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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o ¢u3MKe Ha YypOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHUH M TpeOOBaHUW K pe3ysibTaraM OCBOCHHsS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeNbHOW MPOTPaMMBbI, MPECTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€ToM (penepanbHOil paboueil mporpaMMbl BOCIIUTAHUS U
Konuenmun npenoaBanust yueoHoro npeamera « Du3ukay.

ConepkaHnve mnporpaMmbl MO (QU3MKE HampaBieHO Ha (opmMupoBaHUe
€CTEeCTBEHHO-HAYUYHON TPaMOTHOCTH OOYYalOIMXCS W OpraHU3alyi0 H3y4YEeHHS
¢u3nkn Ha AESITENbHOCTHON OCHOBE. B mporpamMme mo (u3Mke ydHUTHIBAIOTCS
BO3MOKHOCTH ydeOHOro mpeamera B peanuzainuu tpedoBannii ®I'OC OO0 k
MUTAaHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0yUeHHs, a TaKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus.

[TporpamMma o usmke ycTaHaBIMBaeT pacrnpeaeseHue yueOHOro Marepuaa
no rojaM oOyuyeHus (1Mo KiaccaM), IpejylaraeT NPUMEPHYIO MOCIE10BaTEIbHOCTb
M3Y4YEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEp>KaHUS U
yu4éTe BO3pacTHBIX OCOOCHHOCTEHN 00yYarouxcsl.

[IporpaMmma mo ¢usuke paszpaboTaHa € LEJIbI0 OKa3aHUS METOIUYECKON
NOMOILY YUYHUTENIO B CO3/IaHUU paboyell MporpaMMbl IO y4EOHOMY MPEIMETY.

dusuka ABISETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEAMETOB, NOCKOJBKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SABJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMHUEH U hu3nUecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEIOCTaBIseT Haubojee sCHbIe
00pa3ibl MPUMEHEHUsI HAyYHOTO METOZa MO3HAaHMA, TO €CTh CHoco0a MoJy4eHus
JOCTOBEPHBIX 3HAHUU O MUpE.

OpHa Y3 IIaBHBIX 3a/lady (PU3MYECKOTO 00pa3oBaHUsA B CTPYKTYpe OOIIEro
oOpa3zoBaHus COCTOUT B (DOPMHPOBAHWU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

WN3yuenne ¢uzuku Ha 0a30BOM ypOBHE TpEIoNaraeT OBJIaJCHHE
CIIEIYIOIUMHA KOMIIETEHTHOCTSMH, XapPaKTEPU3YIOIIMMH €ECTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSICHSTH SIBICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYyYHOI'O UCCIIEIOBaHMS,

e UHTEPIPETUPOBATH  JaHHBIE W  UCIOJIB30BaTh  HAy4HbIE
J0Ka3aTeIbCTBA JJISl IOJTYYEHHS BBIBOJIOB.

[lenu wu3ydenuss (U3MKM HA YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUS
onpenenensl B KoHuenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Dusmka» B



oOpa3oBaTenbHbIX oOpranuzanusax Poccuiickoit @enepamuy, peamu3yrOMIMX

OCHOBHBIE  00HIE00pa3oBaTENbHbIE MPOrpPaMMbl, YTBEPKAEHHOW pELICHUEM
Komnmernn MunucrepctBa npocsemienusi Poccutickoit @eneparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

Hesun udyyenus: pu3uKu:

npHOOpEeTEeHHE HWHTEpeca W CTPEeMJICHHS OOydYaloIuXcs K HaydHOMY
U3YYCHHUIO TIPHUPOJIBI, PA3BUTHE WX HHTEIUICKTYATbHBIX M TBOPUYECCKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJIC MO3HAHUS M (HOPMHUPOBAHHE
WCCIIeIOBATEIILCKOTO OTHOIIICHUS K OKPYIKAIOITUM SIBJICHUSM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTpOCHHS MaTepuH U (PyHTaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMHUpOBaHUE TPEICTABICHUNA O PoJid (PU3MKHW JUIs Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npodeccHoHaTbHOM eATEIbHOCTH, CBI3aHHOM ¢ (PU3UKOH, MOArOTOBKA K
JabHEHIIIEMy 00YYEHHIO B 9TOM HaIlpaBJICHHU.

JlocTKeHUe 3THX Ielield MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
o011iero 00pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3124

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOEHHMH  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHUI OMKMCHIBATh U OOBSICHATh (PU3NYECKUE SIBJICHUS C
MCIOJIb30BaHUEM MOJYyUYEHHBIX 3HAHUM;

OCBOCHME METOJOB pEIICHUs NPOCTEHIIMX PaACyYETHBIX 3ama4 ¢
UCIIOJIb30BaHUEM pu3nuecKux MOJIETIEN, TBOPYECKHUX U
PaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHU HAOIIOAATh NPUPOJHBIE SBJICHUS U BBINOIHATH OIbITHI,
nabopaTtopHble  pabOTBl M SKCIEPUMEHTAJIbHBIE HUCCIECIOBAHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHpopMarmenn GU3NIECKOTO COACpPIKAHUSA,
BKJItOUasi MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHMSIX (U3UKH, aHAJIU3 U
KPUTUYECKOE OLICHWBaHUE MH(POPMALUY;

3HAKOMCTBO €O chepaMu MpodeCcCUOHATBHON JAeATETLHOCTH, CBI3aHHBIMU
C (Qu3MKOH, M COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMU Ha
JOCTHXKEHHSIX (PU3NYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

obOpazoBanus oTBoauTcsa 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEZIENI0), B 8
Kiacce — 68 yacoB (2 vaca B Hefento), B 9 kiacce — 102 gaca (3 gaca B HeCINIO).



[Ipennaraemplii B mporpaMme mo Qu3uKe mnepeueHsb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEINb JIeIaeT BEIOOP MPOBEACHUS
1a00paTOpHBIX PAdOT W OMNBITOB C Y4ETOM MHJMBUIYAJIbHBIX OCOOEHHOCTEN
00y4JaromuXxcsi, CIUCKa SKCIEPUMEHTANBHBIX 3aJaHui, MpeajiaraéMbIX B paMKax
OCHOBHOT'O TOCYJIapCTBEHHOTO 3K3aMeHa M0 (hU3HKe.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u eé posib B MO3HAHUN OKPYKAKOIIET0 MUPA.

®u3uka — Hayka o mnpupoxe. fABneHus npuponbl. POuU3NYECKHE SABICHUSA:
MEXAHUYECKHUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BenUYUHBL. M3mepeHune ¢uznueckux BenuduH. Duznyeckue
npubopsl. [TorpemHocts u3mepenuit. MexayHapoHasi cucTeMa eIMHUII.

Kak ¢wusuka w gapyrue ecTeCTBEHHbIE HAYKHM H3Y4YalOT MPUPOJY.
EcTecTBeHHO-HayUHBI METOJ TO3HAHUS: HAOIIOJICHHE, TMOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBHXKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HaOogaemMoro sneHus. Onucanue GU3NUEecKuX SIBICHUH C MOMOIIbIO MOJIENEH.

Hemoncmpayuu.

1. MexaHn4eckue, TEMIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SABJICHUS.
2. @uznueckue NpuOOPHI U MPOLEIYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue EeHbI IeTIeHUS IIKaIbl U3MEPUTEIILHOTO Ipudopa.
2. HM3mepeHue pacCTOSIHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPOTO Tea.
4. OnpeneneHre pa3MepoB MalbIX TEN.
5. M3mepeHue Ttemriieparypbl MPU NOMOIIM KUAKOCTHOIO TEPMOMETpa HU
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JATBHOCTH IOJIETA
apuka, MyImeHHOTO TOPU30HTAIBLHO, TeM O0OJIbllle, YeM 00JIbIlle BhICOTA
Iy CKa.

Pasnen 2. IlepBoHayajbHbIE CBeICHUSI 0 CTPOCHUH BellecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxeHnune yactun BemectBa. CBs3b CKOPOCTHM JBWKEHHS YacTHL C
TemriepaTypoii. bpoyHoBckoe aBmwxkenue, nuddysus. BzammopeiicTBue dvacTHil
BEILIECTBA: IIPUTSIKEHUE U OTTAITKUBAaHUE.

ArperaTHble COCTOSIHHMSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KkpucTaUTMYECKHX) Tell. B3auMoCBsA3b MEXIy CBOWCTBAMU BEIIECTB B pPa3HbBIX
arperaTHbIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HaOmronenue OpOyHOBCKOTO JTBUKECHHUSL.



2. HaGmronenue nuddysun.
3. HabGmronenue  sABieHMi,  OOBACHSIOUIMXCS  TMPUTSIKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopuuvie pabomul u onvimel.

1. Onenka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIB30BAaHUEM

dbortorpaduii).
2. OnbIThI 1O HAOTIOCHUIO TEIJIOBOTO PACIIUPEHHUS Ta308B.
3. OmbITHI MO 0OHAPYKEHUIO ACUCTBHUS CHUI MOJICKYJISIPHOTO MPUTHKEHUS.
Pasnen 3. /IBu:KeHUe U B3aUMO/1elicTBHE TeJl.
Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBHKEHHHU. Pacdér myTu u
BPEMEHU JABUKEHHS.
SABnenue uHepuMH. 3aKOH HWHEpUMU. B3aumopeicTBhe Ten Kak HpHYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHsS Ten. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJ B €IMHUIIEC
00BéMa BellecTna.
Cuita Kak XxapakTepHUCTHKa B3auMozehcTBUs Teil. Cuiia yrnpyrocTd M 3aKOH
I'yka. 3mepeHue cuibl ¢ OMOIIbIO AUHAMOMETpa. SIBIICHUE TATOTEHUS] U CUJia
TsokecTH. Cuiia TSKECTH Ha JIpyTux miaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX 0 OJHOW mpsMoM. PaBHomencTByromas cun. Cuna TpeHHs.
TpeHne CKONbKEHU U TPEHUE MOKOS. TpeHHe B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HaOnroneHue MexaHH4YeCKOTO JBUKEHHUS Tella.
2. HN3mepeHune CKOpoCTH MPSIMOJTMHENHOTO JIBUKECHUS.
3. HaGmroneHue siBjeHUSI HHEPLIVH.
4. HabmroneHne u3MeHEHUs CKOPOCTH MPHU B3aMMOJICHCTBUM TETI.
5. CpaBHeHHE Macc M0 B3aMOJEHCTBUIO TEIL.
6. CnoxeHue cujl, HallpaBJICHHBIX 10 OJHOW MPSAMOM.
Jlabopamopusie padbomul u onvimel.
1. OmpexeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHS (IIapHvKa B YKUJIKOCTH,
MOJIEITN NEKTPUUIECKOT0 aBTOMOOWIIS U TaK AaJiee).

2. OmpeneneHue cpeaHell CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa o
HaKJIOHHOM IIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTskeHus (nedopmarun)
MPYKUHBI OT MPUII0KEHHOMN CHUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIbI TPEHHS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBiieHne TBEPABIX TeJl, sKUAKOCTEN U ra30B.



JaBnenue. CnocoObl yMEHBIIEHUS U YBEIWYEHUS JaBieHusd. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHUS raza OT 00BEMa, Temmeparypbl. llepenmaua naBiieHUs
TBEPJIBIMUA TEJIAMU, KUJIKOCTAMU U razamu. 3akoH I[lackans. [lHeBmaTuueckue
MalllMHbL. 3aBUCUMOCTh JIaBJIICHUSl >KUAKOCTU OT TIyOuHBL. ['mapocrarndeckuii
napanokc. Coobmraromnuecs: cocyapl. [ napaBmuyeckue MeXaHu3Mbl.

Atmocepa 3emnu u atmocdepHoe naBiaeHue. [IpuuuHbI CyliecTBOBaHHUS
Bo3aymHOM o6onouku 3emiu. OmnbiT Toppuuermnu. M3mepenuwe arMmocdepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpubGops! a5t u3MepeHus atMoc(hepHOro 1aBJICHHUS.

JleWicTBrE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeEJIO. BeITankuaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3gyxoruiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JIaBJICHUS T'a3a OT TEMIEPaTypHhI.

[lepenaya gaBiaeHUs )KUIKOCTHIO U Ta30M.

Cooluaroiuecs: CoCcy/ibl.

['mppaBmrueckui mpecc.

[IposiBnenune neicTBrsi aTMOCPEPHOTO JABICHUSI.

3aBUCUMOCTD BBITATKUBAIOIIECH CUJTBI OT 00bEMA MOTPYKEHHOM YacTu Tena

Y TTIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIBI BECY BHITCCHEHHOW KUIKOCTH.

8. YcloBuE IUIaBaHUs TEJ: IUIaBaHUE WA MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TDIOTHOCTEW Tella U KUIKOCTH.

Jlabopamopuuvie pabomul u onvimel.

1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa OTPYKEHHOH B
AKHUJIKOCTh YaCTH Tea.

2. OnpezneneHue  BBITAIKHUBAIOIICH CHIIBL, JEHCTBYIOIIEH HaA  TeIo,
MOTPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, JEUCTBYIOIIEN HA TEIIO
B JKMJKOCTH, OT MacChl Tena.

4. OmpITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKUBAOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJO B KUAKOCTH, OT 00BhEMA MOTPYKEHHOM B KHUAKOCTD
YacTH Te€Ja U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBanue apeoMerpa WiIM KOHCTPYHPOBaHUE JIOAKH H
OIIPENACIIEHUE €€ TPY30NI0ABEMHOCTH.

Pazgea 5. PaGoTa 1 MOIIHOCTB. JHePrus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
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paBHOBecus prryara. [I[pumenenue npaBusiia paBHOBECHsI phiuara K 0J10Ky. «30710TO€



npasmiio» mexanuku. KI1J] mpocTeix MmexannusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexanuueckass »3Heprus. KuHernueckass M INOTCHUHAIbHAS DHEPIUS.
[IpeBpamienre 0AHOTO BUAA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
DHEpPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopuusie pabomel u onvinel.

1. Omnpenenenne padbOThI CUJIbI TPEHUS MPU PABHOMEPHOM JABUKEHUM TEJa 10

TOPU30HTAIBHOU IOBEPXHOCTH.
2. Hccnenoanue yciioBuid paBHOBECHS pbluara.
3. Msmepenue KII/] HaK10OHHOM MJIOCKOCTH.

4. V3ydyeHwne 3aKOHA COXPAHEHHs MEXAHUYECKOU SHEPTUMH.
8 KUIIACC

Paznea 6. TenioBblie IBJICHUS .

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BellleCTBA. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAIOIINAEC
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPAOrO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HAa OCHOBE IOJOXKEHUM MOJIEKYISIPHO--KUHETUYECKON TEOPHHU.
CmaunBaHN€e U KanWUISIPHBIC SBIEHUS. TEennoBoe pacliupeHue U CKaTHE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactull. BuyTpeHHsis sHeprus. CrnocoObl W3MEHEHHMS BHYTPEHHEW SHEpIruu:
TerIonepeaava u CoBepIieHne padboTsl. Buapl Temionepenayn: TemIonpoBOHOCTS,
KOHBEKIIHS, U3JTYUYCHHUE.

KonudectBo TemmoTel. Y menbHas TEMIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEMJIOBOE paBHOBecHE. YpaBHEHHWE TeIioBoro OanaHca. [lmaBnenne w
OTBEPAEBAHHE KPUCTAUIMYECKUX BEUIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u koHaeHcarus. Mcnapenme. Kunenuwe. YaempHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHUS OT aTMOC(hEpHOro
JaBIICHUS.

BrnaxHocts BO3myXa.

DHeprus ToIUrBa. Y IeJIbHas TEMJI0Ta CTOPaHUsL.

[Tpunnunel paboThl TermnoBbix asurareneid KIIJ temmoBoro aBurarens.
TerutoBple ABATATENIN U 3aLIUTA OKPYKAIOIIEN CPEIBI.

3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JTBUKECHHUS.
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10.
11.
12.
13.

Hab6monenue nuddysum.

Halnronenue siBieHUI CMauyuBaHUS U KaMWIISIPHBIX SIBJICHUM.
HaGmronenune TenaoBoro paciumpeHus Tel.

N3meHeHne naBieHUs rasa Npu U3MEHEHUM OoObEMa M HarpeBaHUM WU
OXJIAXKICHUH.

[TpaBuiia U3BMEpEHUSI TEMIIEPATY PHI.

Bunae! Termonepenayun.

OxnaxaeHue Ipu COBEPIICHUN PaOOTEHI.

Harpesanue npu coBepIiiieHuu padOThl BHEIIIHUMU CHUJIaAMU.
CpaBHeHHE TEITUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
HaOaronenune xumexus.

HalmroneHue nocTossHCTBa TeMIIepaTyphl MPH TIaBISHUMU.
Moenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopmuwvie pabomul u onvimol.
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OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.
OMNBITHI O BRIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WITH caxapa.
OnpITel MO HAOJIIOJCHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue naBjieHus BO3yXa B OAJIOHE IITPUIIA.

OnbIThl, AEMOHCTPUPYIOIIAE 3aBUCHUMOCTH JIABJIEHUS BO3AyXa OT €ro
00BbEMa M HarpeBaHUsI I OXJIAKICHHUS.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOM TPyOKE OT TEMIIEPATYPHI.

HaGmronenue w3MeHeHUsT BHYTpPEHHEW OJHEpPruM Tella B Ppe3yJibTare
TerIonepeayu U paboThl BHEIIHUX CHUJI.

HccnenoBanre sBICHHS TEIJIOOOMEHAa TPU CMEIIUBAHUHM XOJIOJHOW U
ropsY€eu BOJIBL

OnpeneneHre  KOJMWMYECTBA  TEIUIOTHL, TMOJYYEHHOTO BOAOW  IIPHU
TEITI000OMEHE C HarPEThIM METAIMYECKUM IIUIUHIPOM.

Ornpenenenre yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca uCnapeHus.

OrnpeneneHre OTHOCUTENBHOM BIIaXKHOCTH BO3yXa.

Ornpenenenue yaenbHON TEMIOTHI IUIABICHUS JIbJA.

Pazgea 7. diekTpudyeckue ¥ MArHUTHbIE SIBJICHHS.

Onektpuszanus Ten. J[Ba poaa 3IIEKTpUYECKHMX 3apsaoB. B3aumonelictBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEXKAY TEJIaMu).

OnekTpuueckoe mnojie. Hampsxk€HHOCTh 3nekTpudeckoro moiid. [lpuHuun
CYNEepIO3UIINH JICKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu sneKTpuuecKux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpoBOIHMKM W JOUDPNEKTPUKU. 3aKOH  COXPAaHEHUSA
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKH TOK. YCIOBUSA CYIIECTBOBAaHUS JIIEKTPUYECKOTO TOKA.
HNcTouyHMKHM TOCTOSSHHOTO TOKa. JIEMCTBUS JJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKHJIKOCTSX U Ta3ax.

OnekTpuueckass menb. Cwia  Toka.  DJEKTPUUYECKOE  HaIPsKEHHE.
ComnpoTuBiieHHE MPOBOJIHUKA. Y AEIbHOE COMPOTHUBJICHHE BeliecTBa. 3akoH Oma
1u1s yuactka nenu. [lociaenoBarenbHoe v apauiesIbHOE COEAUHEHNE TPOBOIHUKOB.

PaGota w MOMHOCTH »dieKTpuueckoro Toka. 3akoH Jlxoyms—Jlenma.
DJIEKTPUYECKUE 1IENH U MOTPEOUTENTH dIESKTPUUECKON 2Heprun B ObITY. KopoTkoe
3aMBbIKaHHE.

IToctositHHBIE MarHUTHL. B3anmoaelCcTBHE TOCTOSIHHBIX MATHUTOB. MarHutHoe
noyie. MarautHoe mnone 3eMJIM WM €ro 3HauYeHWe IS KM3HM Ha 3emie. OmnbIT
Opcrena. MarouTHoe 1oJie AMEKTPUIECKoro Toka. [IpuMeHenue 31eKTpoMarHuToB
B TEXHUKE. J[€1ICTBHE MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOABUTATEND
MOCTOSIHHOTO ~ TOKa. VIcmosib30BaHHWE  SIEKTPOJBUTATENIE B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omnebitel @apanes. SBneHue 2MeKTpoOMarHUTHOW MHIyKIuu. [IpaBuno JleHua.
DIIEKTPOTeHEPATOP. CriocoOb1 ITOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEeKTPOCTAHITUU Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa pojaa 3JIEKTPUUECKHX 3aPsI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEN.
Y CTpOUCTBO U IEUCTBUE HIIEKTPOCKOTIA.
DIIEKTPOCTATUUECKAS] MHYKIIHS.
3aKOH COXpaHEHUs JIEKTPUUECKUX 3apsJIOB.
[IpOBOHUKYN U AUDIIEKTPUKH.
MonenupoBanue CUIOBBIX JIUHUM 3JIEKTPUIECKOTO OIS
M cTOYHUKY TOCTOSIHHOTO TOKA.
JlericTBUSA 3JEKTPUUIECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHnue Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHue 3JIeKTpPUYECKOTO HAPSYKEHUS! BOJIbTMETPOM.
. PeocTar 1 marazuH cCOnpoOTUBIICHUM.
. B3anmoercTBre NOCTOSIHHBIX MAarHUTOB.
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. MOI[GJ'II/IpOBaHI/Ie HCBO3MOKHOCTH pa3aCJICHUA ITOJIOCOB MaruuTa.
. MOI[GHI/IpOBaHI/Ie MarHUTHBIX T10JICH ITOCTOSTHHBIX MarHUTOB.
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. OnbIT Dpcrena.

. MarauTHOE 1oje TOKa. DIEKTPOMATrHHUT.

. JIecTBME MarHUTHOTO TOJI Ha IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATENb MMOCTOSTHHOTO TOKA.

. UccnenoBanue siBI€HUS JIEKTPOMArHUTHON WHIYKIIUH.

. OnbiTel @apanes.

. 3aBUCUMOCTh HAIpaBJICHUS] HMHAYKIHMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HMKHOBCHHUSI.

. DJIEKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopmuovie pabomel u onvinel.
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OnpITel MO HAOMIONCHUIO DIICKTPU3AIMK Tel WHAYKIUEH U 1pu
COMPUKOCHOBEHUHU.

UccnenoBanre JEUCTBUS DJIEKTPUYECKOrO TIOJISI HAa TPOBOJHHUKUA U
JUDJIEKTPUKH.

COopka u mpoBepKa padOTHI SMEKTPUIECKOM IEITH TTOCTOSTHHOTO TOKA.
N3mepenune u peryaupoBaHUe CUITbI TOKA.

N3mepenure u peryampoBaHnue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, WAYILErO 4epe3 Pe3ucTop, ot
CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIINE 3aBHCHUMOCTb ANEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro [JIMHBI, IUIONAAX MOIEPEUYHOro
CEUEHHMs U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSIKEHUH MpU MOCIEAOBATEIbHOM
COEIMHEHHH JIByX PE3HCTOPOB.

[IpoBepka mpaBuia AJisi CWJIBl TOKa TMPU MapaIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue pabOTHI TEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH DJIEKTPUYECKOTO TOKAa, BBIIEISAEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TOKa, MAYIIETO 4epe3 JIaMIIO4Ky, OT
HaIpsKEHUS Ha HEW.

Omnpenenenne KIIJI HarpeBaTens.

HccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBHS TIOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl HOCTOSIHHBIX MAarHUTOB MPU UX O0BEAUHEHUU
U pa3cIICHUM.

UccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbITEl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aMMOJCHCTBUS
KaTyIIKA C TOKOM ¥ MarHuTa OT CHJIbI TOKA M HarpaBJIeHUs TOKa B KaTYIIKe.
N3ydenue aeiicTBUSI MArHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.



19. KoHCTpyHpoBaHue U N3y4eHUE padOThI AIEKTPOABUTATENS.
20. U3mepenne KIIJl amekTpoiBUTaTeIbHON YCTaHOBKH.
21. OnbITBI IO MCCIENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOW WHAYKLUM:
WCCIICIOBAHNE W3MEHECHHM 3HAUYEHUS W HAIPaBJICHHUS WHIYKIHOHHOTO
TOKa.
9 KUIIACC

Pasznen 8. Mexannveckue siBJICHHS.

Mexannueckoe JaBHKeHME. MarepuanbHas Touka. (CucremMa OTcCUéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBUKEHHUSA. PaBHOMEpPHOE MNpPSIMOJUHEHHOE
nBwxeHue. HepaBHoMepHOE npsiMosMHENHOE JBHKeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTB T€Jla IIPYU HEPABHOMEPHOM JIBUKCHUH.

Yckopenne. PaBHOyckopeHHoe mpsMonuHenHoe aBmkeHue. CBoOOgHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE aBMkeHHME MO OKpyx)HOCTU. Ileproa u yactora oOparieHus.
JIuneitHas u yrioBasi CKOpocTU. LleHTpocTpeMuUuTENbHOE yCKOPEHHUE.

IlepBoiii 3ak0H HprotoHa. Bropoii 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHIIMIT CynepNO3ULIANA CHIL

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUSI, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
naneHus. JlBmwxkenne miaHer BOKpyr Connua. IlepBas xocmudeckass CKOPOCTB.
HeBecomocTs 1 neperpysku.

PaBHOBecue marepuanbHON TOukH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TEJIA C 3aKPEIUIEHHOM OChIO BpallleHUs.. MOMEHT Cuibl. LIeHTp TskecTH.

Nmnynsc tena. M3Menenne mmiynbca. UMmynbe cuiibl. 3aKOH COXPaHEHHS
UMITyJbca. PeakTuBHOE JBUKEHHE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TshKECTH, yHpPYTroOCTH,
Tpenust. CBsi3b dHEpruu U pabotel. [loTeHmanbHas 3Heprus Tena, MOAHITOrO HaJl
IIOBEPXHOCTBIO 3eMiM. [loTeHIManpHas sHEprus ckaTou npyxuHsl. Knuernueckas
sHeprus. TeopeMa 0 KMHETUYECKON 3HEPrUU. 3aKOH COXPAHEHHUS MEXaHHUYECKOU
SHEPTHH.

Hemoncmpayuu.

1. HabOnrogeHue MexaHWU4eCKOro JBHUKEHUS Tela OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
2. CpaBHEHME NYTE W TPACKTOPUU ABMIKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEIILHO PAa3HBIX TEJI OTCYETA.
N3Mepenue CKOpOCTH U YCKOPEHUS MPSIMOIMHENHOTO JIBUKEHHUSL.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBHKCHHS.
Habmronenue ABMKEHUS Tella 0 OKPYKHOCTH.
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Habnronenne MmexaHn4ecKuX SBJICHHM, TPOUCXOAAIIMX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3MKHU.

3aBUCUMOCTh YCKOPEHHUA Te€la OT Macchl Tejla U JECUCTBYIOIIEH Ha HEro
CHJIBL.

HabGntonenue paBeHCTBa CHII IPU B3aMMOJICUCTBUH TEJ.

N3meHeHue Beca Tena Mpu yCKOPEHHOM JABUKEHUU.

Ilepenaua ummyJibca Ipy B3aUMOJAECHCTBUU TEIL

[IpeoOpazoBanus S3HEPrUM NPU B3aUMOJICUCTBUU TEIl.

CoxpaHeHue UMIyJibca MPHU HEYTIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHne UMITyJIbca PU a0COIOTHO YIPYTOM B3aUMOCHCTBHM.
Habmntonenue peak THBHOTO JBUKEHUS.

CoxpaHeHne MEXaHMYECKOW YHEPTUH MPH CBOOOTHOM MaJICHUH.
CoxpaHeHHne MEXaHUYECKOW YHEPTUHU MPU IBU)KEHUU TEJa MO ACUCTBUEM
Py KUHBI.

Jlabopamopmuuvie pabomul u onvimel.

1.

10.

11.

KoHcTpyupoBanue Tpakra [Uisi pa3roHa U JaIbHEHIIEro paBHOMEPHOTO
JIBUKEHUS [IAPUKA WU TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUKECHMS
IapUKa MO HAKJIOHHOW IIOCKOCTH.

OnpeneneHne yCKOpeHUs Tena HpPH PAaBHOYCKOPEHHOM JBHYKEHHUH II0
HaKJIOHHOM INIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBIOKCHUHN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU TpPU PABHOYCKOPEHHOM JIBH)KEHHH 0e€3
HAa4YaJIbHOW CKOPOCTH IYTH OTHOCSTCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILE TPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccrnenoBanue 3aBUCUMOCTU CHJIBI TPEHMSI CKOJBXKEHHUS OT CHJIbI
HOPMAJIBHOTO JaBJIEHUSI.

Omnpenenenne ko HULIUEHTA TPEHUS CKOJIbKEHMUSL.

OnpeneneHne KECTKOCTU NPYKUHBL

Omnpenenenne pabOTHI CUIIbI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUU Tea I10
TOPU30HTAIILHOM TOBEPXHOCTH.

Onpenenenue padOTBl CUJIBI  YIPYTOCTH IMPU  TOABEME TIpy3a C
UCIOJIb30BaHUEM HEMOJBUKHOIO U TIOJIBUKHOTO OJIOKOB.

N3ydenune 3aKk0Ha COXpaHEHUs YIHEPTHH.

Pasznen 9. Mexannueckune KoJ1e0aHUA M BOJIHBIL.



Konebarenbnoe neuxenne. OCHOBHBIC XapaKTEPUCTHKHU KOJICOAHUI: IEpUO,
4acToTa, aMIUINTy1a. MaremMaTH4ecKui U NpYKUHHBIM MasTHUKU. lIpeBpamenne
SHEPTUU MPU KOJIEOATENBHOM JIBUKEHUU.

3aryxaomue  KojeOaHuss.  BpIHykneHHble — KoneOaHus.  Pe3oHaHc.
Mexannueckue BoOJiHBI. (CBolCTBa MeXaHWYECKUMX BOJH. IIpojionbHble U
NOINEpEYHble  BOJIHBL. JIMMHA BOJMHBI M CKOPOCTh €€ pacnpoOCTpaHEHUs.
MexaHn4ecKne BOJIHBI B TBEPIOM TENE, CENCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppasByk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xosieO0aHMii TET MOX AECUCTBUEM CHIBI TSKECTU U CHIIBI
YIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TPY’KUHE.

HabGntoneHue BIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpaneHne npoIoibHBIX U MOMEPEYHBIX BOJIH (HA MOJIETN).

Habronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTH4YECKH pe30HaHC.

./Iaﬁopamopubte pabomul u onvimeol.

1. OmnpeneneHue YacTOTbl M Tepuoja KoJeOaHWH MaTeMaTU4ecKoro
MasTHHKA.

2. OmpeneneHue 4acTOTHI U NEpUOIa KOieOaHU NPy>KMHHOTO MasiTHUKA.
NccnenoBanue 3aBUCUMOCTH TIeproa KoieOaHU MOABEIIEHHOTO K HUTH

o v oA W

rpy3a OT JJIUHBI HUTH.
4. VccmemoBaHue 3aBUCHMOCTH TepUoa KoeOaHui Py KUHHOTO MasiTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TepHoaa KOJeOaHWil rpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOLIHME  3aBUCHUMOCTh  TlepHoJia  KoJjeOaHui
MPYKUHHOTO MAasITHUKA OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO TaICHHUSI.
Pazgen 10. DiaekTpoMarHuTHOE 1MoOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBIL.
DJIGKTpPOMarHuTHOE  ToJIe.  DJIEKTPOMAarHUTHbIE  BOJHBL.  CBOMCTBa
AJEeKTpOMarHUTHBIX BOJH. Illkanma snexkrpoMarHuTHBIX BOdH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JJII COTOBOM CBSI3HU.
DJleKTpoMarHuTHas npupoja cBera. CkopocTh cBeta. BoiHOBBIE CBOMCTBA
CBeETA.
Hemoncmpayuu.
1. CBoiicTBa 2JIEKTPOMArHUTHHIX BOJIH.
2. BoaHoBBIE CBOICTBA CBETA.



Jlabopamopuwie padomul u onvimel.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOMIIBHOTO

tenedoHna.

Pazgea 11. CBeroBbIe siBJICHHSL.

JlyueBas  mopens  cBera.  Mcrounuku — cBera.  [IpsmonuHeiHoe
pacnipoctpanenue ceera. 3atmenust Connna u Jlynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPaKECHHS CBETA.

[Ipenomnenue cBera. 3akoH mnperomieHus cBeta. [lomHoe BHYTpeHHee
OTpakeHue cBeTa. Mchnonb30BaHWE TOJHOTO BHYTPEHHEr0 OTpPaXEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon myuel B innH3e. Ontuyeckas cucrema (oTtoarnmnapara, MUKpOCKOIa
u Teneckona. ['na3 kak onruyeckas cucrema. bin3opykocTh U 1abHO30PKOCTb.

Paznoxxenne Oemoro cBera B crekrp. OmnbiTel Hpiotona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J[ucnepcus ceera.

Hemoncmpayuu.

[IpsAMONIMHEWHOE PacpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue caera.

OnrTryeckuid CBETOBO.

Xon mydeit B coOuparomieit JInH3e.

X0 Ty4der B pacCEUBAIOILIEN JIMH3E.

[Tonyuenue n300pa>keHuil ¢ TOMOLIBIO JIMH3.

[Tpunnun aeicTBus hoToanmapara, MUKPOCKOIA U TEIECKOTIA.
10. Mozensb riasa.

11. Pa3nosxeHue 6e10ro cBeTa B CIIEKTP.

12. [lomyyenue 6en0ro cBeTa MpH CI0KEHUH CBETA PA3HbBIX I[BETOB.
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Jlabopamopmuuvie pabomul u onvimeol.

1. HccnenoBaHue 3aBHCHMOCTH yIJla OTPAa)K€HHsS CBETOBOrO Jyda OT yIJIa
NaJICHHUS.

2. M3ydeHue xapakTEpUCTHK N300pakeHHs MPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa NPEJIOMIIEHUSI CBETOBOTO JIyda OT yIJa
NaJICHUS Ha TPAHULE «BO3TYX—CTEKIO».

4. Tlomydenue n300pakxeHHU ¢ MOMOILBIO COOMPAIOLIEH JIMH3BI.
Omnpenenenne (GPoKyCHOro pacCTOSTHUS M ONTHUECKON CHIIbI COOMparouieit
JIVH3BI.

6. ONBITHI IO Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

7. OmBITHI 1O BOCHPUATHIO IBETa MPEIMETOB NpPU HUX HAOIIOEHUH 4Yepes
L[BETOBbIE (PUIIBTPBHI.



Pa3nen 12. KBaHnToBbBIC SIBJICHUS.

Omneitel Pe3epdpopna u manerapHas mojenb atoma. Moxens atoma bopa.
Hcnyckanue u normiouieHue ceera aroMoM. KBaHThl. JIMHETUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 0eTa- 1 raMma-uzinydeHusi. CTpoeHrne aTOMHOTO
aapa. Hyxinonnas wmogens aromHoro sgpa. HWM3oronsl.  PagmoakTuBHBIE
npeBpaienus. [lepron nmonypacmnana aTOMHBIX SIIEP.

SnepHble peakunu. 3aKOHBI COXPAaHEHMS 3apsiAOBOTO M MAacCOBOTO YHUCET.
DOHeprusi CBA3M aTOMHBIX siiep. CBA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sHeprun CoJiHIla U 3BE31.

Snepnas sHepreruka. JleMCTBUS PAgUOAKTHUBHBIX WM3JyYEHUW HA IKHUBBIE
OpTaHU3MBL.

Hemoncmpayuu.

1. CHekTpbl U3IyUYEHHS U TOTJIOIICHUS.

2. CHexTpsl pa3MYHbIX Ta30B.

3. ChekTp BOJOpoOJa.

4. HaOmronenue TpekoB B kamepe Buibcona.

5. PaboTa cu€Tunka MOHU3UPYIOIINX U3TYUCHHI.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopuusie pabomul u onvimel.

1. HaOnropeHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpEKOB: M3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY

nyTu (1o ¢otorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpUTENBLHO-00001IAOIINH MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOIINN MOIY/Ib NMPEIHA3HAYEH ISl CHCTEMAaTH3alluK
1 00001IeHNS TPEAMETHOTO COACPKAHUS U OIBITA JEATETLHOCTH, TPUOOPETEHHOTO
Opy U3YYEHUH BCEro Kypca (U3MKH, a Takke I MOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMeHy MO (u3MKe s 00ydyaroluxcsi, BHIOPABIIMX 3TOT
y4eOHBIN MpeaMeT.

[Ipy n3yd4eHUM NaHHOTO MOIYJS PEATU3YIOTCA MU CUCTEMATU3UPYIOTCS BUIBI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX 00eCHeUrBaETCA JOCTHXKEHUE MPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOIOB HCCIIEIOBAHUS
SIBJICHUWA TPUPOJBI U TEXHUKH, OBJIAJECHUE YMEHUAMHU OOBSACHATH (PU3MUECKHUE
SBJICHUSA, TPUMEHSS TIOJyYEHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO AEATETBHOCTHBINA XapaKTep JAaHHOTO pa3jielia pealusyercs 3a
C4€T TOTO, YTO OOYYAIONTUECS BBITIOTHAIOT 3aJaHusl, B KOTOPBIX UM TpeiaracTcs:



HA OCHOBE IMIOJIyYCHHBIX 3HAHHM pacrno3HaBaTh M HAy4YHO OOBICHATH
(u3nyuecKue sIBIEHUS B OKPYIKAIOIIEH MPUPOJIE U MOBCETHEBHOM XKU3HH;
UCIIOJIb30BaTh HAYYHbBIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SBJICHUI, B TOM
YUCIIe VISl TPOBEPKU TUITOTE3 U MOJTYYEHHS TEOPETUUECKNUX BBIBOJOB;
OOBSICHSTh HAy4yHble OCHOBBI HamOojee BaKHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3TUYHBIX UICTOYHUKOB
DHEPIUU HAa OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHHS BCEX M3BECTHBIX BUIOB
DHEPIUU.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHMUSA

N3yuyenue (pu3uku Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHUs HAMPABIICHO

Ha JOCTHKEHHE JIMUHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbrare uzydueHus GuU3MKA Ha yPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs

y oOyuaromierocst 6yayT copMupoBaHbl CISAYIOIINE TUIHOCTHBIC PE3YJIbTAaThl B
YacTHu:

1) naTpuoTH4€eCKOr0 BOCIIMTAHUS:

— INPOSIBJICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
duznyecKoil HayKu;

— LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX --(DU3UKOB;

2) rpakaaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— FOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYK/IEHUH 0OIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOSIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHHIM
buzukuy;

— OCO3HAaHHE BAXKHOCTU MOPAIBHO--3THUYECKHUX IPUHIUIIOB B ACSATEIBHOCTH
Y4Y€HOTO0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSATHE ACTETUYECKUX KaueCTB (PU3UYECKOW HAyKHU: €€ TapMOHUYHOTO
NOCTPOEHUSI, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

— OCO3HAHME LEHHOCTH (U3NYECKON HayKH KaK MOIIHOTO HHCTPyMEHTa
MO3HAHHUSI MHUPA, OCHOBBI PA3BUTHSI TEXHOJOTHUM, BAKHEHILIEHW COCTAaBIISAIOLLEH
KYJBbTYPBI,

— pa3BUTHE HAy4YHOU JI0003HATEIBHOCTH, MHTEpPEca K HCCIEeN0BATEIbCKON
NEeATENbHOCTH;

S) ¢opmupoBaHMs  KyJAbTYPHI  3A0pPOBbS H  3MOLHMOHAJIBLHOIO
0J1aronoJyyus:

— OCO3HaHHE IIEHHOCTH Oe30MmacHoro oOpa3a XKU3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTU TPaBWJI OE30MaCHOTO TMOBEJCHUS Ha
TpPaHCIOPTE, HA JOPOrax, C AMEKTPUYECKHUM U TEIJIOBBIM 00OPYIOBaHHUEM B
JIOMAIIIHUX YCIIOBHSIX;

— c(hopMUpPOBAHHOCTD HaBBIKA pedIeKkcuu, IpU3HAHUE CBOETO MpaBa Ha OINOKY
Y TaKOTI'O € MpaBa y APyroro 4eIoBeKa;

6) TPy10BOIr0 BOCIMTAHMS



e — AKTHBHOE y4YacTHE€ B PEUICHUM MNPAKTUYECKUX 3a4ad (B paMKax CEMBbH,
o0pa3oBaTeNIbHOM  OpraHW3alUy, TopoAa, Kpas) TEXHOJOTUYECKOM U
COLIMAJIbHOM HANPABJIEHHOCTH, TPEOYIOIINUX B TOM YUCIIE U (PU3NUECKUX 3HAHUI;

e — UHTEpEC K NPAKTHUECKOMY U3YUYEHUIO MPOECCHid, CBA3AHHBIX C (PUBNKOM;

e 7)3KOJIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHEHTallUd Ha NpUMEHEHHE (U3NYECKUX 3HAHMUM I pelleHus 3ajad B
00JaCTH OKpY’KaloIled cpenbl, IUITAHUPOBAHMUSI TOCTYIKOB M OIIEHKH UX
BO3MOYKHBIX ITOCIIEICTBUN JIJIs1 OKPYIKAIOLIEN Cpebl;

e — OCO3HAHME TIO0ATBHOIO XapakTepa SKOJOTMYECKUX MpoOIeM W MyTed Hx
peLIEHHUS;

e 8) ajanTanuM K M3MEHAIOIMMCH YCJIOBHAM COLUAJBHOM M NPHPOAHON
cpeabl:

e — INOTPEOHOCTH BO B3aMMOJEWCTBUM IIPU BBIIOJIHEHUHU HCCIEIOBAaHUN U
IPOEKTOB (PU3MUECKON HAIpPABIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSAM
APYTHX,

e — TIIOBBIIIEHHE YPOBHSI CBOCM KOMIICTEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEATEIbHOCTD;

e — HOTPeOHOCTH B GOPMUPOBAHNUN HOBBIX 3HAHUI, B TOM 4ncie GOPMYIUPOBATH
UJIeU, IOHSTHS, TUIIOTE3bl O GUBNYECKUX OOBEKTaX U SBJICHUSX;

e — OCO3HaHME J1e(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuky;

e — IUJJAHUPOBAHUE CBOErO PA3BUTHS B MNPUOOPETEHHWU HOBBIX (PUIUUECKUX
3HAHUU;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISBIATH B3AUMOCBSI3U IPUPObI, OOIIECTBA U
SKOHOMUKH, B TOM YHCIIE€ C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e — OLECHKAa CBOMX JEWCTBUM C Y4YETOM BIMSHMA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX [NIOOQIBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbTare ocBoeHUs IporpaMMBbl IO (PU3UKE HA YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBanusi y oOydvaromerocs OyayT CQOpPMHUPOBAaHBI MeTamnpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOUIME T03HABATEIbHbBIE YHUBEPCAIbHbIE YUEOHbBIE ACHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCaJbHblE  Yy4yeOHblE  JCHCTBHUS, pETYJISATUBHBIC
YHUBEpCaAIbHbIE yUeOHbIE ICHCTBHUS.

Ilo3HaBaTeibHbIC YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jiornueckue 1elicTBUA:



BBISIBIISAITH W XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH OOBEKTOB
(sBNIECHUI);

yYCTaHABIIMBATh CYIECTBCHHBIN MPU3HAK KJIACCU(UKAIIMHA, OCHOBAHHMS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTPUBACMbIX (haKTax,
JTAHHBIX U HAOMIOJCHUAX, OTHOCSIIHUXCS K PU3NICCKUM SIBICHUSIM;
BBISIBJISITH TPUYMHHO--CJICACTBCHHBIC CBSI3M IMPH H3yYECHUU (PU3UUCCKHX
SIBIICHUH W TTPOIIECCOB, JIEIATh BBIBOJIBI C HCIIOJIb30BAHUEM JICTyKTUBHBIX U
WHAYKTHUBHBIX YMO3aKJIFOUCHUH, BBIJIBUTaTh THIIOTE3bI O B3aWMOCB3SIX
(U3UYCCKUX BEITUYMH;

CaMOCTOSTEIIEHO BBIOMPATh CIIOCO0 pelIeHus yueOHOH pu3ndeckoit 3aaaun
(cpaBHEHHE HECKOJBKHX BapUAaHTOB pEIICHHs, BBIOOp HamboIee
MOAXOSIIETO C YYETOM CaMOCTOSITEIFHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejabckye 1eCTBYUSA.

HCITOJIB30BaTh BOMIPOCHI KaK UCCIEA0BATEIIbCKUI HHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH TI0 CAMOCTOSTEIHLHO COCTABIICHHOMY IUIaHY OITBIT, HECIOKHBIN
(bU3HYECKUH DKCIIEPUMEHT, HEOOJBINOE HCCAeAOBaHUE (DU3UICCKOTO
SIBJIICHUS,

OIlEHWBAaTh HAa TPUMEHHMOCTb M JOCTOBEPHOCTh HH(MOpMaIIHIO,
MOJTYYEHHYTO B XOJI€ UCCIICIOBAHUS UITH YKCIICPUMEHTA,;

CaMOCTOSITENIBHO (hOPMYJIMPOBATh 0OOOIICHUS M BBIBOJIBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalbHEHIIee pa3BUTHE (DUIUICCKUX
IIPOIIECCOB, a TAK)KE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHUH B HOBBIX
YCIIOBHUSIX M KOHTEKCTaX.

Pab6ora ¢ nndopmanueii:

NPUMEHSATh Pa3IMYHbIC METOJbI, HHCTPYMEHTBI U 3allPOChl TIPU TMOUCKE U
orbope MH(OPMAIMK WM JAaHHBIX C Y4ETOM MPEIJIOKEHHON Yy4eOHOM
busngeckoit 3a1a4n;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIIHIO
Pa3TMYHBIX BUJOB U (DOPM IPEICTABICHHS,

CaMOCTOSITEJIBHO ~ BBIOMpATh ONTUMAIbHYI (OpPMY  MPEICTaBICHHS
UHpOpMAIIMA W WUTIOCTPUPOBATH pelllaeMble 3a7aud  HECI0KHBIMHU
CXEeMaMH, JuarpaMMaMH, HHOU TpaduKor U MX KOMOMHAITUSIMH.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eliCTBUSA:

B XOJI¢ 00CY>XKIeHUs1 y4yeOHOro Marepuaiia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYILIECTBY 0OCYX AAEMOM TEMBbI U
BbICKa3bIBaTh HJIE€W, HAICJICHHBIE Ha pEIIECHUE 3aJaud U MOJIepKaHHhe
01aroKeIaTeaIbHOCTH OOIICHHUS



COTMOCTABJISITh CBOU CYXXJIEHHUS C CYXXICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, 0OHapyXKUBaTh Pa3IUdIHe U CXOACTBO MO3UIIHIA;

BbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3YIbTAThl BBITIOJHEHHOTO (PHU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIeI0BaHUs, IPOEKTA);

MOHUMATh ¥ MCTION30BaTh MPENMYIIIECTBA KOMAHIHOW W MHINBUIY aTbHOM
paboOTHI IPH PELIEHUN KOHKPETHOU (PU3NYECKON NpOoOIeMBbI;

NPUHUMATh 1IEJTM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATH JEHCTBUSA
no e€ JJOCTH)KCHHIO: pacTlpeleNsTh pOiH, oO0CyXIaTh TPOLECChl |
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHSI HECKOJIBKUX JIFONICH;
BBITIOJTHATH CBOIO 4acTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPABICHUIO U KOOPJIUHUPYSI CBOU ACUCTBUS C IPYTUMHU YWICHAMU
KOMaH/Ibl;

OLICHMBATh KAa4YECTBO CBOET0 BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIBHO C(POPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUS.

PeI‘y.]IﬂTl/IBHLle YHUBEPCAJIbHBIC y‘leﬁHLIe I[eﬁCTBI/IH

Camoopranusanus:

BBISIBJISITh MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOLIUX
JUIsl pelieHus (pU3nuecKux 3HaHUi;

OPUEHTUPOBATBCA B  PA3IUYHBIX IMOOXONAaX MPUHATHS  PEIICHUU
(MHIMBUYyalbHOE, MPUHSATUE pEIIEHUs B TpylNIe, NPUHATUE pEHICHUH
rpyNInou);

CaMOCTOSITEJIbHO COCTaBIATh AITOPUTM pellieHus (U3HMUECKON 3aauu WK
IUIaHA UCCIIEOBAHUS C YYETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOJKHOCTEH, apI'yMEHTUPOBATH IIPEIaraéMble BApUAHTHI PELICHUN;
JIeN1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEICHUE.

CaMOKOHTpO.]Il), IMOIMOHAJIbHbIN HHTEJLJIEKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTyalluu U MPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh MPUYUHBI  JTOCTWKEHMSI  (HEIOCTHUIXKEHHS) PE3yJIbTaTOB
JESATEIBbHOCTH, 1aBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JACATEIBHOCTH (B TOM UHCIE B XOJI BBIIOJHEHUS
(GU3NYECKOTO HUCCIENOBaHMSI WIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTyallMii, YCTAaHOBJIECHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEN;

OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUSM;

CTaBUTh c€0s1 HA MECTO APYTOro YeJioBeKa B XOJ€ Copa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;



npHU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH pelIeHUH GU3NYECKUX 3a/1a4 WIH
B YTBEPKJICHHIX HA HAYYHBIC TEMBI U TAKOE K€ ITPABO APYTOTO.

HPEIMETHBIE PE3YJIbTATbI

K xonIty oOydenns B 7 KJiacce nmpeaMeTHBIC pe3yIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIOJIb30BaTh  MOHATUSA:  (PU3MUECKME U XUMHUYECKHUE  SIBJICHMS,
HaONIOZIEeHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIIBI (HU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE,
KUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBI)KEHHE (pPaBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJMHENHOE), TPAEKTOPHUS, PABHOJEKUCTBYIOLIAS
cuna,  gedopmarus  (ympyras, TUIacTUYECcKast), HEBECOMOCTD,
COOOUIAIOLTUECS COCY/IbI;

pasnuuath sBiaeHUs (audQy3us, TEMIOBOE ABMKEHUE YaCTHI] BEIIECTBA,
PAaBHOMEPHOE  JBH)KCHHE, HEPABHOMEPHOE  JBWKEHHUE, HWHEpUUS,
B3aMMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallcHUS, llepeada JaBIeHUs TBEPABIMU TEIAMHU, )KUIAKOCTAMU U ra3aMu,
atMoc(epHOE [aBieHHUE, IJIaBaHUE TEN, MPEBPAIICHUS MEXaHUYECKOU
HHEPTHUH) MO ONUCAHUIO UX XApAKTEPHBIX CBOKMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBIEHUE HW3YYEHHBIX (U3MUECKUX SIBJIECHUM B
OKpYy’XarollleM MHUpE, B TOM 4YHuClIe (PU3MUECKHE SBJICHUS B MPHUPOJE:
IIPUMEPBI JBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B KUBOM M HEXKUBOU
npupoje, ACHCTBUE CHIBI TPEHUS B TPUPOJAE U TEXHUKE, BIUSHHE
aTMoc(epHOro JaBieHUs Ha >KMBOW OpraHHU3M, IUIaBaHUE PBIO, pbluaru B
TEeJe YelOoBeKa, MPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 33]a4y B yUeOHYIO,
BBIJICJISTh CYILIECTBEHHBIE CBOWCTBA (TIPU3HAKHN) (PU3UUECKUX SBIICHHUIA;
OMKCHIBAaTh U3yYEHHBIE CBOMCTBA TN M (PU3NUYECKUE SIBICHUS, UCTIOIB3YS
¢bu3nyueckue BeIMUUHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BpEMS, Iy Th,
CKOPOCTb, CPEIHSS CKOPOCTh, CUJa YIPYTOCTH, CHJIa TSKECTH, BEC TEIa,
cuJia TpeHHUs, AaByieHue (TBEPAOTO TeNa, )KUIKOCTH, T'a3a), BRITAIKMBAIOIIAs
CHJIa, MEeXaHu4YecKas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3((QULHUEHT TOJE3HOTO JCHCTBHSI MEXaHHW3MOB, KHHETHYECKass U
NOTEHLIMAJbHAsT HSHEpPrusi), MpU ONUCAHUM MPABUIBHO TPAKTOBATH
(U3HYECKUI CMBICIT UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYECHUS U €UHULIBI
¢u3nyecKux BEIMYUH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYHMHAMHU, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PM3NYECKUX BETUUHH;



XapaKTEpU30BaTh CBOMCTBA TeN, (PU3MUYECKUE SIBICHUS M NPOLECCHI,
MCIIOJIB3YSl MpaBUia CIOKEHUSI CWI (BIOJIb OJHOM mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBecUsl pblyara (0Joka),
«30JI0TOE TMPABUJIO» MEXAHHWKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
DHEPruu, NpU DTOM JlaBaTh CJIOBECHYIO (HOPMYJIHUPOBKY 3aKOHa U
3aMHChIBATh €r0 MAaTEMATUYECKOE BhIPAXKEHUE;

OOBACHATH (PU3UUECKUE SIBIEHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YKCIIE
U B KOHTEKCTE€ CHUTyaluuil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYUHHO--CJIEJICTBEHHBIE CBA3M, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHUX IIaroB ¢ OMOpoil Ha 1—2 M3yYEHHBIX CBOWMCTBA (PU3NUYECKUX
SABJICHUM, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7auyd B 1—2 JEWCTBUS, MCIHONB3YS 3aKOHBI M
(bopMyIIbl, CBA3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HA OCHOBE aHAIN3a
YCJIOBMS 33/1a4M 3alKChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (hU3UUECKHE
BEIMYMUHBI B (DOPMyJBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JTaHHBIE, HEOOXOIUMBIE JJIsI pEUICHUs 3a/lay, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YEeHHOUW (PU3NYECKON BEIUYHUHBL;

pacno3HaBaTh MPOOJIEMBL, KOTOPbIE MOXXHO pEIIUTh NPU HOMOIIU
($u3NYECKUX METOJOB, B ONTMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
MPEANOIOKEHNE (TUIIOTEZY ), Pa3INYaTh U UHTEPIPETUPOBATH MOITYUEHHBIH
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE OIbITA, JAeNaTh BBIBOJBI MO €ro
pe3yibTaTam;

NPOBOJUTH OMBITHI MO HAOMIOACHUID (U3MYECKUX SABJICHUWA WM
busnyecKkux CBOMCTB Tel: (HOPMYITHPOBATH IPOBEPSEMBIE IPEATIONOKECHHUS,
coOUpaTh YCTaHOBKY U3 NPEJJIOKEHHOTO 000pyA0BaHUs, 3alIUCHIBATH X0/
ombITa U (HOPMYITUPOBATH BHIBO/IBI;

BBIIIOJIHATh NPSIMBIE W3MEPEHUs PACCTOSHUS, BPEMEHU, MACChl Tela,
00bEMa, CHIbI W TEMIIepaTypbl C UCHOJb30BAHUEM aHAJOTOBBIX U
u(poBBIX MPUOOPOB, 3aMKCHIBaTh IOKa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUH;

POBOANUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (hHU3MUECKO BETHMUUHBI OT
JIPYrol C HCMOIB30BAHUEM TMPAMBIX HU3MEPEHUN (3aBUCUMOCTU IyTH
PABHOMEPHO ABUKYIIETOCS TENA OT BPEMEHU IBUKEHUS TENA, CUIIbI TPEHUS
CKOJBXEHHUS OT Beca Tejia, KayecTBa 00pabOTKH MOBEPXHOCTEH TeNl U
HE3aBHCHUMOCTH CHJIbI TPEHMS OT ILIOIIAAN COINPUKOCHOBEHUS TEJ, CHJIBI
YIOPYTOCTH OT YJUIMHEHUS! NPYXKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BbEMaA
NOTPY>KEHHOW YacTH TeJla U OT IUIOTHOCTHU KHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOUHbI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUHN
MJIaBaHUs TeJl, YCJIOBUM paBHOBECHs pblyara U OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUHM y4eOHOTO HCCIEAOBaHUA, COOUpaTh YCTAaHOBKY W
BBITMIOJHATh W3MEPEHUs, Clenysl MPEeANoKeHHOMY IUIaHy, (UKCHPOBATh
pe3ysbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BHJE
NPENIOKEHHBIX TaOnuI U TpaduKoOB, AeNaTh BBIBOJBI MO pe3yiabTaTaMm
UCCIIEIOBaHMS;

MPOBOANTh KOCBEHHBIE HW3MEpPEHUs] (PU3UYECKUX BEIMYUH (TUIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO Tela, CUJIa TPEHUS CKOJIBKEHUS, TaBICHHUE
BO3/lyXa, BBITAIKUBAIOUIasl CWiIa, JCHCTBYIOIIass Ha MOTPYXKEHHOE B
KHUAKOCTh  Teno, KOOI(PPHUIMEHT TONe3HOTO  JIEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJleaysl NPeNIOKEHHOW HHCTPYKLIMHU: TPHU BbITOJTHEHUU
U3MEpeHNil coOupaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HaY€HHE UCKOMOW BEJIUYUHBI,

coOMI0AaTh NMpaBmiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaToOpHBIM
000py/I0BaHUEM;

yKa3bIlBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, JAMHAMOMETP, COOOIIAIOIIMECS COCyAbl, OapoMerp,
phIuar, NOJBUXKHBIN M HETOBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TMPUHIUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAHUA (B TOM YHCIIE:
MNOJAIIUIHUKK, YCTPOWCTBO BOJOIMPOBOJA, THIPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apEOMETP), UCTIOJb3Ys 3HAHUS
0 CBOMCTBaxX (PU3NYECKUX SIBJICHUI U HEOOXOIUMbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOANTh  TpUMEpPhl  (HAXOIWUTh  HWH(MOpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIMOJIb30BaHUA (PU3NYECKHX 3HAHWKA B TIOBCEIHEBHOU
YKU3HH TS oOecriedeHusi 0€30MacHOCTH Mpu OoOpalieHnu ¢ IpudopamMu 1
TEXHUYECKUMHU yCTPONUCTBAMU, COXPAHEHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYUIIECTBISATh OTOOp HMCTOYHMKOB wHHpopMmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM MTOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUH M TYTEM CpPaBHEHHUSI PA3NUYHBIX HCTOYHUKOB BBIACIATD
uHdopmaiuio, KOTOopas SBISETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJI0OCTOBEPHOM;

MCIOJIb30BaTh MPHU BBHIOJHEHUHN YUY€OHBIX 3a/IaHUN HAy4YHO--TIOMYJISIPHYIO
auTepaTypy (HU3NUECKOro CoAepKaHus, ClIpaBOUHbIE MaTepUaibl, pECYpChI
cetu MuTepHer, BIageTh mNpuéMamMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus UHGOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 WMCTOYHHKOB MH(pOpManuu (HU3HUECKOro COAEpKaHUs, B TOM



qHUCIIe MyOIUYHO AeNIaTh KpaTKUE COOOIEHUS O pe3yIbTaTax MPOSKTOB UITH
y4eOHBIX HCCIEIOBAHUM, MPU 3TOM IPaMOTHO HCMOJB30BaTh W3YUYEHHBIN
MOHATHUHHBIM anmapaT Kypca (HU3MKH, COMNPOBOXKIATh BBICTYILJICHHUE
MPE3EHTAIUEN;

IIPH BBITOJHEHWHU YYEOHBIX IPOCKTOB M MCCICAOBAHUN pacmpeaeisaTh
005I3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadaMu,
CICIUTHh 3a BBIIOJHECHHUEM IIJJaHA JASUCTBHM, aJCeKBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ B  JIEATEIBHOCTh  TPYNNbI,  BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aMMOJICVCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniry oOyudenus B 8 ki1acce rmpeIMeTHbIE pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOMINXCSl YMEHUM:

WCII0JIb30BaTh MOHATUA: Macca U pa3MePhbl MOJIEKYJ, TEMJIOBOE JBUKEHUE
aTOMOB Y MOJIEKYJI, arpEraTHbIC COCTOSIHUS BELIECTBA, KPUCTAIIINYECKUE U
aMmop(dHbIe TeNla, HACHIIIEHHBIH W HEHACHIIIEHHBIA Iap, BIAXXHOCTh
BO3/yXa, TEMIIEPATYpa, BHYTPEHHSS DSHEPTUs, TEIUIOBOW JBUTATEIlb,
AJIEMEHTAPHBINA AJICKTPUUYECKUN 3apsiJl, ANEKTPUUYECKOE MOJI€, MPOBOIHUKH
Y IUDJICKTPUKH, MIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;
paznuyarh ABJICHUS (TEIUIOBOE pacHIMpEHHE M CXKaThe, Teronepesaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHUE, KalWUIAPHbBIC SBJICHUS, UCIAPCHMUE,
KOHJICHCAIUs, IUIaBJIEHUE, KPUCTALIM3AlMs (OTBEpJEBAHUE), KHUIICHHUE,
Terionepeaaya (TEenI0mpOBOIHOCTb, KOHBEKITHS, W3ITy4YEHUE),
AJIEKTPU3ALUA TEJ, B3aUMOJECHUCTBUE 3aPSIIOB, NEUCTBUSA AJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JICHCTBHUE
MAarHUTHOTO TOJIs HAa IPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAsT MHIYKIWs)
M0 ONUCAHUI0O HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX TaHHOE (PU3UUECKOE SIBIICHHUC;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NUECKUX  SBICHUU B
OKpYy>XKalollleM MHUpE, B TOM 4Yucjie (U3nyecKue SBJICHUS B MPHUPO/IE:
MOBEPXHOCTHOE HATSHDKEHUWE M KANWUISIpHBIE SIBIICHUST B MPUPOJE,
KpUCTAJUIBI B mpupoie, uzinydeHue CoyHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, SICKTPUIECCKUE
SBJICHUS B aTMocdepe, IESKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE
noJjie 3eMiu, apeid MoarCcoB, POJIb MArHUTHOTO TTOJIS JIIS )KU3HU Ha 3eMIie,
MOJIIPHOE CHUSIHUE, TMPU HSTOM IEPEBOAUTH IPAKTUUYECKYIO 33/1a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKU) (PU3UUYECKHX
SIBIICHUI;

OTIMCHIBATh M3YyYCHHBIC CBOMCTBA TN M (DU3UYCCKHUE SIBJICHUS, MCIIOJb3YS
(dbu3uYecKre BETUYHHBI (TeMIieparypa, BHYTPEHHSS dHEPTHs, KOJTUISCTBO
TEIUIOThI, YAEIbHAS TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs TEIUIOTA



IUTABJICHUA, yJeJbHas TEIJIoTa MapooOpa3oBaHusA, yAeIbHAs TEIioTa
CrOpaHusi TOIUIMBA, KO3(DPPUIMEHT TMOJE3HOro JEHCTBUS TEIIOBOM
MAILUHBI, OTHOCUTEIBHAS BIIQXKHOCTh BO31YyXa, JICKTPUUECKUH 3apsi]l, Cuila
TOKa, DJEKTPUYECKOE HAIPSHKEHHE, CONPOTUBJIECHHWE ITPOBOJHUKA,
yAEIbHOE CONPOTUBIIEHUE BEILIECTBA, pa00Ta K MOILIHOCTH AIEKTPUYECKOTO
TOKa), NpH ONUCAHWUU TPABWIBHO TPAKTOBaTh (U3HUECKUI CMBICT
HCIIOJIb3YEMbIX BEJIUYUH, 0003HAUYCHHS U €AUHUIBI (PU3NUECKUX BEITUYUH,
HaxXoJUTh (POPMYJIbI, CBS3BIBAIOIINE JTaHHYIO (PU3NYECKYIO BEIUUYUHY C
JPYTUMHU BEIUYMHAMU, CTPOUTH TpaPuKu H3YUYEHHBIX 3aBHUCUMOCTEH
(U3UYCCKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (DU3MYECKUE SIBICHUS U TPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IOJIOKEHHSI MOJIEKYJISPHO--KMHETUYECKOH TEOPUH
CTPOEHHUS BEIIECTBA, NMPUHLHUII CYNEPHO3ULIMU NOJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH OMa /sl ydacTKa LIenu, 3aKOH
Jxoyns—JleHna, 3aKk0H COXpaHEeHHs SJHEPTUH, TIPU TOM J1aBaTh CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €0 MATEMATHYECKOE BHIPAKEHUE;
OOBACHATH (PU3MUECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCJIE U B
KOHTEKCTE CUTYAaIlui MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1 —2 JTOTHYECKUX
1aroB C omnopo Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUMH,
(bu3nYecKuX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

peuarb pacu€THele 3a7adyd B 2—3 JEWCTBUS, WCIOJb3YS 3aKOHBI H
dbopMyIIbl, CBSI3bIBAIONIME (PU3MYECKUE BEJIIMUMUHBI; HA OCHOBE aHAJIM3a
YCIIOBUSL 3a/1a4M 3aIlMCBhIBATh KPATKOE YCIJIOBUE, BBISABISITH HEAOCTATOK
JAHHBIX [l pelIeHus] 3ajladd, BBIOUpPATh 3aKOHBI W (HOPMYJIBI,
HE0OXoAuMBbIC JUIsi €€ pelIeHUs, MPOBOIUTh PACUéThl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHHE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO pEUIUTh MNpPU MOMOIIU
(Gu3NYECKUX METOAOB, HUCHOJb3Yysl OMUCAHUE HCCIENOBAaHUS, BBIIETATH
MIPOBEPSAEMOE  MPEIOIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOPSAKA
IIPOBEICHUS UCCIIENOBAHUS, JENATh BEIBOBI;

MPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUM WM
(bu3MYEeCKUX CBOMCTB Tel (KamWLISIPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3JlyXa OT €ro o0bEMa, TEMIEPATypbl, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHus MpPU HW3IYYCHUH OT IIBETa HU3Iydarolie (MOrIONIaromiei)
IIOBEPXHOCTH, CKOPOCTh HCIIAPEHHUs] BOJABI OT TEMIIEPATYPbl KUAKOCTH U
mIonaa €€ IOBEPXHOCTH, DJJIEKTpU3alus Tel U B3aUMOJCHCTBHUE
DJIEKTPUYECKUX 3apsa0B, B3aUMOJICWCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yalIU3allsl MAarHUTHBIX TOJIEM TOCTOSAHHBIX MArHUTOB, JCHCTBUS



MAarHUTHOTO TIOJIsI HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOABUIATENsl TMOCTOSHHOTO TOKa): (OpMyIMpPOBATH
MpOBEPSIEMbIC MPEJIIONOKEHUSA, COOUPATh YCTAHOBKY M3 MPETI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH XOJI OMbITAa U (POPMYIUPOBATH BHIBO/IBI,
BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMITEPATYPbI, OTHOCUTEILHOMN BIAXKHOCTH
BO3/yXa, CWJIbl TOKa, HAMNpPSKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOPOB W JIaTUYUKOB (PUBMUECKUX BEJIIMYMH, CPABHUBATH PE3yJbTAThl
MU3MEPEHUM ¢ y4ETOM 3aJIaHHOM aOCOTIOTHOM MOTPENTHOCTH;

MPOBOJAUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3HUECKON BEIMUYUHBI OT
Jpyrod C HCHOOJb30BAaHUEM TMPSIMBIX  HU3MEPEHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUS TMPOBOJHUKA OT €ro JJIMHBI, TUIOMIATX MONEPEYHOTO
CEUYEHUS U YAENbHOTO CONPOTUBIICHHUS BEIIECTBA TPOBOJHUKA, CUIIBI TOKA,
UIyUIEro 4epe3 MPOBOJHUK, OT HANPSDHKEHUST HAa  IPOBOJHUKE,
UCCIEOBAHUE TMOCIEAOBATENIBHOTO W MNapaJuIe]bHOIO COECIMHEHUU
MPOBOJHUKOB): IUIAHUPOBATH MCCIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs], CleAys NpPeIIOKEHHOMY IUIaHy, (DUKCHUpOBATH
pe3yAbTaThI MOJIYYEHHOM 3aBUCUMOCTH B BHJI€ TAOJIUII U TPa(UKOB, J1eJIaTh
BBIBO/IbI 110 pe3yJibTaTaM UCCIIEI0BAHUS,

MPOBOJIUTh KOCBEHHBbIC HW3MEpPEHUs] (UBMYECKUX BEIUYUH (yAeNIbHAsS
TEIJIOEMKOCTh  BEIIECTBA, CONPOTUBIECHHWE NPOBOAHMKA, padboTa U
MOIITHOCTh JJIEKTPUUYECKOTO TOKA): TJIAHUPOBATh H3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIEIys MPEIIOKEHHON WHCTPYKIUH, U
BBIYUCIISATH 3HAYCHHUE BEJIMUMUHBI,

coOJr01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH paboTe ¢ J1abopaTOpPHBIM
000py/I0BaHUEM;

XapaKTEepPU30BaTh TPHUHIUMBI  JCHCTBUS HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOICTB C OMOPOM HA UX ONMHUCAHUA (B TOM YUCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, NTapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP,
CUETUMK DIICKTPUUECKOW DHEPTHH, D3IEKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTeJbHbIC AIIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKHE
MPEIOXPAHUTEIIH, TICKTPOMATrHUT, 3JIEKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUUW U HEOOXOIUMBbIE
¢busnueckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M M3MEPUTEIbHbBIC
MpUOOPHI O CXEMaM M CXEMAaTHUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHusl,
AIIEKTPOCKOT, PEOCTaT), COCTaBISATH CXEMbl JJIEKTPUUECKUX IIeTe C
MOCJIEA0BATEIbHBIM U apaJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inuyas
YCJIOBHBIE 0003HAYEHHUS 3JIEMEHTOB 3JIEKTPUUECKUX LENe;



OPUBOJUTH  NpUMEpPHl  (HaXOAUTh  HMHGOpPMALKUIO O  MpHUMeEpax)
MPAKTUYECKOTO HMCIOIb30BAHMS (DU3MUECKUX 3HAHUNA B IOBCEIHEBHOMN
KU3HU N1 oOecrieueHusi 0€30MacHOCTH MPHU OOpallleHUH ¢ MpUOopaMu U
TEXHUYECKUMHU yCTPONUCTBAMU, COXPAHEHUS 3A0POBbS U COOIIOICHHS] HOPM
HKOJIOTMYECKOTI0 IOBEICHMS B OKPYXKAIOILLEH CpelIe;

OCYILUECTBIATh MOUCK MHGpopMalmu (U3HYECKOTO COJACPKAHHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMXCS 3HAHUM M IyTEM CpPaBHEHUS
JIOTIOTHUTEIbHBIX UCTOYHHUKOB BBIJICIATH HH(POPMALIHIO, KOTOpas SIBIISIETCS
MPOTUBOPEUUBOI MIIM MOKET OBITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBIOJHEHUH YUYE€OHBIX 3a/laHUN HAay4HO--TIOMYJISIPHYIO
auTeparypy GpU3M4ecKoro CoJep KaHus, CIPAaBOYHbIE MAaTEPUAIIbL, PECYPChI
cetu IHTepHeT, BnageTh NpUEMAMHM KOHCIIEKTUPOBAHMS  TEKCTA,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIECHHS,
0000mas wHOpPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJIEpKaHusl, B TOM YHCIIE ITyOIMYHO IPEACTABIAT PE3YIbTaThl IPOEKTHON
WU HCCIIEN0BATENIbCKOM JEATENBHOCTH, IIPA 3TOM I'PAMOTHO MCIIOJIB30BaTh
W3YUYEHHBI MOHATUMHBIA ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUICHHE NIPE3ECHTALlNEH;

IpU BBINOJHEHUNM YYE€OHBIX NPOEKTOB U HCCIEIOBAHUN (PUINUECKUX
IPOLECCOB pacHpenesaTh OOA3aHHOCTH B TIpPyNIe B COOTBETCTBUM C
ITIOCTaBJICHHBIMU 33J1a4aMH, CICIUTH 32 BBIIOJIHEHUEM IUIaHA IEUCTBUM U
KOPPEKTUPOBaTh €ro, ajJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIaa B
JEATENbHOCTD TPYNIIbI, BEICTPAUBATH KOMMYHUKATHUBHOE B3aUMOJEHCTBUE,
MPOSIBIISISt TOTOBHOCTH pa3peiiaTh KOHQPIUKTHI.

K xonity oOydenus B 9 KJjiacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIOJIb30BaTh MOHATUA: CHUCTeMa OTcu€ra, MarepuaibHas TOYKa,
TPAeKTOpHUS, OTHOCUTEIIBHOCTh MEXAaHMUYECKOTO JBIKEHUS, Aedopmarius
(ympyras, mjnacTuyeckas), TpeHHE, IEHTPOCTPEMHTENIbHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPJIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoleOaHus U
BOJIHBI, 3BYK, MH(PPA3BYK U yJIbTPA3BYK, SJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJMU30PYKOCTh M JATbHO30PKOCTH,
CIEKTPBI UCITYCKaHUS U MOTJIONIEHUSs, albda-, 0eTa- 1 raMMa-u3J1yyeHusl,
U30TOIIbI, I/IEpHAsl SHEPreTUKA,

paznuyaTh SBJIEHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHENHOE JBHUXKEHHE, CBOOOJTHOE
NajJieHUue TeJl, PABHOMEPHOE JIBMXKEHHE MO0 OKPY>KHOCTH, B3aMMOJICHCTBUE



TeJ, peaKTUBHOE IBW)KEHME, KOoJeOaTelnbHOE IBMKECHHE (3aTyXarollue U
BBIHY>K/ICHHbIE KOJIEOAHMsI), PE30HAHC, BOJHOBOE JABWXEHHUE, OTPAKEHUE
3ByKa, IPSAMOJIMHEMHOE PacHpOCTPAaHEHUE, OTPAKECHHE WM NPEIOMIICHHE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JioKEeHHE OeIoro cBeTa B
CHEKTP M CJIOXKEHHE CHEKTPaJIbHBIX I[BETOB, JUCIIEPCHsS CBETa,
€CTECTBEHHAs! PAJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3JTyYEHHs1) TIO OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHE;

pacno3HaBaTh  MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SIBJIEHUM B
OKpyXarolmeM Mupe (B TOM 4ucie (PU3NYECKUE SIBICHUS B MIPHUPOJE:
MPWIKMBBI U OTJIUBBI, JBUKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBH)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUATHUE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHNE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 3XO0, LIBETa Tel,
ONTUYECKUE SIBJICHUS B MPUPOJE, OUOJIOTrMYEcKOe NEeWCTBUE BUAMMOTO,
yIBTPA(PHUOIETOBOTO M PEHTTCHOBCKOTO HW3IyYCHHWH, €CTECTBEHHBIN
pPaAOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3IIyYEHUE
MPUPOJHBIX MHUHEPAJIOB, JECUCTBUE pPAJAMOAKTUBHBIX W3IYyYCHUH Ha
OpraHu3M YeJIOBEeKa), MPU 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3ajady B
y4eOHY10, BBIACNATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (U3UUECKUX
SIBIICHUI;

ONKCHIBaTh U3yUYEHHBIE CBOMCTBA TN M (PU3NUYECKUE SIBICHUS, UCTIOJb3YS
(¢u3nueckrue BeNUYMHBI (CpelHsisi MU MIHOBEHHAas CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, IEPEMEIICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJa TPEHUs, CUJa YNPYrOCTH, CHla TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJIeHUs, BEC Tela, HUMITYJbC Tella, HMIYJbC CHIIbI,
MexaHuueckas paboTa W MOIIHOCTb, MOTEHUHUAIbHAs JHEPrHsl Tena,
MOJHATOIO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTECHLIHWAIbHAS SHEPIUsl CHKATOU
MPYKUHBI, KHHETUUECKAsA YHEPTHS], TOJIHASI MEXAHUYECKAsl JHEPT UL, IEPUO]T
U 4YacToTa KojeOaHWM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTb CBETa, IIOKa3aTeldb MPEJIOMIICHUS Cpeibl), NpH OINKCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI HCHOJIb3YEMbIX BEJIWYMH,
o003HaueHUA W €AUHUIIBI (U3UUECKUX BEJIWYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C APYTMMH BEIUYHMHAMU,
CTPOUTH IPaPUKHA NU3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJNB3Ysl 3aKOH COXPAHEHHWsI DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
INPUHLMUI CYNEPIO3UIUN CWI, NPUHLUUI OTHOCHUTEIBHOCTH [amwmies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
IIPEJIOMIIEHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MAaCCOBOTO YMCEI



IpU SAEPHBIX PEAKUMSIX, IPH 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUChIBaTh €r0 MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUE TPOLECCHl U CBOMCTBAa TEl, B TOM 4YHUCIE U B
KOHTEKCTE CUTYalMid MPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISAThH
NPUYMHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTUYECKUX
1aroB C Omnopol Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

perarh pacu€THbIC 3a/1a4 (OMUPAIONTUECS HA CUCTEMY U3 2—3 ypaBHEHH ),
UCIOJIb3YS 3aKOHBI M (JOPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BETUYMHBIL: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ]a4M 3allMChIBATh KPATKOE YCIOBUE, BBIABIATH
HEJIOCTAIONINE UM M30BITOYHBIE JIaHHbIE, BBIOUPATh 3aKOHBI U (DOPMYJIbI,
HEOOXOIUMBbIE [JIsl pElICHUs, TMPOBOAUTH pACYETBI M  OLICHUBATH
PEATUCTUYHOCTD TOTYYEHHOTO 3HAYEHUS (PU3NUECKOUN BETUUHHBI,
pacrno3HaBaTh MpOOJEMBbl, KOTOPbIE MOYKHO PpEUIUTh MpPU IOMOLIU
(bU3NYECKUX METOAOB, HUCMOJb3Yys OMUCAHUE HCCIEIOBAaHUS, BBIICTATH
IIPOBEPSIEMOE  IIPEATIONOKEHHUE, OLICHUBAaTh IMPABWIBHOCTH IOPSKA
IIPOBEACHUS  HCCIENOBAHMS, JENaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabpTaThl HAOIIOJEHUI U OIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0 (PU3MYECKUX SBICHUM WU
(¢u3nYecKuX CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHMs1 SHEPruM, 3aBUCHUMOCTb NEpHUoAa KojieOaHUN MpyKMHHOTO
MasATHHMKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBHUCHUMOCTb OT
aMIUTATY bl MAJIbIX KOJeOaHUM, MPSIMOJIMHEHOE PaCIIPOCTPAHEHHE CBETA,
pas3io)keHue Oeyloro CBeTa B CIEKTP, U3YUEHHUE CBOMCTB M300pakeHUs B
IJIOCKOM 3€pKajie U CBOMCTB HM300pa)KeHHUsl MpeaMera B coOuparomieit
JUH3€, HaOMIOJIEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOSITEJIBHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
000pyI0BaHUs, ONIMCHIBATH XOJI OIBITA U €r0 PE3YJIbTaThl, (POPMYIUPOBATH
BBIBOJIBL;

IPOBOAUTH NPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUI, ONpeaemss
CpeqHee 3HAUYCHHE H3MepseMoll BennuuHbl ((POKyCHOE paccTosiHue
cobuparomield JIMH3bI), OOOCHOBBIBaTH BBIOOP crHoco0a HU3MEpPEHHS
(M3MEPUTENBLHOTO TIPUOOPA);

MPOBOJIUTHh MCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3UYECKHUX BEJIMYHMH C
WCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHNH (3aBUCHMOCTB ITyTH OT BpPEMEHU NpU
PAaBHOYCKOPEHHOM JIBDKEHMHM 0€3 HayaJlbHOW CKOpPOCTH, NepHoja
KOJeOaHUH MaTeMaTH4YeCKOro MasiTHUKAa OT JJIMHBl HUTH, 3aBUCUMOCTHU
yIJla OTPAXKEHHs CBETA OT yIVIa MAJCHHA M yIia MPEIOMIIEHHS OT yria
NajieHus1): IUTaHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITEIBHO COOMpaTh



YCTaHOBKY, (UKCHUPOBAaTh pE3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
(¢u3MYecKUX BEJIMYUH B BUJIE TAOIUI] U TpaduKoB, JIeIaTh BBIBOJBI IO
pe3yiabTaTaM UCCIIeI0BaHuUS;

IPOBOANTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUIUH (CpemHAs
CKOPOCTb U YCKOPEHHE TeJla IPU PABHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE
CBOOOJHOTO TaJeHUs, >KECTKOCTh MPYXKUHBI, KOIPPHUIMEHT TpeHus
CKOJIBKEHUS, MEXaHW4eckas paboTa M MOIIHOCTh, YacTOTa M TEPHO
KOJIe0aHU MaTeMaTH4eCKOTO W TMPYKHMHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparome JUH3bI, PAAUOAKTUBHBIA (OH): IUIAaHUPOBATH
U3MEpPEHUsI, COOMpaTh DKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBITIOJHSTH
U3MEpEeHUs, CIeAys MPEeAI0oKeHHOW WHCTPYKIMH, BBIUYUCISATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PEe3yJIbTaThl C YYETOM 3aJaHHOM
IIOIPEIIHOCTH U3MEPEHUM;

coOJ01aTh NMpaBUiia TEXHUKKA 0€30MAaCHOCTH MPpH padoTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE MPU3HAKM HW3YUYEHHBIX (DU3UUECKUX MOJICIICH:
MarepuaibHasi TOYKa, aOCONIOTHO TBEPJOE TENO0, TOUYEUHBIA HCTOYHUK
CBETa, JIy4, TOHKasl TMH3a, IUTaHEeTapHasi MOJEh aToMa, HyKJIOHHAst MOJEIh
aTOMHOTO SJIpa;

XapaKTEePU30BaTh TPHWHIUMBI  JACHCTBUS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAHUA (B TOM 4YHCIIE:
CIHUIOMETp, NaTYUKH TIOJOXKECHHUS, PACCTOSHUS W YCKOPEHHsS, paKera,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HUCHOJB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBIECHUA U  HEOOXOJUMbIE  (PUIUYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTMUECKUX MPOLIECCOB MTPU
pelIeHnr y4eOHO--MPaKTUYECKUX 3a/ad, ONTHYECKHE CXEeMbl s
MOCTPOEHUS U300paKEHH B INIOCKOM 3epKajie U coOMparoliei JIMH3e,
NPUBOANTh  TpUMEpPhl  (HaXOOuTh  HWH(MOpPMAIMIO O  TpUMEpax)
MPaKTUYECKOTO MCIOIB30BaHMs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOMU
KU3HU JUIsl oOecriedeHrs 0€30MacHOCTH MPH OOpaIlleHUH ¢ MpUOopamMu U
TEXHHYECKUMHU yCTPOMCTBAMU, COXPAHEHHS 3I0POBbS U COOIIOICHHS HOPM
HKOJIOTMYECKOTO TIOBEJCHUS B OKPY KaIOLLEH Cpee;

OCYHIECTBIIATh MOWCK WHGOpMauu (U3NYECKOTO COJCpXKaHHUS B
HuTepHeTe, caMOCTOSTENBHO (GOPMYIHUPYS MOUCKOBBIN 3aIIpOC, HAXOAUTh
NyTH ONPENEIICHUs JOCTOBEPHOCTH MOJIyYEHHOW MH(pOpPMAIUU Ha OCHOBE
UMEIOIUXCS 3HAHUH U JOTIOJTHUTENBHBIX NCTOYHUKOB,;



MCIIOJI30BaTh MPH BBINIOJHEHUU YUEOHBIX 33JaHUIl HAy4YHO--TIOMYJIIPHYIO
auTepaTrypy (pU3MYECKOTO COJEp KaHMs, CIPABOYHBIE MAaTEPHAIIbI, PECYPChI
cetu MHrepHer, Biaaerb NpUEMAaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMaMM M3 HECKOJIbKUX HMCTOYHUKOB (PU3NYECKOrO COJEpKAHMS,
MyOJUYHO NPENICTABIATh PE3YyIbTaThl MPOEKTHON WIIA MCCIAEA0BATEIbCKOM
JNEATEIbHOCTH, IIPU  3TOM TIPaMOTHO  MCIOJIb30BaThb  M3YYEHHBIN
MOHSATUMHBIN anmapar M3y4dyaeMoro pasjena (U3MKH U CONpPOBOXKIATH
BBICTYIUICHHE Tpe3eHTalel ¢ yd4€ToM 0COOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.
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IIpakTHueckue
padoThbI
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oOpa3oBaTeJibHbIE
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dusnka — HayKa o0 IPUPOJE.
SIBneHus mpupo bl

dusznueckue SIBICHUS

dusnuecKue BeIMYUHBI U UX
U3MepeHue

Vpok-ucciaegosanue "3mepenue
TEeMIIepaTypbl P MOMOIIH
JKUJKOCTHOTO TEPMOMETPA U
JaTYMKa TeMnepaTypsl” ¢
UCNOIb308aAHUEM 000DYO0BAHUSA
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MeTopl HAYYHOTO TO3HAHHSL.
Onucanue QU3NYECKUX SIBICHUH C
MOMOIIBIO MOJIENeH
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[IapHKa, MMyIEHHOTO
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OoJbILIE BBICOTA ITycKa'" ¢
UCNONIb308AHUEM 000PYO08AHUS
yeumpa « Touxa pocma»
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https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBMKCHHE YaCcTHUIL BEIICCTBA bubmorexa ITOK
https://m.edsoo.ru/ff0a013e
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yenmpa « Touka pocmay
10 ArperaTHble COCTOSIHUS BEILIECTBA
O06001IEHNE IO PA3IENT
11 ((HepBOHaIIaJ'IBHII),IC CBGZGHI/IH 0 bubmorexa HOK
https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHU4ecKoe IBHKEHHE.
12 PaBHOMepHOE HII[{epaBHOMepHoe Bubnuorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBUKEHHUE
but6mmorexa [IOK
13 Ckopocts. Eqununer ckopoctu https://m.edsoo.ru/f0A079c
14 Pacuer myTH U BpeMEHHM JBUKECHUS Bubarorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bu6nuorexa [IOK
UHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
IInmotHOCTH BelecTBa. Pacuer
16 Macchl 1 00beMa TeJjia o ero buGmotera IOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
17 Jlabopartopnas pabota

«OmpeeneHue IIOTHOCTH TBEPJOTO



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

TEJIa» C UCTOIb308AHUEM
obopyoosanus yeumpa « Touxa
pocmay

Peirenune 3agay no teme

bu6mmorexa [IOK

18 "ITmoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna KaK XapaKTepHUCTHKA
19 B3auMoeicTud Tei1. Cuia
yrpyroctd. 3akoH ['yka
JlaGoparopunast pabota «M3yuenue
20 3aBUCHUMOCTH PACTSKCHIS
(nedopmanum) Mpy>KHHBI OT
IIPUJIOKEHHON CHIIBD)
21 [[Bnenue Tarorenus. Cumna
TSOKECTH
CBs13p MEXy CHIION TSDKECTH U
22 Maccoil Tena. Bec tena. Pemenue bubmorexa [TOK
https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuna Tsoxectu"
Cuna TshKeCTH Ha IPYTHX TUIaHeTaX.
23 dusnyeckre XapaKTePUCTUKH Bubmmorexa LIOK
https://m.edsoo.ru/ff0a1502
TJIaHEeT
bu6nnorexa [IOK
24 Msmepertne cit. JlimamomeTp https://m.edsoo.ru/ff0al8cc
bu6nmorexa [IOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al1778
CrnoxxeHnue AByX CHII, ) ) BuGmiorexa LIOK
26 HaIpPaBJIEHHBIX 110 OJHOMN MPSIMOM.

PaBHoaelicTBYOILIAsK CUII

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pewienune 3agay no teme
"PaBHonelicTByIOIIAsA CHIT"

28

Cuna tpenus u e€ Buabl. TpeHue B
MPUPOJE U TEXHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlabopartopnas pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPCHHSI
CKOJIBKCHHUS OT CUJTBI JIABJICHUS U
XapakTepa COMPUKACAIOITHXCSI
MOBEPXHOCTEN» C UCNONb308AHUEM
obopyoosanus yeumpa « Touxa
pocmay

but6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

Pewienue 3a1au Ha onpeienieHue
PaBHOACHCTBYIOLIEH CUIIBI

31

Pemenune 3amay no remam: «Bec
tenay, «I'padpuueckoe n3odpaxeHue
cun», « CHITBD»,
«PaBHOAEUCTBYIOIIAS CUII»

bubnuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padboTa 1o tTemam:
«MexaHndecKoe ABIKCHIEY,
«Macca, IIIoTHOCTRY, «Bec Tenay,
«I'paduueckoe n300paxxeHue cu,
«Cunb»

33

JaBnenue. CriocoObl yMEHbBILICHUS U
YBEITUUYCHUS 1aBICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue ra3a. 3aBUCHMOCTD
JaBJIEHHs ra3a oT 00bEMa,
TEMIIEPATypPsl

bu6moTexa [IOK
https://m.edsoo.ru/ff0a2376



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

[Tepenaua naBaeHus TBEPALIMU

35 TeIaMU, )KUAKOCTIMHU U Ta3aMu bubmorexa HOK
TTaMI, JKHA ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBieHue B )KUJKOCTH U rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmmorexa HOK
A https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenue 3amau mo teme «JlaBnenue bu6mmorexa [IOK
B JKUAKOCTH U rase. 3akod [lackaims» https://m.edsoo.ru/ff0a2826
bubnnorexa [IOK
38 Coo06
OODIHAIOMHECA COCY A https://m.edsoo.ru/ff0a2970
39 I'mopaBangeckuii mpecc bubmotexa IOK
ApaB p https://m.edsoo.ru/ff0a3136
40 ManomeTpsi. [TopiHeBoit
JKHUJIKOCTHBII HacoC
a1 ATtmocdepa 3emMiu ¥ IPUIHHBI €€ bubnuoreka [JOK
CYLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe bubnmoreka [JOK
JIaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHOro bu6nuoreka [JOK
napienus. OnsiT Toppuuerin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa TIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MODpst
45 Bbapomerp-anepous. AtmocdepHoe bu6nuoreka [IOK
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenwue 3amadg mo teme "
46 8

ATtmocdepHoe naBnenue"



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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47

JlelicTBHE )XHUAKOCTH U ra3a Ha
MOrPYKEHHOE B HUX TEJIO.
ApxumenoBa cuiia

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3276

48

Jlaboparopnas pabota
«OmnpeneneHre BhITAIKUBAIOLICH
CHJIBI, ICVCTBYIOLICH HA TEJO,
MOTPY>KEHHOE B KUJKOCTH

bubnmuorexa [JOK
https://m.edsoo.ru/ff0a33fc

49

Jlabopartopnas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJia B BOJIE OT 00bEMa
MOTPY>KEHHOMU B JKUIAKOCTh YaCTH
TEJIa» C UCNOIb308AHUEM
o0b6opyoosanus yeumpa « Touka
pocmay

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopnas pabota
"KoHcTpyupoBaHue apeoMeTpa Uiu
KOHCTPYHPOBAHHE JIOJKU 1
OIpEe/EIIEHUE €€
rpy3onoabéMHOCTH"

52

Pewenne 3ama4u mo temam:
«IInaBanue cynos.
Bo3nyxomnaBanuey, «JlaBinenue
TBEP/IbIX TEJ, KUIKOCTEH U ra30B»

bubanorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabota 1mo teme
«JlaBneHue TBEpABIX TEN,
JKUIKOCTEN U ra30By



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

bubnuorexa [JOK

>4 Mexanieckas pagora https://m.edsoo.ru/ff0a3f82
bubnuorexa [JOK

> MoUHOCTS. EAMHHIIE MOILHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienopanue "Pacuér

56 MOIIHOCTH, pa3BUBAaEeMOM Mpu 1
noabEMeE 1o JecTHuIle"

57 IIpocTele MexaHu3MBbl. Ppruar.
PaBHOBecue cuil Ha ppluare
Prruaru B Texuuke, ObITY U

58 npupoze. JJaboparopnas pabora 05 bubnuortexa [JOK
«MccnenoBanue yciaoBHii https://m.edsoo.ru/ff0a478e
PaBHOBECHS pbIYaray

59 Pemenue 3agau no teme «YciaoBus bubnuorexa [JOK
PaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoadpunmenT monesnoro necTeus

50 MexaHu3Mma. Jlaboparopnas padora 05
«3mepenue KII/] nHaknoHHOM
MIOCKOCTH

61 Pemenue 3amau no teme "Pabora, bu6nnorexa [JOK
MomHoCcTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHuyeckas YHEprusl.

62 KuneTndeckas ¥ moTeHIIHMAIbHAS bubmmorexa [JOK

https://m.edsoo.ru/ff0a4252

SHEprus

63 3aKOH COXpaHEHMs] MEXaHUYECKON bu6nuoreka [IOK
SHEpPruu https://m.edsoo.ru/ff0a4360

64 VYPOK-3KCIEPUMEHT MO TEME 1

"DKCIIEpUMEHTAIbHOE OINPEECIICHHE



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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

W3MECHEHHUS KHHETUYECKOU U
IIOTEHIMAJIbHOM dHEPI UM NIPH
CKaThIBAHHUH TeJIa II0 HAaKJIOHHOM

miockocT"

65 KonTponbHas pabora no teme 1
«PaboTa 1 MOIIHOCTh. DHEPTUs»

66 Paborta ¢ TekcTaMu 1Mo TeMe 1 bu6mmorexa [IOK
"MexaHnyeckoe IBUXeHue" https://m.edsoo.ru/ff0ad4eeb
Pa6GoTa ¢ TekcTamu 1mo Teme

67 "JlaBieHHE TBEPABIX TEII, 1 bubnmotexa LOK

o " https://m.edsoo.ru/ff0a4ffe

JKUJIKOCTEH 1 Ta30B

68 Pabora ¢ TekcTaMu 10 TeMe 1
"PaboTa. MoutHocTh. DHEprus"

OBIIEE KOJIMYECTBO HACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
[
Jlj;n Tewa ypoxa Bcero Konrpoaiibie | Ipaktirieckite fal:;jennﬂ :)lg[()bal:())]:::eﬂbﬂble
padoThI padoThI pecypesi

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KHHETHYECKOU 1 bubnuoreka [IOK
TEOPHUH U UX OIIBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1
Mopenu TBEpIOTO, JKUIKOTO U

3 ra3006pa3H01;0 COC’TOSIHI/Iﬁ 1 bu6morexa TIOK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OO®bscHeHne CBOICTB TBEPOTO,
XKUIKOTO U Ta3000pa3HOTO

4 COCTOSIHUH BeIlecTBa HA OCHOBE 1
MOJIOKEHUH MOJIEKYJISIPHO-
KUHETUYECKOH Teopuu

5 Kpucrannuueckue u amopdubie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

6 CmauuBaHue U KaWUISIPHOCTD. 1 bu6nuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TemioBoe pacHMpeHue U cxxaTue 1 Bubnnorexa [IOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TEeMIIEpaTypbl

8 CO CKOPOCTBIO TETNIOBOTO JIBHKEHUS 1
YaCTHIL



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

TCIIJIOTA CropaHus

9 BuyTpennss saeprusi. CiocoObl bu6nuoreka [JOK
WU3MEHEHUs BHYTPEHHEH SHEPTrUun https://m.edsoo.ru/ff0a5c60

bubnuorexa [JOK

10 Bagst Teruionepe https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenmus "lIpaktuueckoe

11 HCII0JIb30BaHUE TETIIOBBIX CBOMCTB bu6mmorexa [IOK
BEILIECTB U MAaTEPHAJIOB B IIEJISIX https://m.edsoo.ru/ff0a65c0
sHEprocoOepekeHus "

12 KonuuecTBo Ternotel. Y ienbHas bu6mmorexa [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIIOBOTO OanaHca.

13 TennooOMeH U TEIIoBOe bubmmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGoparopnas paboTa
"UccnenoBanue ABIEHUS

14 TEIUI00OMEHA MPHU CMEITUBAHUH bubnmoreka [JOK
XOJIOJHOU U ropsiueit Boabl" ¢ https://m.edsoo.ru/ff0a6a98
UCNOIb308aAHUEM 000DYO0BAHUSA
yeumpa « Touxa pocma»

PacuyeT konuuecTBa TEMIOTHI,

15 HE00XO0IUMOTO ISl HarPEeBaHUS
TeNa U BBIIETSEMOT0 UM MIPHU
OXJIAXKJICHUHU
Jlabopartopnas pabota

16 "OmnpeneneHue ynenbHOM bubmmorexa [TOK

| https://m.edsoo.ru/ff0a6bb0
TETMJIOEMKOCTH BEIIECTBA
17 DHeprus TommBa. Y aeabHas bubnuorexa [JOK

https://m.edsoo.ru/ff0a7b5a



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

[lnaBnenue u oTBEpICBAaHNUE

18 KPUCTAJUIMYECKUX TEJ. Y AeIbHas Bubnmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEIJI0TA TJIABJICHUS
Jlaboparopnas pabota
19 "Onpl;lenim/le I;’I[GHBHOﬁ TEIIOTHI bubmorexa 10K
. https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbIa
20 [TapooOpazoBaHue 1 KOHJCHCAIIHSL. bu6nuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpnas tennora
napooOpa30BaHUs U KOHJICHCAIIUH.
21 3aBUCHMOCTD TEMIIEPATYPhI bubmmorexa [TOK
https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(HEPHOTO
JIABIICHUS
BnaxxHocTs Bo3myxa. JlJabopaTtopHas
99 pabota "Omnpenenenue bubnmoreka [JOK
OTHOCHUTEJIbHOU BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXxa"
93 Pemenue 3amay Ha onpeeneHue
BJI&YKHOCTH BO3/yXa
[TpuHIMIBI pabOTHI TEIIOBBIX
24 neurareneid. [laposas TypOuna.
JIBuraTenb BHyTPEHHETO CTOpaHUs
KII/] TennoBOro aBurartens.
25 TenaoBrle ABUTATEIIN U 3aIUTA bubnmotexa LOK
. https://m.edsoo.ru/ff0a7c7c
OKpY>Karomieit cpebl
26 3aKOH COXpaHEHUs U IIPEBPAIICHUS

OHCPI'UH B TCIJIOBBIX IMPOLIECCAX



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

[ToaroroBka K KOHTPOJIBHOHN paboTe
o teMe "TennoBbIe SBJICHUS.

bubnuorexa [JOK

2! W3meHeHne arperaTHbiX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BemecTna”
KonTponbHas pabora no teme
28 "TemnioBble siBNeHUs. MI3MeHeHnE Bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BEIlleCTBa
29 Onexrpuszanus tei. [IBa poga
IIEKTPUYECKUX 3aPsI0B
Ypoxk-uccienoBanue
30 "DeKTpu3aIys TeNl HHIYKIHEeH U
IIPU CONPUKOCHOBEHUN"
31 BzaumoneiicTBre 3apsKEHHBIX TEJl. bub6nuorexa [JOK
3akoHn Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TIOJIE.
39 Hanpsi»keHHOCTB 3JIEKTPUYECKOTrO bu6nuoreka [IOK
noss. [IpuHumn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MONEN
Hocurenu 3nexTpudecKkux 3apsioB.
33 DnemeHTapHbIH 3apsa. CTpoeHue
aToma
34 IIpoBOAHMKY U TUAIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHMsI AINEKTPUUYECKOTr0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHHUE bu6nuoreka [IOK
CBOMCTB 2JIEKTPUUECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUH TOK, YCIOBUS €TI0
36 cymiectBoBaHus. MicTtounukm bubnmotexa LOK

SJICKTPHUYECCKOI'O TOKa

https://m.edsoo.ru/ff0a95a4



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

37

JlelicTBHS 21IEKTPUYECKOTO TOKA

bubnuorexa [JOK
https://m.edsoo.ru/ff0a96b2

38

Vpoxk-uccienopanue "Jlelictue
AIIEKTPUUECKOTO TIOJIS Ha
MPOBOJAHUKHU U TUDJIEKTPUKH"

39

SJ'IGKTpI/I‘IeCKI/II‘/’I TOK B MCTaJljlax,
KNIOKOCTAX M ra3dax

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9838

40

DnekTpuyeckas Lemnb U e€
COCTaBHbIE YaCTH

41

Cuna Toka. JJaboparopnas pabota
"N3MepeHue u peryIupoBaHue CHUITbI
ToKa"

0.5

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a8bd6

42

DIIEKTPUUYECKOE HANPSIKEHUE.
Boabsrmetp. JTaboparopHas pabora
"N3mepenHue u peryiupoBaHue
HarnpspKkeHus"

0.5

bu6morexa [IOK
https://m.edsoo.ru/ff0a9e14

43

COHpOTI/IBJ'IeHI/Ie IMPpOBOJIHHKA.
YaensHOE COIIPOTUBJICHHUEC
BCIICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa738

44

Jlaboparopnas pabora
"3aBUCUMOCTB 3JIEKTPUUECKOTO
COIIPOTHUBIICHUS IIPOBOHHUKA OT €TO
JUTAHBI, TIOIIA/IU TIONIEPEYHOTO
ceuyeHus U matepuana" ¢
UCNOIL308aAHUEM 0D0PYO0BAHUS
yeumpa « Touxa pocma»

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

45

3aBHUCHUMOCTD CHJIBI TOKA OT
HanpsbkeHus. 3akodH Oma jist
y4acTKa Ieru

bub6nuorexa [JOK
https://m.edsoo.ru/ff0aad44a



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

46

JlaGoparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH CUJIbI
TOKa, UAYIIETO YePe3 Pe3ucTop, OT
CONIPOTHUBIICHUSI PE3UCTOpA U
HanpspKeHus Ha pe3uctope”

bubnuorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

HOCHGI[OB&TCJILHOC U napayuic;IbHOC
COCANHCHUA MPOBOJHHUKOB

48

Jlaboparopnas padota "IIpoBepka
MpaBuUJia CIOXKEHUSI HANIPSHKEHUH
MIPH [OCIE0BATEILHOM
COEJIMHEHUH JABYX PEe3UCTOPOB" ¢
UCNOIL3068aAHUEM 0D0PYO0BAHUS
yeumpa «Touxa pocmay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaa58

49

Jlaboparopnas padota "IIpoBepka
MpaBWIIa JJIsI CUITBI TOKA TIPH
napasuieIbHOM COCTUHEHUN
PEe3UCTOPOB" ¢ Ucnorb306aHUEM
obopyoosanus yeumpa « Touxa
pocmay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3aga4 Ha IMPUMCHCHUC
3akoHa Oma JIA pa3JIndIHOro
COCANHCHHS ITIPOBOIHHUKOB

but6mmorexa [IOK
https://m.edsoo.ru/ff0aaf8a

51

PaGoTa u MomHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

52

JlaGoparopnas paboTa
"Onpenenenue paboThl U MOIITHOCTH
AIIEKTPUUECKOT0 ToKa"

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



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

DIIeKTpUYECKHUe LENH U
OTPEOUTENHU DIEKTPUUECKON

bubnuorexa [JOK

53
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTPUUECKHE 3aps/Ibl.
bubnmuorexa [JOK
o4 3apsKEeHHBIE TeJa U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTOSTHHBIN
AJIEKTpUYECKUH TOK"
KoHnTtposibHas paboTa 1mo teme
"DJeKTpUYECKUE 3apsbl.
bu6nmorexa [IOK
55 3apspKeHHBIC Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMociicTBuUA. [ToCcTOSHHBIN
AIEKTPUUECKUN TOK"
56 [TocTossHHBIC MAaTHUTBI, UX
B3aMMO/ICHCTBHUE
57 Vpoxk-ucciaenopanue "N3yuenue 1 bubnmoreka [JOK
MOJIEH MTOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTtHoe noje. MarHuTHoe 1moJie
but6mmorexa [IOK
58 3eMJIM ¥ €ro 3HAYCHUE IS JKU3HHU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmnbIT Dpcrena. MaruuTHoe nose
bu6nmorexa [IOK
59 ANEKTPUYECKOTO TOKa MarHuTHOE
https://m.edsoo.ru/ff0acld2
0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue 37eKTPOMarHuTOB B
50 texuuke. JlabopaTopnas padota 05 bubnuortexa [JOK

"N3yueHne NeiCTBUSI MarHUTHOTO
II0JIs1 Ha POBOJAHUK C TOKOM" ¢

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

UCNONIb3068AHUEM 000PYO08AHUS
yenmpa « Touka pocmay

61

DJEeKTpOoABUTaTENb IOCTOSHHOTO
ToKa. Mcnons3oBanue
AJIEKTPOJIBUraTeNIed B TEXHUUECKUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.
JlabopaTopHas paborta
"KoHCcTpynpoBaHue 1 u3yueHue
paboThI ANIeKTpoABUraTess"

bu6nmuorexa [JOK
https://m.edsoo.ru/ff0ac86c

62

OnbiTel @apajes. 3aKoH
AJIEKTPOMArHUTHON MHIYKIIUH.
[IpaBuno Jlenna

63

OnekTtporeHeparop. CriocoObt
MIOJIyYEHUS DIEKTPHUUECKON
SHEPTHUH. DIIEKTPOCTAHIINN Ha
BO30OHOBJISIEMBIX HCTOYHHKAX
SHEpPruu

64

[ToaroroBka K KOHTPOJILHOH paboTe
10 TeMe "DIEeKTpUYEeCcKue u
MAarHUTHBIE IBIeHUS"

65

KonTponbHas pabora no teme
"DIIeKTpUYECKNE U MATHUTHBIE
SIBJICHUS "

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

66

Pabora ¢ TekcTaMu 1o Teme
"TerutoBble gBiIeHUS"

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

67

Pa6ora ¢ TekcTamu 1o Teme
"TIOCTOSIHHBIN NEKTPUYECKUN TOK"

bu6morexa [IOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

Pabora ¢ TekcTaMu 110 Teme

68

"MarauTHelie sBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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9 KJIACC

KosauuyecTBo yacoB DJIeKTPOHHBbIE
[
Jlj;ﬂ Tema ypoka Bcero Kontpoarnpie | Tpakruyeckue llal:;jennﬂ :)lg[()bal:())]:::enbﬂue
padoThI padoThI pecypebi

1 MexaHn4ecKoe IBHKEHHUE. 1
MarepuaiibHas TOUKa

5 Cucrema orcueta. OTHOCHUTEIBHOCTD 1 bubnuortexa [JOK
MEXAHUYECKOTO IBHKEHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IPSAMONIMHENHOE 1 bubnuoreka [IOK
JIBUKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE TpAMOJIMHENHOE

4 nBxeHue. CpeHsiss 1 MTHOBEHHAas 1
CKOPOCTh

5 [IpsimosiHENHOE PAaBHOYCKOPEHHOE 1 bubnuortexa [JOK
JBUOKCHHUE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh IPSIMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBUKCHHUSI. 1
I'paduk ckopocTu
JlabopaTtopnas paboTa
"Onpenenenrne yCKOpEHHs Tella pu

7 PaBHOYCKOPEHHOM JIBUKEHUU T10 1 1 bubnuortexa [JOK
HaKJIOHHOM TUIOCKOCTH" ¢ https://m.edsoo.ru/ff0adb18
UCNONIL308AHUEM 0D0PYO0BAHUS
yenmpa « Touxa pocmay

8 CBoOoanoe najnenue tea. OnbIThl 1
Tlanunes



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

PaBHOMEpHOE ABUKEHUE TIO
okpy>xHocTu. Ilepuon n wacrora

bubnuorexa [JOK

TPEHUS»

3 oOpaienus. JIluneitHas u yrimosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpOoCcTpeMUTEIBHOE YCKOPEHUE
11 [IepBsiit 3akoH HproToHa. BexTop bu6nuoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubnuoreka [IOK
PaBHoxeiicTBytOIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akon HproToHa. bubnuoreka [IOK
Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pewienne 3anay Ha npuMeHEeHUE bubnuortexa [JOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsoo.ru/ffO0aeca2
16 Pemenue 3anay no reme «Cuna
YIOPYTOCTH
JlabopaTopnas paboTa
«Ompenenenne )KeCTKOCTH
17 NPYKUHBDY C UCNOIb30BAHUEM bubamorexa [IOK
https://m.edsoo.ru/ff0aee28
obopyoosanus yeumpa « Touxa
pocmay
bubanoreka [JOK
18 Cia Tpetis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau o teme «Cuina bubnuorexa [JOK

https://m.edsoo.ru/ff0afa26



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

JlabopaTopnas paboTa

bubnuorexa [JOK
20 "Onpenenenue ko3pdunuenta
ped (b'('l) " https://m.edsoo.ru/ff0af8be
TPEHUS CKOTBKCHUS
Pemenue 3agay mo teme "3aKOHBI Bu6 OK
noImoTexa
21 Hetorona. Cuna ynpyroctu. Cuna 1
| https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuia TSHKECTH B 3aKOH BCEMHPHOTO Bt OK
nonuoTexa
22 TATOTEHHS. Y CKOPEHHE CBOOOTHOTO s
https://m.edsoo.ru/ff0af044
naJeHUs
Ypok-koHpepeHuus "JBrxenue Tein

23 BOKpYT I'PaBUTALMOHHOIO IIEHTpa
(Conueunas cucrema). ["aaktuxu"

Pemenue 3amay mo teme "Cuia Bu6 OK
nonnoTeKa

24 TSKECTH M 3aKOH BCEMUPHOTO 1

" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBas kocMu4eckasi CKOPOCTb. bu6nuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepruaabHON TOYKH.

26 AOGCo0THO TBEPIOE TEIIO. bubnuortexa [JOK
PaBHOBecue TBEpAOIO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OChIO BpPALICHUS

27 MowmeHnT cuibl. LeHTp TsxecTH

98 Pemenwne 3agau mo teme "MoMeHT bubnuorexa [JOK
cunebl. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOH paboTe Bu6 OK

noIoTeKa

29 1o TeMe "MexaHu4eCcKoe JIBH)KEHHE. 1

Bsaumonaericteue ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KoHTtposbHas paboTa 1mo teme

30 "MexaHU4eCcKOoe JBUKEHUE. Bubnmorexa LIOK
N https://m.edsoo.ru/ffOb06ec
Bzaumopericteue Ten"
Nmnynsc Tena. UMITyabc CHIIBL.

31 3aK0H COXpaHEHUsI UMITyJIbCa. bubnmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICICTBHE

39 Pemenune 3amau mo teme "3akoH bubnuortexa [JOK
COXpaHeHHus uMnyJbca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepeHuus "PeakTuBHOE
JBHKECHHE B IPUPOJIE U TEXHUKE"

bubnuorexa [JOK

34 Mexannyeckas paboTa ¥ MOITHOCTb https://m.edsoo.ru/ff0b0a8A

35 Pabota cHIIbI TSHKECTH, CHIIBI bu6morexa [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopnas paboTa

36 «Omnpenenenre pabOTHI CUITBI TPEHUS
MIPY PAaBHOMEPHOM JBMKEHHUH Teja
110 TOPU30HTAIIBHOM MTOBEPXHOCTH»

37 CBs13b 3HEpruM U paboOTHI.

IToreHumanpHas SHEPTUs

38 Kunetuueckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKON IHEPT U https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs PHEPTHUH B
MEXaHUKe

40 JlaboparopHnas padota «3yueHnue bubnmoreka [JOK

3aKOHAa COXPAaHCHUA DHCPTHUN) C

https://m.edsoo.ru/ffOb12fe



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

UCNONB3068aAHUEM 0DOPYO0BAHUS
yenmpa « Touxa pocmay

KoaebarenpHOE ABUKEHNE U €TO

bu6mmorexa [IOK

41
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aTyxaromue KojaeOaHusl.
42 BriHYXIeHHBIE KOJIEOaHUS bubnmorexa LIOK
y ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMaTu4eCKuil U Py KUHHBIN
MasTHUKH
Ypok-uccienoBanue «3aBUCHMOCTh
44 repuoia KojeOaHui OT KECTKOCTHU Enbmmorexa ITOK
P https://m.edsoo.ru/ff0b197a
MPY>KHHBI U MacChl IPy3a
45 [IpeBpammenue sHeprun npu
MEXaHUYECKHUX KOJCOaHUIX
JlabopaTopHas paboTa
46 «Om F;I[GJII:;HI/IGIT-IEICTOTLI H IIepuoaa bubmorexa 10K
P . p https://m.edsoo.ru/ffOblaec
KoJIeOaHUI IPYKUHHOTO MasiTHHKA
JlabopaTtopHast pabota «IIpoBepka
HE3aBUCHUMOCTH MepHoia KoyieOaHui
47 rpy3a, IOJBEIIEHHOTO K HUTH, OT bu6nuorexa IIOK
MACCBI TPY3a» C UCNOIb3068AHUEM https://m.edsoo.ru/ff0b197a
obopyoosanus yeumpa « Touxa
pocmay
Mexanudeckue BoHbl. CBOWCTBA
bubnuorexa [JOK
48 MeXaHH4YeCKHuX BOJH. [IpooibHbBIE 1

MONIICPCYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe



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

49

Ypok-koHpepeHus "MexaHu4ecKkue
BOJIHEI B TBEPIOM TEIIE.
CeiicMHYeCKHE BOJHBI"

50

3Byk. PacnipocTpanenue u
OTpa)K€HUE 3BYyKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHUH PE30HAHC

53

Ypok-koHpepeHus "YabTpa3ByK U
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "3aKOHbI COXPAHEHUSI.
Mexannyeckue Koyie0aHus U BOJTHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

95

KonTponpHas pabora mo Teme
"3aKOHBI COXpPAHEHUS.
Mexanunyeckue koyiebaHus U BOJIHBI"

56

DNeKTpOMarHUTHOE TOJIE.
DneKTpOMarHUTHbHIE BOJIHBI

but6mmorexa [IOK
https://m.edsoo.ru/ff0b2abe

57

CsolicTBa QJICKTPOMArHUTHBLIX BOJIH

58

VYpok-koudepenuus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHue 37€KTPOMarHUTHBIX
BOJIH JIJI1 COTOBOM CBSI3H"

bubnnorexa [JOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "Mzydenue
CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO Tesedona"

bubnuorexa [JOK
https://m.edsoo.ru/ffOb2c6c



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

60

Pewenue 3aau Ha onpenenaeHue
HJaCTOTHI U JJIWHBI
3JEKTPOMATHUTHOMN BOJHBI

61

DneKTpoMarHuTHas Ipupoja CBeTa.
CxkopocTts cBeTa. BonHoBbIC
CBOICTBA CBETa

bub6nuorexa [JOK
https://m.edsoo.ru/ffOb31d0

62

Hcrounuku csera. lIpsamonuneitnoe
pacIpoCcTpaHEHUE CBETA. 3aTMEHHUS
Counnua u JlyHsl

but6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTPaKE€HHUsI CBETA. 3epKaa.
Pewenne 3a1au Ha npuMeHeHUE
3aKOHA OTpPa)KEHUsI CBETa

bubanorexa [JOK
https://m.edsoo.ru/ffOb38c4

64

[Ipenomienue cBera. 3aK0H
MIPEJIOMIICHHS CBETa

bubnuorexa [JOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcnonp30BaHne MOJIHOTO
BHYTPCHHCTO OTPAKCHUS B
OIITUYCCKUX CBECTOBOAAX

bu6morexa [IOK
https://m.edsoo.ru/ffOb3c5¢c

66

JlabopaTopnas paboTa
"HccnenoBanue 3aBUCUMOCTH yTiia
IPEJIOMIICHHUS] CBETOBOT'O JIyya OT
yrja najeHus Ha TpaHuile "BO3/IyX-

nn

CTCKIJIO

67

VYpok-koHpepeH1us
"cnonap30BaHUE TOJIHOTO
BHYTPEHHETO OTPAKCHHUS:
CBCTOBObI, OIITHUKOBOJOKOHHAas
CBS3B"



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

bubnuorexa [JOK

68 Jlun3zel. OnTHyecKast cuiia JINH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [JOK
69 [TocTpoenne n300paXkeHU B TUH3AX httos://m.edsoo.ru/ffOb4dda
JlabopaTopnas paboTa
70 "Onpenenenne GOKyCHOTO bubnuorexa [JOK
pacCTOSIHUA U ONITUYECKOMN CHITBI https://m.edsoo.ru/ff0b4206
coOuparouiei TMH3bI"
Ypok-koHpepennus "OnTudeckue bubnuortexa [JOK
71
JUH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
79 I'ma3 kak onTmyeckas cucreMa. bubanoreka [JOK
3penue https://m.edsoo.ru/ffOb4684
73 Ypoxk-koHpepenmus "JledexTs
3penus. Kak coxpanuts 3penue"
PasnoxxeHue 6esoro cBeTa B CHEKTP.
72 OnbiTel HetoTOHA. Crioxkenune bubnuorexa [JOK
CIIEKTpaJbHbIX 1IBETOB. /{ucnepcus https://m.edsoo.ru/ffOcOf4c
CBETa
JlaGoparopHas padota "OnbIThl 11O
Pa3I0KEHUIO OEIIOr0 CBETA B CIIEKTP
Y BOCHIIPHSTHIO [[BETA MPEIMETOB MIPH
75 ux Ha6ifoz[eHI/Hf yepes iBIeITOBBIe ’ bubmmorexa [TOK
https://m.edsoo.ru/ff0cOe2a
buneTpel" ¢ ucnonvzosanuem
o0b6opyooeanus yenmpa « Touxa
pocmay
Ypok-npaktukyM "BosiHOBBIE
76 CBOICTBa cBeTa: JAuUCIepcus,

uHTepdepeHus u quppaxaus”



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Omnsitel Pezepdopna u nnanetapHas

bubnuorexa [JOK

77
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma
bopa
Hcnyckanue u MoriomeHre cBeTa
79 aromom. KBauThl. JIuHeHyaThIe bubmorera TIOK
' ) https://m.edsoo.ru/ff0c144c
CIIEKTPHI
80 VYpok-npaktukym "Habmronenune bubnuortexa [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHJIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
82 CrpoeHne aTOMHOTO s/1pa. bubnuortexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE TpEBpaICHUS. bubnmoreka [JOK
N3oTomnsl https://m.edsoo.ru/ff0clald
Pemenue 3aga4 o teme: bu6mmorexa [IOK
84
"PanuoakTuBHBIC NTpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuona monypacmnasna
Ypok-koHpepeHus
86 "PI; I/IoaK’[(‘EIBII){LI: U3JIYYEHUS B bubmorexa TIOK
5 Y " https://m.edsoo.ru/ff0c2126
pUpoJIe, MEAUIINHE, TEXHUKE
SAnepHble peakiuu. 3aKOHBI
87 C(flx paHeHEH 3au;1 OBOTO U bubmmorexa [JOK
P DA https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YHCE
88 DHeprus CBsI3U aTOMHBIX SAEP. bubnuortexa [JOK
CBs13b Macchl M BHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amad no teme "AnepHbie

peakun"



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
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90

Peakiuu cuHTe3a U A€JICHUS SAEP.
Hcrounuku sHeprun CostHIA U 3BE3]1

bubnuorexa [JOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koHpepennus "SAnepHas
sHeprerTuka. Jlencrteus
paanoaKTUBHBIX U3JTy4YECHUN Ha
JKUBbIE OPraHU3MBbI"

92

[ToaroroBka K KOHTPOJILHOH paboTe
1o TeMe "IJIEeKTpOMarHuTHOE ToJIe.
DNeKTPOMarHUTHHIE BOJIHBI.
KBanToBsie siBneHus"

but6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabora no teme
"DeKTPOMAarHUTHOE MOJIE.
DNeKTPOMAarHUTHBIC BOJIHEI.
KBanTtoBsie siBieHus"

94

[ToBTOpEHUE, 0000IIECHNE.
JlabopaTopHble pabOThI IO KypCy
"B3aumonaencrsue tea"

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

95

[ToBTOpEeHnue, 06061meHue. Pemenne
pacyUeTHBIX U KaUeCTBEHHBIX 33124
o Teme "TeroBsie mporecch”

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600meHue. Pemenne
pacyeTHBIX U Ka4eCTBCHHBIX 3aJ1a4
o teme "KIIJI TermmoBbIx
nsurareien"”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o606mmenue. Pemenne
PACUYCTHBIX U KaUCCTBCHHBIX 3aJ1a4
o teme "KIIJ[ anextpoycrtanoBOK"

bu6morexa [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpEHUE, 0000IIECHNE.

bubnuorexa [JOK
98 JlabopaTopHbie pabOThI IO KypCy 1 1 httos://m.edsoo. ru/f0c2c52
"CBeTOBbI€E ABIcHU"
[ToBTOpenue, o6o0mmenue. Pabora ¢
99 TEKCTaMHU I10 TeMe "3aKOHBI 1 bubmorexa 10K
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora ¢
100 Texkctamu 1o teMe "Konebanus u 1 bubmorexa TIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600menue. Pabora ¢
101 TekcTaMu o TeMe "CBETOBBIC 1 bubnmotexa LOK
. https://m.edsoo.ru/ff0c3044
SBJICHUA
[ToBTOpEeHue, 060061menue. Padbora ¢
102 TexkctaMmu 1o teMe "KBanroBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOIT'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI YYEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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