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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpamMmbl 10 (PU3MKE HANpPaBJIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4eHHUsI, a TAKKE
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpejaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIINXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa C LEIbIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU pa0oUuei MpoTpaMMBbI 10 y4eOHOMY TIpEeIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHT BKJaJ B E€CTECTBEHHOHAy4YHYI0 KapTHHY MHpAa,
IpPEeIOoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CIIOC00A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TJIaBHBIX 33/a4 (DU3HUECKOro 0Opa3oBaHUSl B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeNbHBIX oOpraHuzanusax Poccuiickoit ®Denepanuu, peaau3yOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
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Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenus pusmkm:

e TMpuOOpEeTEeHHWE HHTEpeca W CTPEMJICHUS OOYy4YaloIMUXCAd K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS M (popMUpOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHUSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHue mpencTaBICHUNA O pONMM (PU3UKHU I Pa3BHTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TMpPEJCTAaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npoecCHOHANBHOMN AESTENBHOCTH, CBSI3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JTanbHEHIIeMy 00YUIEHHUIO B 9TOM HaIPaBJICHHH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIAEAYIONIUX 3a1aY:

e TmpuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e MpUOOpPETEHHUE YMEHUM OINMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
WCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEHICHUS MPOCTEHINX pacu€THBIX 3a7a4 C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMCHWW HAOIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHME NPUEMOB paboOThl ¢ MHPopMaIrel (HU3NIECKOTO COJIepIKAHMUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO chepamu MpodhecCHOHANBHON AEATEIBHOCTH, CBSI3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemepiii B mporpaMmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
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7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronumxcsi, CIUCKa JKCIIEPUMEHTAIBHBIX 3aJaHui, TpeaIaraeMplx B pamMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (pu3HKe.
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COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY KAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fABiaeHus npupobl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue Quanyueckux BelUYuH. DuU3NUecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJI TO3HAaHUA: HAOIOJEHHE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3nIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUS.

2. ®usuyeckue MpUOOPHI U MPoLEaypa MPIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimaul.
1. OmpeneneHue NEHbI NeEHUs [TKAJIbl U3MEPUTEILHOTO TpUdopa.
2. HM3mepeHue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MaJbIX TE.
5. M3MepeHue Ttemrieparypbl MpU MNOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JlaT4YUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus IO MPOBEPKE TUIIOTE3bl: NAIBHOCTH MOJETA
apuKa, MymeHHOTr0 TOpU30HTAILHO, TeM OOJibllle, YeM OOJIbIlle BhICOTA
MycKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBmxenne wyactuil BemecTBa. CBsI3b CKOPOCTH ABWKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: ITPUTSLKEHNUE U OTTATIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.
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2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmBITHI 10 HAOJTFOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBUXEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpa. SBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHiila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUpoJie U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMYECKOTo JIBHKCHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBjeHUS MHEPLIUH.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOICHCTBUU TeEJ.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OmnbIThI, JIEMOHCTPHUPYIOLIME 3aBUCUMOCTb pacTshKeHUs (aedopmaliun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS Traza OT 00BEMa, Temmeparyphl. llepemada maBieHUS
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa TMOTPYKEHHOW YacTh
T€Ja U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHE IJIaBaHUA TEJ: IJIABAHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEH Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHON B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEeNIEIEHHUE €€ TPY30IOABbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannueckas padbota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuiIa pPAaBHOBECHS phluara K OJIOKY.

A A T o

N
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasds oHeprusa. KuHernueckas u© NOTEHIMaNbHAs DJHEPIUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJl. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS] MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.

Mopgenun TBEPAOTO, >KUJIKOTO M Tra3000pa3HOTO COCTOSIHMI BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYJISIPHO-KHHETUYECKOH TEOPHH.
CmaunBaHNe U KallWJUISIPHBIE sIBJICHUS. TeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBMXKCHHS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TerIonepeaaya U COBEPILIECHUE paboTHI. Bunbl TEIIONIePENauH:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3TyUYEHHUE.

KomnyectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BEHIECTBA. |€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTALUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnronenue siBeHU CMauyMBaHUS U KaMJUIIPHBIX SIBIICHUMN.
HaOnronenue TenioBoro pacimpeHust Ted.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIaXKICHUH.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bune! Teruionepenauu.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN PA3IMUHbBIX BELIECTB.

11. HaOmronenue KuneHus.

12. HabnroeHue mocTosiHCTBa TEMITEPATYPhl MTPH TIIABJICHUH.

13. Mozenu TerIoBbIX ABUTATENEH.

Jlabopamopnvie pabomul u onvimaol.

1. OmnbITHI 110 OOHAPYKEHUIO ACHCTBUS CHJT MOJICKYJIIPHOTO TIPUTSAKEHUS.

2. OnbITHI MO BBIPAIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.

4. OmpeneneHue NaBJICHUS BO3AyXa B OaJJIOHE MITPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3ABUCUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa U HArPEeBAHUS WM OXJIAKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenne wu3MeHEHHs BHYTPEHHEW OHEPruM Tejla B pe3ysbTare
Terionepeaayi ¥ paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue SIBJACHUS TEIJIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOM U

ropsiyer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

10. OnipeniesieHne yAeIbHON TETI0OEMKOCTH BEIIIECTBA.

11. MccnenoBanue npoliiecca ucnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKUX 3apsiaoB. BsaumopeiicTehe
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpudeckoe mnoje. Hanpspk€HHOCTH 3nekTpuueckoro mnods. [IpuHiun
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).
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Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN dIEKTpudIecKoi saueprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1os1e 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
OmpiTr  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKoro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. MCrosibp30BaHME >3IEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3JeKTpoMaraHuTHON uHAyKuu. [Ipasumno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPIHU.

Jemoncmpayuu.

DJeKTpu3alus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B AKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17. MopenupoBaHuE MAarHUTHBIX TIOJIEH TTOCTOSIHHBIX MarHUTOB.

18. OnbIT DpcTeaa.

19. MarauTHoE 1oJjie TOKa. DJIEKTPOMAarHuT.

20. [leficTBE€ MAarHUTHOTO TIOJISE HAa TPOBOJIHUK C TOKOM.

21. DJEKTPOJBUTATENb MOCTOSTHHOTO TOKA.

22. UccnenoBanue sSIBICHUS IEKTPOMATHUTHON MHTYKITHH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAIMPABICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBEHHUSI.

25. DJIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1. OmpITBl TIO HAOMIOACHUIO DJJICKTpU3AIMU TEJl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue JeHCTBUA DIIEKTPUYECKOTO TOJSI HA TPOBOJHUKH U

JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepenre u peryaIupoBaHie CHITbI TOKA.

H3mepenne u peryinpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIAYIIETO 4Y€pe3 PE3UCTOp, OT

COMPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

7. OTBITHI, JTEMOHCTPUPYFOIITHEC 3aBUCUMOCTH AIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJN IONEPEUHOTO
CCUCHHMS M MaTepuraa.

8. IlpoBepka mpaBuiIa CIOXEHUS HANPSDKCHUM TPH TOCIEI0BATEIHLHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBwyia Ijisi CHJIBI TOKA TPHU TMApaUICTIBHOM COSAMHEHUH
PE3UCTOPOB.

10. Onpenenenne paboThI IEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 pe3nCTop.

11. OmpeicieHHe MOIIHOCTH  DJIGKTPUYECKOTO TOKa, BBIACIACMON Ha
pesucrope.

12. MccnenoBanne 3aBHCHMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13. Onpenenennie KIIJ[ narpesarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOICHCTBUS TTOCTOSTHHBIX MarHUTOB.

15. U3yueHne MarHUTHOrO TMOJISI  TMOCTOSIHHBIX ~ MAarHUTOB MpU  HX
00BEAMHEHNUH U Pa3/ICTICHHUH.

16. UccnenoBanue neiCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
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17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI AJIEKTPOIBUTATENIS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3pnen 8. Mexannuyeckue siBJIeHHS.

Mexanudeckoe pABwkeHue. MarepuanbHas Touka. (Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOEe TmpsiMOsMHEHHOe aBmkeHue. CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMX’EHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. Jlwxenue ruraHer Bokpyr Comnma. IlepBas kocmMuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJabsca. PeakTuBHOE JBUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxxaTtou npyxxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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2. CpaBHeHHE IMyTEd M TPACKTOPUN [BHXKEHHSI OJHOIO M TOTO K€ Tela
OTHOCHUTEIHLHO Pa3HBIX TEJI OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre Npru3HaKkoB PAaBHOYCKOPEHHOTO JIBHXKCHHUS.

HaOmronenue aBrKeHUsI Teia Mo OKPY>KHOCTH.

Habnronenne MexaHMIeCKUX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpum €€ paBHOMEPHOM W YCKOPEHHOM JBIKEHUU
OTHOCHUTEILHO KaOHWHeTa (PU3HKHU.

o u bk~ w

7. 3aBUCHUMOCTb YCKOPEHHMsI Te€la OT Macchl Tejla U JCHCTBYIOLIEH Ha HETO
CHJIBI.

8. HaOmroneHue paBeHCTBA CUJI IIPU B3aUMOJACHCTBUU TEN.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

10. I[lepenava nMiysnbca npyu B3aUMOACHCTBUY TEIL.

11. IIpeobpazoBanusi SHEPTUU NIPU B3aUMOICHCTBUU TEJL.

12. CoXpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMITYJIbCa IPU a0CONMIOTHO YIIPYTrOM B3aUMOJIEHCTBUH.

14. HabGnrogeHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU NIPU CBOOOTHOM MaJCHUU.

16. CoxpaHeHHe MEXAaHUYECKOW SHEPTUH NPU JBUKEHUU Teja MO JEHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpynpoBanme TpakTa Uil pasroHa M JaJbHEWIIEr0 paBHOMEPHOIO
JBHKEHUS [IAPUKA WIH TEIEKKU.

2. OmnpeneneHue cpegHE CKOPOCTH CKOJIBKEHUs OpycKa WM JIBHXKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JABMKEHUU IO
HAKJIOHHOU INTIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
HAaYaJIbHOW CKOPOCTH IIYTH OTHOCATCS Kak psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIAE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. MccmenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne KO3PPUIMEHTA TPEHUS CKOIbXKEHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JABMXKEHUHU Tela

110 FTOPU30HTAIBHON MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUH MPHU KOJICOATETHHOM JBUKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IONepeyYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenue koJyieOaHWM T IOA AEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xonebanuii rpy3a HA HUTU U HA TIPYKUHE.
HaOmronenne BeIHYKICHHBIX KOJICOAHUM M pe30HaHCa.
Pacrnipoctpanenue npoJoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYCTHYECKUI PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve 4YacTOThl W Mepuoja KoJeOaHWW MaTeMaTU4YecKOTro
MasiTHUKA.

2. OmpeneneHue 4acTOThl M IEPHOJa KOJIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHH MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KoJjaeOaHwmii
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnipoctpanenue ceeta. 3atMeHuss Connua u JIynel. Otpaxkenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnThyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B cmektp. Omnbitel HbtoToHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUi B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunun aevictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO PacCTOSIHUSI U ONTHYECKON CHIIBI COOMparomeit
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apslOBOIO U MacCOBOT'O YHCEl.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTIIOUICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000IIeHWS  TPEIMETHOTO  COACp)KaHWUsI W  OMbITa  JCSATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
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SBJIGHUN TPUPOABI U TEXHUKH, OBJIAJECHUE YMEHHUSIMH OOBICHATH (PU3UUECKHE
SIBJICHUSA, IIPUMEHsIS TOJIyYEHHBIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
32 c4€T TOro, 4yro oOOydaroluecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIPENJIaracTCs:
Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;
OOBACHATh HAy4YHbIE OCHOBBI HanOOJee Ba)KHBIX JIOCTHKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydeHnne (u3MKu Ha ypOBHE OCHOBHOIO 001ero oO0pa3oBaHUs HANpPaBICHO

Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX

pPE3yIbTaTOB.

B pesynbrare n3ydenust Gu3MKU Ha YpPOBHE OCHOBHOI'O O0ILIEro 0Opa3oBaHUs

y oOyuaroierocsi 0yayT c(popMUpOBaHbl CIEAYIOUIUE JIUYHOCTHBIE PE3yIbTaThl B

4acTH:

e 1) naTpMOTHYECKOT0 BOCIIUTAHMSA:

e - NPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
busnueckoil HayKu;

e - [ICHHOCTHOE OTHOIIECHHE K JJOCTUKEHUSIM POCCUMCKHUX yUEHBIX-(DU3UKOB;

e 2) rpaKIaHCKOIr0 ¥ 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e -TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX AEHUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

e - OCO3HaHUE BAXKHOCTH MOPAIBHO-3TUYECKHMX IPUHUUIIOB B JEATEIbHOCTH
YYEHOTO;

e 3)3CTETHYeCKOr0 BOCIIUTAHMS:

e - BOCHPUATUE ICTETUUYECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'O MO3HAHMS:

e - OCO3HAaHHUE LIEHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBHI;

e - pa3BUTHE HAYYHOW IHOOO3HATEILHOCTH, HHTEPECa K HCCIIEAOBATEIbCKOM
JESITeITbHOCTH;

e 5) (¢opmupoBaHusi KYJbTYpPbl 3I0POBbS W  OMOIHOHAJIBLHOIO
0/1aronoJIy4us:

e - OCO3HAHHWE IIEHHOCTH Oe30MmacHoro oOpa3a JXH3HA B COBPEMEHHOM

TEXHOJOTMYECKOM MHpE, BaKHOCTH TpaBUJ O€30IacHOro TOBEIEHUS Ha
TpPaHCIIOPTE, Ha OPOTax, C AIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYIOBAaHUEM B
JOMAITHUX yCIOBUSX;

e - chOpPMHUPOBAHHOCTh HaBBbIKa pediekcuu, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:

e - AKTHBHOE y4YacTH€ B pELICHWU NPAKTUUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHONW  OpraHM3alud, TOpoAa, Kpas) TEXHOJOTHMYECKOW U
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COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PUIMUECKHUX
3HAHUI;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECcCHii, CBA3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIINTAHMSA:

e - OpPHEHTALlUA HA NPUMEHEHUE (PU3NYECKUX 3HAHMW Ui pelIeHUs 3ajad B
o0JacTu OKpY’Kalolllel Cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MO>KHBIX MTOCJICJICTBUI JIJIsl OKPY>KaIOIIEH CPEeIbl;

e - OCO3HaHME TJI00AJIBHOIO XapaKTepa IKOJOTMYECKUX HpoOJieM M MyTed HX
pelIeHus;

e 8) aganTanMu K M3MEHAIIMMCH YCJIOBHMSAM COLHUAIbHON W NPHPOAHOM

cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU IpPU BBINOJHEHUU HWCCIEAOBAaHUN U
IPOEKTOB (PU3MUECKON HANpPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAaHUSAM
APYTHX,

e - TIOBBIICHHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YE€pe3 NPAKTHYECKYIO
NEATEIIBHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM YHCIIE (POPMYIHPOBATH
UJeH, OHSITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHMN M KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 PAa3BUTUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCMCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCJIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Ba3oBble Jjornueckue 1eicTBUA:
e BBISABIATH M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHUN);
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e yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(pUKALMU, OCHOBAHUSA AJIS
0000IICHHS U CPAaBHEHHS,;

e BBIABJISATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

e BBIBISTh MPUYMHHO-CJICACTBEHHBIC CBSI3U MPU H3YYCHUH (PUINUECKUX
SIBJIGHUN M MPOIIECCOB, JI€TaTh BHIBOABI C MCIIOIb30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

e CaMOCTOSITEILHO BBIOMpATh CIIOCOO perieHus ydeOHOW Qu3nueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

e HCIIOJBH30BaTh BOIPOCHI KAK UCCIIEIOBATEIHCKUM HHCTPYMEHT IMO3HAHUS;

e IIPOBOAMUTH MO CAMOCTOSATEIBHO COCTABICHHOMY ILJIAaHY OIIBIT, HECJIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

e OIICHMBAaTh Ha TPHUMEHHMOCTb UM JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJyYEHHYIO B X0JI€ UCCIIETOBAaHUS WM SKCIIEPUMEHTA;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHNS M BBIBOJBI IO pe3ysbTaTam
POBEIEHHOTO HAOIIOIEHUS, OTBITA, UCCIICIOBAHHS,

e TMPOTHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

e TPUMECHATH PA3IMYHBIC METOJIbI, HHCTPYMEHTBI M 3aIIPOCHI TIPH TIOUCKE U
otOope MHGOPMALMK WIH JAHHBIX C YYETOM MPEIIOKEHHON Yy4uyeOHOM
(bU3UYeCKOM 3a7a9H;

e AHAIM3UPOBATH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MHGPOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM TMPEICTABIICHHS,

e CaMOCTOSITENIBHO BBIOMpPATh ONTHUMAIBbHYIO (GOpMYy MpeICTaBICHHS
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eiCTBUA:

e B Xo0f¢ OOCYyXjJeHHUs y4eOHOro Marepuajia, pe3yJbTaToB J1a0OpPaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

e COINOCTAaBJIATh CBOU CYXKIEHUS C CYXKICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, OOHapyXUBaTh Pa3IMYMe U CXOACTBO MO3UIIHM;
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e BBIPAXATh CBOIO TOUYKY 3PEHUSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;

e TYOJMYHO MPEJCTABIATH PE3YJIbTAThl BBHITIOJTHEHHOTO (PH3MYECKOTO OIMBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

e IOHMMATh ¥  WCIONB30BAaTh  NPEHMYIIECTBA  KOMAHTHOH |
WHIUBHUIyaTbHOW pabOTBI TpPHU PEUICHUH KOHKPETHOH (H3NYeCKOM
npobIeMBl;

e TPUHUMATH IIETM COBMECTHOW NEATEIHLHOCTH, OPTaHU30BBIBAThH JACUCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;

e BBINOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAUECTBEHHOTO Pe3yJbTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

e OLIGHMBATh KAa4e€CTBO CBOETr0 BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PerJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

e BBIBIISITH MPOOJEMBI B )KM3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOLIUX
JUIs pelieHns (U3NUecKux 3HaHUi;

e OpPHEHTHPOBATbCS B  PaA3IMYHBIX TOJAXO0JAaX MPHUHATHS  pELICHUM
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pElIeHUMN
rpyIIon);

e CaMOCTOSITEJIBHO COCTABIISATh AJITOPUTM pelIeHUs] (PU3NUECKOH 3a1auu Uin
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;

e JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a pEILIECHUE.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U IIpeajiaraTh mjiaH €€ u3MeHEeHUS;

e OOBSACHATHP MNPUYMHBI  JIOCTIKEHUS  (HEIOCTHIKEHHUS) pe3yJIbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTb (B TOM YHCIJIE€ B XOJ BBINOJTHEHUS
(Gu3MUEeCKOro HMCCIEJOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUIM;

e CTaBUTh ceOsl HA MECTO JPYroro 4ejaoBeKa B XOJE Copa WM AUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY PYroro;

e TMpHU3HABaTh CBOE MPABO Ha OIMMOKY MpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKJICHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYroro.
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IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e HCIMOJB30BAaTh TMOHATHS: (GU3HUECKME U  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

e paznuyath siBieHUs (AUddy3us, TEMIOBOE ABUKECHHE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICUCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJCHUS TBEPABIMU TEIaMH, XUIKOCTIMU U
razamu, atrMocdepHOe JaBlieHHWEe, IUIABaHUE TeJ, MPEBpAIICHUS
MEXaHUYECKON SHEpPruu) MO ONUCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

e pacmo3HaBaTh TMPOSBICHHE HW3YYCHHBIX (PU3MUECKUX SBICHUH B
OKpYXaIollleM MHpEe, B TOM HHclIe (HU3NYECKHE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIbI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBjeHUs Ha *KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHI;

e OIKCHIBATh M3YUYCHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIOIb3YSI
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3YeMBIX  BEJIMYMH, HX
0003HAaUeHUsS W EIUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTEepU30BaThb CBOWCTBA TeJ, (U3MYECKHUE SBICHUS M MPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),
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«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
NpeanojoxkeHue  (TUmoresy),  pasiuyaTbh W MHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIOJCHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOICTB TEJIL: bopmMyIUpoOBaThH MPOBEPSIEMBIC
IPEIOJIOKEHNUs, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHHUS,
3aMMChIBaTh X0/ OMbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHJIBI M TEeMIepaTypbl C UCHOJIb30BAHUEM aHAJOTOBBIX H
nM(POBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU T€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenysl MPeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE
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NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000py/1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOINPOBOAA, TUIAPABIWYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM U HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJIUTH  MpUMEpPHl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOI0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 0€30MacHOCTU MpU 0OpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYLIECTBISATh OTOOp HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HU3HMUECKOr0 COAEPKaHUS, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysibTaTaX MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
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U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

e TIPU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIECIOBAHHUI paclpeneniTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e HCIIOJB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE Te€Na, HACBHIIIEHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

e pasnuyaTh ABJICHMS (TEIJIOBOE pACIIMpPEHUE U CKaTHe, Terulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBaHUE, KAWJUIAPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllMs, IJIaBJICHHUE, KpUCTalIu3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
DIEKTpU3ALMs TEJ, B3aUMOJCUCTBUE 3apAIOB, AEHUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMBIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHMID UX XapaKTEpHbIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBICHUE;

e pacno3HaBaTh I[POSIBICHUE W3YYEHHBIX (U3MYECKUX SBICHUUA B
OKpYXalollleM MHpE, B TOM uHcie (PU3UUYECKUE SIBJICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, SJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIIOCOB, POJIb MarHUTHOTO MOJs ISl KU3HU Ha
3emuie, NOJSPHOE CUSHUE, IIPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NIPU3HAKU) (PU3NUYECKUX
SIBIICHU;

e ONMCHIBATh U3yUYEHHBIE CBOMCTBA TEJ U (PU3NUYECKUE SIBJICHUS, UCIOJIB3YS
¢duznyeckue BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEJIbHAs TEIIOEMKOCTh BEIIECTBA, YACNbHAsA TEIUIOTA
IUTaBIICHUS, YJENbHAs TEIjoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM
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MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  COMPOTHUBIIGHHWE  BEIIecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BETUUHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJBb3Yysd OCHOBHBIE IIOJIOKEHUS MOJIEKYISPHO-KMHETUYECKOU TEOPUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa [ yyacTKa LEeMNu, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHWsSI DJHEPrUM, IpPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JTIOrHYecKux
1aroB ¢ Omnopod Ha 1-2 W3YYCHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuats pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBarOLIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBUSI 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JMAHHBIX [UJI  pelIeHHs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaAY€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMHU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

MPOBOJUTH OMBITHI 1O HAOJNIONEHUIO (PU3MYECKHX SIBJICHUN WM
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs] BOJABI OT TEMIEPATypbl KUIKOCTH U
IomaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TE€I W B3aUMOJICHCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHuTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTAa,
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CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
PE3YNBTAaThl U3MEPECHUN C YIETOM 33JaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIENOBAHUE IOCIEAOBATENIBHOIO M IAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHS (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, COIMNPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpATh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIIEAys MPEIIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUEHUE BEIIMYMHBI;

COOJTI0IaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUSA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJITMETP, CUETUMK HIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIBbHBIE
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKHUX SIBJICHUUW U HEOOXOIHUMBbIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATb CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
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e TMPHUBOAUTH MNpUMEpPbl  (HAXOAUTh HWHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCETHEBHOM
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEcE;

e OCYHIICCTBIISAITh TMOHWCK UHPopManuu (U3NYECKOTO COJACpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

e HCIOJIb30BaTh MPH BBINOJIHEHUH YUYEOHBIX 3a/laHUN HAyYHO-TIOMYJIPHYIO
JUTEPATYPY (PU3UYECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepUabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e co37aBaTb COOCTBEHHBbIE NUCbMEHHbIE U KpaTKHUE YCTHBIE COOOIIECHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO TIPEACTABIATH PE3YJIbTaThl
MIPOEKTHOW WJIM HCCIENOBATENbCKOM NEATEIbHOCTH, MPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHSATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/JIaTh BBICTYIICHHUE MIPE3EHTALINEN;

e TMpHU BHIIOJHEHUH YYEOHBIX MPOEKTOB M MCCIECIOBAHUN (PUINYECKHUX
MPOLIECCOB pacHpelieisaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHA IECUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIIEHUBAaThb COOCTBEHHBIN BKJaa B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMOJEHCTBHE,
MPOSIBJISISI TOTOBHOCTD pa3pelaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

e HCIOJNB30BAaTh IOHATHS: CHUCTEMA OTCUETA, MaTepuajgbHas TOYKA,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO ABWKEHUS, Aedopmalius
(ympyrasi, mjacTU4eckas), TpPeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK M yIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTpPbI UCIYCKaHWs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4eHus,
W30TOIBL, SIIEPHAS] SHEPIETUKA;

e pasnuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEHHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NIAJICHUE TEJI, PABHOMEPHOE JIBUJKECHUE 10 OKPYKHOCTH, B3aHUMOJECHCTBHE
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TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHsI) IO OMMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpy’XalleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHEeT COJHEYHOM CUCTEMBI, PEAKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMJIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa T,
ONTUYECKUE SIBICHUA B IMPHUPOJAE, OMOIOrMUECKOe AEWCTBHUE BUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOTO U3IYYEHHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBHME PAAUOAKTUBHBIX H3JIyYECHUU Ha
OpraHMW3M YEeJIOBEKa), MPH 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINUYECKUE SBJICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CPEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, NEPEMEIIECHHE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWia YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tedna,
MNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPYKUHBI, KHUHETUYECKAas DSHEpPrus, IOJIHAS MEXAHUYEeCKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWsl HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULHMH CHJI, NPUHUUI OTHOCHUTENIbHOCTH [anunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN
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IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aITUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (U3MUYECKUX SIBICHHII,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISIBISTH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PEUIUTh TPU TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3ys OMHCAHWE HWCCJICIOBAHUS, BBIICIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUS, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

NPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3nUecKux CBOMCTB TeN (M3ydeHHe BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MJIbIX KOJIEOAHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasiiokeHue 0enoro cCBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KE€HUS B
IJIOCKOM 3€pKalle U CBOMCTB H300paXeHHWsl MpeaMeTa B cOoOMparomie
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUs, OMUCBHIBATH XOJ  OMBITAa W  €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIBI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yIya MPEeJoOMIIEHUs OT yIia
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NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOJMIl ¥ TpadUKOB, JelaTh BBIBOIBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC NPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPHUHIMUIBl JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHHMIOMETP, OATUYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, MEepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJIbI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3BMYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOrO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIHUPYs TOMCKOBBIN 3aMpoc, HAXOAUTh
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NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEpaTypy  (pU3MYECKOro CcoAepX aHMs, CIPAaBOYHbIE MaTepUabl,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
MHpOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOIO COJAEp KaHUs,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEpPCTHHUKOB.


http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
PDFelement

Yaanutb BogaHon 3Hak g

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
H3HKa - HayKa O HpHpoae https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.eds00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne periectsa https://m.eds00.ru/7f416194
59 JIBr>KeHWEe U B3aMMOJICHCTBHE YaCTHI] 9 1 bu6mmoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHITICCKOT ABHACHHC 3 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edso00.ru/7f416194
bubmuoreka [JOK
33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TE€JIaMu, )XUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 flapaenue XuaKocTH > https://m.edso00.ru/7f416194
bubmunoreka [JOK
4.3 Amvocpeproe aaseiie 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmmoreka [JOK
' B HHX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora 1 MomEOCTE 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 TTpOCTBIC MEXHHMEI S ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexariieckas SHepris 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
H  PDFelement

Ypanntb BogsaHow 3Hak

8 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kontpoabubie IlpakTuueckue (mucpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubmmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Teruiopbie pouecch! 21 ¢ > https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubmmoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuoteka [JOK
2.2 IToCTOSIHHBIM 2JEKTPUUECKUIN TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marturiibie sBICHHS 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SIEKTPOMArHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne i/ P Kontpoabubie IlpakTuueckue (mucpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnuoreka [IOK
3.1 6 2
JJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIIPOCTPAHCHUS CBETA 6 2 bubmmoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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mm Wondershare
H  PDFelement

Ypanntb BogsaHow 3Hak

https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4as
bubmuorexa [JOK
4.3 Paznoxenue 6enoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15

Pasnea 5. KpanroBble ABJIeHUA

51 Hcmyckanue v morJIomeHne CBETa aTOMOM 4 1 Bubmorexa ITOK
' y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 Crpoennue aTomHoro sapa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
) A 7 1 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb

[ToBTOpeHue n 0000IIeHNHE COACPIKAHUS bu6mmoreka [JOK
6.1 9 2
Kypca usmku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ypanutb BogaHovi 3Hak g

mm Wondershare
PDFelement

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

PesepBHrliit ypok. Pabota ¢ Tekctamu
1o reMe "PaboTa. MomHoCTb.
Oneprus"

dOu3ndecKue IBICHUS

duznyeckue BEINYUHbBI U UX
u3MepeHue

Ypok-uccnenosanue "HM3mepenue
TeMIIepaTyphl P MOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U JTaTIHKA
TeMmeparypbl"”

Metoabl Hay4HOTO MTO3HAHMUSL.
Onucanne GpU3NIECKUX SBICHUM C
IIOMOIIBIO MOJIEIIEN

Ypok-uccnenosanue "lIposepka
TUIIOTE3bI: AAJBHOCTD MOJIETA MIApHKa,
MYLIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, 4eM OOJIbIIe BRICOTA ITycKa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

Crtpoenue BemiecTBa. ONBITHI,
JTOKa3bIBAIOIINE JUCKPETHOE
CTpOCHHE BEIIECTBA

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

JIBr>KeHME YaCTHIT BEIIECTBA

bu6mmoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
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https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEHHE 110 pa3aeTy bubmuorexa [JOK
«IlepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECCTBA
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bubmuoreka [JOK
13 CxopocTb. Equnuiibl ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet myT 1 BpeMeHH JABUKECHUS bubmorexa HOK
vt P s https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
16
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas padota «OnpeneneHue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amad nmo reme "[lnoTHOCTH bubnuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapaKTepucTUKa
19 B3aumoencTeus tein. Cuna
ynpyrocty. 3akoH ['yka
20 Jlaboparopnas padota «3yueHne

mm Wondershare
PDFelement
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3aBUCHMOCTH PACTSKCHHS
(medopmanun) Mpy>KUHBI OT
MPUITOKEHHON CUJIBI»

21 [[“IBnenue Tsarorenus. Cuiia TSKECTU
CBs3b MEXKY CUJION TSXKECTH U

22 Maccoii Tena. Bec Tena. Pemienue bubmmorexa [TOK

e ) | https://m.edsoo.ru/ff0a1778
3aga4 o teMme "Cuia TshKecTh
Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubmmoreka [IOK

23
Du3nyecKkue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 Nsmepenne cuit. JluHamomeT

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

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al778
CroxxeHue AByX CUJI, HallpaBJICHHEBIX
26 10 OJTHOM 1T ;1?\,4);171 ’ bubmmorexa [JOK
AHon TP ' https://m.edsoo.ru/ff0ala70
PaBHogeiicTByIOIAs CHIT

97 Pemenue 3agau no reme
"PaBHonelicTByromIas cr"

28 Cuia TpeHus u €€ Bubl. TpeHue B bubnmnorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIb)KEHUS OT CHJIBI IaBIICHUS U bubmmorexa [OK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
MMOBEPXHOCTEI»

30 Pemenue 3anay Ha onpeseneHme
PaBHOJECUCTBYIOIIEH CUJIIBI

31 Pemenne 3amay mo remam: «Bec bu6mmoreka [IOK

mm Wondershare
PDFelement
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tenay, «['paduueckoe n3oodpakeHue
cuy, «Cuibby, «PaBHOIEHCTBYOIIAS
CHIT»

https://m.edsoo.ru/ff0alde0

Konrponbnas padora no remam:
«MexaHnveckoe JABIKeHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300pasKeHUE CUIT»,
«Cuibl»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBHCUMOCTD

34 aBJeHUs ra3a oT 00béMa bubnmorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHusT TBEPABIMU

35 Tenihfn xclil KOCTSIMH U f“)aHSaMI/I buGnnorexa LIOK

- KA ’ https://m.edsoo.ru/ff0a25b0
3axoH [Tackansg

36 JlaBneHue B KUAKOCTH U rase, bubnuotexa [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaa mo teme «/laBnenue B bubmuorexa [JOK
JKHUIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38 Coo00

OODIIAIOIIHECH COCY T https://m.edsoo.ru/ff0a2970

39 I'uapaBnuueckuii mpecc bubnnorexa [IOK

AP p https://m.edsoo.ru/ff0a3136

40 Manowmetpsl. [TopuiHeBoit
KA IKOCTHEIM Hacoc

41 ATmochepa 3eMiIH U IPUYKHBL € bubnuoreka [IOK

CYIICCTBOBAHUSA

https://m.edsoo.ru/ff0a2b5a

mm Wondershare
PDFelement
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42 Bec Bozmyxa. AtmocdepHoe bubnmoreka [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnnoreka [HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM Bubmaorexa ITOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmocdepHoe bubmmoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
AtmoctepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 IIOTPYKEHHOE B HUX TEJO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
48 BBITATKUBAIOIIEH CUIIBI, bu6mmoreka [IOK
JEMCTBYIOILIEHN HA TENO, MOIPY>KEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca bu6mmorexa [IOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEJIa»
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHnue apeomeTpa win

KOHCTPYMPOBAHHUE JIOJIKU U
onpeJereHue e€ rpy30no bEMHOCTH"

mm Wondershare
PDFelement
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52

Pemenune 3ana4d no remam: «IlnaBanue
cynoB. BoznyxomnnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
M ra30B»

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

53

KonrponsHas pabora o teme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
Y Ta30B»

54

Mexannueckas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MoiutHocTth. EquHUIIBEI MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOI IIpH
HoabEME IO JIecTHHUIE"

S7

58

59

[Ipoctele MexaHU3MBI. Phryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«MccnenoBanue yCiIoBHi PaBHOBECHS
pBIryaray

Pertennie 3agad mo teMe «Y CJI0BUA
PaBHOBECHSI pblyara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

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

60

Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
MJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
MomtHocth, KIT/T"

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

mm Wondershare
PDFelement
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62

Mexanuyeckas SHEpIusl.
Kunernyeckas 1 moTeHIMAIbHAS
JHEeprus

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

63

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

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

64

YPpOK-3KCIIEpUMEHT MO TEME
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
N3MEHEHHS KHHETHYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHWUH TEJIa II0 HAKJIOHHOM
IUIOCKOCTH"

65

66

KonrtponbHas pabora no reme
«PaboTta 1 MOIIHOCTb. DHEPTUS»

PesepBHrlit ypok. Pabota ¢ TekcTamu
o Teme "MexaHndeckoe JBIKeHHE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4eeb

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
XKUIKOCTEN U Ta30B"

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

68

®u3uka — HayKa O MpUpoOJE.
SBnenus npupobl

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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8 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannmyeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Buapr Terionepenaun 1 bu6mmoreka [IOK

mm Wondershare
PDFelement
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https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHnas pabora

14 "HccnenoBaHue IBIEHUS bu6mmoreka [IOK
TEIUI000MEHa NpU CMELIMBAaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeibHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;2[11. V nennHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 Jlaboparopnast pabora "Onpenenenue bubnnorexka [HOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK

mm Wondershare
PDFelement
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCUMOCTh TEMIIEPATYPhI KUTICHHS
oT aTMOC(hEepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaKHOCTH Bo3ayXxa"

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

23

24

Pemenue 3a1a4y Ha onpe/ieiieHne
BJIQKHOCTH BO3yXa

[TpuHIUIBI pabOTHI TETJIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUS

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

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

26

27

28

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPIHYH B TCIIOBBIX ITpOLHECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme

"TerioBble aBiIeHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHMI BeriecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

30

Ypok-uccnenoBanue "DaeKTpu3aIus
TeJl UHAYKIMEH U PH
COTMPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
http://cbs.wondershare.com/go.php?pid=5296&m=db

Ypanutb BogaHovi 3Hak g

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8ala
3JIEKTPUYECKUX TTOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CtpoeHue
aToMa
34 IIpoBOAHMKY U TUAIIEKTPUKH. 3aKOH bubmmoreka [IOK
COXPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3amau Ha mpumMeHeHue bubmmoreka [JOK
CBOMCTB 2JIEKTPUUYECKUX 3aps10B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounuku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHT"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTH
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "U3mepeHue u peryaupoBaHuE CHITBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6

mm Wondershare
PDFelement



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
http://cbs.wondershare.com/go.php?pid=5296&m=db

Yaanutb BogaHon 3Hak g

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "H3MepeHue U PEryJIupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle

mm Wondershare
PDFelement



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
http://cbs.wondershare.com/go.php?pid=5296&m=db
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Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AU P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopatopHas pabora "Onpeneneaue
52 a60TpLI u II:/IOH_[PII)OCTI/I 3neKTquec1<oro bubmoreka LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUYECKHE LIEMH U ITIOTPEOUTETH
53 JJIEKT queCKoﬁ SHEPTUHU B 6II)>IT Eubmorexa IIOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka K KOHTPOJILHOU padboTe
o TeMe "DIEKTPUIECKUE 3apsabl.
54 3apsKEeHHBIE TeJl;)a U UX ’ Eubmorexa ITOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSHHBIN
ANEKTPUYECKUN TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKHE 3apsIIbI.
55 3a H)I(CII){HBIG Tea I/IpI/IX bubmaorexa [JOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1oCcTOSHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aHMOJIEHCTBUE
Vpok-uccnenosanue "Nzyuenue bubmmnorexa LIOK
57 5 "
oJIeH IMMOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIM U €ero 3HadyeHue IS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba

mm Wondershare
PDFelement



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
PDFelement

Ypanutb BogaHovi 3Hak g

59

OmneIT OpcTena. MarauTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHHE AIEKTPOMArHUTOB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
3JIEKTPOJBUTATENIEH B TEXHUYECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHCcTpynpoBaHue 1 U3y4eHHE
paloThl 3eKkTpoaBuraress"”

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apasest. 3akoH
AJIEKTPOMArHUTHON MHYKIIWH.
IIpaBuiio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYCHUS DJICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUHU

64

[ToaroroBka K KOHTPOJILHOM paboTe
o TemMe "DIIeKTpUIECKHe 1
MarHuTHBIC sIBJICHUS "

65

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

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

66

PesepBHelit ypok. Pabora ¢ Tekctamu

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
H  PDFelement

Ypanntb BogsaHow 3Hak

o teme "TemnoBele ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHblit ypok. Pabora ¢ Tekctamu

" . bubnuoreka [IOK
o HO TEME HOCTUMHH,I" 11/1 1 https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUS"
BIIEE KOJIMYECTBO YACOB II
OBl OJ1 CTBO YACOB IIO 68 145

[TPOI'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
PDFelement

Ypanutb BogaHovi 3Hak g

9 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabusbie IlpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 MexaHuueckoe OBUKEHUE. 1
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTD bubnnorexa [IOK
2 1
MEXaHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsMONIMHENHOE bubnuoreka [IOK
3 1
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE IpsIMOIUMHEIHOE
4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh
[IpsimonuHENTHOE PAaBHOYCKOPEHHOE bubnnorexa [JOK
5 1
IBHKEHHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'padux cxkopoct
JlaGopatopHnas pabota "Onpeznenenue
YCKOpEHHUS Tena Mpu bubnmnoreka [JOK
7 1 1
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIOCKOCTH"
8 CBoboanoe nagenue tei. OnbITh 1
lanunes
9 PaBHOMEpPHOE IBUYKEHUE 11O 1 bubmuorexa [IOK
OKpyxkHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
http://cbs.wondershare.com/go.php?pid=5296&m=db

Ypanntb BogsaHow 3Hak

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENnbHOE YCKOPEHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha IpUMEHEHHE Bbu6mmotreka LJOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. akon I'yka ngs?ﬁr?]?:;(sigf:}:maecﬂ
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH»
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.I ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
Kod(duUIreHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo teme "3aKOHEBI
21 Herorona. Cwra ynpyroctu. Cuiia bromorexa LIOK
. https://m.edsoo.ru/ffOafb8e
TpEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044

mm Wondershare
H  PDFelement



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
PDFelement

Ypanutb BogaHovi 3Hak g

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSYKECTH U 3aKOH BCEMUPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IlepBas kocMHUYECKask CKOPOCTb. Bbu6mmotreka LJOK

25
HesecomocTs 1 nneperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.

26 AOGCo0THO TBEPOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHUS

27 MowmenT cuinsl. LlenTp TspKECTH

28 Pemenue 3agad nmo reme "MomeHT bu6mmorexka [IOK
cunbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHn4YecKOoe ABUKEHUE bubmmorexa [TOK

) " ' https://m.edsoo.ru/ffob0408
BzaumopeiicTBue Ten
KonTponbHas pabota no teme
30 "MexaHHYeCKOe JIBIKEHUE brbmmorexa [TOK
y g | ' https://m.edsoo.ru/ffOb06ec
BsauMonelicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPyroe u bubmmorexa [JOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYyIPYyroe B3auMoJIeHCTBUE
Pemenue 3agad nmo reme "3akoH bubnuotexa [JOK

32 "

COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepeHnus "PeakTnBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
http://cbs.wondershare.com/go.php?pid=5296&m=db
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JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa [IOK
P B https://m.edsoo.ru/ffob0ag4
PaboTa crIIbI TSKECTH, CHIIBI bubnuoreka [{OK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota «Ornpezenenne
36 pabOTHI CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBM)KEHUH TeJa IO
TOPU30HTAIILHON IOBEPXHOCTU
37 CBs3b 3HEprUU U paboTHI.
[TorennuanpHast SHEprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MeXaHUKe
40 JlaGopatopnas pabora «3yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
a1 KonebarensHOE IBUKEHNUE U €TO bu6mmotexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuoja KojebaHui OT KECTKOCTH Bubmmorexa [IOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpatienue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX

mm Wondershare
PDFelement



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
PDFelement
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46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJI€.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

o1

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHbI COXPAHEHHUS.
MexaHn4yeckue KojieOaHus U BOJTHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3akoHbI cCOXpaHeHUsI. MexaHndecKue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
http://cbs.wondershare.com/go.php?pid=5296&m=db
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DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "llkana
3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
58
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
59 CBI:)IZCTB JJIEKT OMaFHI/ITHyIjX BOJIH C bubmorexa HOK
b | https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DJIeKTpOMarHuTHas IPUPOIa CBETA.
61 Cko Or():TI) cBeTa Bongosme CBOICTBA bubnnorexa [JOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonnHeiinoe
62 acIpoCTpaHeHHE CBETA. 3aTMEHUS bubnmorexa [JOK
pactpoctp ’ https://m.edsoo.ru/ffOb3658
Comnnna u JIyHsr
3aKoH OTpa’keHUsI CBETA. 3epKaia.
63 PemeHHep3aI[aq Ha I I/IMeHeI:{I/Ie bubnmorexa HOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHsI CBETa
64 [Tpenomnenue cBera. 3aKoH bu6muoreka [IOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnons3oBanue MOJIHOIO BHYTPEHHETO bubmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5¢
OTPaXEHUS B ONMTHYECKUX CBETOBOIAX
66 Jlaboparopnas pabota "HccrnenoBanue
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3aBUCHUMOCTH YIJIa IIPEIOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJIeHus Ha
rpanute "Bo3ayx-crexiao""

Ypok-koHpepennus "Micnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 Jlua3zel. OnTudeckas cuiia JIMH3bI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubmmoreka [JOK
69 [TocTpoenne N300paKeHMI B TMH3AX
P P https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
70 (hOKYCHOTO PAacCTOSIHUS H ONITHYECKOM bubsmorexa [IOK
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
71 Ypok-koHpepeHmus "OnTudeckue bubnnoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"
Pa3noxxenue 6enoro ceera B CEKT.
74 Omneitel HetoToHna. Crnoxxenue bubmuoreka [IOK
CIIEKTpaJIbHBIX 1IBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
P P
CBETa
Jlaboparopnast pabota "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H Bt OK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX nosmotexa I

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTper"

https://m.edsoo.ru/ff0cOe2a
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve U MOTJIONIEHUE CBETa
79 atromoM. KBaHTbl. JIuneituarsie bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypoxk-tipaktukym "Habmronenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamuoakTHBHOCTE U €€ BHIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro spa. Hykinonnas bubnnoreka [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PagnoaxkTuBHBIE IPEBpAILICHHUS. bubmmnoreka HOK
N3oTombl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHbIE
86 I/I3FJ)'I CHI/I:Ib Bpr[ upojae M)Ie 17000303 (S bubmorexa LOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
S nepHble peaku. 3aKOHbBI
87 ccf[x paHeHESI 3au>1 OBOT'O U MacCOBOT'O Bubmmorexa [IOK
P AR https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus cBA3M aTOMHBIX siziep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ff0cld7a
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89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

Peakiuu cunTe3a U A€TICHUS SATEP.
Ncrounuku sHeprun ConHua v 3BE311

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

91

92

93

Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[TonroToBka K KOHTPOJBHON paboTe 1O
TeMe "OJIEKTPOMAarHUTHOE TOJIE.
ONEKTPOMAarHuTHHIE BOJIHBI.
KBanrtoBsbl€ siBieHus"

KonTponbnas pabota no teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBieHUS"

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

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 I10
teme "TeroBbie porecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

IToBTropenue, o6o0menue. Pemenue
pacyeTHHIX ¥ KaYeCTBEHHBIX 33J1a4 110
teme "KIIJ] TermoBeIxX aBuratenci"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaueCTBEHHBIX 3a/1a4 110
teMme "KIIJI[ anekTpoycTtaHOBOK"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30
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Ypanntb BogsaHow 3Hak

[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaTop Heiep a6O"TH HOKYPEY 1 . https://m.edso0.ru/ff0c2¢c52
CBeTOBEbIC SBJICHHS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMu 110 TeMe "3aKOHbI 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MCXaHHKE
[ToBTOpenue, o600meHne. Pabora ¢
100 TekcTamu 1o Teme "KoseOanus u 1 bubmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBropenue, o6o0menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBBIC 1 bubmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHHS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMu 110 TeMme "KBaHToBas u 1
sanepHas gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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mm Wondershare
N PDFelement

Ypanutb BogsaHoln 3Hak

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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