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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm deaepanbHO paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMbl 1O (U3MKe HampaBieHO Ha (OopMUpOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3WKe yUWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 0Oy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepurana
1o rogam oOydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO TOCIEN0BATENbHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUN paboueil MpOrpaMMBbI 10 Y4eOHOMY TIPEAMETY.

®dusuka SABISETCI  CUCTEMOOOpa3ylolMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE IPOIIECCOB
W SBIICHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUIECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpAa,
IpeNoCTaBseT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAy4HOTO METOJa
NO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH W
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOJIOB.

[lenn wusyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeNbHBIX OpraHuzainusx Poccuiickoit ®Denepanuu, peaau3yOIUX
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OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNne HWHTEpeca M CTpPEeMIICHHS OOyYaroluuxcsi K HaydHOMY
W3YYEHHUIO TPUPOMABI, PA3BUTHE HX HHTEIUJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/i€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa HW3Y4CHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O poJu (DU3UKU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
podeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOUW ¢ (DU3MKOM, OATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIICYNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHHWU  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKUE SIBICHUS C
UCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUETHBIX 3alad ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
nabopaTopHble  pabOTBI M OKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UHpOpMaIeld (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATSILHOCTH, CBA3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIil YpOBEHb) HA YPOBHE OCHOBHOTO OOILEro

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZEN0), B §
Kiacce — 68 yacoB (2 daca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).



[Tpennaraemseiii B mporpaMmMe 1o (pu3Mke mnepedeHb JadopaTopHBIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX PAa0OT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (pU3UKe.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3MmepeHue @u3nmueckux BeduuMH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOJY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObSICHEHNE
HaOmogaemoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®uznyeckue npuOOpPhHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOopa.
2. M3mepeHnue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MylmeHHOr0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBEICHUS O CTPOCHUHM BelLIeCTBA.

Crpoenue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>kenne yactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe naBmwxkenue, auddysus. B3aumomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIONMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHUEM

dboTtorpaduii).

2. OnbIThI 10 HAOJIOCHHUIO TEMIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAECTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsAsi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHHHM. Pacuér mytu u
BPEMEHU JIBUKEHHUSL.

SlBnenne nHepuMM. 3aKOH HMHEPUMHM. B3aMMOAEMCTBHE TEN KaK NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTE BemecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.

Cuiia Kak XapakTepucTuKa B3auMozeicTBus Ten. Cuila yopyrocTd W 3aKOH
['yka. 3mepenue cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIa
TskecTd. CHila TSDKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTUHENHOTO ABUKEHUS.
HabGnronenue siBjieHUST MHEPIIHH.

CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEll.
. CroxeHune CHJl, HallpaBJICHHBIX IO OJJTHOM MTPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO IBMKEHHs (IIapuKa B KHUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOMIIS U TaK Jiajee).

2. Ompenenenue CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM IJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPYKUHBI OT TPUIIOKEHHOU CHJIBI.

1
2
3
4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
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5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

JaBnenne. CriocoObl YMEHBIIIEHUS U yBEJIWYEHUS JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00bEéma, TemmepaTypbl. Ilepemaua maBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS JKUJIKOCTH OT TIyOWHBI. ['mapocratnueckuid
napajsokc. Coolraromuecs: cocyibl. [ napaBinieckie MeXaHU3MBbl.

Atmocdepa 3emau U atrmocdepHoe aaBieHHe. [IpUYUHBI CyIIECTBOBAHUS
BO3yIIHONU 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JaBJICHHS. 3aBUCUMOCTh aTMOC(EpPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUs KUJIKOCTHIO U Ta30M.

CooOmaromyecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBrieHne necTBUSA aTMOC(HEPHOTO JaBICHHUS.

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIIOBHE IUIABaHUS TEJN: IUIABAHWE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBHCMMOCTH Beca Tela B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHUCTBYIONIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIECH CUJIbI, IEMCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpY>KEHHOM B
JKUJIKOCTh YaCTH Te€Jla U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOITHOCTS.

I o

N
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[IpocTtble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBmiio
paBHOBecusi peiuara. [IpuMeHeHHe TmpaBWJIa paBHOBECHs pbluara K OJOKY.
«3onoroe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenne padbOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycioBui paBHOBECHS pblyara.
3. H3amepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneu 6. TeruioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOU TEOPUH.

Monenu TBEPAOroO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pACIIMPEHNE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHS BHYTPEHHEH JHEPTUU:
Temionepeaaya 151 COBEpIIICHUE paboThI. Bus TeIUIoNEepeAauu:
TEIJIONPOBOHOCTh, KOHBEKIIHS, U3JTyUYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konjaeHcaiusa. Mcmapenuwe. Kumenue. YaenpHas Terora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxnocTts BO31yXa.

DHeprus TOIIMBa. Y IeJIbHas TEMI0Ta CrOpaHusl.

[IpuHuunel pabotsl TermaoBbix asurarenei KIIJ temmoBoro nasuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.
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3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETJIOBBIX MPOIIECCAX.
Jemoncmpayuu.

1.

2
3
4.
5

© ® N o

HaGmnronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaGmronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Tel.

M3MeHeHne AaBieHUs ra3a IpU W3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuna naMepeHus: TeMIepaTyphl.

Bunel terionepenayu.

OxJtaxieHue Ipyu COBEPIIEHUHN pabOTHI.

HarpeBanue npu coBepiiieHrH pabOThHl BHEIITHUMHE CHJIAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmoienue kunenus.

. Habnrogenue noctosiHCTBa TEMIIEpaTyphl IIPH MJIABJICHUU.
13.

Monenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOIO PACIIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaGnronenne wu3MeHeHUST BHYTPEHHEH OHEpPruM Tella B pE3yJbTare
TEIJIonepeay ¥ padOThl BHEITHUX CHJL.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUW XOJOAHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJIOW  IIpHU
TEIMJI000MEHE C HATPEThIM METATUICCKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne npoiecca UCIIapEHNs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHON TEMIOTHI MIJIaBIEHUS JIbJIA.

Pa3znen 7. daekTprnyecKue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonericTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXTY TEIIAMH).

Onekrpuyeckoe mnone. Hanpssk€HHOCTE anekTpudeckoro mnosisd. IIpuHinmn
CYIIEPIO3UILIMU AEKTPUIECKUX MT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  AMAJIEKTPUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onekrpudeckass uenb. Cumia  TOka.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BeLIECTBA. 3akoH Oma
I ydactka nenu.  [locienoBarenbHOE M MAapalljIebHOE  COCAUHEHUE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre 1enu U NOTPpeOUTENN dIEKTPUIECKO s3Heprun B ObIiTy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3aumMomencTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYEHUE JUJIS )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1oOJe€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMAarHuTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTPOABUTaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHWE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTeHEPATOP. CrnocoOb1 MTOJTyYEHHU S AIEKTPUYECKOU DHEPTHH.
DAEKTPOCTaHIIMH HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpayuu.

DJeKTpU3aLus TEJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.

MonenupoBaHu€e CUIIOBBIX JIMHUHN JIEKTPUUECKOTO ITOJIS.
M cTOYHMKYM IOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B JKHUJIKOCTH.

11. 'a30BbIi pa3psia.

W X N U A WDN e
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3MepeHue Cuitbl TOKa aMIIEPMETPOM.

W3mepeHne 2IeKTpUIeCKOTO HANIPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anMozelicTBUE IOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHNTA.
MopenupoBaHue MarHUTHBIX MOJIEW IIOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DNEKTPOABUTATEIb NOCTOSHHOIO TOKA.

HccenenoBanne sSBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnbiTer apanes.

3aBUCUMOCTh HAIIPaBJICHUS WHIYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHU.

DJIEKTPOTE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o U kA w

10.
11.

12.

13.
14.

OnpITel TO HAOMIOACHHWIO JJIEKTPU3ALMUA TeNl HWHAYKIMEH U TpH
COIPUKOCHOBEHUHU.

HccnenoBanue neWCTBUS 3JIEKTPUUYECKOTO TOJII Ha MPOBOJHUKU U
TUDIIEKTPHUKH.

COopka u npoBepka pabOThI AIEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
W3mepeHue u peryIupoBaHHue CUJIbl TOKA.

W3mepenue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIErO 4Y€pe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

OmnBITHI, JAEMOHCTPUPYIOIINE 3aBHCHUMOCTh AIIEKTPUIECKOTO
COIMPOTHUBIIEHUS] TPOBOJHUKA OT €ro [UIMHBI, IUIOL[AANW TONEPEYHOTO
CEUeHUs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUS HAMPSHKEHUH TPH TOCIEI0BATEIHEHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia Ui CUIBI TOKa MPH MapauIeTbHOM COCIMHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YePe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH AJICKTPUYECKOTO TOKA, BBIACTSAEMOW Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO Yepe3 JamIodKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTess.

HccnenoBanrie MarHuTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
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15. I3yyeHue MAarHUTHOrO MOJIA TMOCTOSHHBIX MAarHUTOB TMpU  HUX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KATyIILKE.

18. M3ydyeHue neiCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUraTesibHOM yCTaHOBKH.

21. OnBITBI O HCCIEAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHON WHIYKIUU:
WCCIICNOBAHWE W3MEHCHHM 3HAYEHWS W HAIPaBICHHUS WHIYKIHOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBIWKEHUSA. PaBHOMEpHOE NPSIMOJMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBHkeHue. (CB0oOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. llepuon u yactora oOpalieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbKEHHUS, ChUla
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmiaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHOl TOukU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalneHusi. MoMeHT cuiibl. LIeHTp TsxecTw.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMiin. [loTeHnmanbHas sHeprus cxaron npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIrUH. 3aKOH COXPAaHEHMsSI MEXaHWYECKOU
DHEPIHUHU.
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Hemoncmpauyuu.

1.

o u k~ow

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS TEla OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOIO IBUKECHUSI.

Habmroienue 1BU»KeHUs Tea 10 OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Temexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCUTEIBHO KaOMHETA (PU3MKH.

3aBHUCUMOCTb YCKOPEHUS T€Ja OT MAcChl T€jla U JACHCTBYIOIIEN HA HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHne Beca Tea IMpu yCKOPEHHOM JBHKECHUH.

[lepemaya uMIryabca Mpy B3aUMOJCHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IPA HEYIPYTOM B3aWUMOJECHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYroM B3aUMOIEHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYEeCKON YHEPTrUuu U CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MTPHU ABUKEHUH TeEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

Onpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela TPU PAaBHOYCKOPEHHOM JIBMXKCHHH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnaenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JIBMKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK pPs HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko uIeHTa TPEHNUS CKOTBKEHUS.

Onpenenenne KECTKOCTH TPYKUHBI.
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9. OmpeneneHne pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
WCIIOJIb30BaHUEM HETOIBHKHOTO U TTOJABHUKHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS YIHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHusi M BOJIHbI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
DHEPIUH IPH KOJIeOATSIHPHOM JIBUKEHUH.

3aryxaromue — kojneOaHus.  BeIHyXAeHHbIe — KoJjiebaHus.  Pe3onaHc.
Mexannueckue BoOJiHBL. (CBOWCTBA MEXaHWUYECKMX BOJH. [IpomonbHble u
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomMKkocTh 3Byka W BbIcOTa TOHa. OTpakeHue 3Byka. MHDpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCa.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOEIH).
HaOmroierre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJie0aHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEpHOJa KoeOaHUl MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TIepHO/ia KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTHU TIEpHOJIa KOJeOaHUN MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. [IpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHoJia  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.

Paznen 10. D1eKTPOMATHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

14



ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolcTBa
ANeKTpOMarHuTHhIX BOdH. lllkana »iexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yuenue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounumku — cBera.  [IpsamMonuHeitHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHYyTpeHHee
OTpaXeHHe cBeTa. VICronp30BaHME TOMHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xom gydeir B JsmH3e. OnrThueckas cucrema ¢oToanmapara,
MHKpPOCKOTIa M Tejeckomna. [7a3 kak onTuyeckas cucteMa. bIM30pyKocTh H
JaIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxeHue
CHEKTPAJIbHBIX LBETOB. J(Ucniepcus cBeTa.

Jemoncmpayuu.

[IpsimonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ JIyder B paCCEeUBAIOIIEH JINH3E.

[Tomryuenue n300pakeHUi ¢ TOMOIIBIO JIMH3.

W X N U R W RE

[Tpuniun gevictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenb riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa Mpu CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaX€HHUsI CBETOBOrO Jiydya OT yrJia
MaJICHUS.
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2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKae.

3. HccrenoBanne 3aBUCHMOCTH yTJIa MPEIIOMIICHUS CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonmyueHue M300pakeHUI C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI cOOMparolei
JIUH3BI.

6. ONBITHI 1O Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna u mianerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpPaHEHHUs 3aps0BOTO U MAacCOBOrO YHCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MacChl W SHEpruu. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku sHeprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyUYCHUW HA IKHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroaeHue CIUTONIHBIX U JUHEWUYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMU YaCTHUIIBI 10 TOPMO3HOMY

nytu (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IToBTOPUTEIBLHO-0000IAKOIIMIT MOAYTb.

[ToBTOpUTETHEHO--0000IIAIONINI MOTYJIh TTPEAHA3HAYEH JJISI CUCTEMATH3alUN
U 0000mIeHHs  TOPEIMETHOIO  COAEpKaHWSg U OMbITa  JICSITENbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PM3HMKH, a TAKXKE IS TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 0 (u3uke s 0O0ydaromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MPEIMET.
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[Ipy n3ydyeHUM AAHHOTO MOJIYJIS PEANU3YIOTCSA U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUUBACTCS JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBCHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN TPUPOJAbI U TEXHUKH, OBJIAJECHUE YMEHMSIMH OOBSICHATH (PU3MUECKHE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelsia peaau3yercs
3a cuér TOro, 4yrto OOyyarolluecs BBIIOJHAIOT 3aJaHUsl, B KOTOPBIX WM
npeiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBACHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0OBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES U ITOJIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX MU3BECTHBIX BHUIIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus QUMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMuUpoOBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaskaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpOoOJieM, CBS3aHHBIX C TNPAKTUYECKUM TPUMEHEHHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 310POBbSI W  3MOLHOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUsl OE30MacHOro IMOBEAEHUS Ha
TPaHCIIOPTE, HA JIOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYy/IOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKA peQIIEKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4yejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,

oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
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COIMAIBHOW HAIPaBJICHHOCTH, TPEOYIOMMUX B TOM 4YHCIC U (DU3UIECKUX
3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY H3YyUCHHIO MPOdECCHil, CBA3aHHBIX C (U3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHSAAM COLMAJBLHOM U NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPHU BBHITIOTHEHUU HCCIEAOBAHUN U
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTrux,

e — TIOBBIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI 0 (PU3NUSCKUX O0BEKTAX U SBICHUSX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pPa3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX TJIOOQIBHBIX ITOCHICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMmbl MO (HU3UKE HA YPOBHE OCHOBHOIO
o01mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  y4eOHbIC  JICWCTBHS,  PETYJISATHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBnle JJornueckue JelicTBUA:
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BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUSA AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINIECKUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
($u3NYECKUX BETUYMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pElIeHMs, BbIOOp Haunbosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIBITA, UCCIIEJOBAHMS,;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE H
orOope WHGPOPMAIMKM WJIA JaHHBIX C y4ETOM MPEIIOKEHHOW Y4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
nHpopMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, ThuarpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAIIHSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XO0/€ OOCYXJAeHMs y4yeOHOro marepuala, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBAaTh HJEU, HAllEJICHHBIE HA pELICHHE 33JaYd U MOAJAEp KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;
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COMOCTAaBIIAATh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOJUYHO MPEJICTABISATh PE3YbTaThl BBITIOJHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIeprMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PHU3MUECKOM
poOJIeMBI;

MPUHUAMATh LIEJIM COBMECTHOM JEATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTHKEHUIO: paclpeAessiTh poyH, OOCYKIaTh MPOLECCH HU
pe3yabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (PU3NUecKux 3HaHUi;

OPUEHTUPOBATbCA B  PA3JIMYHBIX MOAXOAAX [MPHUHATUSA  PEIICHHH
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSITEJILHO COCTaBJIATh AJITOPUTM peleHus! (PU3NUeCcKol 3aJauu WIn
IJlaHa MCCIEOBaHUSl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMeHTUPOBATh MIpejiaraeMble BAPUAHTHI pELICHUH;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJECHHBIX OMIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YbTATa LEIH U YCIOBUSIM;
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CTaBUTh €051 Ha MECTO JPYroro 4eyioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIOro;
npU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHX 3a/1a4 WIH
B YTBEPIKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIAS
cuna, aedopmanusa  (ymopyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEMIOBOE JBHKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpalleHus, mepenaya AaBiCHUS TBEPABIMU TEJIaMH, KUAKOCTSIMH U
razamu, atMochepHOe JaBlieHHWe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX SIBJICHUM B
OKpYXalollleM MHpEe, B TOM uHcIe (U3UYECKHE SBICHUS B TPUPOJIE:
MPUMEPHI JIBUKEHHUS C Pa3UYHBIMH CKOPOCTSIMU B JKUBOW W HEXHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOCc(EepHOro JaBJjCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PBIO, phlUaru B
TeJIe YelIOBeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;
OMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCIIOIB3YS
dbuznyeckre BEIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CHUJIAa TSAKECTHU, BEC
Tella, Cuja TpPEeHUs, JAaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAOIIAsI CHJIa, MEXaHWYeCKas paboTa, MOITHOCTh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHHU3MOB,
KMHETHYeCKass U TOTEHIMAIbHASI SHEPTus), MpPU OMHCAHUM MPaBUIBHO
TpakToBaTh  (PU3MYECKUH  CMBICH  HUCHOJIb3yeMbIX  BEJIIMYUH, HUX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIHUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs CWl (BAOJL OJAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh IPUYUHHO--CJIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaT pacy€THbe 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMmyIibl, CBS3BIBAIOIINE (PU3MUECKHUE BEJIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEHIIUTh NpPH MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
OpeanosjgokeHne  (TUmoresy),  pasinyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBITIOJIHATD MPSIMbIE W3MEPEHUS PACCTOSAHUS, BPEMEHU, MACChl TeEIa,
o0béMa, CUJIBI M TEMIEPaTypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(@pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aO0COTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO ABWKYULIErOCsl TeJla OT BPEMEHM [BHXKEHUS TENA, CHUJIbI
TPEHUSI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJI0, YCIOBUM
TUTaBaHMsSI TEJ, YCIOBHMI paBHOBECHsS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeNysl NPEJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEJIOKEHHBIX TaOnuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHbIE H3MEpPEHUS (PU3NYECKUX BEIMYHUH (IJIOTHOCTh
BEIIECTBA JKUIKOCTH M TBEPAOrO Tejla, CHUJIAa TPEHHUS CKOJIbXKEHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIONIAs  CWJa, JICWCTBYIOIIAs  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT MONe3HOro AeWCTBUA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TPH
BBITIOJIHEHUU HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUCHHE NCKOMOW BEJIMYUHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phIuar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapaKTEePU30BaTh TPHUHITUILI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIIUITHAKY, YCTPOHUCTBO BOJOMPOBOJA, THUAPABIMYECKHA  TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBbIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOAuUTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (DU3UYECKUX 3HAHUM B TOBCEIHEBHOUN
KU3HH JJ1s1 oOecriedueHusi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpeie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HUH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM ¥ TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

WCITIOJIB30BATh MPY BBHITIOJTHEHUN YUCOHBIX 3aIaHUI HAYYHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIUU (HU3HUECKOTO CONEPKaHUsA, B TOM
quciae MyOJMYHO JAenaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax MpPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALIUEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIECIOBAHHUI paclpenesiaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMH 33Ja4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACWCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHE OKPYKAOITHUX.

K xoHiy 00yueHus B 8 kjacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSTHUS BEILIECTBA, KPUCTALTUYECKHUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOM JBHUTATENb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSIHHBIN JICKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpICBaHHUE), KHIICHUE,
Terjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIUSI, U3JIyYCHHUE),
AJIEKTPU3ALUA TEJ, B3aUMOJCHUCTBUE 3aAPSI0B, JECUCTBUSA DIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBHE MArHUTOB, JECHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
[0 OIMCAaHUI0 WX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUU B
OKpY’)KalollleM MHpe, B TOM 4Yucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSIPDHBIE SBICHUS B TPHUPOJE,
KpUCTAJUIbI B mpupoiae, uznydeHue ColiHIla, 3aMEp3aHUE BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sABJIeHUsI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaroCOB, pOJb MAarHUTHOTO TMOJSA JJIs KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUH;
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OIKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUECKHUE SIBICHUSA, UCTIOIB3YS
dusznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIUioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIIAXXHOCTH BO31yXad, JJIEKTPUYECKHU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHHUE, CONPOTHUBJIECHUE IPOBOJHMKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(¢u3nYeCKUi CMBICI HCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €OMHHIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpauku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKkTepU30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ys OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO--KHHETHYECKON TEOpUHU
CTPOEHHUS BEIEeCTBA, MPUHLUI CYNEPHO3ULUHU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMS DHHEpPrud, IpPU ITOM JaBaTh
CIIOBECHYI0 (OPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBACHATH (PU3MYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YMHCIE U B
KOHTEKCTE CUTYalMi NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTeEPa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYeCKuX
IaroB ¢ Omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCMIOJIB3YSd 3aKOHBI U
dbopMyIbl, cBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHUS 3a/la4yd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3ajJadyd, BbHIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEOoOXoAuMble JUIsl €€ peleHus, NPOBOAUTH PACUETHl M CPABHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPU MOMOIIU
(Gu3NYECKUX METO/OB, HCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAINOJNIOKEHUE, OLECHUBATh MPABUIBHOCTh IOPSAKA
MIPOBEJEHUSI UCCIIE0OBaHUs, J€JIaTh BBIBOIbI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
du3nyecKux CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHUH OT LBETa M3yyaromiend (MOrJIonaronieil)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
IomaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allsi MarHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JI€ACTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyZ0BaHUsl, OMUCHIBATH X0/ ONbITA U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHJBl TOKA, HANPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPHOOPOB U JATUMKOB (DPU3MYECKUX BEJIUYMH, CPABHUBATH
pe3yIabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKOIN BEIMUUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIECHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH IONEPEYHOIO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHHMK, OT HANOpsDKEHWs Ha  POBOJIHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHJE TaOMUI U TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUMX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUH, U
BBIUMCIISTH 3HAUCHHE BEJINUMHBI,

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI  JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOMl Ha HMX omnucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK HIIEKTPUUYECKOW HHEPIUH, 3JIEKTPOOCBETUTEIBLHBIE
npUOOPHI, HArPEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, SJIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIONIB3YSl 3HAHMS O CBOWCTBAax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM

27



TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUraTelib BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUUYECKUX
Lene ¢ MmocaeoBaTeIbHBIM U MapajlIeIbHbIM COCAUHEHUEM DJIEMEHTOB,
pasnuyasi ycloBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HWHOpMAIMIO O  IpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIEH Cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3UUECKOTO  COJEpKaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(OpMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBOM MM MOXKET OBITH HEJIOCTOBEPHOM;
WCIIOJIb30BATh NP BBHIMOJHEHUN YUEOHBIX 3aJaHUIl HAyYHO--TTOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COACp)KaHUS, CIPABOYHBIE MaTepHUalbl,
pecypchl cet MIHTepHeT, BlIaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKWE YCTHBIC COOOIICHWS,
0000mass wHOOPMAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YIbTAThI
MPOCKTHOM WJIUM UCCIEAOBATEIBCKOW NEATEIIBHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BBICTYIICHUE MPE3ECHTALINEH;

IpU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIIECCOB pachpeAcssiTh O0SI3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJla4yaMU, CJIETUTh 3a BHITIOJIHEHUEM ILJIaHA JICUCTBUN U
KOPPEKTUPOBATh €r0, AaJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATEIIbHOCTh TPYIMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOICIICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgactaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Teia, paBHOBECHE, MEXaHMYECKUE KOJICOAHUs U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
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CHEKTpPbI MCIyCKaHUs U MOTJIOIIEHus, anb(da-, OeTa- 1 raMMa-u3Iy4eHHUs,
W30TOIIBI, SIIEPHAS] SHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
naJicHuE Tell, pABHOMEPHOE JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUKEHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKEHUE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPaHEHUE, OTPAXEHHE U IPEIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OEJIOr0 CBETa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHUS  CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MJIaHeT COJTHEYHOW CUCTEMbI, pEAKTHBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMM, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B IMpPHUPOJE, OMOIOrMYecKoe AECWCTBHE BUIUMOTIO,
yiIbTPadUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaJMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJAUOAKTHBHOE H3ITyYEHUE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPAIMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM IEPEBOAMTH IPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PUINYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIb3YS
¢usznyeckue BETUYMHBI (CpeqHSsi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEpPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, MEPEMEIIECHUE, NyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOpPEHHUE
CBOOOJHOTO TMaJeHus, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
NOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS 3HEPTUS CHKATOU
NPYXXUHBI, KHHETHYECKas SHEPrus, INOJHAs MEXaHW4YecKas >SHEepIrus,
NEepPHOJI U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, I0KA3aTelb MPEJOMIICHUS CPENbI), P OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCHOJIb3YEMbIX BEJIUYHH,
00O3HAUYEHUA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTbH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
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XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3ULIHMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SACPHBIX PEAKIMIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTH OOBICHEHHE U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOil Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemary pacy€THble 3adaud  (ONHUparluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HAa OCHOBE aHaJIW3a YCIOBUS 3aJladyd 3allMChIBaTh KpaTKOe
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIsl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYUHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PpEUIUTh MpPU MOMOLIU
(U3MYECKUX METOOB, HCIOJb3ySl ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBEICHHSI  UCCIIEIOBAHUS, JIEJIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOJUTH OMbBITHI IO HAOJIOACHUIO (PU3MYECKHX SBJICHUN WIH
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh MEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTATYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIpOCTpaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKalle U CBOMCTB H300pakeHHUsl MpeaMeTa B coOuparouiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0oOpyZoBaHUsl, ONUCHIBAaTh XOJI OMbITa W  €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;

IPOBOJUTH NPU HEOOXOJIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeaessis
cCpeqHee 3HA4YeHHE H3MepsAeMOoill BelanuuHbl ((POKycHOE paccTosHue
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOpP CHoOc00a H3MEPEHUs
(M3MepUTEIILHOTO IPUOOpPa);
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OPOBOAUTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
MCIIOJB30BaHUEM MPSIMBIX H3MEPEHHUU (3aBUCUMOCTh IYTU OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOPOCTH, MEpHOja
KOJICOAaHU MaTeMaTHueCKOro MasTHHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)KE€HHUs CBETa OT yIJia MaJeHUs U yIija MpeIoMIICHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BETUYMH B BHUAEC TaOJNMIl U T'paQUKOB, JIeNaTh BBIBOJbI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpEIHss
CKOPOCTb M YCKOPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUS! CKOJBKEHUS, MEXaHW4ecKas padoTa M MOIIHOCTh, YacTOTa U
nepuoJl KoieOaHWii MaTeMaTHYeCcKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccujga coOuparomed JIMH3bI, PAJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHUS, COOMpATh 3KCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKIIUH, BBIYUCIIATH
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBATh MOJYYCHHBIC PE3YIbTAThl C YIETOM
3aJaHHOU MOTPEIHOCTU U3MEPEHU;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKU HW3YYEHHBIX (U3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPJOE TEI0, TOUYCHYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JWH3a, TUIAHETapHas MOJElbh aTroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/Pa;

XapaKTEepPU30BaTh TPUHITUIBI  JIEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM 4YHUCIIE:
CIUJOMETp, MATYMKW TIOJOXKECHHsSI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOMN, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHX IMPOIECCOB
IpU pELICHUU Y4eOHO--MPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMbl IS
MOCTPOEHUS N300paXKEHH B IIJIOCKOM 3epKajie U cOOUparomien JuH3e;
NPUBOAUTh  NpUMEphl  (HAXOmWTh  WH(MOpPMAIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I obecniedeHrss 6€30MacHOCTH MpY 00pallieHuu ¢ npudopamu U
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOI'O ITOBEACHUS B OKPYIKAIOILEH CPELE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HHTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTH ONPEENIEHUs] JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJIHUTENIbHBIX HCTOYHUKOB;

WCITOJIB30BAaTh MPY BBIMOJHEHUN YUEOHBIX 3aJaHUIl Hay4YHO--NOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHMs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHMs,
nyOJIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIB30BAaThb  U3YYEHHBIU
NOHATUUHBIN anmapaT W3y4aeMoro pasziena (U3HKA U COINPOBOKIATh
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.

32



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METOJT TO3HAHUS 2 1 bubmmorera [TOK
) i g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CTpoeHUe BeIEeCTBA 1
p H https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
b K
3.1 MexaHnuueckoe OBMKECHHE 3 nomorexa IO

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK
3.2 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMH, )KUJAKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMoChepHoe AaBneHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.2 IT 5 1
POCTRIE MEXQRHSMEL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 exafuHeckat Sueprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenJioBble IBJI€HUA
1.1 CTpoeHue U CBOICTBA BEIISCTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i % 2 1
OCTOSIHHBIN AJIEKTPUIECKUN TOK 0 7 hitps:/m.cdsoo.ru/7f418 ] ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KUIIACC

KoangecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 | bubmuorexa [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
o bub OK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. BﬂeKTpOMaFHI’ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJICHHS

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK
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https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf4 1 ada6
bu6mmoreka [IOK
52 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAAcpHbIe peariuii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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ITOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchbl

®usnka — Hayka 0 IpUpOJE.
SIBneHns npupoabl

Ddusznueckue sBICHUS

®uznyecKue BEINYMHbI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPHI PU TTOMOILHN
KUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TeMneparypol"

MeTo1b1 Hay4HOTO TIO3HAHMSI.
Onucanue GpU3NUECKUX SBICHUH C
MIOMOILBIO MOJEIIEN
VYpoxk-uccnenosanue "IIpoepka
TUIIOTE3bl: JAJbHOCTD MOJETA MIapHKa,
MYIEHHOTO0 TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"

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

Crtpoenue BemiectBa. OMBITHI,
JTOKa3bIBAIONINE JUCKPETHOE CTPOCHHE

38

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a




BE€IICCTBA

B3aUMOICUCTBUS TEIl. Cuna

39

8 JIBMIKeHHE 4acTHIl BEIIEeCTBA bubmorexa HOK
= https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OnbITHI 1O
9 HaOJIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
Tra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUMN
1 BO16I. O00OIIEHHE 110 pa3ieny bubnnoreka [JOK
«lIepBoHauanbHbBIE CBEAECHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEIIECTBA
MexaHuueckoe JBUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubnnorexa LIOK
p p P https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
bubmuoreka [JOK
13 Ckopoctb. EqUHHUIEI CKOpOCTH
p A H P https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTt 1 BpeMeHH NBIKEHUSA bubnmnorexa [IOK
yr p a https://m.edsoo.ru/ff0a0aec4
15 Nuepuusa. Macca — Mepa HHEPTHOCTH bubnmnorexa [JOK
TEII https://m.edsoo.ru/ff0a0c10
[LnotHOCTH BemecTBa. Pacuer macchl u bu6mmoreka [IOK
16
0o0BEMa Teja MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHue
TUIOTHOCTH TBEPAOTO TEIIA»
13 Pemenue 3amgau no reme "[1noTHOCTH bubnmoreka [JOK
BerrecTna" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepuCTHKa




ynpyroctu. 3akoH ['yka

JlaboparopHuas pabota «3ydenue
3aBUCHMOCTH PACTSKCHHUS

20
(meopmanu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»

21 [[“IBnenue TsroTenus. Cuia TSKECTU
CB43b MEXY CUJION TSKECTH U

22 Maccoi tena. Bec tena. Peenune bubmmorexa [TOK

L ) | https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuiia TsKecTu

7 Cuna TspKecTH Ha JPYTruX IUIaHeTax. bubnnorexa [JOK
DOU3NYECKNE XapaKTEPUCTUKU TLIAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK

24 N3mepenue cui. JJlunamomer

P A p https://m.edsoo.ru/ff0al8cc
bubnuorexa [JOK

25 Bec Tena. HeBecomocTh 1

https://m.edsoo.ru/ff0al778
CIokeHue ABYX CHJI, HalPaBICHHBIX
26 10 OJTHOM T 5{?\/4):171 ’ bubmorexa HOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHozeiicTByrOMmAas cui

7 Pemenue 3agad mo reme
"PaBHonelicTByrOmas cui'"

73 Cwuia Tpenus u e€ Buasl. TpeHue B bubnmnoreka [JOK
HPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
3aBUCHUMOCTH CUJIbI TPEHUS

29 CKOJIB)KEHUS OT CUJIbI IaBJICHUS 1 bubmorexa HOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAOIINXCSI
ITOBEPXHOCTEN»
30 Pemenue 3anau Ha onpenenenne
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PaBHOJICMCTBYIOIICH CUIIBI

Pemenue 3agau no remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue

bubmuoreka [JOK

31
cuiy, «Cuiely, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CUI»
KonTtponsHas pabora no Temam:
«MexaHu4ueckoe IBMKEHHEY», «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHIIY,
«CHIBD
13 Hasnenue. CriocoObl yMEHBIIIEHUS U bubnuorexa [JOK
YBEJIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3za. 3aBUCUMOCTD
34 aBJIEHMSA raza oT 00béMa bubnnorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBiaeHus TBEPILIMU
35 TCJ'II;.MI/I JKUIKOCTSIMU U f“)a:«zaMI/I 3akoH bubnmnorexa [IOK
» HHA ' https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )XKUAKOCTH U rase, bu6mmoreka [IOK
BBI3BAaHHOE JIEMCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coo0mmarommecs cocyabl
Harom YA https://m.edso0o.ru/ff0a2970
39 I'mnpaBiudeckuii mpecc bubmorexa LOK
AP P hitps://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi

JKUIKOCTHBIM HacocC
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41 Atmocdepa 3emitn ¥ MPUUYUHBI €€ bubnunoreka [HOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Be LA epHoe €Hue
¢ BO3AYXA. ATMOChEPHOE JaBeH https://m.edsoo.ru/ff0a2bSa
43 H3mepeHne aTMOChEpHOTo AaBIICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EPHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepousa. Armocdepnoe bubnnoreka [JOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agayq mo reme "
AtmocdepHoe naBieHue"
JlelicTBUE )KUJIKOCTHU U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JIaGopartopnas padora «Onpeaenenne
48 BI)ITaJI'I)KI/IBzIO er;l CHJTBI efII)CTB ei bubmorexa [JOK
o s yiom https://m.edsoo.ru/ff0a33fc
Ha TEJIO, TOTPY>KEHHOE B KUJKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanme 3aBUCHMOCTH Beca bu6mmoreka [JOK
TeJa B BOJIE OT 00BbEMa MOTPY>KEHHOM https://m.edsoo.ru/ff0a3514
B KUJIKOCTh YaCTH TeJa»
bubmuorexa [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpyHnpoBaHue apeomMeTpa uin

KOHCTPYHUPOBAHUE JIOJIKU U
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52

omnpezaeneHue e€ rpy30noabEMHOCTH"

Pemenne 3amau no remam: «llnaBanue
cynoB. Bo3ayxoriaBanuey,
«/laBneHue TBEpABIX TN, KUIKOCTEH
1 Ta30B»

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

53

KonTtponpHast pabora o Teme
«/laBiIeHHE TBEPABIX TEJI, JKUIKOCTEH
Y Ta30B»

54

Mexanunueckasi pabota

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

55

56

MomnocTts. Equnauiiel MoniHocT

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BHBAEMOU MpH
noabéMe 1o Jjectuune"

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

57

58

59

[IpocTsie MexaHn3Mel. Peryar.
PaBHOBecue cuit Ha ppruare

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGoparopHas paboTa
«MccnenoBanue ycIoBUH PaBHOBECHS
peryara

Pemenue 3amau o Teme «Y CIIOBUSA
pPaBHOBECHS pblyara»

0.5

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

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

60

Koaddurment nosesHoro neicTpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUIOCKOCTH

0.5

61

Pemenne 3amau mo teme "Pabora,

bu6mmorexa [IOK
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62

MomHocTh, KITJT"

MexaHnyeckas dHeprusi.
Kunerndeckas v NOTCHIMAIbHAS
JHEprus

https://m.edsoo.ru/ff0a4c48

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

63

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUu

YPOK-3KCIIEPUMEHT 110 TeME
"JKCepUMEHTAILHOE OIpE/IECIICHHE
M3MCHCHUS KUHETHYECKOM U
MOTEHIIMATBLHON SHEPTUH MPU
CKaThIBAaHHMH TEJa 110 HAaKJIOHHOM
IIOCKOoCTH"

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

65

66

KonTtponpsHast pabora o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHS

PesepBHelit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnueckoe JBHKeHne"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeec6

67

Peseprubrit ypok. PabGorta ¢ Tekctamu
no teMe "JlaBneHue TBEPABIX TeN,
JKUJKOCTEN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

68

Peseprubrit ypok. PabGorta ¢ Tekctamu
o teme "PaboTta. MomiHoCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12
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8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOJIO)KEHUS MOJIEKYJISIPHO-
eTIeCKOl Teo o . | bubmuorexa [JOK
KHHETUYECKON TEOPUU U UX ONBITHBI
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
Macca u pazMep aTOMOB U MOJIEKYJI 1
Mopaenu TBEPAOro, JKUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM |
BEIIIECTBA HA OCHOBE MOJIOXKEHHI
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
Kpucrannuyeckue u amop@Hsie Tena 1 bubmorexa HOK
WCTaJUTMYECKUE U aMOp(HBIE TE
p p https://m.edsoo.ru/ff0a5800
CmaunBaHue U KalmWUISIPHOCTb. | bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
TennoBoe paclIMpeHne U CxKaTUE 1 buommorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATyphI CO
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS 1

YaCTHI]

45




YHCHBHOﬁ TCIIJIOTHI IJIABJICHUS J'IL,Z[a"

46

9 Bryrtpennsis sueprus. CriocoObl bubnunoreka [HOK
WU3MECHEHUS BHYTPEHHEW dSHEPruu https://m.edsoo.ru/ff0a5c60

10 Buel Teronepenauu Bubmorexa ITOK

https://m.edsoo.ru/ff0a6412

Ypok-koudpepennus "IIpakTnyeckoe

11 HCI0JIb30BaHUE TEIIOBBIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIENISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo TemnoTsl. Y aenbHast bubnuorexa [JOK
TENJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEeHHE TEIII0BOTO OanaHca. bubnnorexa [HOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabota

14 "UccnenoBanue sBICHUS bubmuoreka [JOK
TEI1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"
Pacuer konuyecTBa TEMIOTHI,

15 HEO0OXOIUMOTO JIJIsl HATPEeBaHUS Tela
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
yEJIbHON TEMJI0EMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOMBa. Y IeJbHas TerIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAECBaHUE

18 KPUCTAJUIMYECKUX TEJ. Y JeIbHast bubnnorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK

https://m.edsoo.ru/ffO0a72fe




20

21

22

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenue

Kunenune. Y nennHas Temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHMOCTH TEMIIEPATypPhl KUTICHUS
OT aTMOCc(epHOTO JaBICHUS

Bnaxnocts Bo3ayxa. JlaboparopHas

pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIAXXHOCTH BO3ayXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

Pemenue 3agau Ha onpeneneHue
BIIQYKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TEIIOBBIX
neurareneid. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KIIJI TenoBoro aBurares.
TemioBble IBUTATENN U 3aLIUTa
OKPYKAKOLIEH CpeIbl

3aKOH COXpaHEHMsI U ITPEBPALLICHHS
SHEPI'HH B TEIUIOBBIX MpOIEccax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

27

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "TennoBble SIBICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUI
BeriecTna"

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

28

29

KonTponbhas pabota no teme
"TennoBsle sABIeHU. I3MeHeHNE
arperaTHeIX COCTOSIHMM BemecTa'

SHCKTpI/IBaHHH TECII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae
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VYpoxk-uccienopanue "IneKTpusamus

30 T UHIYKIHUEN U IpU
CONPUKOCHOBEHUN"

31 B3aumoneiicTBre 3apsyKEHHBIX TEII. bubmuoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.

1 HanpskeHHOCTD 3JEKTPUUECKOTO bubmumoreka [IOK
nosst. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsaoB.

33 OnemeHTapHbIN 3apsag. CTpoeHue
aToMa

34 [IpoBOAHUKY U TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHU DIEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6

35 Penrenue 3a1a4 Ha TpUMEHEHUE bu6mmoreka [IOK
CBOMCTB JJICKTPUYECKUX 3apsA 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €r0

36 cymecTBoBaHus. MlcTouHUKN bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

3JIEKTPUYECKOTO TOKA

37 JlelicTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenosanue "JleiictBue

38 AIIEKTPUYECKOTO TOJISI Ha TPOBOJAHUKHI
Y TADTIEKTPUKH"

39 DIIeKTPUUYECKHI TOK B METaJIaX, bubnmoreka [JOK
KHUOKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpuuecKas 1ernb U €€ COCTaBHbIE

qacTu
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Cwita Toka. JlabopaTopHas pabora

" bubnunoreka [HOK

41 I/I31v'1'epeHHe U PETYJIUPOBAHUE CHUIIbI 0.5 hitps-//m.cdsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECcKOoe HaMpsKEHHE.

42 BoasT™metp. JITabopaTopnas pabota 0.5 bubnunoreka [HOK
"NU3Mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a%14
HarnpsxeHus"

43 ConpoTuBieHNE TPOBOJHUKA. bubnmoreka [JOK
Y aenbHO€ CONPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTta "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHUS | bubnuorexa [JOK
[IPOBOJIHUKA OT €0 JJIMHBI, IO N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHHUs U MaTepuana”
3aBUCUMOCTb CHJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LHOK

https://m.edsoo.ru/ff0aad44a
nenu
JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH CHIIbI
46 TOKa, UYIIET0 Yepe3 Pe3ucTop, oT 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0aa04e
COIPOTUBIIEHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U apaIeIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka

43 [IpaBUJIa CIIOKEHUS HAIIPSHKEHUHN IIPU | bubnnorexka [HOK
MOCJIEIOBATEILHOM COCAMHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

49 JlaGopaTtopnas padora "IIpoBepka 1 bubnuotexa [JOK

49




mpaBujia I CUJIbI TOKA IIPpH
napaujiCJibHOM COCAUHCHUN

https://m.edsoo.ru/ffOaadle

pe3ucTopoB”
Pemenue 3amay Ha mpuMeHEHNE
50 3akoHa OMa JJ1s1 pa3InyHOro Bubmorexa ITOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopnas pabora "Onpenenenne
52 a60TpI)1 I/If/lOHIIfOCTH IJIeK pnqecxoro bubmorexa HOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKHE IICTTH ¥ IIOTPEOUTEIIN
53 AIEKTPUUECKOMN SHEPIUHU B OBIT bubmorexa [IOK
p P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/bl.
54 3apspKeHHBIE Tela U UX bubmorexa [TOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [locToTHHBIN
ANEKTPUIECKUIN TOK"
KonTponbhas pabota mo Teme
"DnexkTpuueckue 3apsabl.
55 3apspKeHHBIE Tela U UX bubmorexa [TOK
p . . https://m.edsoo.ru/ff0abea8
B3auMoiercTBus. [locToTHHBIN
AIEKTPUYECKUM TOK"
56 IlocTossHHEIC MATHUTEI, X
B3aMMO/ICHCTBHUE
57 VYpok-uccnenoBanue "M3yuenue bubnuotexa [JOK

TIOJIEH TIOCTOSHHBIX MArHUTOB"

50
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58

59

60

MaruutHoe mojie. MarHuTHOE I10J1€
3eMIId U €ro 3HaUeHuE IS JKU3HA Ha
3emie

OnbIT OpcTeaa. MaroutHoe nose
3JIEKTPUUYECKOTO TOKa MarauTHoe
0JI€ KaTYIIKH C TOKOM

[IpuMenenue 31eKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3yueHune neiCTBUS MATHUTHOTO
T10JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

62

ONEeKTpOABUraTelb HOCTOSIHHOIO TOKA.
Hcnonp3oBanue anexTpoaBurareneii B
TEXHUYECKUX YCTPOUCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue U U3yueHue
paboThI neKkTpoaBuraresns"”

Omnbiter @apazes. 3akoH
3JIEKTPOMArHUTHOW MHYKLIHH.
IIpaBuino Jlenna

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

63

Onekrporeneparop. Criocoos
MOJTyYEHUS JICKTPUICCKON SHEePTUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX dHEPTUU

64

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUYECKHE U
MarHUTHBIC SIBICHUS"

65

KonTpomnpHas paboTa mo Teme
"DNIeKTpUUECKUEe U MAaTHUTHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

51




sBieHus"

66 PesepBHblit ypok. Pabora ¢ Tekctamu | bubmumoreka [IOK
1o teme "TernoBsle ABICHUS" https://m.edsoo.ru/ff0accSe
PesepBHeIit ypok. Pabora ¢ TekcTamu

67 no teme "[locTostHHBIN 1 bubmorexa HOK

N " https://m.edsoo.ru/ff0acdc6

ANEKTPUUECKUHN TOK

68 PesepHbIii ypok. PaboTa ¢ Tekctamu |
o teme "MarHuTHbie sBICHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 2 14.5

I[TPOTPAMME
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9 KIIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero Kourposbuble IIpakTHyeckue i[:;:eﬂl/lﬂ :)I;l[()l:ll:())l:;feﬂbﬂble
padoThI padoThI pecypeni

1 MexaHnueckoe ABUKEHUE. 1
MarepuanbHasi TOUKa

) Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bubnunoreka LIOK
MEXaHHUYECKOI'0 JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMONIMHEHOE | bubnuorexa [IOK
JBHKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBwxeHue. CpeHsss U MTHOBEHHas 1
CKOPOCTh

5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka [HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O ABM)KEHUS. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS Teya Mpu 1 | bubnmnoreka [JOK
PaBHOYCKOPEHHOM ABMKEHUHU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH MI0CKOCTH"

8 CBoboaHoe nagenue ten. OnbIThl 1

53




Ianunes

PaBHOMEpHOE ABMXKEHUE IO
okpyxHocTu. [Iepuon u yacrora

bubnunorexa LIOK

? obOparmenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ae176
CKOpOCTH
10 LleHTpOCTpEMUTEIBHOE YCKOPEHHE
11 ITepssiii 3akoH HetoToHA. BexkTop bubmuorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubmmoreka [JOK
PaBHoxelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuorexa [IOK
Cyniepnio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bubnnorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edSO(])_.Iru/faneca2
16 Pemenue 3agau no reme «Cuna
YIOPYTOCTH
17 JlaGopaTtopHas pabota «OrnpeneneHue bubmuoreka [IOK
JKECTKOCTH MPY>KUHBD» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cia Tpeis hnps://m.edsoil.ru/fanms
19 Pemrenne 3agad mo teme «Cuna bubnunorexa LIOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpeznenenue bubmuorexa [JOK
Kod(dUITMEeHTa TPEHUS CKOIbKCHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no reMe "3aKOHEBI bubmmorexa TIOK

https://m.edsoo.ru/ff0afb8e
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Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

Cuita TSHKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHUE CBOOOIHOIO buGnuorexa [IOK
+ Y OKOP https:/m.edsoo.ru/ff0af044
aJICHUS
Ypoxk-koudepenuus "/[Bmkenue ten
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3agau mo teme "Cuna
24 TSKECTH M 3aKOH BCEMUPHOI'O bubmmorexa [OK
. P https://m.edsoo.ru/ff0af5f8
TSITOTEHUS

75 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTth 1 meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHalbHOW TOYKH.

26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe bubnunoreka LIOK
TBEPIOTO TEJA C 3aKPEIIEHHOI OChIO https://m.edsoo.ru/ff0afe36
BpallleHus

27 MowmeHT cunsl. LeHTp TsKECTH

73 Pemenne 3agau mo teme "MoMeEHT bu6nmorexa LIOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONH paboTe MO

29 TeMe ”MexaHI/IquK(lze I[BI/I)KGII:;I/IG bubmmorexa OK

. ., ’ https://m.edsoo.ru/ff0b0408
B3anmoneiictBue Ten
KonTponbhas pabota no teme
30 "MexaHUYeCKO€e IBIKEHUE bubmmorexa TIOK
. | ’ https://m.edsoo.ru/ff0b06ec
B3anmoneiictBue Ten
3l Umnynec Tena. Umnysbe cuibl. 3aKoH bubmuoteka [IOK

COXPaHEHHUs UMITYJIbCa. YIIPYroe U

https://m.edsoo.ru/ff0b07fa
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HEYIIPYroe B3auMOJIeHCTBUE

Pemenue 3aga4d mo reme "3aKkoH

bubnunoreka LIOK

32 COXpaHEeHHUs ummyJbca" https://m.edsoo.ru/ff0b096¢c
13 VYpok-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubnmnoreka HOK
34 Mexannueckas paboTa U MOIIHOCTh hitps://m.c dsof)l.ru /E£0b0a84
35 PaGota cuIbI TSDKECTH, CHIIBI bubmuoreka [{OK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpezaeneHue
36 paboThI CUIIBI TPEHUS IIPU
pPaBHOMEPHOM JBUKCHHUM TeJa 110
TOPU30HTAJILHOM ITIOBEPXHOCTH»
17 CBs13b SHEPruu U padoThI.
[ToreHunanbpHas 3HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B
MEXAHUKE
40 JlaGopaTtophast pabora «3yuenue bubnuoreka [JOK
3aKOHA COXPaHEHUs DHEPI UMY https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHKEHUE U €0 bu6nmorexa LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromiue KoueoaHusl. bubnmnoreka [JOK
Brinyxennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil 1 Npy>KUHHBIA

MasATHHUKHU
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44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuoja KoaebaHui OT KECTKOCTH
MPY>KUHBI U MacChl Ipy3a»
[IpeBparnieHue SHEPrun Ipu
MeXaHNYECKUX KOJeOaHuIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

JlaboparopHas pabota «Onpenenenue
YacTOThI U IEproJia KoJeOaHmit
HPYXKHHHOTO MasiTHHKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJIa KoJIeOaHmi
rpysa, OJABEIIEHHOI0 K HUTH, OT
MaccChl Tpy3a»

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

48

49

50

Mexaunueckue Boiabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJIHBI

VYpok-koHpepeHuus "MexaHuueckne

BOJIHBI B TBEpAOM Teie. CelicMuyeckue

BOJIHBI"
3ByK. PacnipocTpanenue u oTpakeHue
3BYyKa

bubmuoreka [{OK
https://m.edsoo.ru/ffOb2 1fe

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenus "YapTpazByk u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca
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[TonroroBka Kk KOHTPOJIBHOU paboTe Mo

but6mmoreka [IOK
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TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoneOaHusi U BOJTHBI"

KonTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKkoHbI coxpaHeHUs. MexaHnueckue 1
KoJieOaHus ¥ BOJIHBI"
56 DNIeKTPOMarHuTHOE TOJIE. bubmmoreka [JOK
DNIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "Llkana
53 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp3oBaHue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI1 COTOBOI CBA3U"
VYpok-uccnenosanue "U3yuenue
. bubnuorexa [{OK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJTHBI
DJNIeKTpOMarHuTHasi Ipupoja CBeTa.
61 CxopocTts cBeTa. BomHOBBIE CBOICTBA bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsamonuneinnoe
62 aCIpoCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa [IOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIyHst
3aKoH OTpak€HUs CBeTa. 3epKaia.
63 Pemenue 3amau Ha IpUMeHEHNE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cera. 3aK0H bubnuotexa [JOK
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IMPECIOMIICHUA CBETA

[TonHoe BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

65 Hcnonp30BaHre MOTHOTO BHYTPEHHETO E:[II?SJ'I/I//II(I)IT:;(;(])_II‘(S/IﬁfOb?)CSC
OTpPaXKEHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnas pabota "Vccienoanue
66 3aBUCHUMOCTH yTJia MPEJIOMIICHHS
CBETOBOTO Jy4ya OT YIJIa MMaJIeHUus Ha
rpanuiie "Bo3ayx-crexkiao""
Ypok-koH(pepennus "Vcnons3oBanne
67 MOJIHOTO BHYTPEHHET0 OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
68 Jlunzel. OnTUyeckas cuia JIMH3BI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHne N300paKeHUH B IMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHast pabora "Onpeznenenue
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN bubmorexa HOK
T — https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTuueckue bubnmnorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTuyeckas cucTeMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-kondepentus "JlepexTs
3peHus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBera B CIIEKTP.
74 OmnebiTel HetoToHa. CroxxeHue bubnuotexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/I}I
CBCTa
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JlaGopaTtopHnas padota "OMbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H

75 BOCIIPUSITHUIO LIBETA MPEIMETOB IIPU UX 1 bubmorexa HOK
P H el P https://m.edsoo.ru/ffO0cOe2a
HaOJII0JIEHUH Yepe3 LIBETOBbIE
¢bmbTpo"
VYpoxk-npaktukym "BosHOBBIE
76 CBOICTBa cBeTa: AUCIEpCHs, 1
uHTepdepeHys u auppaxaus”
77 OmnbiTel Pezepdopaa v mianerapHas bubmmoreka [JOK
MOJIE]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
Hcnyckanue v IOTJIONICHHE CBETa
79 atomoM. KBanTel. JInneliuateie bubmmorexa [IOK
) ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
20 Ypok-npaktukym "Habnronenue | bubmmoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTB U €€ BUIBI brbmmorexa [TOK
A s https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHoro siipa. Hykinonnast bubmuoreka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE TPEBpAIICHHUS. bubmuoreka [IOK
M3zoTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemienne 3agau mo teme: bubnunorexa LIOK
"PaguoakTuBHBIE IIpEBpalleHus" https://m.edsoo.ru/ffOc1b4da
85 ITepuon monypacmnana
Ypok-koH(pepenuus "PaguoakTuBHbIE
P dep bubnuoreka [{OK
86 W3JIY9CHHS B IPUPOJIE, METUIIMHE, 1

TeXHukKe"

https://m.edsoo.ru/ff0c2126
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SlnepHblie peakiu. 3aKOHbI

87 COXpaHEHHUs 3apsiIOBOI0 U MaCCOBOTO bubmmorexa [JOK
P P https://m.edsoo.ru/ffOc1c58
qucen

28 OHeprusi CB3U aTOMHBIX saep. CBs3b bubmmoreka [JOK
MAaccChl U DHEPTUU https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3agau no reme "Snepubie
peakiuu"

90 Peakuuu cunrtesa u nenenus saep. bubnnorexa [JOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "Anepuas

01 sHepreTHka. JleicTBus
PaZMOaKTUBHBIX U3TyYEHUI HA KUBBIC
OpraHu3mbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe Mo

9 TeMe "DIEeKTPOMarHuTHOE I0JIE. bubmmoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€ siBIeHUS"

KonTponbHas pabora no teme

93 "DNEeKTpPOMarHuTHOE MOJIE. |
DJIEKTPOMAarHUTHBIE BOJIHBI.

KBanToBBbIC siBEHUS"
[ToBTOpEeHnue, 06061IEHNE.

94 JlaboparopHblie pabOTHI 110 KypC bubmorexa HOK
" p pv P " ypey https://m.edsoo.ru/ff0c245a

B3aumopeiictBue Ten
[ToBTOpenue, o600mIeHNE. Pemenune

95 ACUYETHBIX U KQUECTBEHHBIX 3a/1a4 110 bubmmorexa [TOK
pactel ' https://m.edsoo.ru/ff0c2572
teme "TemnoBsie mpouecchl

96 [ToBTOpenue, 0606menHue. Pemenue bubnmnorexa [JOK
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pacYeTHBIX M KaYEeCTBEHHBIX 3a7a4 110
teme "KIIJ] TeruioBsIX aBurarenci"

IToBTOpenue, 0600IIeHNE. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

7 1
9 pacYeTHBIX M Ka4ECTBEHHBIX 3a/1a4 10 hitps-//m.edsoo.rw/ff0c2b30
teme "KII/] snexkrpoycTtanoBok"
[ToBTOpenue, oboOIIeHNKE.
98 JlaGopartopHsle pabOTHI IT0 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBEeTOBLIE SIBJICHUS
[ToBTropenue, 06o0menune. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsI B MEXAHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 texcramu 1o teMe "Kosebanusa u 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBEIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06061meHue. Padota ¢
102 TekcTaMmu 1o TeMe "KBantoBas u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10
I 102 3 27

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka, 7 xknacce/ [epsimkun .M., IBanos A.U., AkiimonepHoe o0IECTBO
«3marensctBO «lIpocBemienre»

» dusuka, 8 knacc/ [eppimkuna A.B., OGmIecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTBIO «I30aTENBCTBO «DK3aMEH»

» dusuka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., BanoB A.W., [letpoBa
M.A., AkimmonepHoe obmectBo «M3aaTenscTBo «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.JIykamuk B.M. CoopHUK BOIIpoCcoB U 3a1a4 1o gusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

2. ®uzuka. 7 — 9xiaccebl: yueOHO-MeToiuueckoro nocoobus /coct. TuxonosaE.H.
— 2-e u3a.,crepeotun. —M.: JIpoda,2013. — 398,(2)

3. Kupuk JI.A. ®u3znka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIC
paboTsl. —5-¢ uzganue,- M.MJIEKCA, 2013.

4. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTel. KoHTposibHBIE
3aganus. —Caparos:JIuuei, 2014.

5. «KonTponsHo-u3mMepurtenbubie MaTepranbsl. Gusuka. 7 kinace/Coct. H.A.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

Mapon A.E. ®usuka. 7 kiacc: yaueOHo-meToauyeckoe nocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.

6. H.B. ®unonoBuu Metonuueckoe mocodue 2015 M. Jipoda

7.A.E. Mapon, E.A. Mapon CaMocTosITeNIbHbIE U KOHTPOJIbHBIE PA0OTHI-8 Ki1acc
2017 M. Ipoda

8. B.B. lllaxmarosa ,0.P. [lledep duarnocruueckue padotsl -8 kiacc 2016 M.
Apoda

9.A.E. Mapom, E.A. Mapon, C.B. Ilo3olickuit Coopauk Bonpocos u 3agau 2015
M. Ipoda

10. KoHTpoabHBIE M cCaMOCTOSITENbHBIE Pa0OTHI 1O (hU3HMKe. 9 Kinacc: K yueOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomiesa. — M.
M3narennscTBO «OK3ameny, 2014,

11. Tectsl o pusuke. 9 kinacc: k yueonuky A.B. [lepsinkuna, E.M. I'yTHuk
«®uzuka 9 xknace» / O.M. I'pomuesa. — M.: U3narensctBo «Ok3amen», 2010.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
7 KIIACC

1 . bubnuoTteka — Bc€ mo npeametry «Dusuka». — Pexum nqocryna:
http://www.proshkolu.ru

2. BuaeoonsIThl Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru

3. Enunas komnekuus nudpoBbix 00pa30BaTeIbHBIX pECYpCOB. — Pexum
noctyna: http://school- collection.edu.ru

4. luTepecHble MaTepUalibl K ypokaM (DU3UKH 110 TEMaM; TECTHI [0 TEMaM;
HarJISIHbIE TOCOOUS K ypokam. — Pexxum foctyna: http://class-fizika.narod.ru
5. lludposeie 0Opa3oBareabHbIE pecypehl. — Pexum nocryna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www fizika.ru
8 KJIIACC

1. bubnaunoteka — Bc€ no npeamery «duznkay. — Pexum goctyna:
http://www.proshkolu.ru

2. BugeoonsITsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Equnas xomtekius iudpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. luTepecHble MaTepualibl K ypokaM (DU3UKH 110 TEMaM; TECTHI [0 TEMaM;
HaTJISITHBIE TTOCOOMS K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTeabHbIE pecypchl. — Pexxum qocTymna:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH N0 (u3uke. — Pexxum nocryna: http://www fizika.ru
9 KJIACC

1. BuneoonsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Enunas komuiekuus nu@poBbIX 00pa3oBaTelIbHbIX peCypcoB. — Pexum
nocrymna: http://school- collection.edu.ru

3. MaTepecHbie MaTepualbl K ypokaM (PU3HKH 110 TeMaM; TECTHI [0 TEMaM;
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HarJsAHbIe TOcoOUs K ypokaM. — Pexxum goctyma: http://class-fizika.narod.ru

4. Iludposeie oOpazoBaTenbHbBIE pecypchl. — Pesxkxum mocTyrma:
http://www.openclass.ru

5. DnexktpoHHBIC YueOHUKH 10 (pru3uke. — Pexum nocryna: http://www fizika.ru
6.Juctanimonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Kiacc.
CereBoe oOpa3oBarenbHOE coobmiecTBo. http://www.openclass.ru/node/109715
7. Enqunas xomtekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi LHEHTP UH(OPMAIITMOHHO-00pa30BaATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepHet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs0ps» MaTepuansl o gusuke. http://archive.1september.ru/fiz
11. Auumanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. XKusas puszuka: oOydaronias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/

65



66



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 2241331179433258965477892812032749152869128102
Bnageney MuxeeHko AHHa BnaguMmupoBHa

OedcTevTened C13.10.2022 no 13.10.2023



http://www.tcpdf.org

		2023-09-23T02:13:10+0500




