. 3aKOH bubnunoreka [JOK
COXPAHEHUS IEKTPUUECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1ay Ha npuMEHEHHNE bubnuoreka [JOK
CBOMCTB DJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €TI0

bu6mmoreka [JOK
36 cyuiectBoBaHusl. MlcTouHMKN

QJICKTPHUYICCKOTO 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/ff0a96h2
VYpok-uccnenoBanue "JleiictBue

38 AEKTPUIECKOTO IOJIS Ha 1
MIPOBOJIHUKY U AUDJIEKTPUKH"

39 DneKTpUYecKuil TOK B MeTaJlIax, bubnuorexa [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb 1 e€
COCTaBHBIC YaCTH
Cuna Toxka. JlabopaTtopHas pabora

41 "N3mepeHue u peryJmpoBaHUE CUITbI 0.5 bubmorexa TOK

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

42 Boasr™metp. JIaboparopHas pabota 05 bubnuoreka [IOK
"H3MepeHne U PeryInpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTHuBieHHE TPOBOJHHKA.
43 VY nenpHOE COPOTUBIICHUE bubmmorexa [JOK
g P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTopHas pabora
"3aBUCUMOCTb 3JEKTPUUYECKOTO
44 COTPOTHUBJICHHUS ITPOBOJHHUKA OT €TI0 1 bubmmorexa [IOK
P poOBOAL https://m.edsoo.ru/ff0aa738
JUIMHBI, IJIOMAAH MTOTIEPEYHOTO
ceyeHus U Marepuaia"
3aBUCHMOCTh CHIIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH Oma i

ydacCTKa Lenu

https://m.edsoo.ru/ff0aad44a



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

JlabopaTtopHas pabora
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UIYILIEr0 Yepe3 pe3UCTOpP, OT bubnmorexa [TOK
> MY pe3p P, https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenpHOE U TAPATUICTHLHOE
COCTMHECHWSI TIPOBOTHUKOB
Jlabopatopnas padora "IIpoBepka
48 MIPaBUJIA CIIOKEHUS HANPSKEHNUN bubnuorexa [JOK
MIPHU MOCJIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHNH JIBYX PE3UCTOPOB"
Jlabopatopnas padora "IIpoBepka
49 MpaBUJIA Il CUJIbI TOKA IPU bubnuoreka [IOK
MapajieIbHOM COCTMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3agau Ha npuMeHEHUE
50 3akoHa OMma 1 pasImyHoro bubmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOTHUKOB
Pabora 1 MOIIIHOCTH
51 DIIEKTPUUECKOrO TOKA. 3aKOH bubnmorexa [JOK
p ' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaGopaTopHas pabora
52 "On I; enEHHepa60Tbl A MOIIHOCTH bubmorexa LOK
bed P " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DneKTpuYecKue enu U
53 NOTPEOUTENH IEKTPUIECKOM bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostHabIC MarHuThbl, UX

54 N
B3aHUMOJIEHICTBHUE
55 Ypok-uccnenoBanue "M3yuenue 1 bubnuorexa [JOK
MoJiel MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaraunTtHoe nojie. MarHuTHOE 110J1¢
bu6mmoreka [{OK
56 3eMIIH U €r0 3HaYeHHUE IS )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DNEeKTpUYECKUe 3apsiibl.
57 3apsKeHHbIE TeNa U UX bubmmorexa [TOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoOIecTBUS. [10CTOSHHBIN
AIEKTPUYECKUN TOK"
KonTponbhas pabota o teme
"DnexkTpuyuecKue 3apsapbl.
3apsiKEHHbIE TeJla U UX
. . bu6mmoreka [IOK
58 B3auMoeiicteus. [locToSHHBIN
. https://m.edsoo.ru/ff0abea8
ANEKTPUIECKHUI TOK" /
Bcepoccuiickas npoBepoyHas
pabora
PesepBubiit ypok. Pabora ¢
TekctaMu 110 TeMe "llocToSHHEBIN
59 DIIEKTPUUECKUI TOK" / bubmorexa [JOK
p B https://m.edsoo.ru/ff0acdc6
Bcepoccutiickas mpoBepodHas
pabora
OmnelT Opcrena. MarautHoOe nosie
60 IJIEKTPUYECKOro Toka MaruuTHoe bubmorexa LOK
p https://m.edsoo.ru/ff0acld2
T0JIe KaTyIIKH C TOKOM
61 [IpumeHeHne 2NEeKTPOMarHuToB B 05 bubnuoreka [IOK

texHuke. JlaboparopHas pabota

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

"N3y4yenue neiicTBUSI MarHUTHOTO

T0JIs1 HA MPOBOJHUK C TOKOM"

62

DNEeKTPOJABUTATEIb IOCTOSTHHOTO
Toka. Mcrionp3oBanue

BHCKTPOHBHFaTGHGﬁ B TCXHHUYCCKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTtopHas pabora
"KoHcTpyupoBaHue u u3yueHue
paboTh! AnexkTpoaBUraTesns”

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

63

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

64

Onekrporereparop. CrocoObl
MOJTYYCHHS AIIEKTPHUECKON
SHEPTUU. DIIEKTPOCTAHIINU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe

1o TeMe "DNEeKTpUUECcKue u
MAarHUTHBIE SBJICHUS"

66

KonTponbHas pabota o teme
"DJIeKTpUUECKHE U MarHUTHbBIE
siBieHUs"

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

67

PesepsHriit ypok. Pabora ¢
TekcTaMu 110 TeMe "TemnaoBrle
SIBJIEHUS"

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

68

PesepBHriit ypok. PaGora ¢
TEKCTaMU 110 TeMe "MarauTHbIe
SIBJIEHUS"



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

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
o
‘:;11 Tema ypoxa Bcero Kontpoabusie | Ipaxririeckie i[:;:eﬂlrlﬂ ng:aI;z:;:Tenbﬂble
padoTsbI padoThI pecypest

1 MexaHndeckoe JBUKECHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmmoreka [IOK
MEXAHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONMHEHOE 1 bubnuoreka [IOK
NIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMONIMHEHHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTb
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIUHEITHOTO

6 PaBHOYCKOPEHHOTO JIBHXKCHHUSI. 1
I'paduk ckopoctu
JlaGopaTopHas pabora

7 "Onpenenenye yCKOpeHus Tesa npu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBXKEHHH 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ocKocTh"

8 CBoboaHoe nageHue Ten. OMmbIThI 1
lanunes

9 PaBHOMEpHOE ABMKEHUE 11O 1 bubnuoreka [IOK

OKPY’KHOCTH. HepI/IO,[[ 1 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

oOparmienus. JIuneitHas u yrimosas

CKOpOCTHU
10 LlenTpoCcTpeMHUTEIBHOE YCKOPEHUE
11 IIepssiii 3axkoH Hprotona. Bekrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHOelicTBYIOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cymniepnio3uniust Cuit https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka ft?riH;;T:(;{:)?r(Sﬁf aeca2
16 Pemenue 3agay mo reme «Cuia
YIOPYTOCTH»
JlaGopaTtopHas pabora
17 «OmnpeneneHue KECTKOCTH bubmorexa LOK
https://m.edsoo.ru/ffOaee28
MIPYKUHBDY
bubnuorexa [JOK
18 Cuna Tpenus https://m.edsog ru/ff0af738
19 Pemenue 3agau no reme «Cuia bubnuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabora
20 "Onpenenenue kodpdunrenTa bubmorexa HOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHHUS
Pemenue 3agau no reme "3akoHbI
21 HerotoHna. CII[/IJ'Ia ynpyroctu. Cuna bubmorexa LIOK

TpeHus"

https://m.edsoo.ru/ffOafb8e



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 bubmmorexa LIOK
) p https://m.edsoo.ru/ff0af044
HagaeHus
Ypok-koHpepenmus "JIBIKCHHE TeT
23 BOKPYT I'PaBUTALIMOHHOTO IIEHTpa
(Conneunas cuctema). ['anaktuku"
Pemenne 3amaa mo teme "Cuna
24 TSHKECTHU U 3aKOH BCEMUPHOI'O bubmmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
o5 [IepBast kocmMudeckas CKOpOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKHN.
AOGCOIIIOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmorexa LOK
. " p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOW OChIO BPAIIICHHUSL.
MowmeHT cunsl. LlenTp TsixecTn
PaBHOBeCue MaTepuaIbHON TOUKH.
AOCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpEIUIEHHOW OChIO BPAIICHHUS.
MowmenT cunebl. LlenTp TsxecTu
08 Pemenue 3agau no reme "MomeHT bubmuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe
. bu6mmoreka [JOK
29 o tTeMe "MexaHn4uecKoe IBHKEHHE.

BsaumoneiictBue 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

KonrponsHas pabora o teme

30 "MexaHu4ecKoe IBUKEHUE. Bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynsc Tena. UMnyibsc cuisl.

31 3aK0oH COXpaHEHHUS UMITYJIbCA. bubnuorexa [JOK
Ynpyroe u HeEynpyroe https://m.edsoo.ru/ffOb07fa
B3aHMOJICHCTBHE
Pemenne 3agau mo reme "3akoH bubmmoreka [{OK

32 " _

COXpAaHEHUS UMITYJIbCa https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepeHnuus "PeakTuBHoe
JBUKEHHE B IPUPOJIE U TEXHUKE"

bu6moreka [IOK

34 Mexanudeckasi paboTa ¥ MOIITHOCTh httns://m.edsoo.ru/ff0b0a84
PabGoTa CHIIBI TSDKECTH, CHITBI bubmuorexa [JOK

35
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora

36 «Omnpenenenne paboOThl CUIIBI TPEHUS
MIpY paBHOMEPHOM JIBU)KEHUU TeJia
10 TOPU3OHTAIBHON TOBEPXHOCTI

37 CBs13b SHEpruu 1 padoThI.

[ToTenuuanpHas YHEPTrUs

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

39 3aKOH COXpaHEeHHUsI SHEPTUU B
MEXaHUKe

40 JlaGopartopHas pabota «3yuenue bubnuoreka [IOK

3dKOHa COXPAaHCHUSA SHCPIUN»

https://m.edsoo.ru/ffOb12fe



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

KonebarensHoe JABHKCHHUEC U €TO
XapPaKTCPUCTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ffOb1858

42

3aryxaromue KoieOaHus.
BriHyxieHHbIe KONIeOaHusI.
Pes3onanc

bubmmoreka [{OK
https://m.edsoo.ru/ffOb20f0

43

MareMaTruecKkuii U Npy>KUHHBIN
MAasITHUKH

44

VYpok-uccrnenoBanue «3aBUCUMOCTh
repuo/ia KojiebaHui OT KECTKOCTH
TIPY>KUHBI U MACCHI TPy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3HEpruy npu
MEXaHMYECKUX KOJIeOaHUIX

46

JlabopaTopHas pabora
«OrmpenenieHre 4acToThl U epruoia
KOJICOAHUH TIPY>KUHHOTO MAasITHUKa)

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

47

JlabopatopHas padota «IIpoBepka
HE3aBUCUMOCTH MEPUO/Ia KOJICOAHMI
rpy3a, MOJIBEHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexannueckue BoiaHbI. CBONMCTBA
MeXaHW4YeCKUX BOJH. [IpoonbHbIe 1
TTOTNIEPCYHBIC BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenuus "MexaHu4ecKue
BOJIHBI B TBEPJIOM TeTI€.
Ceiicmnueckue BOJIHbBI"

50

3Byk. Pacnipoctpanenue u
OTpa)kKeHHE 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

Ypoxk-uccienoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koHbpepeHius "YIibTpa3ByK U
nH(}pa3ByK B IPUPOJE U TEXHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "3aKOHBbI COXPaHEHHUS.
Mexanuveckue KojaebaHusi ¥ BOJIHBI"

bubmmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbHas pabota o teme
"3aKOHBI COXPaHEHUS.
Mexannyeckue KojebaHusi 1 BOJIHBI"

56

DIJIEKTPOMArHUTHOE MOJIE.
DNeKTpOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX BOJH

58

Ypok-koudepenmus "llkana
AIIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBaHue 3JIEKTPOMArHUTHBIX
BOJIH JUJISI COTOBOM CBS3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenoBanue "M3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOHIIBHOTO TeledoHa"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2c6¢c

60

Pemenue 3amau Ha OIIpCACIICHNC
HaCTOTHI 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 IPUpPOAa CBETA.

bubmuoreka [JOK
61 Ckopocth cBeTa. BomHoBbIe
P https://m.eds00.ru/ff0b31d0
CBOICTBa CBETA
Hcrounuku ceera. [Ipsmonuneitnoe
62 acTIpOCTpaHEHUE CBETA. 3aTMCHHUS brmmorexa [OK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Counnua u JlyHsl
3aKOH OTpa)kK€HUs CBeTa. 3epKaja.
63 Pemenue 3a1a4 Ha MpUMEHEHHE bubmorexa HOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienue cera. 3akoH bubnuoreka [IOK
MPETOMJICHHS CBETA https://m.edsoo.ru/ffOb3aea
[ToytHOE BHYTpPEHHEE OTpaXKEHUE
65 cBerta. Vcnonap30BaHue MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJAX
JlaGopaTtopHas pabora
"HccnenoBanue 3aBUCUMOCTH yIiia
66 MPETOMJICHUS CBETOBOTO JIy4a OT
yrIJia majieHus Ha rpaHuile "BO3yX-
crexino""
Ypok-koHpepeHus
"Hcnosib30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [JOK
68 JInnzel. OnTuyeckas cuiia JUH3BI
https://m.edsoo.ru/ffOb3f2c
. bubmuoreka [JOK
69 [Toctpoenue n300pakeHUH B THH3AX 1

https://m.edsoo.ru/ffOb444a



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

JlabopaTtopHas padora
"Onpenenenne HOKyCHOTO

bubmuoreka [JOK

70 pacCTOAHUS U ONITHYECKOM CHJIIbI https://m.edsoo.ru/ff0b4206
cobuparomei JTHH3BI"

Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK

71
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOc0a7e

79 I'na3 kak onTuyeckas cucrema. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenuus "Jledexro
3penus. Kak coxpanuts 3penue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 OnsiTel HetoToHa. Croxenue bubnuoreka [IOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTopHas padota "OnbITHI 11O
Pa3IoKEHUI0 OEsIOro CBEeTa B CIIEKTP

75 Y BOCIIPUATHIO IBETA TPEIMETOB TIPH bubmmorexa [OK

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

76 CBOMCTBA CBETA: JIUCIICPCHUS,
uHTepdepeHus u qudpaxuus”

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

78 IToctynatel bopa. Mozeins 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 " NIOIrJIOMCHUE CBCTa

bubmuoreka [JOK
7 . K . i
9 atomoM. KeaHTel. JIHHEHHaThIC https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpoxk-nipaktrky™m "Habmogenne bubmmoreka [IOK
80 "
CIIEKTPOB UCITYCKaHUS https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUILI bubmmorexa LOK
a1 a https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aToOMHOTO sijpa. bubnuoreka [JOK
Hyxknonnast Mmozienn https://m.edsoo.ru/ff0c18ac
83 PaagnoakTruBHBIE TTpEBpaLICHHUS. bu6moreka [IOK
M3oTonsr https://m.edsoo.ru/ffOclal4
Pemenne 3agau mmo teme: bu6moreka [IOK
84
"PannoakTuBHBIE NpeBpameHus” https://m.edsoo.ru/ff0clb4a
85 [Tepuona monypacmnana
VYpok-koH(bepEeHITHI
86 “Ppa I/IOEIK”SIBI;IH: HA3JIYUYEHNS B bubmmorexa [OK
8 Y | https://m.edso0.ru/ff0c2126
MPUPOJIE, METUITNHE, TEXHUKE
SInepHBIEe peakIui. 3aKOHBI
87 C(flx paHeHIEﬂ 3au>1 OBOTO U bubmorexa HOK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCE
88 DHeprus CBS3U aTOMHBIX SIIEP. bubnunoreka [JOK
CBs13b MaccChl U SHEPTrUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau no reme "SnepHeie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Ucrounuku sHeprun CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypoxk-koHpepenuus "SAnepHas

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
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PaaMoOaKTUBHBIX U3ITyUYEHUHN Ha
YKUBbIE OPraHU3Mbl"

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

bub6mmoreka [{OK

92
DNEeKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIICHUS"
KonTponbHas pabota o teme
93 "DJIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBsie sBiaeHus"
[ToBTOpeHnue, 06061IEHNE.
94 JlabopaTopHbIie pabOTHI IO KypC bubmorexa [TOK
" P pv P " ypey https://m.edsoo.ru/ff0c245a
B3anmopeiictBue Ten
[ToBTOpenue, o6obmenue. Pemenue
95 aCYETHBIX U KaUECTBEHHBIX 3a1a4 bubmorexa LOK
P " | https://m.edso0.ru/ff0c2572
o teme "TermioBbie Mpouecchl
[ToBTOpenue, o6obmenue. Pemenne
96 pacUETHBIX U KAYECTBEHHBIX 3a71a4 bubnunoreka [JOK
mo teme "KIIJI TermmoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpenue, o6obmenue. Pemenue
97 ACUETHBIX U KaYeCTBEHHBIX 3a/1a4 Bubmmorexa LIOK
P g https://m.edsoo.ru/ff0c2b30
no teme "KII/I anekrpoycTanoBOK"
[ToBTOpEeHUE, 06OOIIEHNE.
bu6mmoreka [JOK
98 JIaGopatopHbie pabOTHI 110 Kypcy

"CBeTOBBIE SIBJIEHUS"

https://m.edsoo.ru/ff0c2c52
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[ToBTopenue, 06o0menue. Padora ¢

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

100 [ToBTOpeHwMe, 0606?;}11/166 Pabora ¢ , BuGorexa LIOK
TeKCTaim HO TeME TROTEDAMBTH https.//m.edsoo.ru/ff0c2e82
BOJIHbI

o1 [ToBTOpeHue, 0606'1'1157HI/16. PaboTa c . Bu6morexa LIOK
TeKCTaMIf HO TEME TLBETOBBIC https://m.edso0.ru/ff0c3044
SABJICHUA
[ToBTOpenue, o606meHue. Padora ¢

102 TekcTamu 1o TeMe "KBaHTOBas 1
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ITPOBEPSIEMBIE ITPEIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pasiinydaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB W Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIINUX JAaHHOC (1)I/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUE HM3YyUYEHHBIX (PU3UYECKUX SIBJICHUHM B
OKpY’KarollleM MHUpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
IIPU 3TOM MEPEBOAUTH NMPAKTUYECKYIO 337a4y B yUeOHYIO, BBIICIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3HUUECCKUX SIBJICHUI

1.4

ONKCHIBATh M3yUYEHHBIE CBOICTBA Tel U (U3MUYECKUE SIBJICHMUS,
UCIIONB3Ysl (PU3MYECKHE BEJIUYUHBI, MPH ONUCAHUHU IPABHILHO
TPaKTOBaTh (DU3MUECKUNH CMBICT MCHOJIb3YEMBIX BEIUYMH, HX
0003HAUECHHUST U €IUHUIBl (UINYECKUX BEIMYUH, HAXOJIUTh
dopMyIbl, CBS3BIBAIONINE JAaHHYIO (U3UYECKYI0 BEIMYHHY C
JIPYTUMH BeTMYMHAMHU, CTPOUTDH IpapuK U3yUEeHHBIX 3aBUCUMOCTEN

(1)I/ISI/I‘ICCKI/IX BCIINYHUH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUS WU IIPOLCCCHI,
HCIIOJIb3Ysl HU3YUYCHHBIC 3dKOHBI, IIpU 3TOM JaBaTb CJIOBCCHYHO
Q)OpMYHI/IpOBKy 3aKOHa MW 3allUCbiBaTb €ro MareMaTH4YCCKOC

BBIPAKCHUC

1.6

OOBSICHATH (PU3UUECKUE SBJICHHS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YhClie M B KOHTEKCTE CHUTyalud MPaKkTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISTb NPUYMHHO-CIECICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe U3 1 — 2 Joruyeckux IaroB ¢ omopoil Ha 1 — 2
U3yYEHHBIX CBOMCTBAa (U3MYECKUX SIBJICHUH, (PU3NYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3aaun B 1 — 2 nelCTBUS, UCIIONb3Ysl 3aKOHBI U
dopmynbl, CBs3bIBaOLINE (U3UYECKUE BEIMYMHBI: HAa OCHOBE
aHajaM3a YCIOBMS  3a/Jayd  3alUChlBaTh  KpaTKoe  YCJIOBHE,
NOJCTABIATh (U3UUECKUE BEIUYMHBI B (DOPMYIBI U TPOBOIUTH
pacuérbl, HAXOAWTh CIPABOYHbIE JAHHbIE, HEOOXOAUMBIE IS
peumieHuss  3a1a4, OLEHUBATh  PEAIMCTUYHOCTh  ITOJYYEHHOHN

(U3NYECKON BEITNIMHBI

1.8

pacrno3HaBaTh IpPOOJEMbI, KOTOPbIE MOKHO PELIUTbh MPHU MOMOIIU
(1)I/IBI/I‘I€CKI/IX METOJOB, B OIIMCaAHHUHN MHCCICOAOBAaHHUS BbIACIATH
IpOBEpSieMOE  NpPENNoJIOKeHHe  (TMmoTesy),  pas3auyath U
HHTCPIIPETUPOBATH HOJ'Iy‘-IGHHBIfI pe3yibTaT, HAXOAWUTH OILINOKH B

XO/JI€ OIlbITa, ACJaTh BBEIBOJBI I10 €I'0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHl MO HAONIOJACHHUIO (DU3UYECKUX SIBICHUW WIH
bu3YecKuX  CBOMCTB  Teln:  (opMyIMpoBaTh  IMPOBEPSIEMBIC
MPEATNONOXKEeHUsSI, COOMpaTh yCTAHOBKY W3  MPEIIOKEHHOTO

000py10BaHus, 3aMKChIBATh XO/I OMbITa U (POPMYJIHPOBATH BHIBOJIbI

1.10

BBITIOJHATH TMPSIMBIE U3MEPEHUS C MUCIOJIh30BAHUEM aHAJIOTOBBIX H
i (ppoBbIX MPUOOPOB, 3aNUCHIBATh MOKa3aHUS MPUOOPOB C YUETOM

3aJIaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPECHUI

1.11

MMpoOBOANTL  HCCIICAOBAHUC 3aBUCHMOCTHU 0I[HOI71 (bHBH‘*IGCKOfI
BCJIIMYHUHBI OT I[perfI C HCIIOJB30BAHUEM IIPAMBIX HSMepeHHﬁ,
Y4aCTBOBATh B INNIAHUPOBAHWH y‘IC6HOFO HUCciIeca0BaHusd, CO6I/IpaTB
YCTAaHOBKY M BBIIIOJHATE HU3MCPCHUA, CICAYsSa MMPEATIOKCHHOMY
IJIaHy, (I)I/IKCI/IpOBaTB PE3YJIbTAThL HOJ'Iy‘ICHHOﬁ 3aBUCHUMOCTH
(1)I/ISI/I‘ICCKI/IX BCJIMYMH B BUAC IMPCIIOKCHHBIX Ta6J'II/II_I nu Fpa(I)I/IKOB,

ACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUS (1)I/I3I/I‘ICCKI/IX BCJIIMYHNH, CJICOY:
npenno;erHoﬁ HHCTPYKIIMU: TIpU  BbIIIOJIHCHHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)I3TL InpaBHJia TCEXHUKU 0€30IMaCHOCTH npu pa60Te C

71a00paTopHBIM 000pyI0BaHUEM

1.14

YKa3blBaTb NPHUHIHAIIBI JeicTBUs HpI/I60p0B N TCXHHUYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaTh MPHUHIIUIIBI JeicTBUA N3YyUYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOfICTB C IMOMOIIBbIO HX OIIMCAaHNA,




UCTIONB3YsS 3HAaHUS O CBOWCTBaX (DM3WYECKUX SIBICHUH U

HEoO0XouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOJIUTL TPUMEPHl (HAXOAUTh WH(POPMAIUIO O TPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHUS  (U3MYCCKHX  3HAHWUA B
MOBCEIHEBHON JKM3HHM JUIS OOeCHedYeHHss OC€30MacHOCTH IPHU
oOpameHun ¢ npubopaMd W TEXHUYCCKUMHU YCTPOWCTBAMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPY’KAIOLIEH cpelie

1.16

OCYIIECTBIIATH OTOOP UCTOYHUKOB MH(pOpMaIuu B ceTu MIHTepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HAHUN M MyTEM CpaBHEHUs Pa3IUYHbIX UCTOYHUKOB
BBIIETATh MHGOPMALMIO, KOTOpasl SIBJISIETCS MPOTUBOPEUMBON HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

WCIIOIh30BaTh npu BBITIOJTHCHUH y4eOHBIX 3aJlaHui
HayYHOTIOMYJSIPHYIO  JINTEpaTypy  (U3UYECKOTO  COJAepKaHUs,
CIIpaBOYHBIE MaTepHalbl, pecypcbl ceTh VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMaIUK U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbBIE KPAaTKHUE MMCbMEHHBIE U YCTHBIE COOOLICHUS
HA OCHOBE 2 — 3 HCTOYHMKOB HHPoOpMaH (HU3HUECKOTO
COJIep>KaHusi, B TOM YHUCIe MyOINYHO JIeNaTh KpaTKue COOOLIEHUsS O
pe3ynbTartax MPOEKTOB WM Y4YEOHBIX HCCIIEIOBAHHUM, MPH STOM
IPaMOTHO HKCIIOJIb30BAaTh WM3YYCHHBI MOHATUWHBINA ammapar Kypca

(1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHHeﬁ

1.19

1810)51 BBIINTOJIHCHHUH y‘le6HbIX IIPOCKTOB u I/ICCJ'IG,I[OBaHI/Iﬁ
pacupeacisiTb 0053aHHOCTH B rpyamne B COOTBETCTBUHU C
IIOCTAaBJICHHBIMHM 3aJadaMH, CJICAUTb 3a BBIIIOJHCHUCM IIJIaHa
HeﬁCTBHﬁ, aJICKBATHO OLICHMUBATH COOCTBEHHBII BKJIaJg B
ACATCIBHOCTD TPYIIIIBI, BBICTpanBaTh KOMMYHUKATHBHOC

B3aHMOI[eﬁCTBHe, YUUTbhIBasA MHCHHUC OKPYIKAOMIUX

8 KIIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJb30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh IPOSIBICHUE M3YUEHHBIX (PU3UYECKUX SIBJICHUHA B
OKpY’KarollleM MHUpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
[P 3TOM MEPEBOAUTDH NMPAKTUUECKYIO 337a4y B yUeOHYIO, BBIIEIATh

CYILLIECTBEHHBIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBATh HM3yYEHHbIE CBOMCTBAa Tel M (puU3MuUecKue SBICHUS,
WCTIONIb3YS (U3WYECKHE BEJIMYMHBL, TMPU OMNHMCAHUU MPABUIBHO
TpPakTOBaThb  (PU3MYECKUH  CMBICH  HCIOJB3YEMbIX  BEJIHYMH,
0003HaUeHHUST U €IUHUIBl (U3NYECKUX BEIMYUH, HAXOJUTh
dopMyIbl, CBSI3BIBAIOUINE JAaHHYI (U3UYECKYH0 BEIUYHMHY C
JIPYTUMH BeTMYMHAMHU, CTPOUTH IPapUKN U3yUeHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEITMYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, PU3UUECKHUE SBJICHUS U MPOLIECCHI,
UCIIONB3Ysl M3Y4YEHHbIE 3aKOHBI, IPHU 53TOM JaBaTh CJIOBECHYIO
GbopMyIUpPOBKY 3aKOHa M 3alHMChIBaTh €ro MaTeMaTU4yecKoe

BBIPAXCHUC

1.6

OOBSACHATH (1)I/I3I/ILI€CKI/IG IpouecCohl U CBOMCTBA TEJI, B TOM 4YUCJIC U B
KOHTCKCTC chyauHﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTEpa:
BBISBJIATH IIPUYUMHHO-CICACTBCHHBIC CBA3U, CTPOUTDH 0OBsICHEHHE U3
1 — 2 noruyeckux IIaroB ¢ IIOMOIIBIO 1-2 HN3YUCHHBIX CBOMCTBaA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/I3I/I‘IGCKI/IX 3daKOHa HUJIKM 3aKOHOMCPHOCTH

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(l)OpMy'J'IBI, CBA3BIBAIOIIINC (I)I/I3I/I‘-ICCKI/IC BCJIIMYMHBI. Ha OCHOBC
aHaJIn3a YCJIOBHA 3aa4d 3allUCbIBATb KPATKOC YCJIIOBHUC, BLISABIIATH
HEAOCTATOK MOAHHBIX JId PCHICHUA 3a/1da4du, BBI6I/IpaTB 3aKOHBI H
(l)OpMy'J'IBI, HeO6XOI[I/IMLIe s eé peuicHus, TpOBOAUTDH paC‘léTH )51
CpaBHHUBATL IIOJIYUCHHOC 3HAUCHUC (I)HSH‘ICCKOﬁ BCIIMYHUHBI C

HU3BCCTHBIMHU JAaHHBIMH

1.8

pacro3HaBaTb HpO6J’ICMLI, KOTOPBIC MOKHO PCIIWUTL HpU IMOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOHAOB, HCIOJIB3Yyd OINMCAHUC HCCICIOBAHU,




BBLICIIATH IMIPOBEPACMOC NPCAIIOJIOKCHNUEC, OLICHUBATL IMTPAaBHUJIbHOCTD

MnopsaKka NpoBCACHUSA UCCIICAOBAHUA, ACTIATh BHIBO/bI

1.9

POBOAMTH OMBITHI MO HAONIOACHUIO (PU3UYECKHUX SIBICHUH WU
(GU3NYECKUX  CBOMCTB  Tell:  (OpMyIHpOBaTh  IMPOBEPSCMBIC
MPEIIONIOKEHUS, COOMpaTh yCTAHOBKY W3  IPEIIOKECHHOTO

000py/10BaHusl, ONUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOTI'OBBIX
npuOOpoB M JAaTYMKOB (U3MUECKUX BEJIMYMH, CpaBHUBATh
pe3yapTaThl HM3MEpPEeHUH ¢ y4€TOM 3aJlaHHOM  abCONIOTHOM

MOrPEITHOCTH

1.11

MPOBOJIUTh  HCCIICIOBAHWE 3aBUCUMOCTH OJHOW  (U3HUECKOU
BEJIMYMHBI OT JPYrOM C HCHOIB30BAHUEM TMPSIMBIX H3MEPEHUN:
IJIAHUPOBATh HCCIIECOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJHITH
W3MEpPEeHUs, Clenys TPeMIOKEHHOMY IUlaHy, (DUKCUpOBaTh
pe3yabTaThI MOTYYEHHON 3aBUCHMOCTH B BUE TaOIUIl U TPAPUKOB,

JACJIaTh BbIBOALI 11O PE3YyJIbTaTaM MCCICA0OBAHHNA

1.12

IPOBOAUTH  KOCBEHHBIE U3MEpPEHMs]  (PU3MUECKHUX  BEJINYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEOys MNPEeIJIOKEHHON HHCTPYKIUH, U BBIYHCIATH

3HAYCHUEC BCIINYHUHBI

1.13

CO6J'IIO,Z[aTB IIpaBuJiIa TCXHHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUS H3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OMMCAHUS, UCHOIB3Ys
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacio3HaBaThb IIPOCTBIC TCXHUYCCKHUEC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI 10 CX€MaM U CXEMAaTUYHbIM pUCYHKaM, COCTABJIAATh CXECMbI
OJICKTPUYICCKUX LeNel ¢ MOCIeIOBaTeIbHBIM U napajiCJIbHbIM
COCAUHCHHUEM JJICMCHTOB, pa3jindad YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lenei

1.16

OPUBOAUTH TpPUMEPHl (HAXOAUTh HMHPOPMALMIO O NpUMepax)
NPaKTUYECKOTO  KCIOJIb30BaHUs  (PU3MYECKMX  3HAHUA B
NOBCEHEBHON KU3HM il obecreueHUs OE€30MacHOCTH MpHU

O6paH_[eHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U CO6HIOI[€HI/I$I HOPM 3KOJIOTHYCCKOTI'O

MOBEJICHUS B OKPY’KAOUIEH cpelie

1.17

OCYHICCTBIIATh TMOUCK HH(POpMauu (U3HYECKOTO COJIEPKaHUS B
cetn VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUHN M TyTEM CpaBHEHUS
JIOTIOJTHUTEIIFHBIX WMCTOYHUKOB BBIJICIATh HHPOPMAIHIO, KOTOpas

SIBIISICTCSI IPOTUBOPEUNBOM MITM MOXKET OBITh HEJIOCTOBEPHOI

1.18

UCIIOJIb30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUil HAy4HO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOTO COAEp)KaHUS, CIpPaBOYHbBIE
Marepuansl, pecypcbl ceth MHTepHeT; BiageTh NpuéMamMu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3zoBaHus HUH(DOPMALIUY U3 OJHON

3HAKOBOM CHUCTEMBI B APYTYIO

1.19

co3MaBaTh COOCTBEHHBIC THCHBMEHHBIE W  KpAaTKHE YCTHBIC
coolOmieHusi, 0000mas WHPOPMAIUIO U3 HECKOJBKUX HCTOYHHUKOB
(GU3NYEeCKOro CoNep)KaHusl, B TOM YHCIE MyOJUYHO MPEACTaBIAThH
pe3yJIbTaThl MPOEKTHOMN WIIA UCCIIEI0OBATEIBCKON AESTETbHOCTH, IPU
3TOM TPaMOTHO HCIMOJb30BaTh M3YUYEHHBIM MOHSITHUHHBIN ammapar

Kypca (hU3HKH, COMTPOBOXK/IATh BBICTYIUICHHE MTPEe3eHTaluen

1.20

IIPU BBINOJIHEHUN YY€OHBIX MMPOEKTOB U UCCIeI0BAaHUN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00s13aHHOCTH B IPYIINIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJHEHUEM IUJIaHA
JNEUCTBUMI M KOPPEKTUPOBATh €ro, aJIeKBaTHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTh TPYIIbl, BHICTPAUBATH
KOMMYHHKaTUBHOE  B3aMMOJCHCTBHE, MpPOSBISST  TOTOBHOCTH

pa3pemniath KOHQIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

Pa3iiniaTh ABJICHHA 110 OIMUCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOMINX JAHHOC (pI/I3I/IquKOC SABJICHUC

1.3

PacCrio3HaBaTb HNPOSABIICHUC HU3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBIICHHII B

OKpYyIKarumeM MHUpe, B TOM YUCIIC (I)I/ISI/I‘ICCKI/IC SABJICHUS B IpUpPOAC,




IPY 3TOM IEPEBOJUTH NMPAKTHUECKYIO 3a/1a4y B YUEOHYIO, BBIICIATh

CYIIIECTBEHHBIC CBOIMCTBA (MIPU3HAKN) PUINIECKUX SIBJICHUN

1.4

ONKCHIBATh M3Y4YCHHbIC CBOWCTBA Tel U (PU3MUECKHE SIBICHHS,
UCTIONB3ys (pU3MUecKre BENUYMHBI, NpPU OINWCAHWU IPABHIBHO
TPaKTOBaTh  (DU3NYECKUH  CMBICH  HCIOJB3YEeMBIX  BEIHYUH,
0003HaYeHHs ¥ EAWHUIBI (QU3NYECKUX BEIWYHMH, HAXOAUTh
(GopMynbl, CBS3BIBAIONINE JaHHYIO (HU3UYECKYI) BEIMYHHY C
JPYTMMH BETMYMHAMHU, CTPOUTH IpapUKU U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYEeCKUX BEIMYUH

1.5

XapaKTEPU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
WCIIONb3ysl M3YYEHHBIE 3aKOHBI, MPU 3TOM JlaBaTh CJIOBECHYIO
GbOpMyTUPOBKY 3aKOHAa U 3alHCHhIBaTh €r0 MaTeMaTU4ecKoe

BBIpa)KCHUE

1.6

OO0BACHATH (hr3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM UUCIIE U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TPHYMHHO-CJICICTBEHHBIC CBSA3H, CTPOUTh OOBSICHCHUE H3
2 — 3 JIOTMYECKHX IIIaroB ¢ TMOMOIIBIO 2 — 3 M3YYEHHBIX CBOMCTBA

buznyecKux SBICHUN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTth pacuy€THbIC 3a7aud (OMUpAIoNIMecs Ha CHCTeMy u3 2 — 3
YpaBHEHHIi), HCIIONB3Ysl 3aKOHBI H (OPMYJIBI, CBS3BIBAIOLINEC
¢u3uvecKkue BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3aJadu
3alMChIBATh KPATKOE YCIIOBHE, BBIABISATH HEIOCTAIONINE WM
M30BITOYHBIC IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIbI, HEOOXOAMMBIC
JUIS. PEUICHHUs, TIPOBOJMTh PACYEThl U OLICHUBATh PEATMCTUYHOCTD

INOJIYYCHHOI'O 3HAUCHUA (bHSPI‘I@CKOﬁ BCIINYHHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOKHO PCHIMTbL IIpU ITOMOIIA
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIb3Y: OIMMCAHNEC NUCCIICAOBAHN, BBIACIIATH
IPOBEPACMOC MPCANOJIOKCHUC, OUCHUBATL IMPABHUIIBHOCTL IIOPAAKaA
IMPpOBEACHUA HUCCICA0BaHUA, [ACJAaTb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3yJIbTaThl Ha6HIO,Z[eHHI>’I 1 OIIBITOB

1.9

IMPOBOAWTL OIIBITBHI IIO Ha6J'II-0,I[eHI/IIO (I)I/I3I/IquKI/IX SIBJICHUN WX
(I)I/I3I/I‘-IGCKI/IX CBOMCTB TE€N: CAMOCTOSTEIIHLHO CO6I/IpaTB YCTaHOBKY H3
MU30BITOYHOTO Ha6opa O60py,Z[OBaHI/I${, OIIUChIBATh XOJ OIIbITa U €ro

pe3yabTaThl, HOpPMyITUPOBATH BBHIBOIBI




1.10

OPOBOJIUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX HU3MEPEHU,
OIIpeIeysisl CPeHEee 3HAUYCHHE HM3MEpSIeMON BEMYUHBI ((POKycHOE
paccrosiHie coOuparoiel JTHH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTEIBHOTO Iprudopa)

1.11

IPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM IPSIMbIX U3MEPEHUN: IUIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOSITEIIFHO COOMpaTh yCTAHOBKY, (PHMKCHPOBATH PE3YJIbTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIWYMH B BHJIE TaOIUIN

rpaduKoB, JIe1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

1.12

IPOBOAMTH  KOCBEHHBIE  U3MEPEHMs]  (PU3MUECKUX  BEJINYMH:
IUIAHUPOBAaTh ~ U3MEpPEHHs,  coOHMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMS, CIEAys MpeIIOKEHHON
WHCTPYKUHH, BBIYUCIISITH 3HAYEHUE BEIMYMHBI M aHAIU3UPOBATh
MOJYYEHHBIE pPe3yibTaThl C€ YYETOM 3aJ@HHOM MOTIPEIIHOCTH

n3MEepeHu i

1.13

coOmoiaTh TpaBWiIa TEXHUKHA Oe30macHOCTH mTpu  paboTe ¢

nabopaTOpHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKHX MOJAENCH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO0, TOYEHHBIN
UCTOYHUK CBETa, JIy4, TOHKas JIMH3A, IJIAHETapHas MOJENb aroma,

HYKJIOHHasd MOJACJIb aTOMHOI'O sapa

1.15

XapaKTepu30BaTh MPUHLMUIIBI JIEHCTBUS H3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMMCAHUS, UCIOIB3Ys
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUA U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXEMbl M CXEMATUYHLIC PHCYHKU HN3YYCHHBIX
TCXHHUYCCKHX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHYCCKUX ITPOLECCCOB MPHU PCIICHUU y‘le6HO'HpaKTI/I‘{eCKI/IX
3ala4, ONTUYCCKUC CXEMbI UISA ITIOCTPOCHUA I/I306pa)KeHI/II\/’I B IIJTIOCKOM

3epKaie ¥ cobuparomieil TuH3e

1.17

IPUBOAUTH TpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O NpUMepax)
OPaKTUYECKOTO  HCIIOJIb30BaHMS  (PU3MUECKUX  3HAHUM B
NOBCEHEBHON KU3HM sl  obOecnieueHUst Oe30MacHOCTH MpHU

O6paH_[eHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U CO6JHOI[CHI/ISI HOPM 3KOJIOI'HYCCKOro

MOBEJICHUS B OKPY’KAOUIEH cpelie

1.18

OCYIIECTBIIATh MOUCK HH(POpMAIMK (PU3UYECKOTO COJACPKAHUS B
cetr IHTEepHET, CaMOCTOSTENTLHO (DOPMYITHPYSI TOMCKOBBIN 3aIpoc,
HAaXOAWTh TyTH ONPEACICHHS JOCTOBEPHOCTH  ITOJIYYCHHOMN
uH(pOpMaIM Ha OCHOBE MUMEIONINXCS 3HAHWUN W JOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMPH BBINOJHEHUM YYEOHBIX 3aJaHUi HAy4dHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOTO COAEpIKaHUS, CIPaBOYHbBIE
Marepuansl, pecypcbl ceth MHTepHeT; BiageTh NpuUéMamMu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHus HH(OPMaLIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3aaBaTthb COOCTBEHHEIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I U3 HECKOJIBKHX HCTOYHHKOB (bHSI/IquKOFO
coJiepKaHusl, MyOIMYHO MPEICTaBIATh PE3YJIbTaThl IPOSKTHON WU
UCCIIEIOBATENILCKOM  NIEATENIbHOCTH, MpPH  ATOM  I'PaMOTHO
WCIOJb30BaTh M3YYEHHBIM TMOHSATUWHBIA anmapar H3y4aeMoro
pasnena GU3MKH U CONPOBOXKJATh BBICTYIUJICHHE Mpe3eHTalMen C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

1.21

IIpH BBITIOJIHCHUH y‘IC6HBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ (1)I/ISI/I‘ICCKI/IX
IIPOLECCOB pacupeaCIATh 00513aHHOCTH B rpynrne B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadyaMH, CJICOAUTH 3a BbIIIOJIHCHHUEM IIJIaHa
ﬂCﬁCTBHﬁ n KOpPpPEKTHUPOBATH €ro, aJICKBATHO OLICHHBAThb
COOCTBEHHBIH BKJIad B [JCATCIBbHOCTb TPYIIIbI, BBICTPANBATDH
KOMMYHHKATHBHOC BSaHMOﬂeﬁCTBHC, IIPOABJIAA T'OTOBHOCTb

pa3pemniath KOHQIUKTHI




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIETO MUPA

1.1

®usnka — Hayka O Ipupoie. SIBICHHsS NPUPOJIBI.
@u3nyecKkue SBICHMS: MEXaHWYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

O®usnyeckue BeaUUuHBL. 3Mepenune Qunyeckux
BenmuuuH. Dwmsnyeckue mpubopel. [lorpenrHocTsh

n3MepeHnil. MexxayHapoiHas CUCTEMA €TUHUI]

1.3

EcTtecTBeHHOHAay4YHBI METOJ MO3HAHUS: HAOIIOACHUE,
MMOCTAHOBKA HAYYHOr'0 BOIIPOCA, BBIJIBH)KEHUE THUIIOTES,
AKCIIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHECHUE

HAOJIFOIAEMOT0 SIBJICHUSA

1.4

Onucanne PU3NYECKUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTudeckue paboOTHI:

#H##Par###l3mMepenne pacCTOSHHIA.
###Par###l3mepenne 00béMa XKUJIKOCTH U TBEPIOTO
Tea.

##HPar#H#Onpenenenne pa3MepoB MallbIX Tell.
###Par#t#13smeperue TemmnepaTypbl MPU  OMOILIU

KUAKOCTHOI'O TEPMOMETpPA U NaTYHUKaA TEMIICPATYPhbL

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

#HH#HPar###CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMmepel. ONBITHI, OKa3bIBAIOIIUE IUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

###Par###)/[Bokerne  vactui,  BemectBa.  CBs3b
CKOPOCTH JBWXXEHHUSI YaCTUIl C TeMIepaTypoil.

BpoyHoBckoe nBuxenue, tudpdysus

2.3

BzauMmopneiicTBue yacTuIl BEleCTBA: MMPUTKCHUC U

OTTaJIKUBAaHHC




H#Par### ArperatHoie COCTOSIHMS BEILECTBA:

CTpOCHUE rasos, KUJIKOCTEN u TBEPABIX
24 (kpucrainyeckux)  Tel.  BzauMocBsi3b  Mexay
CBOIICTBAaMHM  BEUIECTB B  pa3HbIX  arperaTrHbix
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 OCc00EHHOCTH arperaTHbIX COCTOSIHUN BO/IBI
[IpakTuueckue padboOThI:
#H##Par###0Onenka tuaMeTpa aToMa METOJIOM PSJIOB (C
UCIIOJIb30BaHuEeM QoTorpaduii).
2.6 #HHPar#H##0nbITel 10 HAOMIOAEGHUIO  TEIJIOBOTO

paciMpeHus ra3os.
HAHPar#H#0nbITHL 10 OOHApYKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKECHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanundeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JBWKEHUE
###Par###Cropocte.  CpenmHsisi  CKOpPOCTb  TIPH
3.2 HEpPaBHOMEPHOM JBIKCHHH. Pacuér myTu u BpeMeHH
JBUKECHUS
SlBnenne uHepuuu. 3aKOH MHEpUUU. B3aumonelicTBue
3.3 TeJ KaK NpUYrHa U3MEHEHHUS] CKOPOCTH ABHKEHUS TeJl.
Macca kak Mepa UHEpPTHOCTH Teja
34 #H#Par### inotHocTs BemtecTBa. CBS3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIlleCTBa
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOICHCTBUS TEI
> Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO JUHAMOMETpPA
3.7 ##HPar#t#ABnenne tarorenus u cuia tsokect. Cuia
. TSKECTU Ha Jpyrux muaHerax. Bec tena. HeBecomocTthb
38 Cuna tpeHusa. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 HH#HPar###CrioxxeHue cuil, HaNpaBICHHBIX 0 OJHOM
' npsiMoi. PaBHOZEHCTBYIOIAS CUTT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHne CKOPOCTH PAaBHOMEPHOIO JBMKEHUS
(wapuka B KUAKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBToMOOWIE M Tak pjanee). Ompenenenue cpegHein
CKOPOCTH CKOJIbXKEHHsS Opycka WIM IIapuKa 10
HAKJIOHHOM IUIOCKOCTH. OnpeneneHue IIOTHOCTH
TBépHoro  Tena.  OnbITel,  JEMOHCTPUPYIOLIUE
3aBHCHUMOCTH pacTsiKeHus (aedopManun) npy>KUHbI OT
NPUJIOKEHHON cuibl. ONBITBI, JEMOHCTPUPYIOLINE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnueckne SBIICHUS B IpUupoac: NpUMEPbI IBUKCHHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOM M HEXKMBOM MPUPOJE,
NIeWICTBUE CUITBI TPEHUS B TIPUPOJIC U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenue TBEpmoro Tena. CrocoObl YMEHBIICHHUS

YBCIIUYUCHUA JaBJICHUSA

4.2

JaBnenne rasza. 3aBHCHUMOCTH MJaBIICHUS Taza OT

00BEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHuss TBEPABIMU TEIAMH, KUJIKOCTIMU U

razamu. 3akoH Ilackans. [THueBMaTHUeCcKHEe MaIIHbBI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
I'mapocratuyeckuil Mapajiokc. CooOmaromuecs

COCYybl. I NAPABIUMYCCKUEC MCXAaHU3MbI

4.5

AtMocdepa 3emuin U aTMocepHOE JaBICHHE.
[IpuuuHbl  CyIIECTBOBAaHUS BO3AYLIHOW 0OOJIOYKU
3emuIH. OmnbIT Toppuuein. 3aBUCHUMOCTh
aTMoc(epHOro MAaBleHUsI OT BBICOTHI HaJ YPOBHEM

Mopsi

4.6

N3mepenue armoctheproro masnenus. [IpuGopsr ans

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JelicTBrue XKUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX
Teno. BeiTanmkuBaromas (apxuMenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxornaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tela B BOJE OT
o0béMa NOrpyKEHHOW B JKUJIKOCTb YacTU Tela.
Omnpenenenre BBITAIKUBAIOLIEH CUJIBI, JEHCTBYIOLIEH
Ha Telo, MNOrpykEéHHOe B JKHUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOLLIEH
Ha TeJNO0 B JKMIKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPHUPYIOIME 3aBUCHMOCTb  BBITAJKHBAKOLICH
CHUJIBI, ICHCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEMaA
NOTPYKEHHOW B KUJAKOCTh YaCTH TEJIA U OT IUIOTHOCTH
xkuakoctu.  KoHcTpympoBanume — apeomerpa WU
KOHCTPYMpPOBAaHHE JIOJKM M  OmpeneieHue  eé

Ipy30I0AbEMHOCTH

4.10

®dusnveckue  SABICHUS B  MPUPOJC:  BIHUSHHE
aTMoc(epHOrO0  JaBJIEHHS HAa JKUBOW OpraHU3M,

TJIaBaHUE PhIO

411

TexHu4yeckue yCTpOWCTBA: COOOIIAIOIIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHUN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, MOPIIHEBON HAcoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT' M

5.1 Mexanudeckas pabora

5.2 MexaHnueckass MOLIHOCTD

£ 3 [IpocThie MeXaHW3MBI: pbl¥ar, OJIOK, HaKJIOHHAs

' MJI0CKOCTh. [IpaBuiio paBHOBECHUS phlyara

5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBuio»  MexaHukn. KoadduiueHnt

55 MOJIC3HOTO  JICMCTBUS  MEXaHH3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHunanpHas sHEPTUM TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

- [TonHas MexaHwWueckasi dHEprusi. 3aKOH MU3MEHEHUS U

COXpPAaHCHUA MEXaHHU4YEeCKOM OHEPTUn




5.9

[IpakTuyeckue paboOTHI:

#HH#HPar###Onpeniennenue  pabOTHl CUIIBI TPEHUS TIPU
PaBHOMEPHOM [JBIDKEHMM Tejla 110 TOPU30HTAIBLHOU
nosepxHoctu. MccienoBaHue YCIOBUH paBHOBECHS
ppruara. M3mepenne KIIJI HaKIOHHONW IIIIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUS B npupoaec: pbl4aru B TECJIC

YCI0BCKa

5.11

TexHudyeckue yCTpPOMCTBA: phlYar, IOJABHKHBIM U
HEMOJIBUKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTh, IIPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pa3nena

Kon
3JIeMEeHTa

IIpoBepsieMble Y1€eMEHTHI COleP:KaHUs

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
MoJsieKyld. OTbITBL, MOATBEPKAAIONINE OCHOBHBIE

ITOJIOKCHHUA MOHCKyanHOKHHCTquCKOﬁ TCOpHU

6.2

Mopenu  TBEPIOTO, JKHJIKOTO M Ta3000pa3HOro
cocTosiHMH BemiecTBa. Kpucramimaeckue u amopdHbie

TCJ1a

6.3

OObsiCHEHHE CBOMCTB Ir'a30B, )KUJIKOCTEH M TBEPBIX TEI
HAa OCHOBE IMOJOXEHHH MOJEKYJIIPHOKHHETUYECKOM

TEeopun

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUSA

6.5

TenmoBoe PpacCIInpCHUC U CIKATUC

6.6

Temmnepatypa. CBsi3b TeMmmepaTrypbl CO CKOpPOCTBIO

TCIIJIOBOT'O ABMXKCHUA YaCTHUIL




BnytpeHnHss JHEPTHsL. Crioco0Osr U3MEHEHUSA

6.7 BHYTpPEHHEH SHEpPruM: TeIulonepeaadya U COBEpIICHUE
paboTsl
6.8 Buast TeIIONepeIaun: TEIJIONPOBOIHOCTb,
. KOHBEKIIUS, U3JIyYCHUE
KonmuyectBO  TemioTel.  YienbHas — TEMIOEMKOCTH
6.9
BEIllECTBA
TeriooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOro OajaHca
511 [InaBnenne W  OTBEpJEBAaHME  KPUCTAIUTMUYECKHUX
' BEIIIECTB. Y IeIbHAs TEIIOTA TIJIaBICHUS
[TapooOpazoBanne u  KoHueHcanus. Vcmapenwue.
6.12 Kunenue. VYaenpHas Temimora mapooOpa3oBaHMs.
' 3aBUCHMOCTD TEMIIEPATYPhI KUTIEHUSI OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BraxxnocTh Bo3myXxa
6.14 DHeprus TOIINBA. Y IeibHas TEIJI0Ta CTOPAHUS
[Ipunnuner  padotsel  TemaoBbix aurarenend KIIT/]
6.15 TEIUIOBOTO JBUTaTess. TerioBble JBUTATEIN U 3all1Ta
OKpYKarolieu cpebl
3aKOH COXpaHEHHS M TMPEBpallleHUus DHHEPruu B
6.16
TEIUIOBBIX MpolLieccax
[IpakTuueckue paboOThI:
H#HPar#H##ONbITEL 10 OOHAPYXKEHUIO JICHCTBUS CHUI
MOJICKYJISIPHOTO MPUTSKECHHUS.
H#A#H#Par#H##ONBITL 110  BBIPAIMBAHUIO KPUCTAJIOB
6.17 IIOBapEHHOM COJIM UJIM caxapa.

#HAPar###ONBITEI 1O HAOMIOAEHHUIO  TEILIOBOIO
pacuIvpeHusl Ta30B, )KUIKOCTEeH U TBEPIBIX TEIL
#HH#HPar###Onpenienenue qaBieHus BO3ayXa B OaJuloOHe

HITPHILIA.




H#HPar#H##ONbITHI, JIEMOHCTPUPYIOLUE 3aBUCUMOCTh
JABJICHUS BO3MyXa OT ero o0bEMa M HarpeBaHUS WU
OXJIAXKICHUSL.

###Par### IpoBepka TUTIOTE3bI JUHEHHOMN
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHAKOCTH B
TEPMOMETPHUCCKOHN TPyOKe OT TeMITepaTyphl.
#i#HtPar#H#Habnonenue  U3MEHEHUs]  BHYTpPEHHEH
SHEPTUU TeJIa B pe3ysibTaTe TEeIuIonepeaadd u padboThl
BHEIIHUX CHIL.

###Par###lIccnenoBanue SBIEHUSA TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H##Par###OnpeneneHme KOJINYECTBA TEIUIOTHI,
MOJTyYEHHOTO BOJIOH TIPH TEINIOOOMEHE C HarpeThiM
METATUICCKAM ITHITUHIPOM.

#H##Part###OnpeneneHne  yIelabHOM  TETUIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mporecca HCIapeHHUsL.
#H##Par###0OnpenesiecHue OTHOCUTEIIBHOW BIIAXKHOCTH
BO3JIyXa.

#H##Part###Onpenenenune YIEIbHON TEIIOTEI

IJIaBJICHHUS JIbJA.

6.18

Ousnyeckue SBJICHUS B MPHUPOAE: IMOBEPXHOCTHOE
HATSDKEHME W KalWUIIpHBbIE SBICHUS B TMPUPOJE,
KPUCTAJUIBI B IpUpo/Ie, n3ayueHue ColHIa, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, NHE, CHEIa.

6.19

TexHuueckue yCTpONCTBA: KalWUIAPbL, NPUMEPHI
WCIIOJIb30BAaHUS KPUCTAIIJIOB, )KUIAKOCTHBII TEPMOMETD,
JAaTYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILIEHUS
JIOMOB, TUTPOMETPHBI, MICUXPOMETp, MapoBasi TypOHHA,

ABUTAaTCJIb BHYTPCHHET'O CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

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




B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTb CWJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEI
OT BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXKTY TEJIAMHU )
DNeKTpUUYECcKOe noJe. Hanpsoxénnoctsb

7.3 anekTpuueckoro noisd. IlpuHnun — cyneprnozunuu
AJIEKTPUYECKUX M0JIEH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsiioB. DJIeMEHTApHBIN

7.4 anektpuyeckuil 3apsa. Crpoenue aroma. [IpoBogHuku
U TUBJIEKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

- ONEKTpUYECKUM  TOK.  YCIOBUS  CYLIECTBOBAaHUSA

. 3JEKTPUYECKOro TOKa. MICTOYHMKN OCTOSTHHOT'O TOKa
HevictBus 3IIEKTPUYECKOTO TOKa (TeruoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
AKHUJIKOCTAX M ra3ax

. OnekTpuyeckas uenb. Cuiia Toka. DJIEKTPUYECKOE

' HalnpsHKeHue
29 ConpoTuBieHue MPOBOIHHUKA. VYnenpHOE
' COIIPOTHBIIEHUE BELIECTBA

7.10 3akon Oma jy1st yyacTKa 1ernu
[TocnenoBarenbHoe W MapajuleIbHOE COEIMHEHHE

7.11
IIPOBOJITHUKOB
PaGota W MOIIHOCTH 3JEKTPUYECKOrO0 TOKa. 3aKOH

7.12
Jxoyist — Jlenna

213 DJeKTpUYecKue LeNu U MOTPEOUTETN IEKTPUUECKON

. sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTosiHHBIE MarHUTHI. B3auMozeicTBre MOCTOSHHBIX

7.14
MarHuToB

215 MaruautHoe mnone. MarHutHoe nose 3eMiIM U €ro

' 3HAUEHUE /IS )KU3HU Ha 3emiie

2 16 Oneir Opcrena. MarHuTHOE MOJIE AIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArHMTOB B TCXHUKC




JlelicTBE MarHUTHOIO IOJS HA IPOBOJHHUK C TOKOM.

DIIEeKTPOABUTATEINb TOCTOSIHHOTO TOKA. Mcronp30Banne

A NIEKTPOJABUTATEIICH B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIopTe

Onpitel  ®apanes.  SIBieHue  3IEKTPOMarHUTHOMN
7.18

uHaykuuu. [pasuno Jlenna

DIIeKTPOTEHEPATOP. Crioco6s1 TIOTyUYeHUS
7.19 DJICKTPUYECKOM  DHEPruu.  DJEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX UICTOYHHUKAX YHEPTUU

[IpakTuueckue padboOThI:

OnbIThI 10 HAOTIOACHUIO NIEKTPU3ALIMHU TET UHIYKIUEeH

U TIPU COTIPUKOCHOBEHHUH.

HccnenoBanue AEUCTBHS BJIEKTPUUECKOTO TOJS HA

MPOBOJAHUKY U TUAIIEKTPUKU.

COopka W TpoBepka pabOTHl JIICKTPUUECKOW IIETH

MIOCTOSIHHOT'O TOKA.

W3mepenne u peryJnpoBaHUe CUIIbI TOKa.

W3mepenue u peryinpoBaHue HaIPsHKCHUS.

HccnenoBanve 3aBUCHUMOCTH CHIIBI TOKA, WIYIIErO

4yepe3 pe3nucTop, OT COMNPOTUBIEHUS PE3UCTOpA H
290 HaIIPSKEHUsS Ha PE3UCTOPE.

OmnpIThI, JIEMOHCTPHPYIOLIHE 3aBUCHMOCTb
ANIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TUTOIIA/TN MTOTIEPEYHOT0 CEYCHUS M MaTepuara.
[MpoBepka mpaBuiIa CIOXKEHUS HANPSDKCHUH IpH
MOCJEI0BATEIbHOM COEAMHEHUHM JIByX PE3HCTOPOB.
[IpoBepka npaBuiIa JUIs CUIIBI TOKa IPU MapaieIbHOM
coeMHeHUN  pe3ucropoB. OrmpeneneHne  paboOTHI
JNIEKTPUUECKOTO TOKAa, WUAYLIErO 4Yepe3 Pe3UCTOp.
OmnpezneneHre  MOIIHOCTH  AJIEKTPUYECKOTO  TOKa,
BBIJIEJIIEMOM Ha pesucrope. Hccnenosanue
3aBHCHMOCTH CUJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKy, OT

HanpspkeHus Ha Hell. Onpenenenne KIIJ[ narpesares.




UccnenoBanue MarHUTHOI'O B3aUMO/JICHCTBUS
MOCTOSIHHBIX MarHutoB. M3ydeHWe MarHUTHOTO MOJIs
MOCTOSSHHBIX MAarHUTOB TpU WX OOBEAUHEHUU U
pazaenenun. MccnenoBanue IeMCTBUS SJIEKTPUYECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OMBITHL,
JIEMOHCTPUPYIOIINE 3aBUCHMOCTD CHUJIBI
B3aUMOJICHCTBHUSA KATYIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa M HampaBJeHWs TOKa B KaTymike. M3ydenwue
JENUCTBUSI MAarHUTHOTO TIOJII HA TIPOBOJHUK C TOKOM.
KonctpyupoBanue i H3y4YeHUE paboThl
SIIEKTPOJBUTATEIA. N3mepenne KITA
3JIEKTPOJBUIATEIbHON  YCTaHOBKH. OneITel 110
HCCJICTOBAaHUIO SIBJICHUS AIIEKTPOMArHUTHON
WHIYKIIMW: WCCIEOBAaHUE W3MEHECHUM 3HAYCHUS W

HaIpaBJICHHUA HHAYKIIHMOHHOI'O TOKa

®usnyeckue SBIECHUS B TMPUPOJE: IIEKTPUUYECKUE

ABIIEHUST B  aTtMocdepe, JJNEKTPUYECTBO  KHUBBIX

7.21 OpraHW3MOB, MarHUTHOE TI0JIe 3eMITH, JIpeiid MOIIOCOB,
POJIb MArHUTHOTO TIOJIS [UTS )KU3HU Ha 3eMiie, OJISIPHOE
CHSTHHE
TexHUYECKUE YCTPOUCTBA: AJIEKTPOCKOII, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUICCKON SHEPTHUH,
79 AJIEKTPOOCBETUTEIILHBIC TPUOOPHI, HArpeBaTesIbHbIC
. AIEKTPONPUOOPHI (IpuMepsl), ANEKTPHUICCKHE
NPEIOXPAHUTENH, AJIEKTPOMArHUT, SJIEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa, TeHEPATOp MOCTOSIHHOT'O TOKA
9 KJIACC
Kon Koxn
[IpoBepsieMble 37IEMEHTHI COACPKAHUS
paznena JJIeMEHTa
8 MEXAHUWYECKUE SABJIEHUSA




Mexannueckoe JBWKEHHE. MarepuanbHas TOUKa.

81 Cucrema orcuéra
8.2 OTHOCHUTEIBLHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE IBIKEHHE
###Par###HepaBHOMepHOE MPSMOTMHEIHOE
8.4 nBukeHue. CpeHss 1 MTHOBEHHAs! CKOPOCTh TeJla IpU
HEpaBHOMEPHOM JIBHKCHUHU
8.5 Vckopenue.  PaBHOyCKOpeHHOE — NPSMOJIMHENHOE
' JIBYKEHUE
8.6 H#HH#HPar###CBoOO1HOE Tanenne. OnbITe! [ anuies
#i#HtPar#Ht#PaBHOMEpHOE JBM)KEHHE IO OKPYKHOCTH.
8.7 [lepuon n vacrora obpamenus. Jluneitnas u yrionas
ckopoctH. LleHTpocTpeMHuTeNbHOE YCKOPEHHE
8.8 [TepBriii 3axon HproToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertwuii 3akon HeroToHa
8.11 #HH#Par###] [pyuHIMIT CYTIEPTIO3UTINN CHJIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H##Par###(Cuna TpeHUs: Cujla TPEHHUS CKOJIbKEHUA,
' CHJIa TPEHUsI ITOKOs, APYTHe BUIbI TPEHUS
8.14 #H##Par###(Cuna THKECTH U 3aKOH BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOAHOTO MaJeHus
815 IBwxenue mmaHer Bokpyr Comnna.  Ilepsas
' KOCMHYEcKasi CKopocTb. HeBecoMocTh U neperpy3ku
PaBHOBecue MaTepuasbHOM  TOYKH.  AOCOJIIOTHO
8.16 )
TBEPJI0€ TEIIO
8.17 #i#Par###PaBHOBecHe TBEPIOrO TeJa € 3aKPEIUVIEHHON
. ocbto BpateHus. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmnynsc tena. U3MeneHne umnyisca. IMIysbe cuitb
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHPar#H#PeakTUBHOE JBIDKEHHE
8.21 Mexanunueckasi paboTa U MOLTHOCTb




8.22

Pabora cun TsxkectH, ympyroct, TpeHus. CBs3b

SHEPTUU U paboThl

8.23

HOTeHI_II/IaJIBHaSI OHEprusa TCJIa, IOAHATOrO Hal

MOBEPXHOCTHIO 3eMJIU

8.24

[ToTreHunanpHas SHEPIUs CKATON NIPYKUHBI

8.25

#i#HtPar#H#Kunernueckass  sHeprusa. Teopema o

KMHETUYECKOW dHEPTUH

8.26

HiHtPar#HH#3aKkoH cOXpaHEHUsI MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTuueckue padboOThI:

Ornpezenenue CpeiHe CKOPOCTH CKOJIBKEHUS OpycKa
WM JIBIDKCHUS TIapHKa MO HAKJIOHHOW TIJIOCKOCTH.
Ornpenenenne yCKOpEHUs Tella MPU PaBHOYCKOPEHHOM
JIBMKEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHU TPH
PaBHOYCKOPEHHOM  JIBIDKCHHM  0e3  HadalbHOM
CKOpPOCTH.

[IpoBepka THMOTE3bI: €CIAM MPH PaBHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAa4aJbHOM CKOPOCTU MYTH OTHOCSITCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MPOMEXYTKH BPEMEHU OJJMHAKOBBIL.

UccnenoBanue 3aBUCHUMOCTHU CHJIBI TpEeHUs
CKOJIB)KEHUSI OT CHJIbl HOPMAJIBHOTO JIaBJICHHUS.
Omnpenenenvue Ko3puUIMEHTa TPEHUS CKOJIbKEHUS.
Onpenenenue XECTKOCTH NpyxKuHbL. OnpexneneHue
paboTBl CUITBI TPEHUS MPU PABHOMEPHOM JBHKEHUU
TeNa MO0 TOPU30HTANIBHOM MoBepXHOCTH. OnpeencHue
paboTBl CHJIBI YOPYTOCTH TMpH MOABEME TIpy3a C
WCIIOJIb30BAHUEM  HEMOJBMKHOIO W MOJBUYKHOTO

OJIOKOB

8.28

dusnyeckue SBICHUS B npupoac: MpuinBbI U OTJIMBBI,
JABMKCHUC INJIAHCT ConHeuyHoMn CHUCTCMbI, PCAKTHUBHOC

JABUIKCHUC KUBBIX OPraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMLAOMETP, AATYUKHU

MMOJIOKCHHS, PACCTOAHHNA U YCKOPCHUS, PAKCTLL

MEXAHWYECKUE KOJIEBAHMA 11 BOJIHbI




9.1

KonebarensHoe JIBUOKEHHUE. OCHOBHEIE
XapaKTePUCTHKU  KOJIeOaHWi: TepHoj, YacToTa,

aMILIATY 1A

9.2

MaremMarnueckuii M NPYKMHHBIA ~ MasTHUKMU.
[IpeBpamenne  sHeprum  OpH  KOJIEOATEIHHOM

JBUXXCHUU

9.3

3aryxarwomuue kojedanus. BeiHyXaeHHbIe KoueOaHUs.

Pe3onanc

9.4

Mexanndeckre BOaHEL CBOMCTBA MEXaHUYECKUX
BOJIH. [IpomonbHble W momnepedyHbie BOJHBL. [[nuHa
BOJIHEBI " CKOpOCTh eé pacrnpocTpaHeHHs.
MexaHn4ecKkrue BOJHBI B TBEPJOM TeJE, CEICMUYECKUE

BOJIHBI

9.5

3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpa’keHHE 3ByKa

9.6

WNHudpa3Byk u ynbrpa3Byk

9.7

[IpakTrueckue pabOTHI:

OmnpeneneHne 4YacTOoThl MW TMepUoja  KoJieOaHUU
MaTEeMaTUYECKOr0 MasiTHHKA.

OmnpeneneHne 4YacToThl MW TMepuUoja  KoJieOaHUU
NPY>KUHHOT'O MasiTHUKA

HccnenoBanre 3aBUCMMOCTH TIEpHOJA KoOJIeOAaHUM
MOJBEIICHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanre 3aBUCMMOCTH TIepHOJA  KoOJIeOAHUH
IPYKUHHOTO MasTHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTH rnepuo/ia KoJIeOaHMi rpy3a,
MOJIBELIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH
npyxuHsl. M3mepeHue  yckopeHUs CBOOOTHOTO

nmaaCHuA

9.8

duznyeckue SBICHUS B npupoaec: BOCIIPpUATHEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSICCHUC, celicMHUYecKue BOJIHEI,

OyHaMH, 3X0

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHHEC

yIIBTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI




101 DNEKTPOMArHUTHOE MMOJIe. DIEKTPOMArHUTHEBIE BOJHEI.
' CBolicTBa JIEKTPOMATrHUTHBIX BOJIH
10.2 [Ixana 371€eKTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHasi npupona cBera. CKOpOCTh CBETa.
' BomnHoBbIC CBOMCTBA CBETa
[IpakTuueckue paboTHI:
10.4 H3ydyeHue CBOMCTB JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa
Odusnyeckue SBICHUS B MPUPOJAC: OMOJIOTHYECKOE
10.5 JIeicTBHe BUJIIMOTO, YABTPAPHOIETOBOTO u
PEHTTEHOBCKOTO M3TyYCHHMA
106 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlyueBas monens cBeta. MIcTOUHHMKYM cBETa
11.2 [IpssMonuHEITHOE pacIpOCTpaHEHHE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkanmo.  3akoH
' OTpa)KECHUSI CBETA
114 [Ipenomnenue cBeTa. 3aKOH TIPEIIOMJICHHS CBETA.
' [TotHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon yyeit B 1uH3E
116 Onrtuueckas cucrema (oroamnmapara, MUKPOCKOTIA H
11 ' TeJecKomna
117 'ma3 kak onrtudeckas cucreMa. biaM30pyKocTh U
' JAITbHO30PKOCTh
118 Paznoxxenune 6emoro ceeta B criekTp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeta
[IpakTuueckre paboOTHI:
###Par##lccnenoBanue 3aBUCHUMOCTH yriaa
11.9 OTpa)XEHMsI CBETOBOTO JIyda OT yTJja MaJcHUs.
HiHPar#H##l13ydeHne XapakTepUCTUK HM300paKeHUs
npeaMeTa B TUIOCKOM 3epKalle.




H#iHtPar#HH#ccnenoBanue 3aBUCHUMOCTHU yriaa
IIPEJIOMJICHUSI CBETOBOI'O Jy4ya OT yIJla MaJeHus Ha
IPAaHULIE «BO3/1yX — CTEKIION.
#itPar#Ht# lonydenne WM300paXCHWA C  TTOMOIIBIO
coOuparoien JTUH3bI.
#iHPar#Ht#Onpeneneane (HOKyCHOTO pACCTOSIHHSI U
ONITUYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.
HHAPar###ONBITE TI0 PA3JI0KEHUIO OEJIOro CBETa B
CHEKTp.
H#HPar#H###ONbITHl IO BOCIPUSATHIO I[BETA MPEAMETOB
IpU UX HAOIIOEHNHN Yepe3 LIBETOBbIE (PUITBTPHI
®dusndeckue SBJICHUS B Ipupo/e: 3atMeHus: CoiHIa u
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(BeT HEOa, pedpakius, pamgyra, MUPax)
111 TexHuueckue  yCTpOMCTBA: OYKHM,  IIEPUCKOIL,
' doroanmnapat, ONTUYECKHE CBETOBOIbI
KBAHTOBEGLIE SIBJIEHU A
191 Onbitel Pesepdopna u manerapHass MOJAETh aTOMa.
' Mopens atoma bopa
12.2 Hcnyckanue U morjomieHre cBera atomMoMm. KBaHTBHI.
' JIuneityaTpie CIEKTpPbI
12.3 PamnoaktuBHOCTB. Anb(a, OeTa- ¥ raMMa-u3TydeHUs
124 Crpoenue aromHoro sapa. HykioHHas Mouenb
' aTOMHOTO siipa. M3oTomnsl
PanuoaktuBHbie mpeBparienus. [leproa nmonypacmnana
12 12.5
ATOMHBIX sI7Iep
196 SnepHble peakuuu. 3aKOHbI COXpaHEHUS 3apsAI0BOTO U
' MacCOBOI'0 YHUCEI
OHeprusi CBsI3U aTOMHBIX siaep. CBsA3b Maccel U
12.7
SHEPTUU
158 Peakuun cuntresa u genenuss snep. McrouHuku
' sHepruu CoJiHIIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelictBue paaMOAaKTUBHBIX
' U3ITyYeHUN Ha JKUBBIE OPTaHU3MBI




12.10

[IpakTuyeckue paboOTHI:

Habntonenne CIJIOMIHBIX M JIMHEHYATBIX CHEKTPOB
U3JTy4YCHUSI.

HccnenoBanue TpeKoB: M3MEPEHUE DHEPTHUH YACTULIBI
110 TOPMO3HOMY TyTH (110 (hoTOorpadusm).

N3mepenune pagroakTHBHOTO (oHA

12.11

®usnyeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
PaauOAKTUBHBIN ¢on, KOCMHMYECKHE JIy4H,
PaaMOAKTUBHOE H3IIy4EHHE NPUPOIHBIX MHHEPAJIOB,
JICICTBHE PAJMOAKTUBHBIX M3IIYyYEHUH HAa OpPraHU3M

YCI0BCKa

12.12

Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBHTyaJIbHBIA TO3UMETp, KaMepa Buimbcona




MMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeGOBaHUs K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu (GU3MKM B  HAyyHOM KapTHUHE  MMHpa;
c(hopMUPOBAHHOCTh 0a30BBIX TMPEJCTABICHUNA O 3aKOHOMEPHOU
CBSI3M U [1I03HABA€MOCTH SBJIEHUI MPUPOJIbI, O POJIU KCIIEPUMEHTA B
¢usuke, 0 cucreMooOpasyroumel ponu QU3MKA B PA3BUTHU
€CTECTBEHHbIX HAyK, TEXHMKHM U TEXHOJOrui, 00 5SBOIIOLUU
¢u3nyecKuX 3HAHUM U UX POJM B LEJIOCTHOW €CTECTBEHHOHAYYHOM!
KapTUHE MHpa, O BKIIAJie POCCHUMCKHX M 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILIETO

MHpa, pasBUTHC TEXHUKU U TEXHOJIOTHI

3HaHUS O BUJAX MaTepuu (BEIIECTBO U TOJIE), O JBUKEHUH Kak
croco0e CyIIecTBOBAaHUS MaTepUH, 00 AaTOMHO-MOJICKYJISIPHOMN
TEOPHH CTPOCHMS BEIIECTBAa, O (PM3MYECKOW CYIIHOCTH SIBJICHHI
npuposbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMATrHUTHBIX U
KBAaHTOBbIX); yMEHHUE pa3inyaTh SBJICHUS IO OMNHUCAHUIO HUX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
MaHHOe (pU3MYecKoe SBIICHUE; YMEHHE DPAclO3HABaTh IPOSBICHUE
U3YYECHHBIX (U3NYECKUX SIBICHUA B OKPY’KAIOIEM MHUPE, BBLICISSL

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHHHOIO alirapara U1 CHUMBOJHYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX IJIA pCHICHUA y‘le6HLIX 3aJa4,
YMCHUC XapPaKTCPU30BaATb CBOICTBa TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUA U

IMPONECChI, UCIIOJIb3Y (l)yHI[aMeHTaJIBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘leCKI/Ie

SIBJICHHS, UCIIOJIB3Y (1)I/I3I/I‘IGCKI/IG BCIIMYHHBI

BrnageHue ocHOBaMHM METOJOB HAy4yHOro IIO3HAHMS C YYETOM
co0IroIeHHs MTpaBmil 0€30MacHOro TpyAa: HabIroieHue PU3NUECKUX

SIBIICHUWI:




YMEHHE CaMOCTOSITEIIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 JaHHOTO Habopa 00OPYJOBAHUS 1O UHCTPYKIIUHU, OTIMCHIBATH X0/
OTIBITA U 3AIKMCHIBATH €TI0 PE3yJIbTaThl, (HOPMYJIHUPOBATH BHIBOJIbI;
NPOBEJCHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHHH (DHU3HUECKUX
BCJIMYMH: yMEHHE IUIAHHUPOBATh HM3MEPCHUS, CaMOCTOSATECIHHO
coOMpaTh JKCIEPUMCHTAIBHYIO YCTAHOBKY IO HHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUC BEJIUYMHBI W aHATU3UPOBATH IOJYUYCHHBIC
pe3yibTaThl C Y4€TOM 3aJaHHON TOTPEUIHOCTH Pe3yJbTaTOB
WU3MEPEHMUI;

NPOBEJICHUE HECIOXKHBIX JKCICPUMEHTAIbHBIX HCCIICIOBAHUN;
CaMOCTOSTENIFHO COOMpATh JKCIECPUMEHTAIBHYIO YCTAaHOBKY U
MPOBOJMUTh  HWCCJICNOBAaHHE IO  HMHCTPYKIWH, TPEACTABISTH
MOJIyYCHHBIC 3aBUCHMOCTH (DU3MUYCCKUX BEJIMYHH B BHUJC TAOIUI[ U
rpaduKOB, YYHTBIBATH TMOTPEIIHOCTH, JC/aTh BBIBOJABI 10

pe3ynbTaTtaM UCCIEeIOBaHUs

[TonuMaHue  XapakTEpHBIX CBOWMCTB  (PU3MUECKUX  MOJEICH
(MaTepuanbHasi TOUKa, aOCOMIOTHO TBEPAOE TEI0, MOJETH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEpABIX TeJ, IJIaHETapHas MOJEiIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATb UX IS

00BsACHEHHUS (bl/ISI/ILIeCKI/IX IpoueccoB

VYMmeHne oOBICHITE (1)I/I3I/I‘ICCKI/IC IIpoUCCChl U CBOICTBaA TCJI, B TOM
YHUCI€ MU B KOHTCEKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUECHTHPOBAHHOI'O
XapaxkTepa, B YaCTHOCTH, BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBs3U
H CTPOHUTH OOBSICHEHHE C OHOpOﬁ Ha H3YYCHHBIC CBOMCTBaA
(1)I/ISI/I‘ICCKI/IX HBJ'IeHHfI, (bHSH‘IeCKI/IC 3daKOHBbI, 3aKOHOMCPHOCTH H

MOJEIN

YmMmenue pemate pacuétHbie 3amauu (Ha 0aze 2 — 3 ypaBHEHUH),
UCTIONB3Ysl 3aKOHBI M (OPMYIbI, CBS3bIBAIOIIME (UIUUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KPATKOE YCIOBHUE 3aJauH,
BBISIBIISITH HEJIOCTAIOIME JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOMMBbIE TS €€ PelIeHUs], UCIIOIB30BaTh CIIPABOYHBIE JJAHHEIE,
MPOBOJIUTh PAcUYEThl U OLICHUBATh PEAIUCTUYHOCTH MOJYYEHHOTO
3HaueHUs PU3NIECKON BEIMYMHBI; YMEHHE ONPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHNHEI, HOJ'Iy‘-ICHHOI\/'I IIpU pCUICHUU 3aa4un




YMeHHE XapaKTepU30BaTb IPUHLMIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX HMPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB 10 UX ONKMCAHUIO, UCIIOIb3Ysl 3HAHUS O
CBOWCTBaX (M3MYECKUX SBICHUA W HEOOXOAMMbIe (U3NYECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCIoiab30BaTh 3HAHUA O (U3MUECKUX SBJICHHUSIX B
NOBCEIHEBHOM JKM3HM JuId oOecriedeHus O€30MacCHOCTH IpHU
oOpamieHun ¢ OBITOBBIMM  NpUOOpPaMM U TEXHUYECKUMU
YCTPOWCTBAaMH, COXpaHEHUs 3JI0POBbS M COOJIOJACHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKpY)KaloIleW cpeje; MOHUMaHue
HEO0OXOJMMOCTH TMPUMEHEHHUS TOCTIXKCHUN (PU3UKH M TEXHOJIOTHI

JJIg paqMOHAJIBHOT'O ITPUPOJO0IIOJIBE30BaHUS

11

OneIT moOMCKa, MpeoOpa3oBaHMsS W TMpEACTaBleHUs HHGOpMaluu
(GU3HYEeCKOro CoNep)KaHusi C HMCIOJIb30BaHWEM HWH(OPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TGXHOJ’IOFI/II\/’I; YMEHUEC OLICHUBATE JOCTOBEPHOCTDH
MOJIydeHHOW WH(POpPMAllMK Ha OCHOBE HMCIOIIMXCS 3HAHUH |
JOTIOJIHUTEIBHBIX ~ HMCTOYHUKOB; YMEHHE HCIOJB30BaTh IpPHU
BBITIOJTHEHUH Y4YEeOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3nYeCKOro coiepKaHus, CIPaBOYHbIE MaTEPHUATIbl, PECYpPChl CETH
WntepHer; BianeHue 0a30BBIMH HaBbIKaMU MpeoOpa3zoBaHUs
uH(bOpMallMi W3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYI'yl0; YMEHHUE
co3/laBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha

OCHOBE I/IH(i)OpMaI_[I/II/I U3 HCCKOJBKHUX UCTOYHHKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUSA
1 MEXAHUWUYECKUE ABJIEHUA
11 Mexannueckoe JBukeHHEe. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCUTETHHOCTH JIBHXKCHUS
PaBHOMepHOE 1 HepaBHOMepHOE nBIKeHUEe. Cpenusis ckopocTh. Dopmyia st
1.2 BBIYMCIIEHUS CPEAHEN CKOpOCTHU: V = S/t
PaBHOMEpHOE TIPAMOJMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TEJIa OT
BPEMEHH B CJIydyae PaBHOMEPHOTO MPAMOJIUHENHOTO JBUKECHUS:
13 (1) =x,+vt
I'padukn 3aBUCHMOCTH OT BpPEMEHH IJIsi TMPOEKIUHU CKOPOCTH, IPOCKITUH
MepeMEeNIeHUsl, NyTH, KOOPAWHATHI IIPU PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATBI T€Ja OT BPEMEHU B CIydae PaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABH>KECHUS:
2
S(fi=vy s+ ay= %
@opMynbl UIsl POEKUHUHU IMEPEMENICHUs, MPOEKIMU CKOPOCTU U MPOEKLHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJIMHEHHOM JABUKEHUU:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'padmku 3aBUCHMOCTH OT BpPEMEHH JUIsl MPOEKIUU YCKOPEHUS, MPOEKIIUU
CKOpPOCTH, IPOEKIMH MEPEMELIECHUs, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MPAMOJIMHENHOM JIBU>KEHUU
CBoboaHoe nagenue. @opMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaIeHUE Teja o
1.5 BEpTUKAIN (JABW)KEHHE Tela BHU3 WM BBEPX OTHOCHUTEIIBHO MOBEPXHOCTH
3emnu). ['padmku 3aBUCHMOCTH OT BPEMEHH ISl TPOCKIUU YCKOPEHUS,




NpOCKIHMU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM naacHuu TCjiaa II0

BEPTUKAIIN

CKOpoCTh paBHOMEPHOTO JIBUKEHHMS Tejla IO OKpyxHocTu. HampasiieHue
CKOPOCTH.

®opmyna sl BBIYUCIEHUS CKOPOCTH YEPE3 paguyC OKPYKHOCTH M NEPUOL

oOparieHus:
2mR
L=
T

LlenTpocTpeMuTenbHOe yCcKOpeHHe. HampaBieHne IeHTPOCTPEMHTEILHOTO

1.6 ycKopeHusi. @opmyiia 1711 BBIYUCICHUST YCKOPEHHUS :
2
a. - L
"R
®dopmya, CBA3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpAIECHUS:
v = L
T
Macca. ITnotHocTs BemectBa. @opmyiia A BBIYUCICHUS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BennuuHa. ClIoKeHrue Cril
1.9 SIBnenune unepuuu. [lepBroiit 3akoH HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBie€HHOCTh BEKTOpAa YCKOPEHHUs TeJla M BEKTOpa CHJIbI, IEUCTBYIONIEH
Ha TEeJI0
Bzaumopeicteue ten. Tpernit 3akod HeroToHa:
1.11 F. P _‘F.I.—2~2
112 TpeHune noKos U TpEHUE CKOJIbXKEHUS. DOpMyJIa Ui BBIYUCIEHUS MOLYJISL CUJIbI

TPCHUS CKOJIbXKCHUS:




Hedopmarus tena. Yopyrue u Heynpyrue nedopManuu. 3aKoH YHpyroi

nedopmaruu (3akoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TATOTEHUSI:
FoG. My -i}}:
R:
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO MaICHMSI.
114 dopmyna sl BEIYUCICHUS CHIBI TSHKECTH BOJM3HM MOBEpXHOCTH 3emun: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMuueckas CKOPOCTb.
HesecomocTh 1 neperpysku
Nmnynbe Tena — BekTopHas puznyecKkasi BeJIMurHa.
1.15 p=mo
Nmnynec cucremsl Ten. M3menenue ummynbca. IMmyasc cuiisl
3aKOH COXpaHEHUsl UMITYJIbCa JJIs 3AMKHYTOM CUCTEMBI TEN:
1.16 P=myU; +iny U, =const
PeakTuBHOE nBMXKEHUE
Mexannyeckas pabora. @opmyna aisi BEIUUCICHUS paObOThl CUIIBL:
A=Fsooso
Mexanuyeckass MOUTHOCTb:
1.17
v=4
I
Kunernueckast u noreHumanbHas sHeprua. Gopmysa ass BEIUUCIECHUS
118 KUHETUYECKON YHEPTUU:




Teopema o kuHeTHUECKOU 3Heprun. Popmyiia AJIs1 BHIYMCICHUS
IIOTEHIIMAJIbHON SHEPIUM TeJIA, ITOAHITOrO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E;+E ?
1.19 .
3aKoH coxpaHEeHUs1 MexaHu4eckoil sHeprun. dopmyna ist 3akoHa
COXpaHEHHUs MEXaHUYECKOW YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparenne MexaHMYECKOW SHEPTUH TPU HATTUIUH CHIIBI TPECHHSL.
[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXaHHUKHU.
Peruar. Moment cwisl; M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToasmxubIi 1 HenoBWKHBIN O0510ku. KITJ] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBnenue TBEPOTO TEA.
®dopmya AJ11 BBIYUCICHUS JaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. ATMmocdepHoe JaBiIcHUE.
lMunpocraTudeckoe AaBieHnEe BHYTPHU )KUIKOCTH.
dopmyna AJis BBIUUCICHUS JaBICHHS BHYTPU KUAKOCTH:
DP=pgh+p,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoHn Apxumena. Dopmyna s ONpeNeNeHUs BBITATKUBAIONIEH CHIIBL,
1.23 JEHCTBYIOIIEH Ha TEJI0, NOTPYKEHHOE B KUIKOCTh WM ra3:

F_&m. =pgv




YcnoBue nmiapanus Tena. [1naBanue CYJ0B U BO3QyXOIlJIaBaHHC

1.24

Mexanuyeckue KoyieOaHUs. AMIUIMTYna, TEPUOJl M YacTOTa KOJeOaHUH.

®dopmyia, CBA3BIBAIOLIAS YACTOTY M IEPUOJ KOJICOaHU:

1.25

Maremartnueckuii M MNpYyKMHHBIA MasTHUKW. [IpeBpamienue sHepruu npu

KOJIEOATEIHPHOM JIBWKECHUHN

1.26

3aryxaromue kojaebanus. Beinyxxaennbie konedanus. Pesonanc

1.27

MexaHn4JecKne BOJIHEI. HpOZ[OJIBHI)IC M IOIICPEYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCpOCTPAHECHUS BOJHBI:

L=v-T

1.28

3ByK. ['poMKOCTh 1M BbICOTa 3ByKa. OTpa)k€HUE 3BYKOBOW BOJIHBI Ha T'PAaHMUIIE

IByX cpell. Hppa3ByK U yIbTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUIIBI; KECTKOCTH
MPYXKHUHBI; KO3PPUIIMEHTa TPEHUSI CKOJIBXEHUS, paOOThl CHUJIBI TPESHUS, CHIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH JBHKEHHUS OpycKa MO HAKIOHHOHW IJIOCKOCTH;
YCKOpEeHHsl Opycka TpH JBWIXKEHWU IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuojia KoJeOaHW MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W IepHoja
KOJICOaHMI MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, JICHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YNPYTOCTH TPU MOABEME TI'py3a C MOMOIIBI0 HEMOABHUKHOTO
0J10Ka; padOTHI CHJIBI YIPYTOCTH MPHU MOABEME I'Py3a C MOMOIIBIO TTOIBIKHOTO
O10Ka.

HccnenoBanune 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOrpYKEHHOU
YaCcTH Tela U OT INIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MaccChl Teja; CUJIbI TPEHUS CKOJIBKEHHUS OT CHUJIbl HOPMAJIBHOTO JABJICHUS H
OT poJia MOBEPXHOCTH; CHJIbI yIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopMaIuy Mpy>KUHBL; YCKOPEeHUs OpycKa OT yriia HaKJIOHA HaNpaBIISIONIEH;
nepuoja (4acToThl) KOJIeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TTEPHOJA
KoJIe0aHUI TIPYKMHHOTO MasATHHUKA OT MAacChl Tpy3a M >KECTKOCTH MPYKHUHBI;
WCCIIeIOBaHNE HE3aBUCUMOCTH TepHojJa KOJeOaHUN HUTSHOIO MasTHHUKA OT

MacCChI I'py3sa. HpOBepKa YCJIOBHA paBHOBCCHS pbldara

1.30

Duszuyeckue s6/1eHUL 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOpPOCTSIMHU B ’KMBOI U HEXXUBOH nmpuponae, JIENCTBHE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKECHUE KUBBIX OPTaHU3MOB, PbIYaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EepHOro JaBJICHUSI Ha JKUBOW OpPraHW3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIE BOJIHBI, HYHaMH, 3X0O

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATUYUKH ITOJOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCTbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOHBH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IJIOCKOCTb, MPOCTBIC MEXAaHHU3MbI B 6I)ITy,

L3l COOOIIAIONTUECS COCYBI, YCTPOMCTBO BOJOMPOBOAA, TUAPABIUICCKHN TIpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TMOPIITHEBON HACOC, apeoMEeTp, 3XOJIOT,
WCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKECHHSI MOJICKYJSIPHO-KUHETHUSCKOM TEOPUU  CTPOCHUS

2.1 BemecTBa. Mojienu TBEP0T0, )KUAKOTO U Ta3000pa3HOT0 COCTOSTHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

25 JBmxkenne dactur, BemiecTBa. CBsI3b  CKOPOCTH JBW)KCHHSI YacTHI[ C

' TeMriepatypoii. bpoyHoBckoe nBmwkenne, muddysus

2.3 CMmaunBaHue U KalMWUISIPHBIC SBJICHUS

2.4 TemnnoBoe pacHIMpeHne U cyKaTue

2.5 TennoBoe paBHOBecHE

26 Buytpennsst sneprus. Pabota u Temnonepenada Kak CHOCOObI HM3MEHEHMUS

' BHYTpPEHHEH 3HEepruu

2.7 Bune! Teronepenayn: TemI0ONPOBOHOCTb, KOHBEKIUS, U3TyUCHHE
Harpesanue wu oxnaxnenue Ten. KonuuecTBO TemnoTsl.  YienbHas
TETIIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpPaHEHHUs PHEPrHH B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO
Oananca:
2.9
Q+0, +..=0
Wcnapenne u xoHnmeHcanus. VM3MeHeHHe BHYTPEHHEH SHEpPruu B Ipoliecce
210 WCTapeHuss ¥ KoHAeHcanuu. KumeHue >KUIKOCTU. YJenbHas TerioTa

napooOpazoBanusi: L = Q/m
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Bnaxxnocts Bo3ayxa

2.12

IInaBnenne u Kpucrajumsauus. l3MeHeHHME BHYTPEHHEH DOSHEpPruu IIpU

IUIaBJICHUUW U KPpUCTAJUIU3AallH. YI[CJIBHaH TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHsAsI SHeprus cropaHus TOIUIMBA. YJENbHAs TEIUIOTa CrOPAHMS

torumsa: ( = Q/m

2.14

[punnuns! padots! Termnosbix apurateneil. KI1/1 rerioBoro apurarens

2.15

Ipakmuueckue pabomol

N3mepenue ynenpHON TEIIOEMKOCTH METAJUTMYECKOTO [IWIMH/IPA; KOJIUYECTBA
TEIUIOTHI, TMOJIy4YEHHOTO BOJOM KOMHATHOM Temriieparypbl (PUKCHpOBaHHON
Macchl, B KOTOPYIO OIIyIIEH HarpeTblil IWIMHIAP; KOJWYECTBA TEIUIOTHI,
OTJ@HHOTO HAarpeThIM LIJIMHIPOM, IIOCIE OIyCKaHUs €ro B BOJY KOMHAaTHOM
TEMIIEPATYPbl; OTHOCHTEIBHOM BJIAKHOCTH BO3AYyXd; YACIBHOW TEIUIOTHI
IJIaBJIeHAd JpAa. McecnenoBaHMe W3MEHEHHMS TEMIIEpaTypsl BOABI IIPH
pa3NUYHBIX YCIIOBMSX; SIBJICHUS TEMJI00OMEHa MPH CMEIIMBAHUYU XOJIOJHOU U

ropsiueii BOJbI; TpoIiecca HCIapeHust

2.16

Dusuveckue s61eHus 6 npupode.‘ IMOBEPXHOCTHOC HATSAXKCHUE U KAIIWIIAPHBIC
SABJICHHS B IIPUPOAC, KPUCTAJIBI B IMIPUPOAC, U3ITYUCHHUC COJ'IHI_[a, 3aMCpP3aHuC

BOI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texuuueckue  ycmpoiicmea:  KaNWULSIPhl,  TPUMEPHl  UCIOJIb30BAHH
KPUCTAJLIOB, KUIKOCTHBIN TEPMOMETD, TaTYUK TEMIIEPATyphl, TEPMOC, CCTEMa
OTOIUICHUSI IOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOUHA, TBUTATETH

BHYTPCHHCET'O CrOpaHus

OJIEKTPOMAT'HUTHBLIE SABJIEHUA

3.1

3neKTpnsau1/m TCII. I[Ba BHUJA SJICKTPUYCCKUX 3aps10B

3.2

B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUSA HJICKTPHUICCKOIr'0 3apdaa

3.4

3HCKTpI/I‘-IeCKOe II0JIC. HaHpH)I(éHHOCTB QJICKTPUYICCKOT'O ITOJIA. HpI/IHI_II/IH

CYHnCpHO3UIUHA JICKTPUICCKUX moJiei (Ha Ka4CCTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaoB. I[CﬁCTBHC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I U IUSJICKTPUKHA




[TocTostHHBIN AneKTpUUeCcKui TOK. JlelcTBUs anekTpuueckoro Toka. Cuiia Toka.

Hanpsixenue.
3.6 | =qg/t,U=A/q
DIEKTPUUYECKOE COMPOTUBIICHUE. Y ACTBHOE ANEKTPUIECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOJHUKOB:
I,=L; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTMHEHNE MPOBOAHUKOB PABHOTO COMPOTHBIICHUS:
U=U:I=1+1; Rzi.
2 2 P
CMenranable COeAMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyns — Jlenna:
3.11 O=I"-R-t
e OnbiT Opcrena. MarHUTHOE MOJ€ TPSIMOTO INPOBOJHUKA C TOKOM. JIMHHMM
MarHuTHON HHIyKIIUU
313 MarautHoe IMoOJi€é MOCTOSHHOTO MarHura. B3aummMojeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBrE MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM
3.15 OmnbiTel @apazes. SBieHne 3MeKTpOMarHuTHON HHAYKIuU. [IpaBumno Jlenua
Ipaxmuueckue pabomoi
N3mepenne  3IEKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOILIHOCTH
3.16 ANEKTPUIECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH CHIIBI TOK4, BO3HUKAIOLICTO B IPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPsPKCHUA Ha KOHIIAX MPOBOAHUKA, 3aBUCHUMOCTHU




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOJAHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEUEHUS U
YZEJIBHOI'O COIPOTUBIICHUS.

[IpoBepka npaBuiia Jyis 3NEKTPUYECKOT0 HANPSKEHUS IIPU MTOCIIEI0BATEIbHOM
COEIMHEHUM MPOBOJHUKOB; IpaBUia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKa IPHU

napajuieIbHOM COSUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 AIEKTPUIECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeiid MOIF0COB,
POJTb MAaTHUTHOTO TTOJIS JIJIS S)KU3HH Ha 3eMJle, MOJIIPHOE CHUSTHUC
Texuuueckue ycmpouicmea: 3JEKTPOCKOIN, aMIEPMETp, BOJBTMETP, peocTar,
CUCTYMK  DJICKTPUUECKOM DJHEPTrUH, DJICKTPOOCBETUTEIBHBIC  MPUOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKHUE
MPEIOXPAHUTENN, JJICKTPOMArHUT, JJICKTPOJBHIaTeNb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHuTHBIX BOJTH

3.20 JlyueBas mosienb cBeta. [IpsiMoNMHEIHHOE pacpoCcTpaHeHHUE CBETa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienue cBeta. 3aKOH MPEIIOMIICHHUS CBETa

3.23 JHucnepcus cBera

3.2 JIunza. Xoa nydeit B muH3ze. DOKyCHOE paccTosAHME JUH3bI. ONTHYECKAs CHIIa

' mun3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue mpruOopsl
Ipakxmuueckue pabomoi
#iHtPar#Ht#l13MepeHne ONTHYECKO CHilbl coOuparomiell JUH3bI, (OKYCHOTO
paccTosiHus coOuparomei JIMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MePOB MPEAMETa
1 U300paxkeHus, KOr/ia MpeIMeT PacloIoKeH B TBOMHOM (OKyce), IoKa3aTens

3.26 MPETOMIICHHUS CTEKIIA.
#H##HPar### ccnenoBanue cBOMCTBa M300paKEHUS, MOJYYEHHOTO C MOMOLIbIO
coOuparomiei JTUH3bI; U3MEHEHUsI (POKYCHOTO pPAcCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPeIOMJICHHsI CBETOBOTO Jy4a OT yrja MaJieHus Ha
TPaHULIE «BO3IyX — CTEKIIO»

397 Qu3zuueckue sereHus 6 npupode: 3atmeHuss ConHma u JlyHbl, 1Beta Ted,

' ONTUYECKHUE SBJICHHS B aTMOcdepe (I1BeT HeOa, pedpakius, paayra, MUPax)
308 Texunuyeckue ycmpoiicmea: OYKH, TEpHUCKoM, (oToanmapar, ONTHYECKUE

CBE€TOBOIbI




KBAHTOBGIE ABJIEHUA

PamnoaktuBHOCTh. Anb(ha-, 6eTa-, ramma-u3nydeHusi. Peakuuu anbda-u 6era-

4.1
pacnazga

42 OmnbiTel Pesepdopna mo paccesHuto anbda-yactuu. I[lmanerapnHas Mopenb

' aToma

4.3 CocraB aTomHoOro0 sigpa. M30Tomnsl

4.4 [Iepnon nonypacnazga aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET
Qu3uueckue sAe6neHUs 6 npupooe: €CTECTBEHHBIH pPaaMOAKTUBHBIN (OH,

4.6 KOCMHYECKHE JIyYd, PaJMOAKTUBHOE W3IydeHHE MPHUPOJHBIX MHHEPAJIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYYCHUN Ha OPTaHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, HHMBUTYaJIbHBIA TI03UMETP, KaMmepa

Bunbcona, anepHasi 3HEpreTuKa




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






