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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanu3anuu Tpedoanuii ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COACPXKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY MPEIMETY.

®duzuka SBISIETCA  CHCTEMOOOPA3yOIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUICCKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayyHYI0 KapTHUHYy MHpa,
IpeNoCTaBsieT HauOoJiee sCHble O00pa3lbl NPUMEHEHHS HAy4YHOrO METoja
MO3HaHMsI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3nuecKkoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
UHTepeca K HayKe y 00y4arouuxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE W  HWCIOJb30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ornpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peIICHHEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNE HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
W3YYCHHUIO TPUPOMABI, PA3BUTHE WX HHTEIJICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TMPEACTABICHUN O poJu (DU3UKU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWUIleMy 0OyUYeHHIO B 3TOM HAMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOI0AaTh IPUPOHBIC SBICHUS U BBHITIOJHATH OTIBITHI,
nabopatopHble  pabOThl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHAIH3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEJENIO).



[Ipennaraemplii B mporpamMmMe mno ¢u3MKe NepeyeHb JTadopaTOpHBIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeaIaraéMbelX B pamKax
OCHOBHOT'O FOCYapCTBEHHOI'0 3K3aMeHa 10 (U3UKE.

COJEPXAHUE OBYUEHUA
7 KIIACC

Paszgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®dusrka — Hayka O npupone. SBneHus npuponabl. PU3HUECKHUE SIBIICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNMYMHBL. M3MepeHue @uanyeckux BelWYuH. PuU3nyYecKue
npudopsl. [lorpenHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKd H3y4aloT MPUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ| TO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObSICHEHNE
HaOmogaemMoro sBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHSI.

2. ®uznyeckue npuOOpPhl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMN.
3. H3mepenue oO0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue TeMmmeparypsl HNpH HOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BemlecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.



JBr>keHue yactull BemiecTBa. CBsI3b CKOPOCTH JBUXKEHHSI YACTHUI[ C
TeMriepaTypoii. bpoyHoBckoe mBuxenue, nuddys3us. BzammomeicTBue dacTuil
BEIIECTBA: MIPUTSHKEHNE U OTTATIKUBAHHE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAINTMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. HaGnroneHue OpOyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddyzuu.

3. HabGmonenue  siBmeHWi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUI[ BEIIECTBA.

Jlabopamopuwie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM DpsoB (C  HCIOJIb30BAaHUEM

dbotorpaduii).

2. OnbITHI 10 HAOTIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITH 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl.

Mexanuyeckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUIKCHHUE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHH. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.

SIBnenue wuHEpIMU. 3aKOH WHEpUMHM. B3aummoneicTBue Ten Kak INpUYMHA
W3MEHEHUsI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTBytomas cuii. Cuiia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

1. HaGnroneHue MexaHHMUECKOTO JIBIKCHUS TeTa.

2. N3mepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.

3. HaGnronenue sBieHUS HHEPLIUH.

4. HabGmroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TeEJ.

5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.

6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.

Jlabopamopuwie pabomul u onvimaol.



1. OmnpezneneHrie CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (IIapUKa B )KUJIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJBbXEHUs Opycka WM IIapuKa 0
HAKJIOHHOMW IUIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
NPYKUHBI OT TPUIOKEHHOU CHJIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTAMH M Taszamu. 3akoH Ilackaia. [IHeBmaTmueckue
MAalIMHbl. 3aBUCUMOCTh JAaBJCHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnuyeckuit
napagokc. Coolmaromuecs: cocyibl. [ napaBiniecKkue MEXaHU3MBbl.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
Bo3aAymHOM oOonouku 3emu. OnbiT Toppuuennu. M3mepenue armocdepHOTO
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIECHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHUS AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenada naBaeHUs KUAKOCTBHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBienue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBUE IJIaBaHMs TEJN: IUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTpy>KEHHOH B
KUIKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIbL, JEUCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT MacChl Teja.
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4. OmBITBI, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh BBITAJKUBAIOIICH CHJIB,
JNEUCTBYIOLIEH HaA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
XKHUJKOCTh YaCTU TEJa U OT IUIOTHOCTH YKUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKH U
orpeneneHue €€ rpy30noabEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexanudeckast padota. MOIIHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. l[lpumeHeHHMe mpaBuiIa paBHOBECHsI pblyara K OJIOKY.
«3omotoe mpaBwio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. Ilpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass dHeprus. KuHeTnueckas U TOTCHIMANbHAS JHEPTUA.
[TpeBpareHre 0JHOTO BHAa MEXaHUYECKOW SHEPTUU B IpYroi. 3aKOH COXpaHEHHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. Ilpumepsl MPOCTHIX MEXaHNU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBUi paBHOBECHS pblyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUSI MEXAHUYECKON DHEPIHUU.
8 KIIACC

Pa3znen 6. TermioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, TOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJIOKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWUISIPHBIE sIBIICHUS. TemIOBOe paclIupeHue U CKaTue.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO ABHXKCHHUS
yactull. BuyTtpeHHsisi sHeprusi. CrnocoObl W3MEHEHUsS] BHYTPEHHEH SHEpPruu:
Temionepeaaya 151 COBEpPIIECHUE paboTHI. Buer TEIUIONIEpEeAAYH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemioTsl. YenbpHas TEIUIOEMKOCTh BEMIECTBA. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerloBoro Oananca. IlmaBinenue w
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora



napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATypbl KHUIIGHHS OT aTMOC(EpPHOTrO
JIaBJICHUSL.

BrnaxxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHMSL.

[IpuHuunel paboTsl TeroBbiX aBurarenei KIIJ[ TemmoBoro aBuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

1.

2
3
4.
5

© N o

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

HabGnronenue siBjeHUi cMaunBaHUsS U KallWJUISIPHBIX SIBJICHUM.
HabGnrogenue TemioBoro paciupeHus Teil.

W3MmeHeHne naBieHUs raza OpU WU3MEHEHHU O0bEMaA M HarpeBaHUM WIIU
OXJIAXKIACHUU.

[IpaBuna n3aMepeHus TeMIepaTyphl.

Bune! Tenmonepenayu.

OxJta)xieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl IPH TIIABJICHUH.
13.

Mopenan TemIOBbIX ABUTaTEIICH.

Jlabopamopuwie pabomul u onvimaol.

1.
2.
3.

10.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OayUIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B Pe3yJbTare
Terionepeaayy U paboThl BHEIITHUX CHJI.

HccnenoBanue sBEHUSI TEIUIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEIMJI000MEHE C HATPETHIM METATUIECKUM ITUITUHAPOM.

Onpenenenue yaeabHOW TEMITOEMKOCTH BEIIECTBA.



11. MccnmenoBanue npouecca uCrnapeHusl.

12. OnpezeneHne OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa.

13. OnpezeneHne yAeIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

Paznen 7. diaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelicTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEIIAMU).

Onexrpuyeckoe mnone. Hanpsok€HHOCTE 3nekTpudeckoro mnossd. [IpuHnmn
CYIEPHO3UILIMU AEKTPUIECKUX MT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenn anexTpudeckux 3apsaoB. DJIEMEHTApHBIA AJIEKTPUYECKUM 3apsifl.
Crpoenne aroma. IIpoBOAHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsIa.

ONEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
st ydactka uenu. [locimenoBaTenbHOE W MapajuleNIbHOE  COEIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHOE MoJie 3eMJIM U €ro 3Ha4YeHue Ui )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarauTHoe T1oJ€  JJIEKTpUYeCKoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOBUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHWE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne 3nekTpoMarHuTHOM MHAYKIMM. [IpaBuio Jlenna.
DJIEKTPOTreHEPATOP. Cnoco0bl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pona 3JIEKTpUYECKHX 3apsA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DnekTpocTaTuyecKasi MHIYKIHS.

3aKOH COXPAHEHMS JIEKTPUUECKUX 3aps0B.

[TpOBOIHHUKH W TUDJICKTPUKHU.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

N o U bk w N e



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

M cTOYHMKYM TTOCTOSIHHOTO TOKA.

JlericTBUS 2IEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B HKUIKOCTH.

["a30BbIi1 pa3psi.

N3mepeHne CUilbl TOKa aMIEPMETPOM.

N3mepeHne 2IeKTpUYeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cCOnpoOTUBIICHUN.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopennpoBaHue HEBO3MOKHOCTHU Pa3IeJICHUS MOJHOCOB MAarHUTA.
MopaennupoBaHuE MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJje Toka. DJICKTPOMArHUT.

JlelicTBME MarHUTHOIO I10JIs HA IPOBOJHUK C TOKOM.
DNEKTPOABUTATENb OCTOSHHOIO TOKA.

HccenenoBanue sSBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmneiTer apanes.

3aBUCUMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBHM €ro
BO3HUKHOBEHU.

DNEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

OnbITel MO HAOMIOACHUIO DJJICKTPU3ALMHU TEJN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanne JEWCTBUSL DJIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JTBJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHure U peryJupoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4YE€pe3 pE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOKEHUS HAINPSHXKEHUH TIPU TMOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pesucrope.



12. MccnegoBanue 3aBUCUMOCTH CWJIBI TOKA, MAYLIErO YEpPE3 JIAMIOUYKY, OT
HaIIpsDKECHMS Ha HEW.

13. Onpenenenne KII/l narpeBarens.

14. MccnenoBaHne MarHuTHOTO B3aUMOJICMCTBUS IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MAarHUTHOTO TOJIA TMOCTOSHHBIX MArHATOB IIPU KX
00BEIUHEHUH U PA3ICICHUN.

16. MccnmenoBanne 1EMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKU C TOKOM M MAarHUTa OT CHJIbl TOKAa W HAlpaBJEHUS TOKa B
KaTyIIKE.

18. I3yueHue AeiiCTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 n3ydeHue padoThl 31EKTPOIBUTaTENS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnBITBI IO HUCCIEAOBAHUIO SIBJICHUS JIIEKTPOMArHUTHON WHIYKIUU:
UCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS W HANPABICHUA HHIYKIIHOHHOTO
TOKA.

9 KNIACC

Paznes 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMosiHeNHOEe ABMkeHUe. CpellHss 1 MTHOBEHHAas
CKOpOCTb TeJ1a IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMOiMHEHOe nBrkeHue. (CBoOomHOe
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepwon u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpernii 3akon HerotoHa.
[IpyHIMN CyNIeprIO3UIMKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue rmiaaneTr Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHOl TOuku. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmmynbe tena. I3mMeHeHne ummyibea. IMITynbe chiibl. 3aKOH COXPAaHEHHMS
MMIYJIbCa. P€akTUBHOE ABUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpPruM U padoThl. [loTeHIInanbpHas YHEPTUs Tela, MOJHATOTO Hall



ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas sHEprus CxKaToN NpyKUHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKON 3SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1.

o v kAW

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

HaOmronenne MexaHu4ecKoro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTedl W TPAeKTOpUN ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIbHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOmnronenne MexaHn4ecKuX sIBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexkka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JIBWKCHUU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCMMOCTh YCKOPEHMS Tella OT MAacChl TE€JIAa U JIEUCTBYIOIIEH HA HETO
CHJIBL.

HaOmnronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[Iepenaya uMnysibca Npu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanusi SHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHre UMITyJIbca MpU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBHUH.
HabGmronenne peakTUBHOTO JIBH)KCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTHH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHrE MEXaHUYECKOW YHEPTUU MPU IBUKECHUU Te€JIa MO I€HCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHHUH IO
HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTHM MYTHU OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.



6. MccnegoBaHue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIBXXEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUS.
Onpenenenue KECTKOCTH MPYKUHBI.

9. OmpeneneHue pabOThl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBJKEHUU Teja
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenrie pabOThl CWIBl YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCII0JIb30BAaHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyJAa. MaTeMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU MPU KOJIeOATEIHHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BoiHyxkaennsle — kojebanus.  Pe3onanc.
Mexannueckne BoOJHBL. (CBOWCTBA MEXaHWUYECKMX BOJH. I[IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHndeckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM TeI IOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHY)IECHHBIX KOJI€OaHM U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.

o vk~ w N

Jlabopamopuwvie pabomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasTHHKA.

2. Ompepnenenrie 4acTOThl U IEPHOJA KOIeOaHU! MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEproa KOIeOaHUM MOABEIIEHHOTO K HUTU
rpy3a OT IJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCMMOCTH NEpUoAa KoieOaHUM rpy3a, MOJBEIHIEHHOTO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  TepuoAa  KoJjebaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.



7. W3MmepeHue ycKopeHusi CBOOOIHOTO MaJ€HUS.

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounmkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHU B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtuveckui CBETOBO/I.

Xon mydeil B cobuparomieil JnH3e.

XO0J 1y4yer B pacCEeUBaOLIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JIUH3.

L 0 N ok wN R

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Monens riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0r0 CBETA PH CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomel u onvimel.



1. HccnegoBaHue 3aBUCHMOCTH yIJla OTPaXEHHUS CBETOBOIO Jydya OT YIJIA

nafeHUsl.

2. M3yuyeHue xapakTEpUCTHK U300paKEHUS NIPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia

MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlomydeHnue n300pakxeHHii ¢ TOMOIIBIO COOUPAIOIIIEH JIUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U noroiieHre cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paaMOAKTHBHBIX HW3JIIyYEHHW Ha >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uznmydeHus NpUpOIHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIrUU YacCTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONNH MOYJIH IPEAHAZHAYCH JIJIsI CUCTEMAaTHU3aIu!
U 0000mIeHWS TPEIMETHOTO  COACpXKAaHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU MU3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKe IS TOJATOTOBKHU K



OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (u3uke ausi oOydaromuxcs,
BBIOpABIIHX ATOT YUEOHBII peAMET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHUS
SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, TPUMEHSS TIIOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3ajJadyd, B TOM YHCIE
KA4YE€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO EATEIIBHOCTHBIA XapaKTep IaHHOTO pa3feia peaau3yercs
32 CYET TOro, 4YTO OOYy4YaroIIMecs BBIIOJHIOT 3aJaHUs, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
duznyeckue SBICHUS B OKPY KAIOLIEH PUPOE U MOBCETHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHbIE METO/Ibl UCCIEAOBaHUS (PU3HUECKUX SBJIEHUH, B TOM
YyuCIe 115 IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO UCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIUU Ha OCHOBE 3aKOHA IIPEBPAILCHMS U COXPAaHEHUs BCEX M3BECTHBIX BHUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K HCTOPUUA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOMN
bu3nuecKol HayKu;

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

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpOOJIeM, CBS3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKHUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAXKHEMIIEH COCTaBIISIIOIIEH
KYJbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI 0OE€30IaCHOrO IOBEJICHUSA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, MpPU3HAHUE CBOEr0 IpaBa Ha
OIIMOKY M TAaKOI'o e MpaBa y APyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— AKTHBHO€ y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a]ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE W (PU3MUECKHUX
3HAHUM;

e — MHTEpEC K MPAKTUUYECKOMY M3yUCHHIO MPOdeCcChii, CBA3aHHBIX ¢ (PHU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNMKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuu K HU3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJECUCTBUU MPU BBHIIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3NYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APpYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POpMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00J1aCTH
du3uKY;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHUM HOBBIX (HU3UUYECKHUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHA C Y4YETOM BIUSHHMS Ha OKPYXKAOUIYIO Cpeny,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICICTBUHA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTANpPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue JelicTBUA:



BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYMHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOSITENIFHO BBIOMpaTh crmoco0 pemieHus y4deOHOM (dusnueckon
3amaun (CpaBHEHHE HECKOJBKMX BapUaHTOB pEIIECHUs, BbIOOp Hamboisee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UYECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pPe3ysibTaTaM
IPOBEAEHHOTO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAaKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3IUYHBbIC METOJbl, MHCTPYMEHTBI U 3aIPOCHI TIPHU TMOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOSATENILHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TPEACTABICHUS
uHpOpMaAIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
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 OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, MPUHATHE PELICHUN
Tpynmom);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pellieHus: (PU3NUEeCKOr 3a1auul WK
IJlaHa MCCIEOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHS]) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro MCClIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;



IpU3HABaTh CBOE MPABO Ha OLIMOKY MPHU pelIeHuu GU3HMUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy o0yueHus B 7 KJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, aedopmanua  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEpPHOE  JBIKEHUE, HHEPLUS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeElaMH, >KUJIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABAaHUE TeJl, MPEBPALICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacmo3HaBaThb MPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHl ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIBI TPEHUS B MPHUPOAE U TEXHHUKE, BIHSIHHE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluary B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOIb3YS
dbu3nyecKkre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalbHAs JHEPTus), MpH OMHCAHUU IPABUIBHO
TPAKTOBAaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULBI (PU3MUYECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHs CUJI (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelar) pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJICTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYETHI, HAXOIWUTh CIPABOYHBIE
JTaHHBIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
NpeanojoxkeHue  (TUmoresy), pa3inuyatb W UHTEPHPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
bu3ngecKux CBOMCTB Tel: dbopmMynHrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyAOBaHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JIBHJKCHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Jia, OT IIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHMS, coOOHUpaTh YCTAaHOBKY U
BBHITIOJTHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IIaHy, (DUKCHPOBATH
pEe3yNbTAaThl TMOJTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIWYUH B BUIE
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKMBAIONIas  CcuJia, JEHCTByIOIas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNOo, KOAD(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUHM HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYWHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH P paboTe ¢ 1a00paTOPHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TNPUHIMIBI  JCHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKK, YCTPOWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MUECKUX SBJICHHN M HEOOXOIUMbIe (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHAOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUW B TIOBCEIHEBHOM
XKU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMS 370POBbS U COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMM W TyTéM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMaIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBON WIIM MOXKET OBITh
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMYJISIPHYIO
auTepatypy  (QU3MYEecKoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTepHET, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBanus HHPOPMAIIUU U3 OHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIMK (HU3UIECKOTO COJICPKaAHUSA, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHUS O pe3yJbTaTax MPOEKTOB
WIM y4eOHBIX UCCIEIOBAHUWA, NPH 3TOM TPAMOTHO HCIOJIb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 3a BBINOJHEHWEM IUIAHA JEUCTBHM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIMX.

K xoHIy o0yueHus B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCST YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe Tena, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEPrus, TEIUIOBON JIBUTATElb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KaWUISIPHBIE SBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTI0NPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alus TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISI Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINHUCAHWI0 MX XApPaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIAa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OMKCHIBATh MU3yUYCHHBIE CBOMCTBA Tel U (PU3UUYECKUE SBICHUS, UCTIOJIB3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TEeIJIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIoTa



IUTABIICHUS, YJeNbHAs TeIyioTa mnapooOpa3oBaHusi, YJeNbHas TEIoTa
CTOpaHHs TOIUIMBA, KOA()(UIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
IEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKUN CMBICIT KCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJEKYJISPHO--KHHETUYECKOW TEOPUHU
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma A ydacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHHMS DHEPIrUHM, IPH OTOM JABATh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4EHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEUCTBUSA, HCIOJIb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3allUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  peIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4Y€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh MPH MOMOIIHU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
MPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB Tel (KamWJUIIPHBIE SIBJCHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOWAAM €€ TOBEPXHOCTH, OJJIEKTpH3alus TeJl W B3aUMOJACHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3al[isi MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTAa,
CBOMCTBA DJEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (OopMyIupoBaTh
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJB30BAaHHMEM TMPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOHMIAAW MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEN0OBAaTEIbBHOTO U IApaUIEIbHOTO  COSCAMHEHHUH
MPOBOJHUKOB): TUIAHUPOBATh MCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTUBIEHHE MPOBOJAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUCHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH NP paboTe ¢ 1ad0paTOpHbIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUECKON IHEPTHH, DIEKTPOOCBETHTEIbHBIC
npUOOPHI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPAHUTENH, JIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUYECKHX



Henei ¢ mocjaen0BaTelbHbBIM U MapauIeTbHBIM COSUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecnieueHrst 6€301acHOCTH MpU oOpalleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOILIEH CPEE;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGOPMAILMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIONIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAep X aHHs, CIPAaBOYHbIE MaTE€pHalIbl,
pecypcsbl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHucie MyOJMYHO MPEACTABIATh PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeN0BaTENbCKONW AESITEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINEIH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSITUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ympyrasi, miacThyeckasi), TpEHUE, IEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHENHOE
JNBUKEHUE, PAaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
NaJIEeHUE TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPYKHOCTH, B3aHUMOJICHCTBHE
TEJ, pEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBUKEHHE (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIHNX JaHHOE (PU3UYECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpyXXalleM Mupe (B TOM uuciae (PU3NUYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBE€Ta Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZAMoOaKTUBHBIN (OH, KOCMHUYECKHE JyYd, PaJUOAaKTHBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHBHBIX W3IYyYECHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKK) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢bu3nyueckue BeNUYUHBbI (CpEelHsAs M MIHOBEHHAas CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC TeJa, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOUIIHOCTb, NOTEHLMAJIbHAS SHEprus Tea,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IMOJHAs MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeNIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEJTUYHH,
0003HAaYEHUsI U EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH IPaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHILIMIT CYNEPHO3ULUN CUJI, MPHUHIMI OTHOCHUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa, 3aKOHBI OTPAXKECHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
P SIIEPHBIX pEeaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CIIC/ICTBEHHbIE  CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUpAOIIMECs Ha CHCTeMy U3 2-3
YpaBHEHUI), UCIOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEIICHUSI, IPOBOIUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh MpU OMOIIU
($u3NYECKUX METO/IOB, MCIIONb3ys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE TPEANOJIOKEHHE, OICHUBATh MPABHIBHOCTH IMOPAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpUOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUsS B
IJIOCKOM 3€pKalle U CBOWCTB H300pakKeHHWsl MpeaMeTra B coOuparouiei
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(GbopMyIupOBaTh BHIBOJIBI;

MPOBOJNUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, OTpeaesss
CpellHee 3HAaYeHUEe Uu3MepseMOol BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba W3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHH



Py PABHOYCKOPEHHOM [IBIDKCHHH 0€3 HadaJlbHOW CKOPOCTH, MEpPHOIa
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBAaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWMYHH B BUAC TaONHIl UM TPAPUKOB, NEJIaTh BBHIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBUKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosil KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAronie JIMH3bL, PAJANOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHUE BEIMYMHBI M aHAJIM3UPOBATh TOJTYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPHU padoTe ¢ 1ab0paTOPHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (OHU3UUICCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJAOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEACTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONMB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUYECKHX IPOIECCOB
IpU PEIIeHWH Y4eOHO--TIPAKTHYECKUX 3a7a4, ONTHYECKUE CXEMBI IS
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M cCOOMparoLIel JIMH3E;
NPUBOJUTh  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI obecriedeHusi 6€30MacHOCTH Mpu oOpaIrieHuu ¢ nmpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBISATh MOUCK HH(OpMaAMK  (QUINYECKOTO COACpKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
IyTH ONPEAEIICHUs TOCTOBEPHOCTH MOJTYYEHHOM MH(POpPMALUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BHINIOJHEHUHN YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetn MIHTEpHET, BllageTh NpUEéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
UHGOpMAallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIBCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o oze 2
HI3HKa - HayKa O pHpoA https://m.edsoo.ru/7f416194
b K
1.2 du3nyeckne BeININHBI 2 1 nomorexa LO
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmmorexa [JOK
) v A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEIIECTBA https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHbie COCTO eliecTBa 2
R ORI BEMECTD https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCROC ABIDREHIC https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 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 3apsiabl. 3apsHKEHHbBIE Tena 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 9 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
yE https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
uugposbie
Nen/m  Tema ypoka Kontpoabnbie Ilpakruueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

| ®du3nka — Hayka o npupone. ABneHus |
HIPUPOIBI

2 ®dusnyecKkue ABICHU 1
dusnuecKkue BeIUUUHbI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenne

4 TEMIIEpaTyphl IIPU IIOMOIIH KHJIKOCTHOTO 1 1
TEPMOMETpA U AaTYMKa TeMrepaTypsl”

5 MeTtobpl HaydHOTO NO3HaHUs. OnucaHue | bubmuoreka [IOK
(GU3HYECKUX SIBJICHUHN C ITOMOIIBIO0 MOJIEIIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTess:

6 JAJIBHOCTB MOJETA NIapUKa, MYILEHHOTO | |
TOPU30HTANIBHO, TEM O0JIblIe, YeM Ooble
BBICOTA ITyCcKa"

Ctpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff09fe0a
BELIECTBA
but6mmoreka [IOK
8 JIBU>KEeHUE YacTUIl BENIECTBA 1
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OMnbITH IO
9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMPEHUs 1 1

ra3oB»




10

Al"pel"aTHBIe COCTOAHHA BCUICCTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJBI.

11 O6o06menue mo pazaeny «lleppoHavanbHbIC ngj;glfgifg/lﬁfoa 0378
CBEJICHUS O CTPOECHUHU BEILIECTBA
12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe u bubnmnoreka HOK
HEPAaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnnorexa [JOK
13 CropocTs. EAHHHLEL cKopocTh https://m.edso:)_.lru/fanO79c
14 Pacuer nytu 1 BpeMeHU IBUKECHUSA bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ngs?;;?:;(i)gﬁllﬁfowclo
16 IInotHocTh BemecTBa. PacueT Maccel u bubnunoreka LIOK
o0bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas'1. pabota «Omnpenenenue
MJIOTHOCTH TBEPOTO TEJay
18 Pemenue 3agau no teme "IL1O0THOCTH bubmmoteka IIOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuta kak XapakTEepPUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTsDKeHUd (aedopmarivin)
MPY>KUHBI OT PUJI0KEHHON CHITBI»
21 [[“IBnenue TsroTeHus. Cuia TSKeCTH
22| 7one e vons, Petenne suza o v BGmtorera LIOK
"Crina Tskecti” https://m.edsoo.ru/ff0al778
23 Cuna TsKeCTH Ha IPYTUX IUIaHEeTax. bubnuoteka [JOK




duznyeckue XapaKTCPUCTUKHU IIJIAHET

https://m.edsoo.ru/ff0al1502

bubnunoreka LIOK
24 Hsmepenne ci. Jlsamomerp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocth bubmorexa HOK
https://m.edsoo.ru/ff0al778
26 Ciio’)keHue ABYX CHJI, HAPABJIEHHBIX 110 bubnmnoreka HOK
OJIHOM IpsiIMOI1. PaBHOZEICTBYIOIIIAs CUIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHonelicTByromas cui"
)3 Cuita Tpenus u e€ BUIbl. TpeHue B mpupoe bubnnorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCUMOCTH CUJIBbI TPEHUS CKOJIBKEHUS OT bubnnoreka [JOK
CHJIBI aBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»
30 Pewienue 3a1au Ha onpeneneHne
PaBHOJIEUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I"padmueckoe n300pakeHUE CHI, bubmorexa HOK
. https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOAEHCTBYIOIIAS CUII»
KonTponbhas paboTa no remam:
1 «Mexannueckoe aBKeHHey», «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduaeckoe
n3o0pakeHue crn, «CHTb»
13 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [{OK
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Tra3a bubnuotexa [JOK

0T 00BbEMa, TeMIIEpaTyphl

https://m.edsoo.ru/ff0a2376




[Tepenada naBneHus TBEPALIMH TECIIAMH,

bu6nmoreka [IOK

33 SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubnuorexa [JOK
NEUCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau o reme «JlapieHue B bubmuorexa [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobutaroumecs cocyibt https://m.edso:)_.lru/fan297O
. bubmmoreka [JOK
39 Pnpagmieciuii npece https://m.edsofru/fan?ﬁ136
40 Manomertpsl. [lopiIHEBON KUIKOCTHBII
Hacoc
41 ATMocdepa 3emiu 1 IPUIHUHBI €€ bubnnoreka [JOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5Sa
42 Bec Boznyxa. ATmocdepHoe gaBieHue E;fg;;f;;gﬁiﬂ)a%sa
43 N3mepenue armochepHoro nasienus. Onpit bubmmnoreka HOK
Toppuuenun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JABJICHHS OT bubmuoreka [IOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. Atmocheproe bubmuorexa [JOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
nasieHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MIOTPY’KEHHOE B HUX TEJNO0. ApXUMeEA0Ba Bubmmorexa [IOK
- https://m.edsoo.ru/ff0a3276
48 JlaGopaTtopHas pabora «OnpeneneHue bubnuoteka [JOK




BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIOIICH Ha
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

https://m.edsoo.ru/ff0a33fc

bubnunoreka LIOK

49 . " 1
BOJIC OT 00bEMa MOTPYKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEJIa»
Bubmunorexa IHOK
50 IInaBanue Tea 3
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JOJIKH U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3amau no remaMm: «IlmaBanue
52 cynoB. Bo3nyxomnaBanue», «/laBienue bubmorexa HOK
YAOB. DOSHYX o https:/m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»
53 KontponbHas padota o teme «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6nmorexa LIOK
54 Mexannyeckas padora
p https://m.edsoo.ru/ff0a3{82
bu6nmorexa LIOK
55 MouHocTs. EQUHUIBI MOIIHOCTH
m JUTHIBE MOTH https://m.edsoo.ru/ff0a382
56 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBAEMOM NP MOIBEME IO JECTHHIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe
CHUJI Ha pblyare
Prruaru B TexHuKe, OBITY U IPUPO/IC.
58 JlaGoparopHag pabora «/ccnenoBanue 0.5 bubmmorexa TTOK
p . pHAAD a ' https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pbIyara
59 Pemenue 3amad 1mo teme «Y CIOBUS but6mmoreka [IOK




PpaBHOBECHA pblyara»

Koaddunment noneznoro neicTBust

https://m.edsoo.ru/ff0a48a6

60 Mexanu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII1/] HakIOHHOM MIIOCKOCTH
61 Pemenne 3amau mo reme "Pabora, | bubmuorexa [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
&2 Mexannueckas sHeprusi. Kunernueckas u | bubnnorexa [JOK
[OTECHIMAJIbHAS JHEPIUsl https://m.edsoo.ru/ff0a4252
. bubmuoreka [IOK
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun 1
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
64 WU3MEHEHUs1 KHHETUYECKOU U 1 1
MOTEHIIUATBLHOM SHEPTUH MPU CKAThIBAHUHU
TeJa TI0 HAKJIOHHOM TIII0CKOCTH"
65 KonTponbnas pabota nmo teme «Pabota u |
MOIIHOCTb. DHEPT U
66 PesepsHblit ypok. Pabota ¢ TekcTamu 1o | bubmmnoreka HOK
TeMe "MexaHn4eckoe JIBIKeHHE" https://m.edsoo.ru/ff0adee6
Pesepaublit ypok. Pabora ¢ Tekctamu mo
67 teme "JlaBieHue TBEPIBIX TEN, )KUAKOCTEU U 1 bubmmorexa [IOK
Y P » HH https://m.edsoo.ru/ff0adffe
ra3oB
PesepBHrlit ypok. Pabora ¢ Tekctamu mno
68 n n 1
teme "Pabota. MomHocTh. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
uudposeie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPXKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOr0 COCTOSTHUM BEIECTBA Ha |
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KUHETUYECKON TeOpUu
5 Kpucrannnueckue u amop¢Hsble Tena 1 bubmorexa HOK
P P https:/m.edsoo.ru/ff0aS800
6 CmauuBaHme M KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmupeHne u cxaTiue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBs3b TeMIIepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHUII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS ] bubmuoreka [IOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
bubnnorexa [JOK
10 Buns! Teruonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

bu6mmoreka [IOK

11 HCIOJIb30BAHKE TEIMJIOBBIX CBOMCTB BEIIECTB
e https://m.edsoo.ru/ff0a65c0
Y MaTepHaJoB B IIEISAX YHEProcOEpeIKECHHS
12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. bubmmoreka [IOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "Vccienopanne
14 SIBJICHHSI TETUIOOOMEHA TIPU CMEIIMBAHUT bubmmorexa LOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiueit BO/IbI
Pacuer konmuecTBa TEIIOTHI,
15 HE00XO0IMMOT0 JIJIsl HATPEeBaHUS Tela U
BBIJIETISIEMOTO UM IIPH OXJIAXKIEHUU
16 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yIEeIbHON TEMI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6nmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHne u oTBEpAECBaHNE
18 KPUCTAJUTMYECKUX Tell. Y AeNIbHAas TeIIoTa bubmmorexa [TOK
p ' https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
yIEeIbHOM TEIIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnuorexa [IOK

3aBUCUMOCTh TEMIIEpaTyphl KUTIEHUS OT
aTMoc(epHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIBHOM BIaKHOCTH
Bo3yXxa"

Penrenue 3aau Ha onpe/esieHHe BIaKHOCTH
BO3/yXa

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

24

[TpuHIUTIBI paOOTHI TETJIOBBIX ABUTATENCH.
[TapoBast TypOuHa. /|Burarens BHyTPEHHETO
CTOPaHHUs

25

26

27

KII/ TermoBoro nurarens. Tenmnoseie
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPEebI
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU
B TEIIOBBIX Ipoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TeruioBble aBiIcHUA. I3MeHEeHHE
arperaTHbIX COCTOSIHMH BemiecTa"

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

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

28

KonTponbnas padora no teme "TemnoBsie
sBiaeHUS. I3MeHeHme arperaTHbIX
COCTOSIHMI BemiecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpusauus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUs TEN
UHIYKIMEW U IPU CONPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

33

OnexTpuueckoe nojie. HanpsskeHHOCTD
aNeKTpu4ecKkoro nois. [IpuHnun
CYNEPHO3UIINU IIEKTPUUECKUX TTOJICH

Hocurenu SJICKTPUYCCKUX 3apsa10B.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a




DneMeHTapHbIi 3apsia. CTpoeHue atoMa

IIpoBOAHMKY U TUAIEKTPUKU. 3aKOH

bubmuorexa [JOK

34
COXpPAaHEHUs BJIEKTPUYECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha IpUMEHEHUE CBOKCTB bubnnoreka [HOK
DIIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBUS €ro
bu6mmoreka [IOK
36 cyuiecTBoBaHus. McTouHuku
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleCTBUS DIIEKTPUYECKOTO TOKa bubmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKU U 1
JADTICKTPUKH"
39 DNEeKTPUYECKUM TOK B METAJIIaX, bubnuotexa [JOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbBIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora 0.5 bubnuotexa [JOK
"N3mepeHue 1 perylIupoBaHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGoparopHas padota "M3mepenue u 0.5 bubmmorexa [OK
PaTOpHai p P ' https://m.edsoo.ru/ff0a% 14
peryaupoBaHue HaIpsHKEHUS
43 CornpoTHBIICHHE POBOAHKUKA. Y ACIIBHOE bubnmoreka [JOK
COIIPOTHUBJICHHUE BEII[ECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS | bubnmnoreka [JOK
IPOBOJHUKA OT €TO JJIHHBI, IJIOI[aau https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeUeHus: U Marepuana”
45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSKCHHUS. bubnmoreka [JOK




3akon OMa 1151 ydacTka 1enu

Jlaboparopuas pabota "Hccrnenoanue
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

https://m.edsoo.ru/ff0aa44a

bubmuoreka [JOK

46 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 ITocnenoBarenbHOE U NapalieIbHOE
COCJIMHEHHUS TIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
43 CJIOXKEHUS HANPSHKEHUN TTPU bubnnoreka [JOK
IIOCJIENOBATEIILBHOM COCAUHEHUN IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUIsL cfmm I’)FOKa ipn HapaJIJP;eJII}:IOM ’ bubmmorexa [IOK
" https://m.edsoo.ru/ffOaadle
COEITMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npuMeHeHMe 3akoHa OMa bubnnorexka [JOK
JUTSL Pa3iIn4HOI0 COEIUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuotexa [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabota "Onpeznenenue bub6nuoreka [IOK
paboOTHI U MOIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpuUecKue Ien U MOTPEOnTenu
53 3JIeKTpHUECKOl sHepruu B ObTy. KopoTkoe bubnmorexa LOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tea bubnnoreka [JOK
U UX B3aumoencTBus. [locTossHHbIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUNA TOK"
55 Kontponbnas paboTa mo teme bubmuorexa [JOK




56

"DnexkTpuuecKue 3apsaapl. 3apssKEHHBIEC Tela
" uX B3aumoacucTaus. I1ocToSHHbBIN
AIEKTPUUYECKUNA TOK"

IlocTossHHEIE MarHuThbl, UX BSaHMOHCﬁCTBHe

https://m.edsoo.ru/ff0abea8

57

58

59

VYpok-uccnenosanue "M3ydyenue nonei
IIOCTOSIHHBIX MarHUTOB"

MarnutHoe mojie. MarauTHoe nojie 3eMiIn U
€ro 3HaYCHHE JIJIS )KU3HHA Ha 3eMIIe

OnbIT OpcTena. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE IoJie
KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac1d2

60

HpI/IMeHeHI/Ie OJICKTPOMArduTOB B TCXHHUKE.
Jlaboparopuas padota "M3ydeHue neiicTBUS
MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM'"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue aniekTpoBUraTeneii B
TEXHUUYECKUX YCTPONCTBAX U Ha
Tpaucmnopre. JlabopaTopHas pabota
"KoHcTpyupoBaHue U U3y4eHue paboThl
ANEKTpOABUraTeNs"

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

62

63

64

OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHON
nHaykuuu. [Ipasuno Jlenna

OnexTporerepatop. CriocoOb! MoTydeHUs
AJIEKTPUYECKOW SHEPTUU. DIIEKTPOCTAHIIHHI
Ha BO300HOBIIEMBIX HCTOYHUKAX OHEPIrUun

[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

65

Kontponbnas paboTa mo teme

bu6mmoreka [IOK




"DNeKTpUYEeCKUEe U MarHUTHHIE SIBJICHUS"

https://m.edsoo.ru/ff0acb14

66 PezepBHblil ypok. Pabora ¢ Tekctamu 1o 1 bubmumoreka [IOK
teme "TemnnoBble sABICHUS" https://m.edsoo.ru/ff0accSe
PesepBHsblil ypok. Pabora ¢ TekcTamu 1o bubnuoreka [IOK
67 ; N N !
teme "[locTosHHBIN 31eKTpUuYecKuii ToK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIit ypok. PaboTa ¢ TekcTamu mo 1
Teme "MaruuTHeie siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 2 14.5



9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTunueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexanunueckoe aBuxkeHue. MarepranpHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubnuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
. bubnuoreka [{OK
3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsMOIMHENHOE IBUKEHHUE. 1
CpenHsis 1 MTHOBEHHAasA CKOPOCTh
5 [IpsmosinHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JBUOKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. ['papuk 1
CKOPOCTH
JlaboparopHast pabora "OnpeneneHue
7 CKO peHI/IsI{) Tenall3 pH aBHopCKO €HHOM 1 1 bubmorexa HOK
yeKop pup . yerop " https://m.edsoo.ru/ff0adb18
JBKEHUH 10 HAKJIOHHOM TTOCKOCTH
8 CBoboanoe nagenue tei. OneIiTel [anunes 1
PaBHOMEpHOE ABMKEHUE TIO OKPY>KHOCTH.
9 Ilepuon E‘IaCTOTa 00 ameHmpJ};);I{HeﬁHaz Hu 1 bubnnorexa [IOK
P p ) https://m.edsoo.ru/ff0ac176
YTJIOBasi CKOPOCTH
10 LleHTpocTpeMUTENBHOE YCKOPEHHE 1
11 [Tepssiii 3akoH HetoTOHA. BekTOp Crithl 1 bubnuorexa [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBnozelicTByIOIIAsA cuia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uiius Cui Etlffsj?/l;l;f;siggianwSZ
14 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubnmnoreka HOK
HrroToHa https://m.edsoo.ru/ff0aeb6ec
Bu6moteka [JOK
15 Cuiia ynpyrocti. 3akon I'yka https://m.edSO(]fru/fanecaZ
16 Pemenue 3anay no teme «Cumna ynpyroctu»
17 Jlaboparopuas padota «OnpeneneHue bubnnorexa [JOK
JKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuia Tperms https://m.edSO(])_.Iru/fanﬂ 38
19 Pemenue 3amau mo teme «Cuiia TpeHUs» bubmmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
K03 dULIEeHTa TPEHUS CKOJIBXKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3amau nmo teme "3akonsl HeroToHa. bu6mmoteka IIOK
Cuna ynpyroctu. Cuna tpenus"” https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUs. Y CKOpEHUE CBOOOTHOTO TafCHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEI BOKPYT
23 rpaBuTalinoHHoro neHTpa (ConHeuHas
cuctema). ['amakTuxu"
24 Pemenue 3agau nmo reme "Cuna TSXKECTH U bubmuoreka [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMuyeckasi CKOPOCTb. bubnuorexa [JOK




HesecomocTs u neperpysku

PaBHOBecue maTepuaIbHOW TOYKHU.
AGcomoTHO TBEpIOE Tenio. PaBHOBecHe

https://m.edsoo.ru/ff0af33c

bubnunoreka LIOK

26
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs
27 MowmeHnT cuinsl. LeHTp TsKECTH
73 Pemenne 3agau o teme "MOMEHT CHIIBL. bubnuoreka [{OK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
29 "MexaHnyecKoe ABUKEHUE bubmorexa [IOK
. a " ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue ten
KonTponbhas padbota no teme
30 "MexaHn4YeCKOe IBIKEHNE buGnuorexa [IOK
N | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynec Tena. Umnynbe cuiibl. 3aKoH
31 COXpAaHEHUs UMNYJIbCca. Y IPYroe u bubmmorexa [IOK
P yabea. STy https://m.edsoo.ru/f0b07fa
HEYNpPYroe B3auMOJICHCTBHE
3 Pemrenue 3anau no reme "3akoH coxpaHeHUs bubnmnorexa [JOK
uMmIymnbca'" https://m.edsoo.ru/ff0b096¢
133 Ypok-koH(pepeHus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
but6mmorekxa [IOK
34 Mexannueckasi paboTa U MOIIIHOC
NAHIHCCRA paboTa H MOTIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa cutbl TSKECTH, CHITBI YIIPYTOCTH U bubnuotexa [JOK
CHJIBL TPEHUA https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpeneneHnue
36 paboThI CUIIBI TPEHUS TPU PAaBHOMEPHOM

JABHXXCHHMU TCJIa I10 FOpHSOHTaHBHOfI




IIOBEPXHOCTHU»

Csi3b dHEprun U padoThl. [loTeHIMabHAS

37
SHEPTHs
18 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUH B MEXAHUKE
40 Jlaboparopuas pabota «/3y4eHne 3akoHa bubmmoreka [JOK
COXPAaHEHUsI SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [{OK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxatomue Konebanus. BeiHyX/1eHHbIE Bbu6mmoteka [JOK
KoJjiebanus1. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MatemaTuueckuii U Ipy>KMHHbBIN MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh NIEPHOJIA
44 KoJe0aHui OT )KECTKOCTHU MPYKUHBI U MaCCHI bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue sHeprum Npu MEXaHUUECKUX
KoJe0aHusIX
Jlaboparopnast pabota «Ornpezenenne
46 ‘-IaCTOI:",H)I Hpne Ifoz[a Kone6a§m71 n WHHOTO bubmotexa LOK
p 24 https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlabopaTtopHas padota «IIpoBepka
47 He3aB1:/ICI/Il\I/:OCTI/IpHe nojaa IE)OJ'Ieé)aHI/Iﬁ rpysa bubmmorexa [TOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChI TPy3a»
Mexanunueckue BoJHbI. CBOICTBA
bubnunorexa LIOK
48 MexaHn4yecKux BosH. [IponoiabHbIe u
https://m.edsoo.ru/ff0b2 1fe
MTOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHmus "MexaHn4ecKue BOTHBI




B TBEpAOM Teie. CelicMuyecKue BOJIHBI"

50 3ByK. PacripocTpanenue u oTpakeHHe 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC
53 Ypok-koHpepeHmus "YIIbTpa3ByK U bubmmoreka [JOK
nHOPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
54 "3akoHbl coxpaHeHus. Mexanndeckue bubmmorexa LIOK
. https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonTponbHas pabota o Teme "3aKoHbI
55 coxpaHeHus. Mexanndeckue KoyiebaHus u
BOJIHBI"
56 DNEeKTPOMarHuTHOE MOJIE. bubmmnoreka HOK
ONEeKTPOMarHuTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "kana
3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue bubnnorexa [JOK
58
3JIEKTPOMATHUTHBIX BOJIH JUJISL COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3n"
VYpok-uccnenosanue "M3ydeHne cBoiicTB
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO Bubmmorexa [IOK
p " https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO Tesie(oHa
60 Pemenue 3aia4 Ha onpeesieHre 4acTOThl U
JUTHHBI SJIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMarHuTHas IPUPO/Ia CBETA. bubnmoreka [JOK

CxopocTth cBeTa. BoiiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0




Hctounuku cBeta. [IpsimonuneitHoe

62 acrnpocTpaHeHue csera. 3armenus CoaHia bubmorexa OK
pacnpoctp ‘ t https:/m.eds00.ru/ff0b3658
u JIyHbl
3aKOH OTpakeHHs cBeTa. 3epkana. Pemenue
63 3a7a4 Ha IPUMEHECHHUE 3aKOHA OTPaKCHUS bubmorexa OK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS Bbu6mmoteka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcronp30Banye NOJHOTO BHYTPESHHETO bubmmorexa [OK
yip https://m.edsoo.ru/ff0b3cSc
OTPaKCHHUS B ONITHYECKUX CBETOBOIAX
Jlabopartophnast pabora "HccienoBanue
66 3aBUCUMOCTH yTJia MPEJIOMIICHHS CBETOBOTO
Jy4ya OT yIJia MajieHus Ha rpaHule "BO3IyX-
crexio""
Ypok-koHpepennus "Mcnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPaKEHHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBSA3b"
bu6nmorexa LIOK
68 JIma3el. OnTHYecKas Cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubnunorexa LIOK
69 ITocTpoenune n300pakeHMi B IMH3aX
P P https://m.edsoo.ru/ff0bd44a
JlabopaTopHnas padora "OnpeneneHue
70 box SHori accpTosleI u orr)lmqecxoﬁ CHJIBI bubmmorexa [IOK
YOHOTO P : https://m_edsoo.ru/ff0b4206
coOuparomen TUH3bI
71 Ypok-koHpepeHmus "OnTudeckre TMH30BbIC bubnuoteka [JOK
npubops" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubnuorexa [JOK




https://m.edsoo.ru/ffO0b4684

Ypok-koudepennus "Jlepextol 3penus. Kak

73 "
COXPaHUTh 3PEHUE
Pasnoxxenue 6enoro csera B criekTp. OMNbITHI
74 Hprotona. CnoxkeHue CreKTpaibHbIX IIBETOB. buGnuorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cera
Jlaboparopras padota "OnbITHI 11O
75 Pa3IoKEHUIO OEJIOT0 CBETA B CIIEKTP U bubmmoreka [JOK
BOCIIPUATHUIO LIBETA NMPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA
76 CBeTa: AMcIepcus, HHTepdepeHnrs u
mudpakmus"
77 OmnerTel Pe3epdopa u muranetapHast MOJIENb bubnmnorexa [JOK
aroMa https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Moneins aroma bopa
79 Hcnyckanue 1 MorjaoueHne cBeTa aTOMOM. bubmuoreka [IOK
KBantsl. JInHe4aThie CIEKTPBI https://m.edsoo.ru/ffOc144c
20 VYpok-nipaktukym "Habnronenre crieKTpoB bubnnorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIBI Bubmorexa OK
https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siapa. Hykinonnas bubnuoteka [JOK
MOJICNIb https://m.edsoo.ru/ffOc18ac
83 PanuoaktuBHBIE npeBpanieHus. Mzoromnsl Bubmmorexa [IOK
https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau nmo treme: "PaguoakTUBHbBIE but6mmoreka [IOK

npeBpatieHus"

https://m.edsoo.ru/ffOc1bda
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[Tepuona monypacnana

26 Ypok-koHpepenus "PagnoakTuBHBIC bubmmoreka [JOK
W3JIy4EHHS B IPUPOJAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SnepHble peakiu. 3aKOHbI COXPAHEHUS bubnuoreka [JOK
3apsiA0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 DHeprus CBsI3U aTOMHBIX s1iep. CBsA3b MacChl bubnmnoreka HOK
U DHEPTUU https://m.edsoo.ru/ffOcl1d7a

29 Pemenue 3amau o reme "SnepHeie
peakun"

90 Peakuuu cuHTe3a u nenenud saep. bubnnorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBUS pauOAKTUBHBIX U3JTy4YEHUN Ha
JKUBBIE OPraHU3MBbI"

[TonroToBka K KOHTPOJIBHON paboOTE MO TeMe

90 "DeKTpOMarHuTHOE TOJIE. bubmmnoreka HOK
OneKTpOMarHuTHbIE BOJIHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbhas pabota no teme

93 "DeKTpOMarHuTHOE TOJIE.
DneKkTpoMarHuTHbIe BOJHBI. KBaHTOBBIE
SIBJICHUS "

94 [ToBTOpenue, o600menue. JlaboparopHsie bubnuotexa [JOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTropenue, o6o0menue. Pemenue

95 pacUETHBIX U KQUECTBEHHBIX 3a7a4 MO TEME bubmmorexa [IOK
" " https://m.edsoo.ru/ff0c2572

TenoBsle mponeccsl
96 [ToBTOpenue, 0606meHue. Pemenue bubmmoreka [JOK




pacUeTHBIX U KAYECTBEHHBIX 3aJ1a4 110 TEME
"KII/] TermoBbIx aBUraTenen”

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

97 aCUEeTHBIX U KaueCTBECHHBIX 3aJ1a4 I10 TeME 1 bubmorexa LHOK
P s hitps://m.edso0o.ru/ff0c2b30
"KII/I snexkrpoycTtaHoBOK"

98 [ToBTOpenue, 0606menue. Jlaboparopusie 1 | bubmmoreka [JOK
paboTs 1o Kypcy "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH I10 TeMme "3aKOHBI COXPAaHEHUS B 1 bubnmorexa [IOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, 0600meHne. Pabora ¢ 1 bubnnorexa [JOK
TekcraMu 110 TeMe "Konebanust 1 BOIHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ | bubnunoreka LIOK
TeKkcTaMH 110 TeMe "CBeTOBEIE SIBJICHHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27
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