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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTIO OOIIEro 00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30oBaTeIbHOM MHPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM (peaepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeamera « Dusukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYy4YalOIIMXCSd W OpraHu3aluio U3y4YeHUS
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yduThIBaroTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEeAMETHBIM pe3yjbTataM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam oOyueHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACpPKAHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yUJaroInXcs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YUeOHBIX
NPEIMETOB, TOCKOJbKY (HU3MYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, OwWosoruedd, acrpoHomueid u GU3HICCKOU
reorpagueid, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDpa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYESHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYpe OOIIETO
o0pa30oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00ydJarouuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM YpOBHE TMpEAIoOiaraeT OBIaJcHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

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

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHbIE
JTIOKa3aTeIbCTBA JIJISl MOJTYyUYEHHS BEIBOJIOB.

lenu wu3ydyeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «Dduszuka» B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit ®expepanuu, pearn3yronmx
OCHOBHBIE  00I11€00pa30BaTEbHBIE MPOTPAMMBI, YTBEPKAEHHOW pEIICHUEM



Konnernun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTtokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

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

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS B (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa HW3YUYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEACTABICHUA O POIM (U3MKHU IS Pa3BUTHS APYTHX
€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/IC 9THUX Heﬂeﬁ MporpaMmsl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIHUX 3aaa4.

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

NproOpETCHHE YMEHUN OINMHCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOJTYICHHBIX 3HAHUI;

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

pa3BUTHE YMEHUH HAOIIONATh MPUPOIHBIC SBICHUS W BBITIOIHATE OIBITHI,
nabopaTopHble pabOTBl W OKCIIEPUMEHTAJIbHBIE HMCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

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

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 otBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B HeZel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Henemo).

[Ipennaraemsiii B mporpammMe o (pusnke nepedeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHAATEIbHBIN XapaKkTep, YUUTeIb JeIaeT BEIOOp MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
00y4aromuxcs, COUCKa SKCIEPUMEHTAIBHBIX 3aJlaHUi, Mpe/araeMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aM€eHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka v e€ posib B NO3HAHUM OKPYKAIOLIEr0 MHUPA.

®usuka — Hayka o npupoze. SBinenus npuponsl. dusznueckue sBICHUA:
MEXAHUYECKUE, TEIUIOBBIC, DJIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennuyuH. Dusmyeckue
npubopsl. [lorpentHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €JIMHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3Y4YalT MPUPOY.
EcrecTBeHHOHAyUHBI METOJI TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, DKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, OOBICHEHUE
Habmonaemoro siineHus. Onucanue GU3NUecKuX SBJIECHUN C TOMOLIBIO 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 UEHbI IeIEeHUs IIKaIbl U3MEPUTEIHLHOTO PUOOopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpepneneHue pa3MepoB MaJbIX TEl.
5. M3Mmepenune Temmeparypbl HNpU MOMOIIU JKUIKOCTHOTO TEPMOMETpa U
JNaTYMKa TEMIEPATypPHI.

6. IIpoBeneHue wucclieOBaHMS MO MPOBEPKE THIIOTE3bl: JATbHOCTH IMOJETA
HIapvKa, MyIMEeHHOTO TOPU30HTAIBLHO, TEM OO0JbIle, YeM OOoJbIlle BhICOTA
IycKa.

Pasznen 2. IlepBoHayajibHbIe CBeJIeHHsI 0 CTPOEHHHU BelllecTBA.

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

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW W TBEPABIX
(kpuctamindeckux) Teia. B3auMocBsi3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue 6pOoyHOBCKOTO IBUKEHUS.



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 WHepuuH. B3aumopeilcTBue Ten Kak MNpUYUHA
U3MEHEHHUS CKOPOCTHU JIBIDKCHHUS Teld. Macca Kak Mepa HHEPTHOCTH TeJa.
[TnoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B CIIUHHIIE
00BéMa BelecTna.

Cwta Kak XapakTepUCTHKa B3auMojaercTBus Tes. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBIEHHE TATOTEHUS U CUJa
TshkecTd. Cujia TSKECTH Ha Apyrux IuaHetax. Bec tena. HeBecomocth. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOs. TpeHue B MPUPOI€ U TEXHUKE.

Jemoncmpayuu.

Ha6nronenne MexaHM4ecKoro JBUKEHUS Tea.
HN3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGnronenue siBeHUs: HHEPIIUH.

CpaBHeHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
Ciio)keHue cuJl, HapaBJICHHBIX MO OJHON MPSIMOM.

Jlabopamopnuie pabomost u onvimot.

1. OnpeneneHre CKOPOCTH PAaBHOMEPHOIO ABWKEHUS (IIapuKa B KUIAKOCTH,
MOJIETN JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpeHe CKOPOCTH CKOJBKEHUS OpycKa WIM IIapuKa IO
HAKJIOHHOM IIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPJOTO TEA.

4. OmnbITHl, NEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (aedopmarun)
MPYKUHBI OT TMIPUITIOKEHHOMN CHUJIBI.

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

Paznea 4. JlaBjieHne TBEPABIX TeJl, ) KUAKOCTEN U ra3oB.

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



Hanenune. CriocoObl yMEHBIICHHS U yBEIMYEHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJI€HHMs ra3za OoT o0bEéma, Temneparypsl. llepegaua naBneHwus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJKOCTU OT TIyOMHBI. [ mapocraTudeckuit
napanokc. Coobmaromuecs cocyasl. ['uapaBirueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3ayuiHoM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOro JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TaBICHUS.

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.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTU
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: IIJIABAaHUE WM MOTPYKEHUE TEJl B 3aBUCHUMOCTHU

o U A~ w N e

~

OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnuie pabomost u onvimot.

1. HccnenoBaHue 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOM 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,
NEUCTBYIOIIE Ha TEIO0 B XKUIKOCTH, OT O00BbEMA MOrPYKEHHOWU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30HO0AbEMHOCTH.

Pa3pnen 5. PaGora u MOHOCTb. JHeEprus.

Mexannueckasi pabota. MOIIIHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHune mpaBuiia paBHOBECHUs pblyara K OJIOKY.



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

Mexannueckass dHeprus. Kunermyeckas W IOTEHUHMAIBHAS  DHEPTHS.
IIpeBpaieHne 0OTHOTO BHUJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomost u onvimot.

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

110 TOPU30HTAJIBHOU ITOBEPXHOCTH.
2. Hccnenosanue yciioBUM paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

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

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca u pa3Mmepbl aTOMOB M MOJIeKyJd. OIBIThL, 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 IMOJOKEHHI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHuEe U KaWJUISIPHBIE sIBJICHUS. TemIoBOe pacCIIMpEHUE U CKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBH)KEHUS
yactull. BuyTpenusis sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpPruu:
TEeIIonepeaayda u COBEpIIEHUE paboTHI. Buasl TEIJIONEPEIAYN:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHUE.

KonnuectBo TemnoTel. YaenbHash TEMIOEMKOCTh BelllecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUJIABJICHUS.
[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 OpOyHOBCKOTO JIBH>KEHHSI.
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10.
11.
12.
13.

Habnronenune nuddysun.

HaOnronenue siBneHuii cMaurBaHUs U KalTWUISPHBIX SBICHUN.
HaOntonenue TemioBoro paciumpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Bunsl renonepenaymu.

OxJaxxaeHue Npy COBEPILIEHUH PaOOTHI.

Harpesanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMuHbIX BEIIECTB.
HaOmronenne KuneHus.

HabOntoienre mocTossHCTBA TEMIIEPATYPhI MPU TIABJICHHH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomovt 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, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEéMa 1 HArpeBaHUS W OXJIAKICHHS.

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

HaOmronenne wW3MeHEHHMs BHYTPEHHEH OSHEpPruu Tella B pe3yJibTaTe
TEIIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

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

OrnpeneneHue yaeabHON TETUIOEMKOCTH BEIllECTBa.

HccnenoBanue nporecca ucrnapeHus.

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 DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka nenu. [lociemoBaTenbHOE W MapajuieNIbHOE — COEUHEHUE
POBOJHUKOB.

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

[ToctosiHHbIE ~ MarHuThl.  B3aumMoAeHCTBUE  TMOCTOSHHBIX ~ MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJNIeKTPOABUTATENIb TOCTOSTHHOTO TOKa. Mcronb3oBaHUE JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOy YEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHIyKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTaTt 1 mara3uH CONpOTUBIICHUMN.
. BzanmopencTBue nocTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIHH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomost u onvimot.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AlMU  TeJI HHIAYKIUEH U 1pH
CONPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJIEKTPUUECKOrO TMOJII HAa MPOBOJHUKHA U
JADIICKTPUKHU.

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

N3mepenue u peryanpoBaHue HANPSHKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAN TMOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSHKECHUM TIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIbBl TOKa MPU MApaAJUIEIBHOM COEAUHEHHUU
PE3UCTOPOB.

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

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYLIETO YE€PeE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOrO TMOJS TMOCTOSIHHBIX ~ MarHUTOB MpU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CUJbl TOKa M HAIpaBlICHUSA TOKa B
KaTyIlKe.

18. M3yueHue AeiCTBUSA MarHUTHOT'O I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT WU HaIlPaBJICHUS HMHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHME. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAHMYECKOrO0 JBUXKEHUA. PaBHOMEpHOE MPSMOJIUHEUHOE
nB>KeHrne. HepaBHoMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiUHEHHOe nBkeHHe. CBOOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m yactoTa oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akon HeroToHa. Tpetuii 3akoH HeroToHa.
[TpuHUMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TPeHUsl CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTHe BUIbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta M MOLIHOCTh. PaboTa cuil TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U paboThl. [loTeHIManpHas SHEPTHs Tea, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HaOmronenue MexaHWYECKOTO JBUKEHUS Tella OTHOCUTEIBHO PA3HBIX Tl

OTCY€Ta.



o v~ w

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

CpaBHeHME TyTEH W TPACKTOPHUM ABWKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTH U YCKOPEHHUS NMPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

Habnronenue aBuxkeHus Tela no OKpy>KHOCTH.

Habnronenne MmexaHn4ecKux siBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBHKEHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

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

Habntonenne paBeHcTBa CHUII IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiryJsibca Npu B3aUMOJIECUCTBUU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOICHCTBUU TEI.

CoxpaHeHue UMIyJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHre UMITyJIbca Mpu a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.
HaOnronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM I1aJICHHH.
CoxpaHeHue MEXaHUYECKOM PHEPTUM TIPU JIBUKEHUM TEJa MO 1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomost u onvimot.

1.

KoHcTpyupoBanue Tpakra Juisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHUS Opycka WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJbHOM CKOPOCTHM MYTH OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3pPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue padbOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JBUXKEHUM Tella
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.



10. Onpenenenue pabOTBl CHUJIBI  YOPYrOCTH NpH  TOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpAHEHUS DHEPTHH.

Pa3znen 9. Mexann4yeckue Koy1ie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: TIEPHO/I,
4acToTa, aMIUIATyaa. MareMaTui4ecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPrUU MpPH KOJIeOATEIHLHOM IBUKEHUU.

3aryxaromme — koneOanus.  BwiHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. I[IpomoneHbie U
NOMNEPEYHbIE BOJIHBIL. JlIMHA BOJHBI M CKOPOCTh €€ paclnpOCTPAHEHUS.
MexaHn4YeCcKUE BOIHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MH(ppa3Byk u

yIBTPa3BYK.
Jemoncmpayuu.
1. Habmonenuwe koneOaHWiA TeNm MO NEWCTBHEM CHIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HaGmronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
3. HaOmronenue BbIHYKICHHBIX KOJICOAHUN U pe30HaAHCA.
4. PacnipocTpaHeHue MpoOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGumroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMYECKHUU PE30HAHC.

Jlabopamopnuie pabomost u onvimot.
1. OmpeneneHre dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTO
MasTHHUKA.
2. Ompezenenne 4acTOTHI U Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnepoBanue 3aBUCUMOCTH Tiepuoja KoyieOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
NPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pa3pnen 10. Di1eKTPOMArHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTpOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3NeKTpoMarHuTHoIX BOJH. [llkama »nexkrpomarHuTHbIX BOJIH. Mcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomovt u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHErHOE

pacnpoctpanenue ceta. 3atmenusi Connia u Jlynsl. Otpaxxkenue ceta. [lnockoe
3epKaio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TpejaomieHUs cBeta. [loHOe BHYTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpOCKOINAa M Tejieckomna. ['ma3 kak onruueckas cuctemMa. bBiIM30pykocTh U
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel Hetotona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xoa mydeii B cOOMparoIeil TuH3e.

XO0J Iy4el B pacCenBaroIIEeH JIUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToarnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1asa.

11. Paznoxxenue 06enoro cBera B CEKTP.

12. [Tonydenue 6enoro cBeTa MpM CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIila OTPAa)K€HHUS CBETOBOIO JIydya OT yrja
TaJICHUS.

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

3. HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO JIyya OT yriia
MaJICHUS Ha TPAHULIE «BO3LYyX—CTEKIION.
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4. llonyueHune N300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Onpenenenue (HOKyCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JIVH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIEKT.

7. OnbITHl IO BOCIHPHUATHIO I[BETA MPEAMETOB MPU UX HAOJIIOICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noraomieHrue cBera atomoM. KBanThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, O6eta- U ramma-uznydeHus. CTpPOCHHE aTOMHOTO
aapa. HykioHHas wmopaens aroMHoro siapa. HM3ortombsl. PaamoakThBHBIE
npeBpauienus. [lepron nomypacmnaia aTOMHBIX SAED.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MACCOBOTO YHCEL.
DHeprus CBsi3M aTOMHBIX sAnaep. CBsA3b MacChl M SHEpruu. Peakuuu cuHTe3a U
nenenus sanep. Ucrounuku snepruun CosiHia v 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3IYYCHUN Ha IKHUBBIC
OpTraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3ITy4YEHUs U MOTJIOUIECHHUS.

2. CrHekTpsl pa3InyHbIX I'a30B.

3. Cnekrtp Bojopoa.

4. HabGmoneHue TpekoB B kamepe BuibcoHna.

5. Pabota cuéTurka MOHU3UPYIOMNX U3JTYyUYECHUH.

6. Peructpauus uznydeHus: NpUpOJAHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamopnuie pabomost u onvimot.

1. HaGnropeHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB M3ITYUYCHUSI.

2. HccnemoBanue TPEKOB: M3MEPEHUE DHEPrUU YaCTULBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKOINIA MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOYIIh TIPETHAZHAYCH JJISI CHUCTEMATHU3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YyUYECHUU BCEro Kypca (QU3HKH, a TAKXKEe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy M0 (Gu3uKe [ 00ydarouuxcs,
BBIOPABIIINX 3TOT yUYEOHBIN MpeMeET.

[Ipu M3ydyeHHU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JEATENIbHOCTH, HA OCHOBE KOTOPBIX O0OECIIEUUBAECTCS TOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, (opmupyercs
€CTECTBEHHOHAYUYHasl TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMHU OOBACHITH (PU3HUECKHE
SIBJICHUS, TPUMEHSSA [OJYYEHHbIC 3HAHUs, pelarb 3a4ayd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHUMTIHANBHO JAESATEIIBHOCTHBIM XapaKTep JAHHOTO pas3felia Peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusi, B KOTOPHIX WM
IpeJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacro3HaBaTh U HAY4YHO OOBICHSTH
dbu3uYecKue sIBJICHUS B OKPY KaOIICH IPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl HCCIIe0BaHUs (DU3NYECKUX SBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYUYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamM0OJIe€ BaXKHBIX JOCTHIKEHUUW COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, MTPAKTAUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIEHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3yuyenue ¢u3nKu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEeIbHBIX
pE3yNbTATOB.

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

y obOyuaromierocs OyayT cpopMHUpOBaHbI CIEAYIONIME JIMYHOCTHBIC PE3yJIbTaThl B
JaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON
bu3nUecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHHSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA .

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

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

3) 3¢TeTMYEeCKOro BOCIIMTAHUSA:

- BOCTIPUSITHE 3CTETUYECKUX KadyecTB (PU3UYECKOM HayKu: €€ rapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTMI, BAKHEUIIECH COCTABJISAIOLICH
KYJbTYPBIL;

- pa3BUTHE HAy4YHOU I0003HATEIBHOCTH, HWHTEpPECa K HMCCIEN0BATEIbCKON
NEeATEeNbHOCTH;

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

- OCO3HaHWE IIEHHOCTH O0e30macHoro oOpa3a J>WU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH TMpaBWi O€30MacHOTO TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBUSAX;

- chOpMHpPOBAaHHOCTh HaBBIKa pedIiekcuu, TMpU3HAHHWE CBOETO IMpaBa Ha
OIMOKY M TaKOTO e MpaBa y Apyroro 4ejaoBeKa;

6) TPY10BOT0 BOCIIUTAHMS

- AKTUBHOE YYacTH€ B PEHICHUU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJIOTMYECKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (UUYECKUX
3HAHUM,

e - HHTEpEC K MPaKTUUECKOMY M3YyUYEHUIO Mpodeccuit, CBSI3aHHBIX ¢ PUBUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpPUMEHEHHE (U3MYECKUX 3HAHUM MJIA PEIIeHHs 3a1ad B
o0JlacTl OKpY’Karoled cpelibl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOUIel Cpeibl;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHMYECKUX MpoOJeM U MyTell ux

peleHns;

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

e - MOTPEOHOCTh BO B3aUMOJECUCTBUM IMPHU BBINOJIHEHUH HWCCICAOBAHUM U
IPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTM YEpe3 NPAKTUYECKYIO
NEeATENbHOCTB;

e - MOTPeOHOCTH B (POPMHUPOBAHNY HOBBIX 3HAHHM, B TOM YHCIIC (OPMYIHPOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUSAX;

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

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B TNPUOOPETEHHWU HOBBIX (PUIUYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BHISBISATH B3aUMOCBS3H MPUPOBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (HU3UUECKUX 3HAHUM;

e - OIGHKA CBOUX JCHCTBUU ¢ Y4€TOM BIHSHHUS Ha OKPYXKAIOIIYIO Cpemdy,
BO3MOYKHBIX TJIOOAJIBHBIX MMOCIIEICTBHM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OocBOEHHS mMporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3zoBanus y o0ydaromierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIE ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIC  JIEUCTBHS,  PETYJISTHBHBIC
YHUBEpCAJIbHbIEC YUEOHBIE JIEUCTBUSI.

Ilo3naBaTeJbHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHH

Ba3oBble JJoruuyeckue JelcTBUA:
e BBUIBJLITh M XapaKTEpPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



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

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTPUBaEMbIX (haKTax,
TAHHBIX U HAOMIOJEHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICCTBEHHBIC CBSI3U TPU H3yYeHUH (PU3MUECKHuX
SBIICHUI M TPOIIECCOB, JIENAaTh BBIBOJBI C MCIIOJIb30BAHUEM JETyKTUBHBIX
M WHAYKTUBHBIX YMO3aKIIOUCHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO penieHus y4eOHOW (u3nyecKon
3alauyu (CpaBHEHUE HECKOJIbKMX BapUMAHTOB pelIeHUs, BbIOOp Haubosee
HNOJIXOJISIIEr0 ¢ Y4ETOM CaMOCTOSTENbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTeIbCKe JeHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IJIaHY OMBIT, HECJIOKHBIH
bu3nuecKkuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJTyYEHHYIO B X0JI€ UCCIIEIOBAaHUS WJIM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIIEA0OBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JajibHEHIee pa3BUTHE  (PUIUUYECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI U 3aIPOCHI MPH TOUCKE U
orObope HMH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW y4ueOHOM
bu3nvecKoi 3a1a4n;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IIPEACTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIbHYIO (GOpMY TpEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi M MX KOMOWHAITUSIMU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XOJle OOCYXJEeHHsS y4eOHOro maTepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYMIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WMJEH, HAIICJICHHbIC HA pEIICHHE 3aJlayd U MOJJepKaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,

COMNOCTABIISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHHUKOB
Juasnora, 0OHapyKMBaTh Pa3IUUYUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBA  KOMAaHAHOM U
UHAUBUAYAJbHOM pabOThl MpU PEHIEHUH KOHKPETHOM (Qu3nyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: PACIpENesaTh poJid, OOCYXKIaTb IPOLECCHl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJjbTaTa Mo
CBOEMY HAINpPABICHUIO WU KOOPJIAUHUPYS CBOM JACUCTBUS C JAPYTUMH
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYITHMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M yU4EOHBIX CUTYalUsSX, TPEOYIOMINX
JUTsE petieHust GU3NYEeCKUX 3HAHUM;

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

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PEIICHUs (HU3NIECKON 3a1a4H WK
IUTAHA WCCJIEOBAHMS C YyUYETOM HMMEIOIIUXCS PECypCcoOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOHL, IMOIUOHAIbHBIN MHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTyalluH U IIpeuiaraTh IJIaH €€ U3MECHECHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSITeTHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHHS
¢u3MUecKoro WCCIENOBaHWS WM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MCHHBIIMXCS CHUTYallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTrOro;
MPU3HABaTh CBOE MPABO HA OIIMOKY MpHU pelieHu: GU3NYECKUX 3a]a4 Uin
B YTBEPKJCHUAX HA HAYYHBIE TEMBI H TAKOE 7K€ IIPABO JPYTOrO.



NPEJMETHBIE PE3YJIBTATbBI

K xoHIy 00yueHusi B 7 Kjacce npeIMETHbIE PE3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3MUECKHEe U XUMHYECKUE  SBJICHUS,
HAOII0/IEHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CIUHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHUS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYeCKoe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, nedopmanus (ympyrasi, TUTACTHYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEMIOBOE JBMKEHHE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJN C 3AKPEIUNIEHHOW OCBIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(epHoe JaBJICHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHMYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTEepHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B TMPHUPOJIE:
IpUMEPHI JIBXKEHUSI C PAa3]IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOU
OpUPOJE, [ACHCTBUE CHIBI TPEHHS B MPUPOJE M TEXHUKE, BIHUSHUE
aTMOC(EpHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MIPU3HAKHN) (PU3UYECKUX SIBICHUN;
OIMKCHIBATh M3yUYEHHBIEC CBOMCTBA TeN M (U3UUYECKUE SIBJICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSXKECTH, BEC
Tela, cuila TPeHWs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKas pabdoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOIO0 JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi W MOTEHUUAJIbHAS DHEpPrus), MpU ONHCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICI  HUCIOJIB3YEMBIX  BEIWYMH, HX
0003HaueHUsI W CAWHUIBI (U3MYECKUX BEITWYMH, HAXOIHUTHb (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTMMHU BEJIMYMHAMH,
CTPOUTH rpaUKy U3yUECHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIIUYUH;
XapakTepu3oBaTh CBOMCTBA TeJ, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
UCIIOJIB3Ys MpaBuiia CJIOKEeHHsI cuil (BAOJb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

O0OBSICHATH (DU3UYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE W3 1-2
JIOTUYECKUX IIAroB C OMOpoi Ha 1—2 M3yYEHHBIX CBOMCTBA (PUBMYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peuiatb pacu€THbie 3a7adyd B |—2 J€WCTBUS, HMCHOJB3YsS 3aKOHBI U
dbopmyIibl, CBs3BIBaIONIME (DU3WUYECKUE BEIUYMHBI: Ha OCHOBE aHaIu3a
yCJIOBHS 3aJlau 3alHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (DU3NUECKUE
BEJIMYUHBI B (OPMYJIBI U TPOBOJUTH PACUY€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBbIE, HEOOXOIUMBIC JIJIsI PEIICHUsI 3a/lay, OIIECHUBATh PEATUCTUIHOCTh
MOJIy4eHHON (PU3UUECKON BETUUNHBI;

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJTyYeHHBIH pe3yJbTaT, HAXOJWUTh OLIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
buznuecKux CBONCTB TEN: dbopmyaupoBaTh IPOBEPSIEMBIE
IIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pY10BaHNUS,
3aMKChIBATh X0/ ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBINIOJIHATh TMpPSMbIE M3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHIBI M TEMIEpaTypbl C UCIOJIb30BAHUEM AaHAJIOTOBBIX U
M(POBBIX TPUOOPOB, 3alMCHIBATH IIOKa3aHUS NPUOOPOB ¢ YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHKIE 3aBUCUMOCTH OJTHON (DH3UYEeCKO BETUYMHBI OT
IpPYroil C WCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO JABIKYILETOCA TeJla OT BPEMEHU JBWXKEHHUS TeENd, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAA CONPUKOCHOBEHHUS TEJI, CUJIIBI
YOPYTOCTH OT YJJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJN0, YCIOBUMN
MJIaBaHMs TEJ, YCIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B
IJJAHUPOBAHUM y4yeOHOTO UCCIEJAOBaHUS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUs, CIeAys MPEJI0KEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BHUJIC



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

MPOBOJUThL KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3MyXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(HUIMEHT TOJIE3HOr0 JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJHCAYysS TPEIIOKEHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUN W3MEPEHUN COOMpaTh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIYHCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL

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

yYKa3bIBaTh NMPUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOIIAIONINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUS M3YYEHHBIX MPUOOPOB M
TEXHHYECKUX YCTPOMCTB C OINOpPOM Ha WX ONUCaHUs (B TOM 4HCIIC:
MOJIITUITHUKHA, YCTPONCTBO BOJONPOBOJA, THIAPABIMYSCKHA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaX (U3MYECKHUX SBICHUN U HEOOXOAUMBIC (PH3MYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMepax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3HYECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3IIOPOBbS W COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBJIATH OTOOp HWCTOYHUKOB uHpopmammm B HMHTepHEeTE 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 MIPH BBHITIOJHEHUN YYEOHBIX 33/JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHWs, CHPaBOYHBIE MaTepPHAIIbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKUE MUCHMEHHBIC M YCTHBIC COOOIEHUs Ha
OCHOBE 2—3 MCTOYHWUKOB MHPOpPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJIMYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTaX MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
003aHHOCTH B TpyHIe€ B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYIIbI,  BBICTPAaUBATh
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUYUTHIBASI MHEHUE OKPYIKAIOLKX.

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

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3JlyXa, TeMIepaTypa, BHYTPCHHSS DHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, IOCTOSTHHBIN JICKTPUUECKUN TOK, MAarHUTHOE TI0JIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHE, CMAauMBaHWE, KAMWJUISPHbBIC SBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TerJIonepeaaya (TEeTIONpPOBOIHOCTbD, KOHBEKIIHS, U3IIy4YCHUE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsAJIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUIO KX XAapaKTEPHbIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPUPO/IE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUISApHbIE SBICHUA B MPHUPOJE,
KpUCTaJUIbl B Tmpupone, uznyudeHue CoiHLa, 3amMep3aHhe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJICHUS B atMoc(epe, dMEKTPUYECTBO >KMBBIX OPTaHU3MOB, MArHUTHOE
nosie 3emiid, Jped( MOII0COB, pOJb MArHUTHOTO MOJS ISl KU3HU Ha
3emuie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJIUTHh MPAKTHUYECKYIO 33a/1a4y B
y4eOHyI0, BBIICNATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (U3HUECKHUX
SIBIICHUI;

OMHCHIBATh M3yUYEHHBIEC CBOMCTBA Tel M (DU3UUYECKHUE SIBJICHUS, UCTIONB3YS
bu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSE SHEPrus, KOJIUYECTBO
TEIJIOThI, yJieJIbHasl TEIJIOEMKOCTh BEIECTBa, YyJAeJNbHash TEMIoTa
IJIABJICHUS, YJelibHAas TEmIoTa MapooOpa3oBaHusl, yJAelbHas TEmIoTa
CropaHusi TOIUIMBAa, KOA(QPUUUEHT TMOJE3HOro JEHCTBUS TEIJIOBOM



MAaIllUHbI, OTHOCUTEIbHAS BJIAXKHOCTh BO3/yXa, JJIEKTPUUECKUU 3aps,
cuja TOKa, JJIEKTPUYECKOE HaNpsKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yAEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabora U  MOIIHOCTb
AJIEKTPUYECKOTO  TOKa), TPU  ONUCAHUU  TMPABWIBHO  TPAaKTOBAaTh
(bU3UYECKU CMBICT MCTOJB3YEMbIX BEIUYUH, O003HAUCHUS U EIUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIIUE JTAHHYIO
bU3UYECKYyI0 BEJIMYHMHY C JAPYTUMU BEJIWYHMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIUYMH;

XapaKkTepu30BaTh CBONCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIB3YSl OCHOBHBIC TMOJIOKEHHUS MOJICKYJISIPHO-KHHETUUECKON Teopuu
CTPOCHHMS BEIECTBA, MPUHIUN CYMNEPIO3UIIUU MOoJeH (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JjIs yyacTKa LIenH, 3aKOH
Jlxoyns—JleHna, 3akoH COXpaHEHUsS DHEPruu, TMPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTHUYeCKOe
BBIpa)XCHUE;

OOBSICHATh (PU3MYECKHE TMPOLECChl M CBOMCTBA TEJl, B TOM YHCIE W B
KOHTEKCTE CUTyallui MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHbIEC CBS3U, CTPOUTH OOBsICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PUIMUYECKUX SIBJICHHIA,
(bu3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHCTBUSA, HCMOJIb3YysS 3aKOHBI U
dbopMybl, CBsI3bIBAIOIINE (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlaydl 3alUChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJOCTATOK
JAHHBIX JUIsl  pEIIeHUs 3a7a4d, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOXonuMble st €€ pelIeHHs, MPOBOJAWTH pacdyéThl U CPaBHUBATH
MOJTy4€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPH TOMOIIU
¢u3MUeCKNX METO/OB, HWCIIONB3Yysl OMNHUCAHHWE WCCICIOBAHUS, BBIICIATH
IpPOBEPSIEMOE  MPEAIOJIIOKEHNUE, OLEHUBAaTh MPABWIBHOCTh MOpPsJIKA
POBEACHUS UCCIIECIOBAHMUS, 1€JIaTh BHIBOJIBL;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWIO (PU3WYECKUX SIBICHUM WU
¢du3rUecKnx CBOMCTB Tel (KamWUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3J/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MpOoLEcca OCThIBAaHUS U
HarpeBaHus NpPU H3IYYEHHH OT IBETa U3JIydarouen (moriomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHUsl BOJbI OT TEMMEPATYPhl KUIKOCTH U
Iomaan €€ TMOBEPXHOCTH, OJJIEKTpU3alusi TeJl U B3aUMOJCHCTBUE
ANEKTPUUYECKUX  3apsI0B, B3aUMOJIEUCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3allUsl MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOTO MOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,



CBOICTBA 3JEKTPOJBHUraTeNdsl IOCTOSIHHOTO TOKa): (opMylIupoBaTh
MpoOBEpsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHMs, ONMUCHIBATh X0 ONbITA U (HOPMYIUPOBATH BHIBOIBI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl,  OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CUJIbl TOKAa, HANPSDKEHHUS C HCIOIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pE3yNbTaThl U3BMEPEHUN € YUETOM 3aJJaHHON aOCOMIOTHOM MOrPEIIHOCTH;
IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
IpYrod C UCIHOJIb30BAHMEM  MpPSIMBIX  HM3MEpeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHMsI U YACIBHOIO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUIIbI TOKA,
UAYLIEro 4Yepe3 IMPOBOJHUK, OT HANPSDKEHHS Ha  IPOBOJHUKE,
UCCJIEIOBAaHME TOCIEAOBATEIbHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
POBOJAHUKOB): TUIAHUPOBATh HCCJEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys NpeIoKeHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHMMOCTM B BHUJAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 PE3yJIbTaTaM UCCIEI0BAHMUS;

IPOBOJIUTh KOCBEHHBbIE HM3MEpEeHHUs (PU3NUECKUX BENIUUYUH (yAelabHas
TEIUNIOEMKOCTh ~ BEIIECTBA, CONpPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHMsI, COOUpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY, CJENysl MPENOKEHHOW MHCTPYKIUH, U
BBIYUCJIATH 3HAUYCHUE BEJINUNHBI;

co0JIrF01aTh TTpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKkTepu30BaThb MPUHLMIBI JEUCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha UX omucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMmIIepMeTp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON SHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HarpeBaTeNIbHbBIE IEKTPOIIPUOOPHI (IPUMEPDI), SIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TOCTOSHHOI'O TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npubopel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMTPOMETpP, ABUIaTE]Ib BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
Lernen ¢ NocjaeA0BaTEeNbHbIM U MapalIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYEHMSI 3JIEMEHTOB AIEKTPHUUECKHUX LETEeH;



OPUBOAUTH  MpUMEpbl  (HAaXOAWTh HWHGOPMALKMIO O  IpHUMEpax)
MPAaKTHYECKOTO HCIOJB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A1 obecriedeHns 0e30MacHOCTH MpU OOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3I0POBbS U COOIOACHUSA
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPY KaIoIIeH cpeie;

OCYHIECTBIATh TOUCK HHpOpMauu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUNM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHHKOB  BBLACNATH HMH(OpMAIHIO, KOTopas
SIBIISIETCS] IPOTHBOPEUYMBOMN MIIM MOKET OBITH HETOCTOBEPHOM;
UCTIOJIh30BaTh NPH BBHINOJIHEHUN yYEOHBIX 3a/laHuil HAYyYHO-TIOMYJISPHYIO
auTeparypy  (pu3mUeckoro coaepiKaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIafeTh NpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOH CHCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE INMHUCHMEHHBIE W KPAaTKHE YCTHBIC COOOIICHUS,
0000mas wHpOpMaNMIO M3 HECKOJBKUX HCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyOJWYHO TIPEJCTABIATH PE3yIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TMOHATUMHBIA ammapaT Kypca (Qu3uKW,
COIMPOBOXK/IaTh BBHICTYIJIEHHUE MPE3CHTAIIUEH;

IpU BBIMOJTHEHUH Y4YEOHBIX IPOEKTOB W HWCCIEAOBAHMMA (PUBHUYECKUX
IPOIIECCOB paclpeieNsaTh OO0S3aHHOCTH B TPYyNIEe B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJla4yaMU, CJIEJIUTH 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJeKBAaTHO OLIEHWBATh COOCTBEHHBINM BKIAJ B
JESITENBHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHKATHBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIry o0yuenus: B 9 Kiaacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOIMIUXCA YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHYECKOTO NBIDKECHHS, Jedhopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTb M MEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, paBHOBECUE, MEXaHUUECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCIYCKaHUS M TOTJIOMICHUS, anb(a, OeTa- U raMMa-u3IydcHHs,
W30TOIIbI, Si/IEpHAsi SHEPTETHKA;

paznuuath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJl, pEaKTUBHOE JBIDKEHUE, KOleOaTeNbHOE IBMKECHHE (3aTyXarolue U
BBIHYKJCHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOoCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lIo’KeHUE OEIOro CBETa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3HMKHOBEHHE ITMHEHYATOr0 CIEKTpa
U3JTYUYCHHS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHUE;

pacrmo3HaBaTh TMPOSIBICHHE W3YyYEHHBIX (PU3WMYECKHX  SBICHUN B
OKpy’)XaromeM Mupe (B TOM dYucie (U3NYECKHE SBICHUS B MPHPOJIE:
NPUJIMBBI  OTJIHMBBI, IBHKEHHE TuiaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEWCMUYECKUE BOJHBI, I[yHAMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJC, OMOJIOTHUYECKOE NEHCTBUE BUIMMOTO,
yIbTPaQHUOICTOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMoOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4YH, PAAHMOAKTUBHOC H3IIyUCHHE
NPUPOTHBIX MHHEPAJIOB, JCHCTBHE pPaTUOAKTHBHBIX W3IYyYCHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYCCKYIO 3alady B
yueOHYI0, BBIIETSTh CYIICCTBEHHBIE CBOWMCTBA (TIPHU3HAKH) (PU3UIECKHX
SIBIICHUM;

OIKCHIBATh M3yUEHHBIC CBOMCTBA TN U (QU3NYCCKUE SBICHUS, UCIIONB3YS
¢u3ndecKknue BEIMYMHBI (CpeAHss W MTHOBEHHAs CKOpPOCTh Tella IpH
HEpaBHOMEPHOM JBH)KCHHUH, YCKOPEHHE, IMEpEeMEIleHUe, IMyTh, YIIJIOBas
CKOpOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHJIA TSIKECTH, YCKOPCHHE
CBOOOJHOTO TAJCHHS, BEC Tella, HWMIYJIbC Telld, HWMITYJIbC CHJIBI,
MeXaHndeckass paboTa M MOIHOCTh, IOTCHIMAJIbHAS JSHEPrus Tela,
HOJHSATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPrusi CxKaTon
NPYXXUHBI, KAHETUYECKas OHHEPTus, IOJHAsA MeEXaHW4YecKas DSHEeprus,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMIICHHUS Cpeibl), IPU ONMHCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3WYECKHUA CMBICT HCIONB3yEMbIX BEIHYHH,
0003HaueHUs W CAWHHIBI (U3MYECKUX BEIWYUH, HAXOAHUTH (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO0 BEIIMYUHY C JPYTUMH BEIMYUHAMU,
CTPOUTH IpaMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
MCIIONB3Ysl 3aKOH COXPAHEHHs] SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
NPUHLUI CYNEPHO3UINN CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amumies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPaHEHMS 3apsA0BOTO U MacCOBOTO YHCEI



IpU SIIEPHBIX peakUuusX, NPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBISATH
NPUYUHHO-CIIEICTBEHHBIE CBA3U, CTPOUTH O0BSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3yYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemy u3  2-3
YpaBHEHHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: Ha OCHOBE aHaJl3a YCJIOBHS 3a7aud 3alMChbIBaTh KpPaTKOE
yCIJIOBUE, BBISBISATh HEAOCTAIOIINE WM M30BITOYHBIE JAaHHBIE, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOUIU
(Gu3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBENICHUS  HCCIIEIOBAHUs, JieJlaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUM U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢u3nyueckux CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUs] PHEPTuH, 3aBHUCHUMOCTh IepUoAa KOJIEOAHUW MPY>KUHHOTO
MasTHUKA OT MAaccChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MAJIBIX KOJIOAHUH, MPSMOJIMHEHHOE PACIIPOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
NMUH3€, HAOJIOJCHHE CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB M3JIydeHUs):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0Opy/lOBaHMUs, ONHUCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BHIBOIBL;

IPOBOAUTH NMPU HEOOXOJUMOCTH CEpPHUIO MPSIMBIX U3MEPEHUH, ONpeaesss
cpeaHee 3HAUYEHUE U3MEpsieMON BeNUYMHBI ((POKYCHOE pacCTOSHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHOcCO0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C
HCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHMH (3aBUCMMOCTh IYTH OT BPEMEHHU
IIpM PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HaudaJbHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yrja OTpa)X€HUsl CBETa OT yrja NaJeHUs W yria IpeIOMJIEHHs OT yrIja



MajieHus): IUIAHUPOBAaTh HCCIEAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DHKCHPOBAaTh pe3yibTaThl  IOJMYYCHHOW 3aBUCHUMOCTH
bu3MYeCKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yibTaTaM UCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YyCKOPEHHE Tella TIpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MaJleHUs, >KECTKOCTb MPYXKUHBI, KO3(PUIHMEHT
TPEHHSI CKOJIBKCHHsI, MEXaHW4Yeckas padoTa W MOIIHOCTh, YacTOTa M
neproy; KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAOIICH JUH3BL, PaJAWMOAKTHBHBIA  (POH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh IKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATE U3MEPEHUS, CICAYys NMPEAIOKCHHON HHCTPYKIIUH, BBIYUCIATH
3HAUCHWE BEJIMYUHBI M aHATM3UPOBATH TOJYYCHHBIC PE3YJIBTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKH 0€30MMacHOCTH MPHU padboTe ¢ 1ab0paTOpHBIM
000py10BaHUEM;

pa3auYaTh OCHOBHBIC TPU3HAKKA W3YYCHHBIX (HU3UYECKUX MOJICIICH:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJelb aToMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh NPUHLMIBI  JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOW HA WX OMUCaHUS (B TOM YHCIIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuiabCcoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH MW  HE0oOXoauMmble (uznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PUCYHKH M3YYCHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX IMPOIIECCOB
IpU PEHICHUH YYEOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MIOCTPOCHHUS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
NPUBOIUTHL  TpUMEPHl  (HaxoauTh  WHGOOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoOopaMu U
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIICH CpEJIe;

OCYIIECTBIISITh TOUCK wHpOpManuu (U3HYECKOTO COJCpKAHHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOMCKOBBIN 3alpoc, HaXOIUTh



MyTH OINPEACIICHUS TOCTOBEPHOCTH MOJYyYCHHOW MH(OpPMAIIUU Ha OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCITOJIB30BaTh NP BBITIOJIHCHUH YUEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy (PU3NYECKOTO  COACP)KaHUs, CIPABOYHBIC MaTepHAIIbI,
pecypchl cetu MHTEpHET, BIageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus UHGOPMAIIMU U3 OJTHONU 3HAKOBOUM CUCTEMBI B JAPYTYIO;
co3gaBaTh COOCTBCHHBIC MHCHMEHHBIC M YCTHBIC COOOIIEHWS HA OCHOBE
nHPOpPMAIMK U3 HECKOJIBKUX HCTOYHHKOB (PH3UYECKOTO COACpIKAHUA,
yOJUYHO MPECTABIATh PE3YIbTaThl MPOCKTHOMN WIIH UCCIICI0BATECIBCKON
NEATENBbHOCTH, TMPU OTOM TPAMOTHO  HCIIOJNB30BAaTh  M3YUYEHHBIN
NOHSITHHHBIA ammapaT W3y4aeMoro paszjena (U3HKH W COMPOBOXKIATH
BBICTYIIJICHUE TMPE3CHTAMEH C YYETOM OCOOCHHOCTEH ayJIUTOPHUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEr0 MUpa
bubmmoreka [IOK
11 o - 2
M3ttka - fayka O npapose https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEHIIHAL https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I IIO3HAHUS httos://m.edsoo.ru/ 7416194
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 bubnuoreka [JOK
' BEILECTBA https://m.edso00.ru/7f416194
bubnuoreka [JOK
2.3 A 2
TPETATHHIE COCTORRHA Bemectsa https://m.edso0o.ru/7f416194
Uroro no pazneny 5
Pazpen 3. JIBuikeHne U B3anMOAeiCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMMHACCROC ABHACHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

33 Cuna. Buet cur 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pasnen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2 Alapaierue JKiKoCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 ATmocepHoe asienne 6 https://m.edso0.ru/7f416194
44 JlericTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabora u monsocTs 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MexaHH3MEI ° . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

KoanuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenuioBble siBJIeHHSI
. bubnuoreka [JOK
11 7
CTpoeHHe 1 CBOHCTBA BemecTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIOBBIE MPOTIeCCH! > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znea 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TElla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOsTHHBIN JIEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 MarHutibie ApJicHis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
DIIEKTPOMATHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. MexaHuveckue siBJIeHUS
11 MexaHn4deckoe IBMKEHUE U CIIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
JanMoziencTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHbL COXpaHCeHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznea 2. Mexannveckue Kojae0aHusi U BOJTHbI
bu6mmoreka [IOK
2.1 Me €CKHe ) 7 3
RATHCCRIE Ronehart https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHMHACCIHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3znen 3. DieKTpOMarHuTHOE 1M0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMArHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Paznen 4. CBeroBble sIBJI€HUS
4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4, P
3 a3Jo)keHue Oeoro cBera B CIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJICHUS
bubmmoreka [IOK
A 4 4 1
5 CITyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
CTpoCHHE ATOMHOIO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A
5.3 JIEPHBIC PEaKIIUN 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. IloBropuTe1bHO0-00001IAKOINMI MOY.Ib
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubmuoteka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — HayKa O MPHUPO/IE.
SBnenus npuponsl. dusnyeckue
SBJICHUS

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

duznyecKkue BEITMUYNHBI U UX
W3MEpeHHE

Ypoxk-uccnenoranue "M3mepenue
TEMIEPATypPbI PU TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U JaTUHUKa
TemnepaTrypbl"

Kak ¢u3uka u gpyrue ecTecTBeHHbIE
HayKU U3y4aloT MIPUPOY.
EcTtecTBeHHOHAYUHBIIH METOT
no3Hauusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBI0 MOJEIEH

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

VYpoxk-uccinenosanue "lIposepka
TUIIOTE3bI: JAJIBHOCTD MOJIETA [LIAPHKA,
IIyIIEHHOI0 TOPU30HTAJIBHO, TEM
OoublIe, yeM OoJble BbICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,

bubmuoreka [JOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
a [HHE UCKP p https://m.edsoo.ru/ff09fe0a
BeEllleCTBa
8 JIBM>KEeHME YacTHI] BEIIECTBA bubmmorexa [OK
et https://m.edsoo.ru/ff0a013e
Ypok-uccinenoBanue «OnbITHI 11O
9 HaOJIIOZCHUIO TEIIJIOBOTO PACIIUPEHUS
rasoB»
10 ArperaTHbIe COCTOSIHHS BEIIIECTBA
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSTHUSIX M HX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc00EHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
Mexannueckoe IBUKECHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorexa [OK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [JOK
13 Ckopoctb. Enuuunis ckopocT
p a 1 p https://m.edsoo.ru/ff0a079c
14 Pacyer mmytu ¥ BpeMeHU IBUKEHUS Bubmiorexa OK
y p https://m.edsoo.ru/ff0a0aed
HNuepnust. 3aKk0H HHEPIINH.
15 BSaPII)MOHeﬁCTBHe TeJ‘IpKaK IpUYrHa Bubmiorexa OK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHSI CKOPOCTH JIBIKEHUS Tell
16 [InoTHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa Tena o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopartopHas pabota «Onpenenenue



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
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agaq mo reme "ImoTHOCTE

bubmuoreka [JOK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuka
19 B3auMoeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3yuenue
20 3aBUCHUMOCTH PACTSHKCHUS
(medopmaniun) npyKUHBI OT
MPUIIOKEHHON CUIIBD»
21 SIBnenne Tarorenus. Cuia TSKECTH
CBs3b MEXy CHIJION TSKECTH U
22 Maccoi Tena. Bec Tena. Pemenue bubmorexa [TOK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokecta"”
23 Cuna TsKeCTH Ha IPYTUX IUIAHEeTax. bubnuoreka [JOK
DuU3NYECKUE XapaKTEPUCTHKHU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepetiie ciul. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue AByX CHJI, HAIIPaBJICHHBIX
26 10 OJTHOM TIPSIMOIA. bubmotera [JOK
B https://m.edsoo.ru/ff0ala70
PaBHOz€liCTBYIOIIAS CHIT
97 Pemenue 3agay o Teme
"PaBHopeiicTByomas cun"
08 TpeHne ckoyIbKEHUS U TPEHUE MTOKOSL. bubnuoreka [IOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopartopHas pabota «3yuenue bubnuorexa [IOK



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
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbJKEHUS OT CUJIbI IaBJIEHUS U
XapaKTepa COIPUKACAIOIIMNXCS
IMOBEPXHOCTEIN

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOACHCTBYIOIIEN CHIIbI
Pemenue 3amau mo remam: «Bec

31 tenay, «['paduueckoe nzodpaxeHue bubnuoreka [JOK
cuy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbHas paborta no Temam:
«Mexanndeckoe IBHKEHHE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padmueckoe N300paKeHUE CHIT,
«Cun»

33 Jasnenune. CiocoObl yMEHBIICHUS U bubmuorexa [JOK
YBEJIMYECHUS J1aBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTD

34 aBJIEHUS ra3a oT 00béMa Eubmorexa OK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypPbl
Ilepenaya maBieHUs TBEPABIMU
35 TeJ'II;NII[I/I )KE,HKOCT)IMI/I u ll:“)aﬂ?»aMI/I. 3akoH bubmorexa LOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHHE B *KUAKOCTH U Ta3e, bubnuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBbI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «JlaBiaeHue B bubmuoreka [JOK
JKUJIKOCTH ¥ Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobuaromuecs: cocybl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 r i
HAPABIMHCCIIH pece https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopuiHeBoi
JKHJIKOCTHBIM HACOC
Atmocdepa 3emnu. [Tpuunnb!
CYIIECTBOBAHMS BO3TYITHOM
41 0}(;I(I>Inoq1<1/1 Semu 3;};ICI/IMOCTI) bubmotera [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bu6moreka [IOK
42 B A
ec Bo3ayxa. ATMOC(EpHOE JTaBICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHOTO TaBICHUS. bubmuorexa [JOK
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorera [JOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtmochepHoe naBieHue"
JlelicTBHE KUJIKOCTH U Ta3a Ha
47 IOTPY>KEHHOE B HUX TEJIO bubmorexa HOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopatopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHleﬁ Ha TCJIO, TOTPYKECHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlabopartopHasi paboTta 1mo Teme
«HccnenoBanye 3aBUCIMOCTH Beca
TeJla B BOJE OT 00BEMA MOTpyKEHHOU
B XKUJKOCTb 4aCTHU TEJIa»

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

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHas pabora
"KoHnctpyupoBanue apeomerpa min
KOHCTPYUPOBAHUC JIOJAKHU U
onpeaesieHne e€ rpy30noabEMHOCTH "

52

Pemenne 3agad mo temaM: «IlmaBanue
cynoB. Bo3ayxomiaBanuey,
«JlaByieHHE TBEPBIX TEM, )KUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas padbora

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

54

Momtgocts. EquHuIBEI MOIITHOCTH

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

55

Ypoxk-uccinenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOU TIPH
noabéMe mo Jectauie"

56

IIpocTeie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonrtpomnsHas pabota o teme
«/laBlIeHHE TBEPIBIX TEN, JKUIAKOCTEH
u ra3oBy / Beepoccuiickas
IpoBepoyHas paboTa

58

PesepBHeIit ypok. Pabota ¢ Tekctamu
1o TeMme «/laBneHue TBEPABIX TEN,

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



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
https://m.edsoo.ru/ff0a4ffe

KUAKOCTEH U ra3oBy» / Beepoccuiickast
MpoBepoUHasi pabora

59

Poruaru B TexHuke, OBITY U IPUPO/IE.
JlabopaTtopHas pabora
«HccnenoBanue ycioBHil paBHOBECUS
pbIryaray

0.5

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemmenne 3a1au mo reme «YCI0BUSI
PaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koadpumment nonesnoro aecTeus
Mexanusma. Jlaboparopnas pabota
«3mepenune KII/] HaknoHHOM
TUTOCKOCTHY

0.5

62

Pemenne 3amau mo reme "Pabora,
moitgHocTh, KIT"

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

63

MexaHun4deckas Heprusl.
Kunernueckas 1 noreHaibHas
SHEprus

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

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

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

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIPECIICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIMATLHON SHEPTUH TPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
MJIOCKOCTH"

66

KonTponbHas paboTa o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHUs»

67

PesepBHsIit ypok. PabGota ¢ Tekctamu

bu6mmoreka [JOK



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

o TeMe "Mexannueckoe nBmxkeHune"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. Pabora ¢ TekcTamu

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

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoaundyecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHUHETUYECKOU TEOPUU U UX ONBITHLIE 1 bubmmorexa LOK
P https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogaenu TBEpIOTO, JKUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OO0®bscHeHne CBOICTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIeCTBA Ha OCHOBE MOJI0KECHUH
MOJICKYJISIPHO-KUHETUUECKON TEOPHH
bu6mmoreka [IOK
5 Kpucrammmueckne u aMmopdHbIE TeNa 1
p PP https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TermmoBoe pacIIUpeEHne U CHKATUE 1 bubmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTypbl CO
8 CKOPOCTBIO TEIIOBOTO JIBH)KCHHS 1
YaCTHII
9 Buytpennsist sneprust. CriocoOsl 1 bubnuoreka [IOK
WU3MEHEHUs BHYTPEHHEN SHEPIruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koHpepennus "TIpakTraeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bub6mmorexa [{OK

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

12 KonuuecTtBo TemnoTsl. Y AenbHas bub6mmoreka [{OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHME TEIIOBOro OanaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTopHas pabora

14 "UccnenoBanue SBICHUS bu6moreka [IOK
TEMI000MeHa MPU CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsideil BOAbI"
Pacuer konmuecTBa TEIIOTHL,

15 HEOOXOAMMOTO JJII HarpeBaHus Teja
Y BBIJIESIEMOT0 UM IIPU OXJIAKICHUU

16 JlaGopatopHas pabota "OnpeneneHue bubnuoreka [IOK
yIEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeabHasl TeIIoTa bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KpPUCTAJUIMYECKUX TeJl. Y IeJbHast bubmorexa [JOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlabopatopHas padora "OnpeneneHue bubnunoreka [JOK
yAENbHOM TEIJIOTHI IUIaBJIeHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHCHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemiaoTa bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCUTEILHOM BIAXHOCTU BO3ayXxa"

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

23

Pemenue 3agau Ha onpeneneHue
BJIA)KHOCTH BO3yXa

24

[IpuHIMIBI pabOTHI TETIIIOBBIX
nsurateneif. [lapoBast TypOuHa.
JIBurarens BHyTPEHHETO CTOPaHUS

25

KII/I TermoBoro aBuraters.
TennoBbie IBUTATENH U 3aIUTA
OKpY>Karolleil cpeapl

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

26

3aKOH COXpaHEHUS U MTPEBPALCHUS
SHEPrUH B TEIUIOBBIX MPOIIECCaX

27

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

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

28

KoHntpospHas paboTa o Teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa"

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

29

DnexTpusainus Tein. J[Ba poga
AIEKTPUUECKUX 3apsI0B

30

Ypoxk-uccienoanue "IaeKTpU3anys
TEJ UHIYKIUEN U ITpH
CONPUKOCHOBEHUU"



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

B3anmMopneincTBre 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB IEKTPUYECKOro bubnuorexa [JOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKHUX TTONEN
HocuTenu snekrpuyueckux 3apsios.
33 OnemeHTapHbIi 3apsa. CTpoeHne
aToMa
34 [TpoBOTHUKY U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpAHEHUS IEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOMCTB AJIEKTPUYECKHUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBHUS €T0O
36 cymecTBoBaHus. VIcTOUHUKN bubmorexa LOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOr0 TOKA
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa [TOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere
38 AIIEKTPUYECKOTO TIOJIs Ha MPOBOIHUKHU 1
U TADTIEKTPUKH"
39 DIEeKTPUYECKUN TOK B METAJLJIax, bubnunoreka [JOK
JKAIKOCTIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Henb U e€ COCTaBHbIC
4acTu
Cuna Toka. JIaboparopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHune U peryaupoBaHUE CHUIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonber™merp. JIabopaTtopHas pabota

bubmuoreka [JOK

42 "N3mepenue U peryirupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CornpoTuBieHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHOe CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopatopHas pabota "3aBUCUMOCTh

44 BJIEKTPUYECKOTO CONMPOTUBIICHUS 1 bubnuoreka [JOK
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAI1 https://m.edsoo.ru/ff0aa738
IIONIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpsbkeHns. 3akoH Oma i yyacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopaTtopHas pabora
"HccneqoBaHue 3aBUCUMOCTU CHIIEI

46 TOKa, UIYIIETO Yepe3 PE3UCTOp, OT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnengoBarenbHOE U apaLIEIBLHOE
COEIMHEHHSI IIPOBOIHUKOB
JlaGopaTopnas padora "I[IpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEIILHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JIaGoparopHas pabota "IIpoBepka

49 IIpaBUJIa Ul CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



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

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akona OMa IjId pa3IndHOrO
A P https://m.edsoo.ru/ff0aaf8a
COCITMHECHWSI TIPOBOTHUKOB
51 PaboTta 1 MOITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoys-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHnas pabota "OnpenencHue
52 a60TpH PII;\)/IOHI}II)OCTI/I 3neKTquec1<0ro bubmmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETIH U MOTPeOUTENn
53 AJIEKTPUUYECKON PHEPTUU B OBIT bubmmorexa [IOK
p P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosSTHHBIE MAarHUTEL, UX
B3aMOJEHCTBHE
Ypoxk-uccnenoranue "M3yuenne bubnuoreka [IOK
55 ) "
oJel MOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe nojie. MarHuTHoe 1oJje
bu6mmoreka [IOK
56 3eMIIM U €ro 3HaueHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
57 3apspKeHHBIE TeIa U UX Eubmorexa OK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoieicTBus. [locTosTHHBIN
AJIEKTPUYECKUN TOK"
KoHntpospHas paboTa o Teme
"DHeKTpUUECKUE 3apsiabl.
p P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMozeincTBud. [1ocTosHHBIN
anekTpuyeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoyYHasi paboTa

59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o Teme "llocTosiHHbII
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoyYHasi paboTa

bub6mmoreka [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe nose
AIEKTPUYECKOTO TOKa MaruHuTHoe
I10JIC KaTyYIKHU C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHue MeKTPOMarHuToB B
texHuke. JlabopaTopHas pabora
"N3yueHne 1eHCTBHUSI MarHUTHOTO
I10JIs1 HA MPOBOJHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb MIOCTOSTHHOTO
Toka. Mcrions3oBanue
ANIEKTPOJIBUraTeNIe B TEXHUUECKUX
YCTpPOMCTBaX M Ha TPAHCIIOPTE.
JlaGopaTtopHas pabora
"KoHcTpynpoBaHUe U U3yUYEHUE
paboTHI AIIEKTpoABUTATENS "

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

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHTYKIIMH.
IIpaBuno Jlenna

64

Dnextporenepatop. Crocoobl
MOJIy4EHHUS ANEKTPUYECKOM SHEPTUU.
DIEeKTPOCTaHIIMU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroTroBka K KOHTPOJBHOM paboTe
10 TeMe "DNEKTPUUYECKUE U



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

MAarHUTHBIE ABJICHUS"

KonrponsHas pabora o teme

66 "DIIEKTPUUECKUE U MATHUTHBIE 1 bubmaorexa [IOK
p" https://m.edsoo.ru/ff0ach14

SIBJICHUA

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1 bubnuorexa [JOK
o teMe "TeroBrle ssBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHblit ypok. Pabora ¢ Tekctamu 1
o TeMe "MarauTHsie ABiIeHUS"

OBIIEE KOJIMYECTBO YACOB I1O
1 68 14.5

[TPOI'PAMME



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

9 KUIIACC

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

1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmmoreka [{OK
MEXAHUYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsAIMONMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsIMOTIUHENHOE

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

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

6 PaBHOYCKOPEHHOTO JIBH)KCHHUSI. 1
I'paduk ckopoctu
JlabopatopHas padora "OmnpeneneHue

7 YCKOPEHHMS Tena npu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBMXKEHHH 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u10cKocTh"

8 CBoboaHoe nageHue Ten. OmbIThI 1
lanunes

9 PaBHOMEpHOE ABMKEHUE TIO 1 bubnuorexa [IOK

OKPY’KHOCTH. HepI/IOI[ H 4aCcToTa

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. JIuneiHas u yriaosas

CKOpOCTHU
10 LlenTpoCcTpeMHUTEIBHOE YCKOPEHUE
11 IIepssiii 3axkoH Hprotona. Bekrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 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
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsog ru/ff0aeca2
16 Pemenue 3agay mo reme «Cuia
YIOPYTOCTH»
17 JlabopatopHas pabora «OnpeneneHue bubnuoreka [IOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ffOaee28
bubnmuorexa [JOK
18 Cuna Tpenus https://m.edsog ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bubnmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopatopHas padora "OmnpeneneHue bubnnoreka [JOK
Kod(puIMeHTa TPECHUS CKOJIbKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuia BH@HOTeKa LHOK
\ https://m.edsoo.ru/ff0afh8e
TpPEeHUS
29 Cuna TSXKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHsSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koHpepenus "JBrKeHne e

23 BOKPYT I'PaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrtema). ['anaktuku"
Pemenue 3agau mo reme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO bubmorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBast kocmMudeckas CKOpOCTb. bubnnorexa [JOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHON TOUKHN.
AOGCOIIIOTHO TBEPJIOE TEIIO.
26 PaBHOBecue TBEpIOTO TENMA C bubmorexa TOK
N pA https://m.edsoo.ru/ffOafe36
3aKpeIIEHHOW OChIO BpAIlCHUSI.
MowmeHT cunsl. LlenTp TsxecTn
PaBHOBeCcHe MaTepuaIbHON TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpeIEHHONW OChIO BpalllEHUsI.
MowmeHT cuibl. LlenTp Tsxectu
08 Pemenne 3agau nmo reme "MoMeHT bubmuoreka [JOK
cuibl. Llentp Tsoxectun" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe Mo
29 TeMe "MexaHN4eCcKOe NBUKEHUE Bubmiorexa OK
N . ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponbHas paboTa o teme
30 "MexaHN4ecKOoe IBHKEHHUE bubmmorexa [IOK
N | ’ https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten
31 Nmnynbsce Tena. MMiyisc cuiibl. 3aKoH bubnuorexa [IOK



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
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYIIPYTroe B3auMOAECHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3ama4q mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-konpepenmus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanudeckasi paboTa U MOIIHOCTb httns://m.edsoo.ru/ff0b0a84
PaboTa crIBl TSDKECTH, CHITBI bubmmoreka [{OK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopatopHas paborta «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJla 1o
TOPU30HTAIBHOM MOBEPXHOCTH»
37 CBs13b HEPrUU U pabOTHI.
[ToreHnimanpHas 3HEPTUst
Kunernueckas sueprusi. Teopema o bubnuoreka [JOK
38 .
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHHUKE
40 JlabopatopHas pabdora «3ydenue bubnunoreka [JOK
3aKOHA COXPaHEHUS YHEPTU https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHOE IBHKEHHUE U €TO bubmuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromiue KoneOaHus. bubnunoreka [JOK
Brinyxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuii ¥ Npy>KUHHBIN

MasATHUKHU



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
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaeOaHui OT KECTKOCTH
IIPY>KUHBI 1 MAcCCHL Ipy3a»

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

45

[IpeBpanienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHmIX

46

JlabopatopHas pabora «OnpeneneHue
4acTOThI U NIepruosa KoieOaHui
NPYKUHHOI'O MassTHUKA

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

47

Jlabopatopnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPHUO0/Ia KOoJeOaHMit
rpysa, HOABENIEHHOr0 K HUTH, OT
MAaccChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexannueckue BoJHBI. CBOWCTBA
MEXaHUYEeCKHX BOJIH. [IpoonbHbIE U
TOTEPEYHBIE BOJHBI

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

49

Ypok-koHpepenius "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOIHEI"

50

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

51

Ypok-uccnenoBanue "HabmoaeHne
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTb 3BYKa U BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

Ypok-koHpepenuus "YIIbTpa3ByK U
nHOPa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

IloaroToBka k KOHTpOJ’ILHOI‘/’I pa60Te Io

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPAHEHUS.
Mexannueckue KojieOaHus U BOJHEL"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbI COXpaHeHUs1. MexaHnyeckue
KoJIe0aHus ¥ BOJIHEI"
DNeKTpOMarHuTHOE TOJIE. bubnuorexa [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepenuus "lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 31€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH IJISI COTOBOM CBsI3H"
VYpoxk-uccnenoranue "M3zyuenne
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TeledoHa
Pemenue 3aga4d Ha onpenencHue
60 YaCTOTHI U JUTUHBI DJIEKTPOMarHUTHOU
BOJIHBI
DneKTpoMarHuTHas IPUpoJia CBETa.
61 CkopocTh cBeTa. BonHOBEIE CBOKMCTBA bubnmorexa [JOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [Ipsamonuneitnoe
62 acIpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa LOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u JIyHsl
3aKoH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 IIpenomiienne cBeta. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMJIICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHoe BHyTpeHHEE OTpaKEHHE CBETA.

65 Hcnonbs3oBanue MogIHOrO BHYTPEHHETO bubmorexa HOK
https://m.edsoo.ru/ffOb3c5c
OTPaKCHHSI B ONTHYECKUX CBETOBOAX
JlaboparopHas padora "HMccrnenoanne
66 3aBUCHMOCTH yTJia MPETOMIICHUS
CBETOBOTIO JIyua OT yIJIa MaJIeHus Ha
rpanuue "Bo3ryX-cTexsio""
VYpok-koubepenus "Mcnonbp3zoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBA3b"
bu6moreka [IOK
68 JIun3el. OnTHYecKast CHiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B THMH3AX httos://m.edsoo.ru/fobadda
JlaboparopHas padora "Omnpenenenaue
70 (bOKyIc)HorE paCETOSIHI/ISI " oI;ITquCKoﬁ bubmorexa [TOK
5 https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIIEH JTMH3HI"
71 Ypok-koHbepenmus "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koubpepenuus "Jledexto
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenue 6enoro cBeTa B CIEKT).
74 OnbiTel HhtoToHA. CrioxkeHne bubmuoreka [JOK

CIICKTpAJIbHBIX IIBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlabopatopHasi pabora "OmbITHI 11O
Pa30oKEeHUI0 OEJI0r0 CBETa B CIEKTP U

75 BOCHPUSATHIO [[BETA IPEAMETOB MIPU UX bubmorera [JOK
p H pea p https://m.edsoo.ru/ff0cOe2a
HaOJI0IEHUH Yepe3 IBETOBHIE
¢bmtbTpe"
Ypok-npaktukym "BonHoBbie
76 CBOWCTBA CBETA: IUCTIEPCHS,
uHTepdepeHus u nudpaxaus'
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Mozaens atoma bopa
Hcnyckanue u MOrJioneHne cBeTa
79 atromoM. KBauTsl. JIuneituarsie bubmorexa TOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpok-npaktukyMm "Habmonerne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BHJIBI bubmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenune atomHoro siapa. Hyknonnas bubnuoreka [JOK
82
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PanuoakTrBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3otonbt https://m.edsoo.ru/ffOclal4
84 Pemenue 3amau o teme: bubmuoreka [JOK
"PagnoakTuBHbIC NTpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana
Ypok-koHpepeHuus "PagnoakTuBHbIE
P Geperiu 8 bubnuoreka [JOK
86 U3JIy4EHUs B IPUPOJIE, MEINLIHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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
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87

SnepHbie peakuu. 3aKOHBI
COXPAHEHHUS 3apsI0BOI0 U MacCCOBOI'O
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau no reme "Anepueie
peakuun"

90

Peakinu cuHTEe3a M ICTICHUS SIIIED.
Ucroununku sueprun CosiHIIA U 3BE3]T

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

91

VYpok-xoubepenius "Anepras
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3JTyUYECHHI HA )KUBbIE
OpraHu3MbI"

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
DNeKTpOMarHUTHbHIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KontpospHas padoTa o treme
"DeKTpOMarHUTHOE TOJIE.
DNIEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBrie sBiaeHHS"

94

[ToBTOpEeHUE, 060OIIECHNE.
JlaGopaTtopHbie pabOTHI 110 KYypCy
"Bzaumoneicrue tea"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0o0menue. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4 110
teme "TemnoBsle mporecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0o0menue. Pemenne

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaU€CTBEHHBIX 33]1a4 110
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, 06o0menue. Permenne

97 aCUeTHBIX M Ka4eCTBEHHEIX 3a/1a4 110 1 bubnmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoyctaHoBOK"
[ToBTOpEeHnue, 06001IEHNE.
98 JlaGopaTopHbie pabOTHI 110 KYPC 1 1 bubmaorexa [IOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJICHUSA
[ToBTOpenue, o6061eHue. PadoTta ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmaorexa [IOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o606meHue. Padora ¢
100 texctamu 1o teme "Komebauusa u 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o0meHne. Pabora ¢
101 TekcTtamu 1o Teme "CBeTOBbIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHHUS
[ToBTOpenue, o6o0meHne. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHToBas u 1
sepHas puzuka"
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




ITPOBEPSIEMBIE ITPEIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCIIOJIB30BATh N3YUYCHHBIC TOHATHA

1.2

pasiinydaTth ABJICHUSA 110 ONHMCAHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, JIEMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE M3YUYEHHBIX (PU3MUECKUX SBJIEHUH B
OKpYy’ KarollleM MHUpe, B TOM uucie (U3NYeCKue SIBICHUS B MPUPO/IE,
MIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 33aady B YUEOHYIO, BBIICIATH

CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

1.4

ONKCHIBATh M3Y4YCHHbIE CBOWCTBA Tel U (PU3MYECKHE SIBICHUS,
UCTONIb3Yd (U3UYECKHE BEJIUYUHBI, MPU OMNUCAHUH MPABUIBHO
TpPakTOBaTh (DU3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYMH, HUX
0003HAYECHUS U €IUHUIBI (PU3NUECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH TIpaUKH  HM3YyUYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYNH

1.5

XapaKTCPpHU30BaTb CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLICCCHI,
HCIIOJIb3Yys HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3allucCblBaTb €ro Mar€éMaTHu4d4CCKOC

BBIPAKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA TeN, B TOM
4yhcllie M B KOHTEKCTE CHTyallMd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne M3 1 — 2 jormyeckux MmaroB ¢ omopod Ha 1 — 2
W3YYEHHBIX CBOWCTBA (PU3MUYECKUX SBICHHUN, PU3MUECKUX 3aKOHA MITU

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3YS 3aKOHBI U




(hopMyIbl, CBs3BIBANONINE (PU3MUECKHUE BEIMYNHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a7auyd  3alUChIBaTh KPaTKOE YCIOBHE, MOJCTaBIATh
¢u3nveckrue BeTUUUHBI B (POPMYIIBI U IPOBOIUTH PACUETHI, HAXOJUTD
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMI)IC AJId peuiCHuA 3a4a4, OICHHUBATD

PEATMCTUYHOCTD MOJYUYECHHON (PU3UUECKON BEIIMUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TMPH MTOMOIIN
(i)mnqecxnx METOJOB, B OIIMCAaHHHU HCCIICJOBaHUA  BbIACIATH
MpoBepsieMoe  NpearnojoxkeHue  (Tumoresy),  pa3inyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘-IGHHBIfI pe3yibTat, HAXOAWUTH OIINOKH B

XOJE€ OIlbITa, ACJIAaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

MPOBOJUTH OMNBITHl MO HAONIOJACHUIO (PU3MYECKUX SIBICHUM WIH
(bu3MYecKux ~ CBOWCTB  Tel:  (GOpPMYJIUPOBATh  MPOBEPSIEMBIE
MPEANONOKEeHUsI, COOMpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

00opy10BaHus, 3alMChIBATh X0 OMbITa U (POPMYJINPOBATH BHIBOJIbI

1.10

BBIIIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHMEM aHAJIOTOBBIX H
nu@poBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPHOOPOB C YUETOM

3a/TaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEOBAaHUE 3aBUCHUMOCTH  OIHON  (PU3HYECKOU
BEJIMYMHBI OT JPYyrod C HCIOJb30BAHUEM TIPSAMBIX HW3MEPCHHH,
y4acTBOBaTh B IUIAHMPOBAHMHM Y4Y€OHOTO HCCIICIOBAaHMS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUS, CIEAYS PEII0KCHHOMY IIJIaHy,
(bUKCUpPOBaTh PE3yJbTAThl MOJYYCHHOW 3aBUCUMOCTH (PU3HUECKHUX
BEJIMYMH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOJIBI

I10 pe3yJibTaTaM HUCCIICAOBaHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘leCKI/IX BCJIIMYHNH, CJCAyA
HpeHHOH(CHHOﬁ HUHCTPYKIHWU: ITPHU BBIITOJIHCHHUN I/ISMepeHI/Iﬁ C06I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIAITH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

1a00paToOpHBIM 000pYI0BaHUEM

1.14

YKa3biBaTb  IIPUHIHUIIBL JeNCTBUA HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaTb HPUHIHIIBLI JeicTBUA HU3YUYCHHBIX
HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB C IIOMOHIBIO HX OIIMCAaHNA,
HCTIOJIb3Y4 3HaHUA 0 CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH n

HeO6XO,I[I/IMLIe (I)I/IBI/I‘-ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTU




1.15

NPUBOAMTH TPUMEPHl (HAXOAUTh HMH(POPMALHUIO O TMpUMepax)
MPAKTUYECKOTO UCIOIB30BAHUS (PU3MUYECKUX 3HAHUH B TOBCEJHEBHOM
KU3HH JUis  oOecrieueHHss O€30MacHOCTH Tpu  oOpalieHuu ¢
npuOopaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0POBbS U

coOJII0/IEHNs. HOPM 9KOJIOTMUECKOT 0 TIOBEJICHUS B OKpY Karollel cpefie

1.16

OCYIIECTBIIATH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIUXCSl 3HAaHUM W MyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHHMKOB
BBIJICNATh MHGOpPMAIUIO, KOTOpasl SBJSIETCS MPOTUBOPEUMBON WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
Hay4YHOMOMYJIAPHYIO  JIUTEpaTtypy  (GU3UYECKOTO  COJEepKaHUS,
CIpaBOYHBIE MaTepuasbl, pecypcbl ceth VHTepHeT, BiaIeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus HHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B PYTYIO

1.18

co3llaBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 UCTOYHHKOB uHpoOpMaIuu (U3HIECKOTO
COZICp)KaHUs, B TOM YHCJIE MyOIMYHO JeNaTh KPaTKUE COOOIIEHHS O
pe3ynpTatax TPOCKTOB WIH YYEOHBIX HCCICIOBAaHUH, TPU ITOM
IPaMOTHO HCIOJBh30BaTh W3yUCHHBIH MOHATHWHBINA armmapar Kypca

(bu3HKH, COTPOBOXK/IaTh BRICTYIUIEHUE IIPE3eHTaLIUEH

1.19

IIpHU BBIITIOJIHCHUHA y‘le6HI>IX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ pacupeacisaThb
00513aHHOCTH B rpymnme€ B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJadyaMu,
CJIICANTL 3a BBIIIOJHCHHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBAaTHO OLICHHBAThb
COOCTBEHHBIH BKJIad B  JCATCJIBHOCTHL TI'pPYIIIbI, BbICTPAHNBATDH
KOMMYHHKATHBHOC BSaHMOHCﬁCTBI/Ie, YUUTbIBAA MHCHUC

OKpYZKaromux

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJjabTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh INOHATHA

1.2

pas3iiniaTh ABJICHUSA IO OMNHUCAHUIO HX XaAPAKTCPHBIX CBOICTB U Ha




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

1.3

pacro3HaBaTh NPOSBICHUE U3YyUYCHHBIX (U3HMUECKUX SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOIE,
IpU ITOM IEPEBOJUTH MPAKTUYECKYIO 3ajauyy B YUEOHYIO, BBIICIATH

CylIeCTBEHHBIE CBOMCTBA (IpU3HAKN) (PU3HUECKHUX SBICHUIN

1.4

ONMCHIBATh H3YYECHHBIC CBOWMCTBA Tel W (PU3MUYECKHE SBJICHUS,
UCTIONB3ysl (U3MYecKre BEIMYUHBI, TPH ONHCAHUU TPABUIIBHO
TPakTOBaThb  (PU3WYECKHII  CMBICA  HCIOJIb3YyEMBIX  BEJIUYUH,
0003Ha4YEHUS U €IUHUIBI PU3NUECKUX BEIUYUH, HAXOAUTh (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH
BEIMYMHAMH,  CTPOUTh TIpapUKd  HU3YYEHHBIX  3aBHCHUMOCTEH

(hbUBUYIECKUX BETUIHH

1.5

XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3UUYECKUE SIBJICHHUS W TPOIECCHI,
WCMOJIb3ysl M3YYEHHBIE 3aKOHbI, IMPH ITOM JaBaTh CJIOBECHYIO
(GopMyITHpPOBKY 3aKOHa W  3alHCHIBaTh €r0 MaTeMaTH4ecKoe

BBIpa)KEHUE

1.6

OOBSCHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallMii MIPaKTHUKO-OPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBIISITH IPUYUHHO-CIIEAACTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1
— 2 JIOrMYeCKHX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOWCTBA

(1)I/ISI/I“ICCKI/IX HBHCHHﬁ, (1)I/ISI/ILIGCKI/IX 3aKOHA UJIKM 3aKOHOMCPHOCTH

1.7

peuaTtb pvaéTHBIe 3aJa4u B 2-3 ,I[GﬁCTBHfI, HCII0JIb3Ys 3dKOHBI U
(bOpMYJ'IBI, CBA3bBIBAIOIIHC (I)I/I3I/I‘ICCKI/IC BCJIMYHHBI: HA OCHOBC aHaJIM3a
yCJI0BUs 3alavU 3allMChIBATH KPATKOC YCJIIOBUE, BBIABJIATE HEAOCTATOK
JaHHBIX Ui PCHICHUSA 3aldaydu, BBI6I/IpaTB 3aKOHbI H (bOpMy.]'ILI,
HCO6XO,Z[I/IMLIG Is eé pCLICHUA, ITPOBOAUTD paC‘léTLI H CpaBHUBATb
INIOJTYYCHHOC 3HAYCHUC (1)H3H‘ICCKOﬁ BCINYNHBI C HU3BCCTHBIMHU

JaHHbIMH

1.8

pacCiio3HaBaThb HpO6J'ICMH, KOTOPBIC MOXHO pPCHIUTHL MpPU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOHOB, UCIIOJIB3YA OIMMUCAHUC UCCIICAOBAaHUA, BEIICIIATD
IMPOBEPACMOC NPCANOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTL TIOpSAAKa

IpOBCACHUA UCCIICAOBAHMS, 1€JIaTh BBIBO/bI

1.9

MPOBOJUTH OMNBITHI TO HAOMIOACHUIO (PU3MUECKUX SBICHUH WU
¢u3nyeckux  CBOMCTB  Teln:  (OpPMYIHpPOBaTh  MpPOBEpsieMble

IpCAIOJIOXKCHUS, CO6I/IpaTB YCTaHOBKY nus3 MPEIIOKCHHOT'O




000pyI0BaHUSs, OMUCHIBATH X0 ONBITa U (POPMYIHPOBATH BHIBOBI

1.10

BBIIIOJIHATh IPSAMbBIE WM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOIOBBIX
npuOOPOB U JATYMKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3yJIbTAThHI

U3MEPEHHH ¢ YIETOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

NPOBOJIUTHh  KCCJICIOBAHWE 3aBUCUMOCTH  OJHOM  (pU3UYECKOM
BEJIMYUHBl OT JPYrOi C MCIHOJB30BAHUEM IIPSAMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCJIEJIOBAaHME, COOMpPATh YCTAHOBKY M BBINOJIHSTH
U3MEpeHus, Cleays MpeMJIOKEHHOMY  IIaHy, (pUKCHpOBaTh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUIl U TrpauKoB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHbIE  M3MEPEHHsS  (PU3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPENJOKEHHOW HWHCTPYKUHMH, W BBIUHCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOmoaTh TMpaBWia TEXHUKU Oe3omacHocTH mpu  paboTe cC

1abopaTOpHBIM 000PYTIOBAaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHMCAHUSA, HCIOIb3Ys
3HaHMSIT O CBOMCTBax (PU3MUECKUX SBICHUM U HEOOXOIUMBIE

(bnanecm/le 3daKOHOMCPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHHUYCCKUEC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI II0 CX€MaM U CXEMAaTHUYHBIM PUCYHKaM, COCTaBJIATH CXCMBbI
OJICKTPHUYCCKUX ueneﬁ C IIOCJICHOBATCIbHBIM HW IapalICIIbHBIM
COCINHCHHUECM 3JICMCHTOB, pasjm4dad YCJIOBHBIC 0003HaYeHHT

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOIUTH TMPUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMeEpax)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3MUECKUX 3HAHUHN B MIOBCETHEBHOM
KU3HU Juid  oOecriedeHHs O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH yCTPOWCTBAMU, COXPAHEHHUSI 3IOPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOT'O IMTOBCACHUS B OKp}/')KaI-OH_IeI\/'I cpeae

1.17

OCYHICCTBJIATH IMOUCK HH(bOpMaHHH (bI/I3I/I‘leCKOFO COJACpKaHUA B CCTU
I/IHTepHCT, Ha OCHOBE€ HMEIOIIMNXCA 3HAHUHA H HYTéM CpaBHCHUMA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABJIACTCA HpOTHBOpC‘IHBOﬁ WA MOXET OBbITh HCI(OCTOBCpHOﬁ

1.18

HUCIIOJIb30BAThL IIPU  BBIITOJIHCHUU y‘-IC6HBIX 3aJlaHui HAay4HO-




MOMYJIIPHYIO JIUTEPATypy (PHU3MUYECKOTO COJEpKAHUSA, CIPABOYHBIC
Marepuainbl, pecypcsl ceth VHTepHeT; BiageTh  NpUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus WHPOPMALUU U3 OJHOH

3HAKOBOM CHUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHUS,
0000mas WHPOPMAIMIO W3 HECKOJBKUX HCTOYHUKOB (PU3UICCKOTO
COJIep’KaHusi, B TOM u4uciIe NyOIMYHO MPEACTaBISITh PE3YJIbTAThI
MPOEKTHOM WJIM MCCIEN0BAaTENbCKOW JAEATEIBbHOCTH, IPU 3TOM
rPAaMOTHO HCIIOJIB30BAaTh W3YYEHHBI IOHATUHHBIM amnmapar Kypca

(u3KKHM, CONPOBOXK/IATh BRICTYIUIEHUE MPE3eHTalel

1.20

MPU BBHITIOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HMUECKUX
MIPOLIECCOB PACIPENEsATh O0S3aHHOCTH B T'PYIINIE B COOTBETCTBUU C
MOCTABJICHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJaJ B JCSITEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aWMOJECHCTBHE,  MpPOSBIASL  TOTOBHOCTH

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

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

1.1

HCITOJIb30BAaTh U3YUCHHBIC ITIOHATUS

1.2

pas3iinyaTtb ABJCHHA 110 OIMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCKOC SBJICHHUC

1.3

paciio3HaBaThb IIPOABJIICHHUEC HN3YUYCHHBIX (1)I/IBI/I‘leCKI/IX SIBJICHUN B
OKpYyzKaromemM MUpe, B TOM YHUCIIC q)I/I3I/I‘leCKI/IC SABJICHUA B IIPUPOAC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYIO 3a/1a4y B yqe6Hy10, BBIJCIIATD

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHN) PU3NUECKUX SIBICHUI

1.4

OIMUCBIBATL H3YYCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘ICCKI/IC SABJICHHA,
HCTIOJIb3Y4 (bI/I3I/I‘-ICCKI/IC BCJIMYWHBI, IpPU OIMUCAHUNU IIPABUIIBHO
TPAKTOBATh (pH3quCKHﬁ CMBICJI HCIIOJIb3YCMbIX BCJIIMYHH,
0003HaYCHUS U CIANHUIbI (I)I/I3I/I‘-ICCI(I/IX BCJIIMYMH, HAXOIUTh (bOpMYJ'ILI,

CBSI3bIBAIOIIME JaHHYIO (PU3MUECKYI0O BEIUWYMHY C JpYTUMHU




BEJIMYMHAMH, CTPOUTH TpadUKd  HM3YYCHHBIX  3aBHCHMOCTEH

(bu3HUECKUX BEIIMYNH

1.5

XapaKTepu30BaTh CBOKMCTBA Tell, (PU3MUECKUE SIBIICHUS W TIPOIIECCHI,
UCIIOJb3ysl HW3YYECHHBIE 3aKOHbI, IPU 3TOM JIaBaThb CIIOBECHYIO
(GbopMyIHpOBKY 3aKOHa H 3alMCHIBATh €r0  MaTeMaTHUYECKOE

BBIPA)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOMCTBA TElN, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMii TMPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IMOMOMIBIO 2 — 3 W3yYeHHBIX CBOICTBA

(bu3nuecKux sIBICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIe 3amadu (OmMUparonMecss Ha cHCTeMy W3 2 — 3
ypaBHEHWM), WCIONB3ysl 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHaJIMW3a YCIOBHUS 3a/1a4d
3aIUCbIBATh KPATKOC YCJIOBHE, BBIABIIATE HCAOCTAIOIINEC WA
M30BITOYHBIC JIaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE
JUIA pelleHusi, MPOBOJUTH pacu€Thl M OICHUBATh PEATUCTHUYHOCTD

MOJIYY€HHOTO 3HAaYeHUsI PU3NUECKON BEIMUHHBI

1.8

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXXHO PELIUTh MpPU MOMOIIN
(bU3NUeCKUX METOJIOB, MCIIONb3Ys ONMCAHWE HCCIICAOBAHMS, BBLACISTH
poBepsieMOe IMPEONI0KEHUE, OLEHUBATh MPABUILHOCTh MOPSAKA
NPOBEJICHUS HUCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3yabTaThl HAOMIOICHUN U OTIBITOB

1.9

IIPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[eHI/IIO (1)I/I3I/IIIGCKI/IX SIBJICHUW WU
(1)I/ISI/I‘IGCKI/IX CBOMCTB TE€JI: CAMOCTOSTEIILHO CO6I/IpaTB YCTaHOBKY H3
HU30BITOYHOIO Ha6opa O60pyI[OBaHI/I${, OIMMUCBIBATh XOJA OIIbITa U €I'0

pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOBI

1.10

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpPUI0 MpPSAMBIX H3MEpEHuil,
ompeJieNisAs CcpellHee 3HaueHHe H3MepseMol BelnuduHbl ((OKycHOe
paccTosiHue coOuparoleil JUH3bl), 000CHOBBIBATH BHIOOpP crocoba

U3MepeHus (U3MEepPUTEIBHOr0 Mprodopa)

1.11

MPOBOJIUTH HCCIIEIOBaHME 3aBUCUMOCTEH (PU3MYECKUX BEIHYUH C
HCIIOJIb30BAHNUEM MPSMBIX M3MEPEHUH: IUIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DMKCHUPOBATh pe3yJIbTaThl

HOqueHHOﬁ 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BUIC Ta6HI/II_II/I




Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3yJibTaTaM HCCICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIE  M3MEpPeHHS  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATh W3MEPEHHUs, Cleays MNPEUIOKEHHOM WHCTPYKIIMH,
BBIYMCIIATh 3HAYEHUE BEJIWYUHBI M aHAIM3UPOBATH IIOJy4YECHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOrPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh TMpaBWia TEXHUKU Oe3omacHocTd mpu  padbore cC

1a00paTOpHBIM 000PYI0OBaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKM HM3YUYEHHBIX (PU3UUYECKHX MOJENEH:
MaTepuagbHas TOuKa, aDCOOTHO TBEPAOE TEJO, TOUEUHBI UCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, [JaHEeTapHas MOJeNIb aroMma, HyKJIOHHas

MOJECJIb aTOMHOI'O A1pa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX NpuOOpOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OIMUCAHUA, HCIOJb3Ys
3HaHMSI O CBOMCTBax (PU3MUECKUX SBICHUM U HEOOXOIUMBIE

(bu3uIecKre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJOTMYECKHUX IPOLIECCOB MPH PELIEHUH Y4eOHO-TPAKTUYECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul TOCTPOCHUS U300paKEHUN B TIOCKOM

3epKajie ¥ coouparoieit TuH3e

1.17

OPUBOJIUTH TMpPUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMeEpax)
MPAKTHYECKOTO UCIOJIb30BaHUsI (PU3UUYECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HU Juid  oOecrieueHHUs O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH yCTPOWCTBAMU, COXPAHEHHUSI 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYC€CKOI'O ITIOBCACHUA B OKp}I)i(aI-OI_Heﬁ cpeac

1.18

OCYILECTBJIATh MOMCK MHPOPMALUU (PU3UYECKOTO COJACPKAHUS B CETH
WntepHer, camocTosATeNbHO (OopMyIupys TOMCKOBBIM  3armpoc,
HaXOAWTb IIyTH  OINpPENEICHHUs]  JIOCTOBEPHOCTH  IIOJyYEHHOU
UHPOPMALIMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JIOTOJHUTENBHBIX

HNCTOYHUKOB

1.19

UCNOJb30BaTh MpPU BBHIMOJIHEHUM YYE€OHBIX 3aJaHUA  HAy4YHO-
MOMYJIAPHYIO JIUTEPATypy (PU3MUYECKOTO COJEpkKaHMs, CIPAaBOYHBIE
Marepuansl, pecypcsl cetu VHTepHeT; BuaneTe NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606pa30BaHI/I}I I/IH(I)OpMaI_II/II/I U3 OJHOI




3HAKOBOM CHUCTEMBI B APYTYIO

1.20

co3laBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBe WH(MOpMAIMU W3 HECKOJIbKHX HWCTOYHHKOB (PUIUYECKOTO
COJep)KaHUs, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HITH
UCCIIEIOBATEIbCKOW  ACATENIBHOCTH, NPH  3TOM  TPaMOTHO
WCIIOJIb30BaTh U3YYEHHbI MOHATUMHBIN annapaT u3y4aeMoro pasjieia
(GU3MKH W CONPOBOXJATh BBHICTYIUICHHE IPE3CHTAe C Y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENEATh O0S3aHHOCTH B T'PYIE B COOTBETCTBUU C
MOCTABJIEHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBIIOJHEHUWEM IUIaHa
JNEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJECHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH(PIUKTHI




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona

3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKaAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIETO MUPA

1.1

®usuka — Hayka O Mpupoje. SIBIE€HHS TPUPOABL.
®u3nyeckue  SABICHHSA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenUyuHBL ~M3Mepenue  usmueckux
BenmuunH.  Dmsmueckue  nmpubopsl.  [lorpemHocTh

n3MepeHnil. MexayHapoiHasi cucTeMa eIuHUIL

1.3

EcTecTBeHHOHay4HBIH METOJ TO3HAHUS: HAOIIOJCHUE,
MMOCTAaHOBKAa HAy4YHOr'O BOIPOCA, BBIABMKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBsICHEHUE

HAOJIFOIAEMOT0 SIBJICHUSA

1.4

Onucanne PU3NUECKUX SIBJICHUN C TIOMOIIBIO MOIEIeH

1.5

[TpakTrueckue pabOTHI:
N3mepenne paccTosiHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MalbIX TEJ.
N3mepenue temmeparypbl PH MOMOIIH KHIKOCTHOTO

TEPMOMCTpPA U AAaTYHNKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: AaTOMbl M MOJICKYJIbI, HX
pa3MEpPHLIL. OHLITLI, AOKa3bIBAOMINUC JUCKPETHOC CTPOCHUC

BEIECTBA

2.2

JBuwxenne uyactul BemectBa. CBS3b  CKOPOCTH
JBWKEHHUSI 4YacTUIl C  Temmeparypoil.  bpoyHoBckoe

nBmxenue, mddyzus

2.3

BzauMmogeiicTBue YacTUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKNBAHHC




AI‘peI‘aTHLIe COCTOsIHMA BCIICCTBA: CTPOCHHUC Ta30B,

Kuakocted M TBEPABIX  (KPUCTAUIMYECKUX)  TEIl.

2.4 B3aumocCBSI3b MeXIy CBOWCTBAMH BEIIECTB B PA3HbBIX
arperaTHbBIX COCTOSIHUSAX W HMX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 Oco00EHHOCTH arperaTHbIX COCTOSIHUN BO/IBI

[IpakTnueckue padboThI:
Onenka [guameTpa aromMa METOJOM psAoB  (c
UCIIOJIb30BaHueEM (oTorpaduii).
2.6 OnpiTel 10 HaOMIOACHUIO TEIJIOBOTO PACLIUPEHUS

ra3os.
OnpiTbl 1O OOHApPYXEHHIO  JEWUCTBHUS  CHII

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanundeckoe JIBUKECHUE. PaBHOMepHOE H
' HEpPaBHOMEPHOE JIBUKECHUE
3.9 Cxopoctb. CpeaHsii CKOPOCTh NMPH HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTH 1 BpeMeHH IBU>KEHUS
SlBnenne uHepHuu. 3aKoH WMHEpUMH. B3anmonencTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTU IBUKEHUS TEIl
Macca kak Mepa MTHEPTHOCTHU Teja
34 [InotHocte  BemectBa.  CBA3p  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BbEMA BellleCTBa
3.5 Cuila Kak XapakTepUCTUKa B3aUMOJICUCTBUS Tell
> Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 SIBnenue TAroreHus u cuna Tsokectu. Cuia TsbKecTu
' Ha Jpyrux miuaHerax. Bec Tema. HeBecomocTs
38 Cuna Tpenus. TpeHHe CKONBXEHUS U TPEHHE IOKOS.
' Tpenue B npupoe U TEXHUKE
39 CnoxxeHue CcuJjl, HalpaBJIE€HHBIX IO OJHOM MpPsSMOM.
' PaBHOnelicTBYIOIIAs1 CUIT
3.10 [IpakTudeckue pabOTHI:

OHpCI[eHCHI/IC CKOpPOCTH  PABHOMCPHOTO  IABWXCHUSA




(mapyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMOOWIE u Tak pjanee). OrmpeneneHue cpenHe
CKOPOCTH CKOJBXEHHUs Opycka WM IIapuka [0
HAaKJIOHHOM  miuockocTd. OrmpenesnieHue  MIOTHOCTH
TBEPJIOTO Tena. OnbITHL, JEMOHCTPUPYIOLINE
3aBHCUMOCTh pacTsikeHus (aedopmariu) mpyKHHBI OT
OPWIOKEHHOM  cuibl.  ONBITEL, JEMOHCTPUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJBKEHHS OT Beca Tejla U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnueckne SBICHUSI B Ipupoac: NpUMEPLI IBUIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOM M HEKHMBOM IPUPOJE,
JCWCTBHE CUITBI TPESHHSI B TIPUPOJIC M TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOAIINITHUKI
JIABJIEHHME TBEP/IbIX TEJL, XKUJKOCTEN 1 TA30B
41 Hasnenune TBEpAoro Ttema. CrocoObl yMEHBIICHUS U
' YBEITUUYCHUS JaBICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHS T'a3a OT 00bEMa,
' TEeMITepaTypbl
13 [lepenaua naBiieHusi TBEPABIMU TEIAMH, KUAKOCTIMH U
' razamu. 3axoH Ilackans. IITHeBMaTHdeckue MalIMHbI
3aBUCUMOCTh  JIaBJICHUS KHJKOCTH OT  TJIyOWHBI.
4.4 ['uppocraruaeckuit mapagokc. CooOmarmmecs cocybl.
['mapaBnuyecKue MeXaHU3MBbI
Atmocdepa 3eman u armochepHoe naBiaeHue. [IpuanHb
AE CYILIECTBOBaHMUS BO3AyIIHOW 000m0uku 3emiu. OmnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO TaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3mepenue armocdepnoro maBnenus. [lpubopsl ans
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XUIAKOCTH M Ta3a Ha IOTPYXKEHHOE B HHUX
4.7 Teno. BelTankuBarmas (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCMMOCTM Beca Tejla B BOAE OT
00béMa TOTpYKEHHOH B JKMOKOCTH YACTH TeJja.
Omnpenenenre BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEH Ha
TEN0,  NOrpyk€éHHoe B  KHIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKHBAIOIIEH CHJIbI, JCHCTBYIOLIECH
Ha TEJIO B JKHUJAKOCTH, OT Macchl Tena. OmbIThL,
JEMOHCTPHUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAKOLIECH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJO B JKUJKOCTH, OT 00bEMa
NOTPYKEHHOW B JKHUJKOCTb YAaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpyupoBanne  apeomerpa  Wiu

KOHCTPYUpOBaHHE  JIONKM U  OINpelesieHue e

Ipy30II0AbEMHOCTH

Odusnyeckue  SBICHUS B MPUPOJE:  BIMSHUE
4.10 aTMoc(epHOro aBJIeHUS HA KUBOM OpraHu3M, IlaBaHue

pBIO

TexHu4eckue yCTpOMCTBA: COOOMIAIOIMINUECS COCY/IbI,
a1l YCTPOMCTBO BOJIONPOBOJA, THUIPABIUYECKUNA TIpeEcC,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT' U

5.1 Mexanundeckas padbora
5.2 MexaHunueckass MOIIHOCTb
£ 3 [lpocThie MeXaHW3MBI: pblYar, OJOK, HaKJIOHHAS
. IUIOCKOCTh. [IpaBuito paBHOBECHSI pbIyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K OJIOKY
«3omotoe  mpaBwio»  MexaHuku.  Koadduuuent
55 TI0JIE3HOT'O JeWCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
- [TonHass mexaHuwdeckas SHEPrusi. 3aKOH U3MEHEHUS H
' COXPaHEHUS MEXaHUYECKON YHEPTHU
£ 9 [IpakTudeckue pabOTHI:

Omnpenenenue  pa®OTbl  CWJIBI  TpeHHS  TIpH




PAaBHOMCPHOM JABMKCHUU TCJ1a 110 I‘OpPI30HT8,JIBHOfI
OBepXHOCTU. VccnenoBanue yCinoBUiM paBHOBECHsS pblyara.
N3amepenne KIIJl HakimoHHOM tockocTH. M3yueHue 3akoHa

COXpPaHCHUA MEXaHUYEeCKOM OHEPIrun

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YyesioBeKa
TexHuueckue yCTpOMCTBA: pblYar, IMOJBMXKHBIM U
5.11 HETMOJABUKHBIN OJOKHM, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
pasjaena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE TIOJIOKEHHUS  MOJIEKYJIIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMs] BemecTBa. Macca U pa3Mepsl
' MoJsiekyln.  OmbITbl, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHOKUHETHYECKON TEOPUH
Mopnenu  TBEPAOrO, JKUIKOTO W Ta3000pa3HOro
6.2 cocTosiHMI BemecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObscHEHUE CBOICTB ra3oB, )KHAKOCTEH U TBEPABIX TET
6 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYJISIPHOKMHETHYECKOM
Teopuu
6.4 CMauuBaHue U KanUISIPHbBIC SIBJICHUS
6.5 TemoBoe pacmmpenue u cxxarue
66 Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO
. TEIJIOBOTO ABM)KEHHUS YaCTHUII
67 Buytpennsst saeprus. CriocoObl M3MEHEHUsI BHyTpEeHHEH
. SHEPTUU: TeIUIoNnepeaaya U COBEpIICHHE pPabOThI
68 Bunel tennonepenayn: TEMIONPOBOJAHOCTh, KOHBEKIIUS,
. U3ITyYeHUe




KomnuectBO  TEMJIOTHI. VYnenrHagd  TEILIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETUIOBOTO OaaHca
511 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VY nenbHas TEI0Ta MJIaBICHUS
[TapooOpa3zoBanue U  KkoHjeHcanus. Mcmapenue.
6.12 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUSI.
. 3aBUCUMOCTb TEMIIEpaTyphbl KUIMIEHUS OT aTMOCHEPHOTO
JTaBJICHUS
6.13 BnaxxaocTs BO3myxa
6.14 OHeprus TOIUIMBA. Y IeIbHAs TEIJIOTA CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix  aurarenei  KIIJ
6.15 TEIUIOBOrO ABurarens. TemsoBble ABUTATENN W 3alluTa
OKpYKaroIleil cpeapl
3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPTUU B TEIJIOBBIX
6.16
nporeccax
[TpakTuyeckue paboOTHI:
OnbiTel MO OOHApy)XEHUIO  JeMcTBUA  CHUI
MOJIEKYJISIPHOTO TPUTSKEHHUS.
OnbITel MO BBIPALIMBAHUIO KPUCTAIOB IOBAPEHHOM
COJIM MJIM caxapa.
OnbITel 1O HAOJIONEHUIO TEIJIOBOI'O PACIIUPEHHS
ra3oB, KHUJIKOCTEH U TBEPIBIX TEIL.
517 Onpenenenue AaBIeHUs BO3yXa B OaJUIOHE MINPHLIA.

OnbITEl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0bhEMa 1 HarpeBaHus WIH OXJIaKICHUSI.

[IpoBepka rumnore3bl TUHEHHON 3aBUCUMOCTH JUIMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKOM TpyOKe OT
TEMIIepaTyphl.

Habntonenue n3MeHeHust BHyTpeHHEH SHEpTUu Tena B
pe3yibTare Tersonepeaayd 1 padboThl BHEIIHUX CHIL.

HccnenoBanue SABJICHUA TEII000MEeHa npu




CMEIIMBAHUU XOJOAHON U rOpsYEH BOJIBI.

OHpeI[eJIeHI/Ie KOJMYCCTBA TCIUIOTHI, IIOJTYYCHHOI'O

BOJOW MpHU TEmIo0OOMEHEe C HarpeTbiM MEeTAUTHYECKHM

HWIAHAPOM.

Omnpenenenne yaenbHONW TETIIOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca UCTIapeHusI.
OmnpeneneHre OTHOCUTENFHON BIaKHOCTH BO3yXa.

Onpenenenue yaenpHON TEIUIOTHI IIJIABJICHUS JIbJA.

6.18

@u3nyecKue SBJIEHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATSKCHUC W KAllWJUIAPHBIC SABJICHUA B IIPUPOIC,
KpHUCTaJUTBI B TIpupoe, u3nydenue CoiHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes1, CHeTa.

6.19

TexHudyeckue  yCTpOMCTBA:  KAaNMWUIAPBL, PHUMEPHI
UCIIOJIBb30BAaHUS KPUCTAIUIOB, >KHJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTyphl, TEPMOC, CHUCTEMAa OTOIUICHHUSA
JIOMOB, THUTPOMETPBI, NCHUXPOMETP, MapoBas TypOHuHa,

JIBUTATENb BHYTPEHHET O CrOPaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWSA

7.1 DnexTpusaius Ten. J[Ba poja dJeKTpUUECKUX 3apsiioB
BzaunmopeiictBue 3apspkeHHbIX  Tell.  3akoH  Kynona

7.2 (3aBHCHMOCTh CHIIBI B3aUMOCUCTBHS 3aPSHKEHHBIX TNl OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUSL MEXK Ty TEJIaMu )
Onekrpuyeckoe noie. HanpskE€HHOCTh AIIEKTPUUECKOro

7.3 nonist. [IpuHIMI Ccyneprno3unuu 3MEeKTPUUECKUX MOoJei
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »snextpuyeckux 3apsioB. DJIeMEHTapHbIN

7.4 anekTpuueckuil 3apsana. Crpoenue aroma. [IpoBogHuku u
JTURIIEKTPUKU

7.5 3aK0OH COXpaHEHUsI ANEKTPUUECKOTro 3apsiaa

_- DNEeKTpUYeCKU  TOK.  YCIOBHS  CYILIECTBOBAHUS

QJICKTPUYCCKOTO TOKA. M cToUHNKY TOCTOSIHHOI'O TOKA




HenictBus 3IEKTPUUECKOTO TOKa (TeroBoe,

7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSIX U razax
g Onexrpuueckas 1enb. Cuia TOKa. DJIEKTPUUECKOE
7.
HaIpsKEHUE
9 CornpoTuBieHue MPOBOJHUKA. VYnensHOE
7.
COTIPOTHUBIICHUE BEIIECTBA
7.10 3axon Oma it yyacTKa 1enu
[TocnenoBarenbHOE W TWapajielbHOE  COEAUHEHUE
7.11
MIPOBOJTHUKOB
PaGota u MOIHOCTH DSJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyns — Jlenna
3 DneKTpUuecKue Henu M IMOTPEOUTENH HIEeKTPHUECKOM
7.1
sHepruu B ObITy. KopoTkoe 3ampikaHme
[TocTostHHBIE MarHuThl. B3anMoneincTBHE NOCTOSHHBIX
7.14
MarHuToB
MarnutHoe mone. MarHutHOe 1moNe 3€MIIM U €ro
7.15
3HauUEHUE /IS )KU3HU Ha 3emiie
OnbiT Opcrena. MarHuTHOE MOJE JIEKTPUUYECKOrO TOKA.
7.16
[IpyMeHeHue IeKTPOMArHuTOB B TEXHUKE
JleiicTBe MarHUTHOrO MOJS HA MPOBOAHHUK C TOKOM.
DNEeKTPOABUTATENh MOCTOSHHOTO TOKa. Vcmonb3oBaHue
7.17
JNIEKTPOJIBUraTeNied B TEXHUYECKHX YCTPONCTBAaX M Ha
TpaHCIIOpTe
Oneiter  ®Dapanes.  SIBiaeHue  >IEKTPOMArHUTHOMN
7.18
uHaykuuu. [Ipasuno Jlenna
DIIEKTpOTreHepaTop. CriocoOsI MOTy4YEeHUs
7.19 JNEKTPUYECKOM  SHEprum. DNEeKTpOCTaHIIMKM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTudeckre pabOTHI:
7.20 OnbIThl IO HAOMIOEHHUIO MEKTPU3ALNH TEJl MHIYKIMeH

" IpH COITPUKOCHOBCHHU.




HccnenoBanue ACUCTBUS DIIEKTPUYECKOrO IO  Ha
MIPOBOJHHUKY U TUDIICKTPUKHU.

COopka u mipoBepka pabOTBl JIJICKTPUUECKOW MU
ITOCTOSIHHOTO TOKa.

H3mepenue u peryimpoBaHue CUJIbI TOKA.

N3mepenue u peryanupoBaHUe HAMIPSKCHHSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3
PE3UCTOp, OT CONPOTHUBIICHHS PE3UCTOPA M HAMPSHKCHHUS
Ha PE3UCTOPE.

OmbITHI, JIEMOHCTPHPYFOIINE 3aBUCHMOCTD
AIIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKA OT €ro
JUTAHBI, TLTOMIAH ITOTIEPEYHOT0 CEYCHHS U MaTepHaa.
[IpoBepka TmpaBuiIa CIOKEHUS HANPSHKCHUH  TIpH
MOCJIEIOBATEILHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuia Uil CHIIBI TOKA TPH MapauIeTIbHOM
COCMMHEHHH  pe3ucTtopoB.  OmpeneneHne  pabOTHI
ANEKTPUYECKOTO TOKa, WAYIIErO0 Yepe3 PEe3UCTOp.
OmnpeneneHre  MOIIHOCTA  DJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucTtope. MccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIaMIOUKY, OT HaIpPsDKCHHS
Ha Heil. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MardUTHOTO B3aMMOJCHCTBHS IOCTOSHHBIX MAarHHUTOB.
N3yyeHre MarHuTHOTO MOJISl HOCTOSIHHBIX MarHUTOB MPU
UX OO0bEIMHEHMM W pa3iciieHud. VcciemnoBaHue
JEHCTBUS ANEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEIIKY.
OnpIThI,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHUJIBI
B3aMMOJICHCTBUS KaTyIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa W HampaBJieHHWs TOKa B Karymke. l3yuenue

JIECTBUSI MAarHUTHOTO MO Ha MNpOBOJHUK C TOKOM.

Koncrpyuposanne u H3y4YeHue paloThI
DIEKTPOABUIATES. N3mepenue KIIJ
JJIEKTPOJBUIaTEIbHON  YCTaHOBKHU. OnbITBl 1O

HCCICOOBAHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHU:




HNCCICIOBAHUC W3MCHCHHUN 3HAYCHHSI U HalpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

Ousnyeckue SBICHUS B MPUPOJIE: DIIEKTPUUECKUE
SBICHUS B  armochepe, OIJICKTPUUYECTBO  IKUBBIX
OpPTraHW3MOB, MarHUTHOE TIOJIe 3eMJId, Apeid MOIIOCOB,
pOJIb MArHUTHOTO TIOJISI JUIS )KU3HU Ha 3eMJie, MOJSIPHOE

CHUAHUC

7.22

TexHudecknue yCTpOMCTBA: D3JIEKTPOCKOIN, aMIIEpMETD,
BOJIbTMETP, PEOCTaT, CUETUUK IEKTPUUECKOW DHEPIUH,
JJIEKTPOOCBETUTENbHBIE  MPUOOpBI,  HarpeBaTeIbHbIE
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHUE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, 3JEKTPOJBHUraTElb

IMOCTOSAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon snemenTa [IpoBepsiemble AIEMEHTBI COAECPKaHUS
paszaena
MEXAHUWYECKMUE SBJIEHUA
81 Mexanuueckoe JBHXKEeHHE. MarepuanpHas —TO4YKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOT'O JIBUKECHUS
8.3 PaBHOMepHOE npsAMOIMHENHOE ABIKEHHE
HepaBHomepHoe IPSIMOJIMHEIHOE JIBIDKEHHE.
8.4 CpenHsis W MIHOBEHHass  CKOpOCTb  Telna  IIpHU
8 HEpaBHOMEPHOM JIBUKEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE MIPSAMOJIMHEWHOE
' JIBIDKEHUE
8.6 CBoboanoe naaenue. OneiTel ["anunes
PaBHOMepHOe ABMKEHHE 1O OKpyx)HOCTH. [lepuon u
8.7 yacTtoTta oOpamieHus. JIuHelHas M yrioBas CKOPOCTH.
LlenTpocTpeMuTenbHOE yCKOPEHUE
8.8 [Iepsrlii 3akoH HproToHA




8.9

Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIUI CyTIEpIIO3UIIMU CHTT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: CWJIa TPEHHS CKOJBKEHHUS, CHIIA
' TPEHHUSI TIOKOSI, IPYTUE BUIBI TPESHUS
8.14 Cuna TSKECTM W 3aKOH BCEMHPHOTO TATOTECHUS.
' Yckopenue cBOOOIHOTO TMaIeHUs
815 Iemwxenne  tianer  Bokpyr  Comama.  IlepBas
' KOCMHYecKast CKOpocTh. HeBecoMOCTh 1 meperpy3Ku
8.16 PaBHOBecue  MmaTepuanbHOW  TOUKH.  AOCOIIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecne TBEpHOro Tena C 3aKpPEIUIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn
8.18 Nmmynse Tena. U3menenune ummynbca. UMIyise cHitbl
8.19 3aK0H COXpaHEHUsI UMITYJIbCa
8.20 PeakTnBHOE ABMKEHME
8.21 Mexanudeckasi paboTa ¥ MOITHOCTh
8.9 PabGora cun Tsxectw, ynpyroctd, TpeHus. CBs3b
' SHEPruu 1 paboThl
823 [loreHunanbHas dSHeEprus Tena, MOAHITOrO  Hal
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHas 3HEPTUs CKATON MPYKUHBI
Kunernueckas sueprus. Teopema 0 KHHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTrUuu
[IpakTuueckue paboOTHI:
Omnpenenenue cpeaHel CKOPOCTU CKOJBKEHHS Opycka
WIM JBIDKEHUS IIapuKa MO HAKJIOHHON TIIOCKOCTH.
8.7 OmnpeneneHne yCKOpPEeHUs Tejla MPU PaBHOYCKOPEHHOM

JBM>KEHUHU 110 HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTU nOyTa OT BPEMCHU IIpU
PaBHOYCKOPCHHOM JABUKCHUUN 0e3 HavaJIbHOM CKOpOCTH.

HpOBCpKa THUIIOTE3bI: €CJIM IIPpU PABHOYCKOPCHHOM




JBIDKEHUU 0O€3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psJ  HEYETHBIX YHUCENl, TO COOTBETCTBYIOLIHE
POMEXYTKH BPEMEHHU OJJHHAKOBBIL.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWJIBl HOpPMaNbHOro JaBieHus. OmnpenencHue
Kod(puIMeHTa TpeHus CKoybkeHus. OnpenerneHue
KECTKOCTH TpYyXuHBL. OnpeneneHue padOThl  CHIIBI
TPEHUSI TIpU PAaBHOMEPHOM JIBIDKCHHH Tella II0
TOPU3OHTAIbHOM MoBepXHOCTH. OrnpeneneHue padboThI
CUIIBI  YHOPYyrocTM  IpU  MNOABEME  Ipy3a  C
UCTIOIb30BAHUEM  HETIOJIBIKHOTO W TIOJBH)KHOTO

OJIOKOB

dusnueckre SBICHUS B npupoac: NpujIrBbl U OTIIMBBI,

8.28 nBkeHne TutaHeT COJMHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHOUIAOMETP, JATYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKUE KOJIEGAHM 11 BOJIHBI

KonebarensHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKH

> KoJie0aHMil: epuo, 4acToTa, aMIUIUTY1a
9.9 MaremaTnueckui u NPY>KUHHBIN MAasITHUKH.
' [TpeBparenue sHepruu npu KoiedaTeIbHOM JABUKEHUU
03 3aryxaromue KonebaHus. BpiHyXaeHHbIE KoJeOaHUs.
. Pe3onanc
Mexanuueckue BosHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
Yy [IpononeHbie U MomNepedyHble BOJHBI. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHs. MeXaHUYeCKUe BOIHBI
B TBEP/IOM Telle, CEUCMUYECKUE BOIHBI
9.5 3Byk. ['poMKOCTH 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[IpakTuueckue paboOThI:
OnpeneneHre 4YacTOThl W mepuoja  KojeOaHuit
9.7 MaTeMaTUYeCKOro MasiTHUKA.

OHpCI[C.HCHI/Ie HaCTOThI n nepuoaa KoJIeOaHMi

MNPy’ KUHHOI'O MasgTHUKA




HccnenoBanne 3aBUCUMOCTH Tepuoja  KoJieOaHMiA
NOJBEIIEHHOT0 K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJieOaHMit
NpY>)KMHHOTO MasTHHUKAa OT Maccel Tpysa. IIpoBepka
HE3aBUCHUMOCTH nepuosa KoJIeOaHui rpysa,
MOJBEIIEHHOTO0 K HHUTH, OT MAacChl Tpy3a U KECTKOCTH

npyXuHsl. I3Mepenue yckopeHus CBOOOTHOTO TaIeHHS

dusnyeckre SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJIETpSICEHUE, CEUCMHYECKHE BOJIHBI,
I[yHAMH, X0
9.9 TexHuueckue yCTpPOMCTBA: 53XOJOT, MCHOJIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMATHUTHOE I1OJIE U DJIEKTPOMATHUTHBIE BOJIHBI

DONEeKTpOMarHuTHOE Mojie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoliCTBa JIEKTPOMATrHUTHBIX BOJH
10.2 [Ixaa 377€KTPOMarHUTHBIX BOJIH
103 DleKTpoMarHuTHas npupoga cera. CKOpoCTh CBeTa.
' BonHoBEBIE CBOICTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3yuenne CBOWCTB  OJJCKTPOMArHUTHBIX BOJH  C
MOMOIILI0 MOOMIIBHOTO TenedoHa
Odusnyeckue SBICHUS B MpuUpoje: OHOJIOTrHYecKoe
10.5 JeHCTBHE BHJIUMOTO, yIbTpadHuOIETOBOTO u
PEHTT€HOBCKOTO M3Ty4YCHHIA
10.6 TexHuueckue yCTpOiicTBa: UCIIOJIb30BaHUE
' AIEKTPOMArHUTHBIX BOJIH AJI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBas mozensb cBeta. Mictounuku ceera
11.2 [IpsimonuHENHOE pacpoCTpaHEHHE CBETA
Otpaxenue ceta. [Tnockoe 3epkasio. 3aKoH OTpaskeHUs
11 11.3
CBETa
114 [Ipenominenue cBera. 3aKkOH MPEJIOMJICHUS CBETa.
' [TommHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop s1ydeli B 1MH3E




OnTudeckass cucrema Qoroanmnapata, MHUKPOCKONA U

11.6
TEJIECKOTIa
117 I'maz kak onTuueckass cucrema. bauzopykocts U
' JATbHO30PKOCTh
118 Paznoxenne 6enoro ceera B crektp. OnbiTel HploToHA.
' CroxeHne CeKTpalibHBIX IBETOB. [lucnepcus cBera
[IpakTuueckue padbOThI:
HccrnenoBanne  3aBUCUMOCTH  yIiia  OTPa)KCHUS
CBETOBOTO JIy4a OT yTJjia MaJeHusl.
N3ydenne xapakTepHCTUK M300pakeHUs TpeaMeTa B
TUTOCKOM 3€pKaJie.
HccnenoBanne 3aBHCHMOCTH  yrila  MPEJIOMIICHUS
CBETOBOTO JIyda OT YIJIa TaJIeHWs] Ha TPAHHIE «BO3IYX —
11.9 CTEKJIO».
[Tonyuyenue n3o0paxeHuil ¢ MOMOIIBI0 coOuparomen
JIMH3BI.
Onpenenenne POKYCHOTO PAaCCTOSHUSI M ONTHYECKOM
CHJIBI COOMPAIOIIIEH JINH3BI.
OnBITHI MO Pa3IoKEHUIO 0EJI0ro CBETa B CIEKTP.
OnpITH 1O BOCHIPHUSTHIO IIBETa NMPEAMETOB MpPU HX
HAOJIOJICHUH Yepe3 [IBETOBbIE (DHIIBTPHI
Oduznueckue ABIEHUs B npupoje: 3arMenus ConHua u
11.10 JlyHbl, mBeTa TeJ, ONTHYECKUE SBJICHUS B arMmocdepe
(uBeT Heba, pedpakius, pagyra, MUPax)
1111 TexHuueckue yCTpOIiCTBa: OYKH, MIEPUCKOTI,
' doroanmnapat, ONTUYECKHE CBETOBOIbI
KBAHTOBEGLIE SIBJIEHU A
121 OmnbiTel Pezepdopna u miaHeTapHas MoOJeNb aToMa.
. Mogens aroma bopa
Hcnyckanue u morijouieHue cBera aroMoM. KBaHTHI.
12 12.2
JIunenyaTelie CIIEKTPBI
12.3 PaguoaktuBHOCTB. Anb(da, 6eTa- 1 rTaMMa-U3ITydeHHs
124 Crpoenne aroMHOro sjapa. HykinoHHas Mojenb

ATOMHOTI0 sA4pa. H3oTomnsl




PanuoaktuBubie mpeBpamienus. [lepuon mnomypacnana

12.5
ATOMHBIX SJEP
12.6 SAnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsA0BOIO U
' MaccOBOI'0 YHUCEIl
12.7 DHeprus cBs3U aTOMHBIX siep. CBs3b Macchl U SHEPTUU
198 Peakuuu cuntesa u genenus suep. MlcrouHuku sHepruu
' ConHua u 3B€37
12.9 Snepnas osHeprerwka. JleWicTBHE  paIMOAKTHUBHBIX
' U3ITy4YEHUH Ha )KUBbIE OPraHU3MBI
[IpakTuueckue padboThI:
Habntonenne cnjiomHbIX M JIMHEHYAThIX CHEKTPOB
U3ITy4EeHUS.
12.10
UccnenoBanne TpeKoOB: M3MEPEHHE SHEPTUU YaCTHUIIBI
0 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepenue pagnoakTuBHOro (poHa
duznyeckue SBICHUS B TMPUPOJE: €CTECTBEHHBIMN
paanoOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE W3JIYyYEHUE NPHUPOIAHBIX MHUHEPAJIOB,
JIEWCTBUE PAJAMOAKTUBHBIX H3JIYYEHUM Ha OpraHu3M
YyeJioBeKa
1212 TexHuueckue yCTpoOiicTBa: CIEKTPOCKOTI,

I/IH,Z[I/IBI/I,Z[yaJ'IBHIJﬁ A0O3UMETP, KaMeEpa Bunbscona




MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

[lonumanue ponu  GU3MKM B  HAy4yHOHM  KapTUHE  MHUDa;
c(hopMUPOBAHHOCTH 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBS3U
U T03HAaBAEMOCTH SIBJEHUM NpPUPOJBI, O POJIM HKCIEPUMEHTa B
¢uszuke, o cucreMooOpasywomeid poau (U3UKK B  Pa3BUTUU
€CTECTBEHHbIX HayK, TEXHMKH M TEXHOJIOTHH, 00 3BOJIIOLHH
(u3nyecKux 3HAHUN W UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpa, O BKJIAJE POCCHUICKHX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO

Mupa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHMA O BHMJAX MaTepuu (BEIIECTBO W MOJ€), O ABWKEHUU Kak
crocobe CyI1ecTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTpPOCHHS BEIeCTBa, O (DHU3MUYECKON CYIIHOCTH SIBJICHHM MIPUPOJIBI
(MeXaHWYeCKUX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX U KBAaHTOBBIX);
yMEHHE pa3InyiaTh SBJICHUS 110 OMMCAHUIO X XapPaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JTaHHOE (PU3HUECKOE SIBJICHHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3NYECKUX SBICHUIM
B OKpYXXalollleM MHUpe, BBIIETSAS UX CYIIECTBEHHBIE CBOMCTBa

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSATHMHOIO alaapara M CHUMBOJIHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA H

IMPOLECCChI, UCIIOJIb3Y (bYHI[aMeHTaJ'IBHHe " OMIIMPUYICCKUC 3aKOHbI

YMeHue onuchBaTh HU3YYCHHBIC CBOICTBA T€I U (I)I/ISI/I‘IGCKI/IG SABJICHUA,

HCIIOJIb3YyA (1)H3I/II-ICCKI/IC BCINYHHBI

Bnanenne ocHOBaMHM METOJOB HAy4YHOIO TMO3HAaHHUS C YYETOM
COOMIOIeHHs MpaBUi 0€30MacHOTO TpyJa: HaOmoaeHue (QU3HUECKUX
SIBIICHUWI:

YMCHUC CaMOCTOATCIILHO COGI/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




13 JaHHOro Habopa 0O0OpYyMOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €0 PE3yIbTAThl, (HOPMYIHPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX U KOCBEHHBIX U3MEPEHUH (PU3HUECKUX BETUUMH:
YMEHHE IUIAHUPOBAaTh HW3MEPEHMs, CaMOCTOSATENbHO COOMpATh
SKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HHCTPYKLMH, BBIUUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTATHI C
y4€TOM 3aJaHHOMU ITOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
MIPOBEJIEHUE  HECIOXKHBIX  AKCIEPUMEHTAJIbHBIX  HCCIEIOBaHUI;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCIEPUMEHTAIIbHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIEAOBAaHWE IO  WHCTPYKLWH,  HPEACTABIATH
MOJIyYEHHbIE 3aBUCHUMOCTH (DU3MYECKUX BEJIUYMH B BHJE TaONHIl U
rpauKoOB, yUUTHIBATh MOTPEHIHOCTH, JI€1aTh BHIBOJIBI 1O Pe3yJbTaTaM

HCCIIEI0OBAHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (DU3MUYECKUX  Mojeieu
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJIEITH CTPOSHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IJIAHETapHas MOJENb aroma,
HYKJIOHHAsi MOJIENIb aTOMHOI'O $/ipa) U YMEHHUE MPUMEHSTh UX Ui

00BbsCHEHHS (PU3UYECKUX MPOIIECCOB

YMmenue oOBACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yyclie M B KOHTEKCTE CHUTYyallMii MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISTh IPUUNHHO-CJICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3yUYEHHbIE CBOMCTBA (PM3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMmenue pemats pacuéTHble 3afaun (Ha 0Oaze 2 — 3 ypaBHEHHIA),
UCTIONB3Ysl 3aKOHBI U (opMmysbl, CBs3bIBaolUe (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBATh KPaTKOE YCIOBUE 3aJ]lauH,
BBISIBJISITH HEJOCTAIONINE [aHHbIC, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBbIE ISl €€ pelIeHHs], HCIOIb30BaTh CIPABOYHBIE JaHHEIE,
MPOBOJIUTh pPacy€Tbl U OLIEHHBATh PEATMCTUYHOCTH IOJYYEHHOTO
3HaueHUsl (pU3MYECKON BETUYHMHBI; YMEHHE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/ILIGCKOI\/’I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCHICHUMN 3aJa91

YmMmenue XapaKTCpU30BaTb IMPUHIUIIBI JENCTBUS TEXHHYECKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX MPOLECCCOB IO UX OMUCAHUIO, UCTIOJIB3Yd 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUNT H HCO6XOI(I/IMBIC (I)I/I3I/IquKI/Ie




3aKOHOMEPHOCTH

10

YMeHHe HCHoib30BaTh 3HAHUS O (PU3HYECKHX  SABICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30IacCHOCTH  MPHU
oOpamieHnn ¢  OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHHUS HOPM
HKOJIOTUYECKOTO TOBEIEHHsI B OKpYXKAalOIIeH cpene; MOHMMAaHUe
HEOOXOJMMOCTH TPUMEHEHHS JOCTHKCHHNA (U3UKH W TEXHOJIOTHH

AJI palfMOHAJIBHOTO IMMPUPOAO0ITIOJIB30BaHUS

11

OnelT moMcka, HpeoOpa3oBaHUs M MPEACTaBICHUs HHMOpMaLUU
(U3MYECKOTO CONEP)KAaHHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTUH; YMEHHE OIIEHUBATH JOCTOBEPHOCTh
MOoTy4YeHHON wuH(OpMalMu Ha OCHOBE WMEIOIIMXCA 3HAHUM |
JIOTIOJIHUTEbHBIX ~ MCTOYHHUKOB,  yYMEHHE  HCIOJb30BaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 3aJJaHUM HayYHO-TIOMYJIPHYIO JIUTEpaTypy
(bu3MUecKOro coaep KaHusl, CIpPaBOYHbIE MaTepuaibl, PECYpChl CETH
WntepHer; BnaneHue 0a30BbIMM  HaBbIKAMHM  IpeoOpa3oBaHUS
uHbOpMalMM M3 OJHOM 3HAKOBOM CHCTEMBl B JIPYyryl0; yMEHHUE
co3/laBaTb COOCTBEHHBbIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbBKUX HCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COJePKAHUSA
1 MEXAHUWUYECKUE ABJIEHUA
11 Mexannueckoe  aBuxkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENHHOCTH JIBHXKCHUS
PaBHomepHOE U HepaBHOMEpHOE ABIKEeHHE. CpemHsisi ckopocTh. Dopmyna Jist
1.2 BBIYUCIICHUS CpPeIHEH ckopocTH: V = Sft
PaBHOMEpHOE MPSAMONIMHEWHOE NBWKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CJIydyae PaBHOMEPHOTO MPSMOJIUHEMHOTO ABUKECHUSI:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTH OT BpPEMEHH ISl TMPOCKIMHA CKOPOCTH, TMPOSKIIHMH
MepeMenIeHusl, MyTH, KOOPAUHATBI IIPU PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHI TEla OT BPEMEHHM B CIy4ae pPABHOYCKOPEHHOI'O
MPSMOJIMHENHOTO ABH)KECHUS:
7
S =vg # i+ ay = ;
2
@opMynbl 118 NPOEKUHUH MNEPEMEIIEHUs, MPOEKUHUH CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JABUKEHUU:
2
1.4 5.() =0y, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padbuku 3aBUCHMOCTH OT BpeMEHH [UIS TPOEKIUU YCKOPEHHUS, MPOECKIIUU
CKOpPOCTH, IIPOEKLMH NEPEMELICHUS, KOOPAMHATBHI IIPU PaBHOYCKOPEHHOM
NPSAMOJIMHENHOM JIBU>KEHUU
CBobogHoe magenue. GopMyIibl, OMUCHIBAIOIINE CBOOOJHOE MaJleHUE Tela IO
1.5 BepTUKAIM (JBUYKEHUE TEJla BHU3 WJIM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKIUH YCKOPEHHMS,




IIPOEKIIMM CKOPOCTH M KOOpPAMHATHI MpU CBOOOJHOM TaJICHUU Tejla 110

BEPTUKAIN

CKopocTh pPaBHOMEPHOIO JBIKEHHUs Teja I0 OKpykHocTH. Hampasienue
CKOPOCTH.

@opmyna il BBIYKACICHHUS CKOPOCTH YEPE3 PaIUYyC OKPYKHOCTH U TEPUOJ

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yCKOpeHHe. HampaBieHne [EeHTPOCTPEMHUTEILHOTO

1.6 ycKopeHusi. @opmyiia 11 BBIYUCICHUST YCKOPEHHUS :
2
a. — v
=R
®dopmya, CBA3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpAIECHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia Ajis BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BennuuHa. ClIoKeHrue Cril
1.9 SIBnenune unepuuu. I[lepBriit 3axkon HbroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpAa YCKOPEHHUS TeJla M BEKTOpa CHIIbI, ICUCTBYIONIECH Ha
TEJI0
Bzaumopeicteue ten. Tpernit 3akod HeroToHa:
1.11 F. 21 = _P-l—}_?
112 TpeHune nokos U TpeHHue CKOJIbKeHUsA. DopMya sl BBIYMCIEHUS MOIYJISL CUIIBI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmarus Tema. Yopyrue W Heynpyrue nedopMmanuu. 3aKoH yIpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My -4
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO MaICHMS.
dopmyna Ass BBIUMCISHUS CUJIbI TSHKECTH BOJIM3H MoBepXxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMuueckas CKOpOCTb.

HeBecoMocTb 1 neperpysku

1.15

Nmmnynec Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynse cucremsl Ten. U3menenune ummnyibsca. MmMiynbe cuitbl

1.16

3aKkoH COXpaHCHUA UMITYJIbCA OJIA 3aMKHYTOﬁ CUCTCMBI TCII:
D=0, i, U, =const

PeaktuBHOE JABHXCHHC

1.17

Mexanunyeckas pabora. @opmyiia ajsi BBIYUCICHUS paOOThl CUIIBL:

A=F5ooscx

MexaHuueckasi MOIIHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUA. d)opMyna JJI BBIYHCIICHU A

KUHETHYECKOMN OHCPTrUu:

HE)E
Ey ="

TeopeMa 0 KHHETUYECKOM OHCPTUH. <D0pMyJ1a JIJISI BRIYMCICHHUS ITOTEHIMAIbHON




OHCPI'UH TCJIa, IOAHATOrO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHs:

E=E;.+E ?

1.19 3aKOH COXpaHEeHMsI MEXaHUUeCKoH sHeprun. dopmyra /s 3aKOHA COXpaHEHUs
MEXaHUUYECKOM SHEPTUU B OTCYTCTBHUE CUJI TpeHus: E = const.
[IpeBpaienne MeXaHU4ECKON YHEPTUH MTPU HATTMUNN CUJIbI TPEHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.

Poruar. Momenr cuitel: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmxHbIi 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIx MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTO TeNa.
dopmyna Asisi BBIUUCICHUS JaBiICHUs TBEPAOrO Tela:
_F
pP= G

191 JlaBnenue raza. ATMocdepHoe 1aBlIeHUE.

. lMunpocraTuyeckoe AaBieHne BHYTPHU )KUIKOCTH.
dopmyna AJis BBIYUCICHUS JaBICHHS BHYTPU KUAKOCTH:
P=pgh+ D,

1.22 3axoH Ilackans. I'mapaBnudeckuii npecc
3akoH Apxumena. PopMmyna Uil ONPECICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
NEVCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B )KUJIKOCTh WJIU T'a3:

1.23

F_jlm_ =pgV

YcnoBue napaHus Tena. IlnaBanue CYJ0B 1 BO3QYyXOIlJIaBaHHC




1.24

Mexannueckue KojeOaHus. AMIUIMTYNA, NEpHOJ W YacToTa KoJeOaHWIA.

@dopmyia, CBA3BIBAIOLIAS YACTOTY M IEPUOJ KOJICOaHU:

1.25

MareMaTtnueckuii M NPYKUHHBIM MasTHUKH. [IpeBpamieHue »sHepruum npu

KOJIEOATEIHPHOM JIBWKECHUHN

1.26

3aryxaromue xKonebanus. Bernyxnenusie konebanus. Pezonanc

1.27

MexaHU4ecKrue BOJIHEL. HpOI[OJ'H)HI:Ie N TOINCPCUYHLIC BOJIHBI. HHI/IHa BOJIHBI U1

CKOPOCTb PaCIpOCTPAHECHUS BOJHBI:

h=v-T

1.28

3ByK. ['poMKoCTh M BbICOTa 3ByKa. OTpa’k€HHE 3BYKOBOW BOJIHBI Ha I'DAHHUIIE

nByX cpell. UHpa3Byk U yiabTpa3Byk

1.29

Ipakxmuueckue pabomoi

N3Mepenne cpenHel MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MIPYXKUHBL, KO3(PPUIIMEHTa TPEHUsl CKOJIBXEHUS; paOOThl CHIIbI TPEHHS, CHUIIbI
YOPYTOCTH; CpelHeH CKOPOCTH IBMXKEHHSI OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHUM IO HAKIOHHOW TIIJIOCKOCTH; YacTOThl M
nepuoja KoyieOaHUil MaTeMaTH4eCKOro MasTHHKA,; 4YacTOThl M IepHoja
KoJIe0aHUI Py KUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIET0 Ha phblyar;
paboThl CUJIBI YNPYrocTH HpHU MOABEME TIpy3a C IMOMOIIbIO HEMOIABHKHOTO
0510Ka; pabOThI CHIIBI YIIPYTOCTH IPU MOABEME TPy3a C MOMOIUIBIO MOJABUKHOTO
OJ0Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpyKEHHON
YacTH TeNa U OT TUIOTHOCTH KUJKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI
OT MAacChI T€Ja; CHJIbI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JIABJICHUS U OT
poJia TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BOSHUKAIOIICH B MpPYKHUHE, OT CTENEHH
nedopMaIui Mpy>KUHBI; YCKOPEHUs: Opycka OT yrila HakJIOHa HampaBISIOUIEH;
nepuoAa (4acToThl) KoieOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpHoIa
KoJIe0aHUI TPYKUHHOTO MasTHHKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI,
UCCIIEJIOBAaHHE HE3aBUCHMOCTH Iepuoja KOJeOaHWl HUTSHOTO MAasTHHKA OT

MacCChI I'py3sa. HpOBepKa YCJIOBUS PAaBHOBCCHA pblyara

1.30

Dusuveckue s6NE€HUA 8 npupode: MNpUMEpLl JIBUKCHUA C PaA3JIUYHBIMHU
CKOpPOCTSIMHU B ’KMBOU M HEXKHUBOU npupone, JIENCTBHE CHUJIIBI TPCHUA B IIpUPOAC U

TCXHUKC, IIPUJIIMBBI U OTJHBBI, JABWXCHUC IIJIAHCT ConHeyHoOH CUCTEMBEI,




PEaKTUBHOE JBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBJICHUS HA JKUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB JKMBOTHBIMH, 3CMJICTPACCHUC, celicMHU4YecKue BOJIHBI, YHaMH, 3X0O

Texnuueckue ycmpoftcmea: CIIMAOMECTP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOpPCHUA, IOUHAMOMCTpP, I[MOAIIHMIIHWKH, PAKETbl, pbIYyar, HOI[BI/DKHBIﬁ u

HGHOILBI/DKHBIﬁ 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IPOCTBIC MCXAaHU3MbI B GI)ITy,

L3l COOOIIAIONTUECS COCYABI, YCTPOWCTBO BOJOINPOBOJA, THUAPABINYCCKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIITHEBONH HACOC, apEOMETP, DIXOJIOT,
WCIOJIb30BaHUE YIIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHHUS  MOJICKYJISIPHO-KMHETHYECKOW  TEOpUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOro0 COCTOSHUI BElIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

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

' Temneparypoil. bpoyHoBckoe aBmxenue, 1upPysus

2.3 CmaunBaHue U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacHIMpeHne U CyKaTue

2.5 TennoBoe paBHOBecHE

25 Buytpennsist sHeprusi. PaGora u Terionepenadya Kak CHOCOObI HM3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bune! Tenonepenayn: TemIONPOBOIHOCTb, KOHBEKIUS, U3TyUCHHE
Harpesanue wu oxnaxnaenue Tten. KomumyecTBO — TemuioTel.  YjaenbHas
TETIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHMsI PHEPTUHM B TEIUIOBBIX Ipolleccax. YpaBHEHHUE TEMIOBOTO
OanaHca:

2.9

QO +0, +..=0
Ucnapenne u xoHaeHcauus. V3MeHeHHe BHYTpPEHHEH SHEPruU B IMpoOLecce
210 UCTapeHus W KoHJAeHcanuu. KumeHue KHUIKOCTH. VYJIenbHas TerioTa
' napoo6bpazoBanus: L = Q/m
2.11 BnaxxHocTs BO3myxa




IInaBnenne wu kpucrammsauus. I3MeHeHHe BHYTpPEHHEW DSHEPruu IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallNH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

212 5 @)
m
BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JbHAs TEIJIOTA CTOPAHMS TOILINBA:
2.13 gqg=Q/m
2.14 [Ipunnuns! padots! Termosbix apurateneii. KI1J[ reroBoro asuraresns
Ipakxmuueckue pabomol
N3mepenne ynenbHON TEINIOEMKOCTH METAJUIMYECKOTO LWIMHIPA; KOJIMYECTBA
TEIUIOThI, MOJyYEHHOTO BOJIOM KOMHATHOM Temmeparypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO ONYIIEH HAarpeTbli LWIMHAP; KOJIWYECTBA TEILIOTHI,
2.15 OT/IaHHOT'O0 HAarpeTbIM LWJIMHJIPOM, IOCJIE OIyCKaHHs €ro B BOJY KOMHATHOW
TEMIIEpaTypbl; OTHOCHTEIBHOM BIIAXKHOCTM BO3yXa; YACIBHOM TEIUIOTHI
IIaBleHud Jnbaa. MceciaenoBaHue H3MEHEHHs TEMIIEpAaTyphl BOABI  IIPH
pa3UYHBIX YCIOBUSAX; SIBJIEHUS TEINIOOOMEHA NpPU CMEIIMBAHWU XOJOAHON U
ropsidey BOJBI; IpoLecca UCIIApEHUs
Qusuueckue s61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSIKEHHUE U KalWUIAPHBIE
2.16 SBJIICHUSA B IIPUPOJE, KpPUCTAJLIBl B mpupoze, usinydenue CoisiHLa, 3amep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra
Texnuueckue ycmpoticmea: KalWJUIAPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAILIOB,
217 KUAKOCTHBIM TEPMOMETp, JATYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
. JIOMOB, THIPOMETPBI, IICUXPOMETP, MapoBas TypOHHA, JBUTraTelb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMATI'HUTHBLIE SBJIEHUA
3.1 Onexrpusanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiI0B
3.2 B3aumoneiictBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DJIEKTPUUYECKOTO 3apsiia
34 Onexkrpuueckoe mnozne. Hanpsx€HHocTh anekTpudeckoro mnouns. I[IpuHiun
. CYIEPIIO3UINH MIEKTPUUYECKHX TOJIel (Ha KayeCTBEHHOM YPOBHE)
35 Hocurenn osnexrpuyeckux 3apsafoB. [IeHCTBHE DIIEKTPUYECKOrO IO HaA
' JJIEKTpUYECKUE 3apsabl. [IpOBOMHUKY U JUDIIEKTPUKU
3.6 ITocTosiHHBIN 2nekTpuyeckuil ToK. JlelicTBUs AneKTprudeckoro Toka. Cuia Toka.




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

DJIEKTPUYECKOE COIPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COMPOTHBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka snekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOJHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COeTMHEHNE MPOBOAHIUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMmenranabIe COeAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyns — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHutHoe 1OJI€ MPSAMOro MPOBOJHUKA C TOKOM. JIMHUM
MarHuTHON MHIyKIIUU
313 MarautHoe MoJ€ MOCTOSHHOIO MarHura. B3anMoOeicTBHE HOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MMPOBOJAHUK C TOKOM
3.15 Omnbitel @apazes. SIBneHne anekTpoMariuTHoN nHaAykuuu. [Ipasumno Jlenua
Ipaxmuuecxue pabomoi
N3mepeHue  3NEKTPUYECKOTO  CONPOTUBIIEHHS  PE3UCTOPA;  MOILIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI AIEKTPHUIECKOTO TOKA.
3.16 UccnegoBanme 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPAKCHHUA HAa KOHLIAX MPOBOJAHHKA; 3aBUCUMOCTHU
CONIPOTUBJICHUA OT IJIMHBI ITPOBOAHUKA, IJIOH[AX €TI0 IOIMCPCUYHOIO0 CCUCHUA U

YACIBHOTO COIIPOTUBJICHUL.




[IpoBepka mpaBuiia JUisl SIEKTPUUYECKOTO HANPSDKEHUS IPU MOCIIEI0BATEIbHOM
COEIMHEHUM NPOBOAHMKOB; IIpaBWJIa JUIsl CHJIbI 3JIEKTPUYECKOI'O TOKa IpU

NapajuieIbHOM COEAMHEHUH ITPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue s61eHUs 6 Npupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 ANEKTPUIECTBO KUBBIX OPraHU3MOB, MAHUTHOE TIOJIE 3eMJIH, IPEi MOITOCOB,
POJIb MATHUTHOTO TIOJIS JUTSI KU3HH Ha 3eMIe, TOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIepMeTp, BOJBTMETp, PEOCTar,
CU€TUYMK  DIIEKTPUYECKOH  DHEPTHH,  DIIEKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE AIEKTPONPUOOPHI (IpumMepsr), ANEKTPUYECKUE
MPEIOXPAHUTEH, DIIEKTPOMArHUT, ODJIEKTPOJIBUTATEIbh ITOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKkaa 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mozienb cBeta. [IpsiMONMHEIHOE paclipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino
3.22 [Ipenomienune cBera. 3aKOH MPEITOMIICHHUS CBETa
3.23 Jucnepcus cBera
3.2 JIunza. Xox nydeit B nuH3e. POKYCHOE paccTOsSTHUE JIMH3bI. OnTHUYecKas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKue TPUOOPHI
Ipakmuyeckue pabomoi
N3mepeHne onTtuyeckoil criibl coOMparomiei JTMH3bI; (POKYCHOTO pacCTOSHHS
coOuparoleii JTMH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEPOB MpEAMETa U M300paKeHus,
396 KOTJIa TPEIMET PACIIOJIOKEH B JIBOMHOM (POKyce), oKa3aTels IPEIOMIICHUS CTEKIIA.
' HccnenoBanne CcBOMCTBA  HM300paKCHHUs, IOJIYYEHHOTO C  IOMOIIBIO
coOuparoiiell JIMH3bl, U3MEHEHUs (POKYCHOTO PACCTOSIHHS JBYX CIIOKCHHBIX JIMH3,
3aBHCHMOCTH yTJjia TPEJIOMIICHHS CBETOBOTO Jiyda OT YIJIa MAJCHHUS Ha TPAHUIIC
«BO3JYyX — CTEKIIO»
397 Qusuueckue senenus 6 npupode: 3atmenus ConHua u JlyHbl, 1Bera Teu,
. ONITHYECKHUE SIBJIEHUS B atMocdepe (1BeT Heba, pedpakuus, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TNEpUCKOI, QoToannapaT, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBGIE SIBJIEHUA
41 PaguoaktuBHOCT. AJb(da-, OeTa-, ramma-u3nyuenus. Peakiuu anbga-u Oera-

pacmana




4.2 OmnbiThl Pesepdopaa mo paccesnuto anspa-uactuul. Ilnanerapuas moaens atoma

4.3 CocraB atomHoro sigpa. M30Tomnsl

4.4 [Iepuon nonypacnazga aTOMHBIX SAEp

4.5 SAnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apSAJ0BOI'0 U MAaCCOBOI'O YHCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBIH pPaJANOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4d, pPAJUOAKTHUBHOE HW3JIyYEHHUE MPUPOJHBIX MMHEPAIOB,
JeCTBHE paMOAaKTUBHBIX U3JIyY€HUI Ha OPraHU3M YEJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHIYaIbHBIN JO3UMETpP, Kamepa

Bunbcona, anepHas 3HEpreTuKa




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

» dusuka: 7-i kinacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[epsimkun .M., UBanoB A.U. AkuronepHoe o6miectBo «M3aaTeabcTBo
«IIpocBemenue»

» ®dusuka: 8- kinacc: 0a30BbIN ypPOBEHb: YUEOHUK; 3-€ U3gaHue, nepepadoTaHHOe
[epsimkun .M., UBanoB A.U. AkuronepHoe o6miectBo «M3nateabcTBo
«IIpocBemieHue»

» Gusuka: 9-i knacc: 0a30BbIA ypOBEHb: YUEOHUK; 3-€ U3AaHKe, nepepadoTaHHOe
[leppimkuna .M., I'ytauk E.M., UBanoB A.U. u 1p. AkiimoHepHOE 00IIIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI AJISA YUUTEJIA

Pabouas nmporpamma duzuka 7-9 x muaun YMK U.M. Ilepeiikun, E.M. I'yTHEK,
A.UN. UBanoga; aBTopsl E.M. I'yrHuk, M.A. IletpoBa, O.A. UepHukosa,
AxmmonepHoe o6miectBo "HUznarenscTBo "IIpocsemnienue"

Meroauyeckoe nocooue k yueonuky .M. Ilepeimikuna, A.W. iBanoBa ®u3uka
7xnacc, ¢pusuka 8 kiacc, aptop BanoB A.U. , AkiimonepHoe oomiecTso "
MznatensctBO [IpocBenienue”

Metoauueckoe nocooue k yueonuky .M. Ilepoiikuna, E.M. T'ytHuk, A.A.

NBanosa, M.A. IletpoBoii. ®usuka 9 knacc, arop MBanos A.W., AkunonepHoe



obmectBo "U3narensctBO [Ipocsenienue".
COopHuK BOnpocoB M 3a1a4u pusuka 7, pusuka 8, pusuka 9 , aBtopsl A.E.

Mapon, E.A. Mapon, C.B. [lo3olickuit uznarensctBo "JIpoda”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbI CETH
MHTEPHET

bu6mnorexa IIOK

Hudposas nadoparopus JILU 16-32

Hudposas nadbopaTopusi HayuHbIE pa3BICUCHHUS






