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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alMI0 U3YYCHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI MPEIMETHOrO COJACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SABISETCA  CHUCTEMOOOPA3ylOIIMM JJsi  €CTECTBEHHO-HAy4YHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOTO METOo]a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpEAINOiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJICHUS;

* OIICHMBATH U TIOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATh JaHHBIE U HCIIOIb30BaTh HAYUHbIE 10KA3aTEIbCTBA
JUISL TIOJTyY€HHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAMMBbl, YTBEPKIAEHHOW pElIeHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne I[1K-4BH).

Hean uzyuyenus pusuku:

e IPUOOpETEHHE UHTEpPEca U CTPEMIJICHHS] OOYy4alolUXCcs K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHE TPECTABICHUNA O HAYYHOM METOJIe MO3HaHMUA U (HOPMHUPOBAHKE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB
CTPOEHUS MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e popMHUpOBaHUE TIPEACTABICHUA O pONM (PUBUKU JUISI PA3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodecCHOHANILHON JEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX Lened nporpamMmbl 10 (U3MKE HA YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IpUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

e IPUOOPETEHUE YMEHHI OMUCHIBATH U OOBSICHATH (DU3UYECKHUE SIBIICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUN;

¢ OCBOCHME METOJIOB pEIICHHUS MPOCTEUIIMX PpaCUETHBIX 3aJad C
UCIIOJIb30BaHUEM buznuecKux MOJENEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUN HAOIIONATh MPUPOJHBIC SBJICHUS U BBIMOJHATH OIbITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThHl ¢ HHPOpMaLMEH (U3HUECKOro COAEpH aHus,
BKJIIOUYask UH(POPMAIUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OPMALINH;

¢ 3HAKOMCTBO CcO cepamu nmpodeccCuoHaIbHON IeITEIHPHOCTH, CBA3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha uzyuenune ¢u3uku (6a30BbIii YpOBEHb) Ha YpOBHE OCHOBHOTO OOILETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, MpeajaraeMblx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

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

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HAaHMs: HAOIIOACHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmogaemoro aBieHus1. Onucanne GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPbl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BELeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumopeiicTBue uactuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IAUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OmbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (Iedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOTro J1aBJICHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimaul.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHUJIbI, JCWUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUYKEHUSI.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

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

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO IMOJISl HA IPOBOAHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJNEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTpUIEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO OJISE HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTHUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBUKEHUS [IAPUKA VI TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BhIHYKIEHHBIX KOJIEOaHUM U Pe30HaHCa.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U EPHOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWI rpy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4ed B paCCEHBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaXEHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIBIO COOUPAIOILEH JIUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u mmanerapHas mojnens aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHuEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHU HA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH AJI1 CUCTEMATU3AUU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeIMeET.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOJOB HCCIEHOBaHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIEOBaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

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

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuu K HU3MEHSIIMMCH YCJOBHAM COLHUAIBHON U NPUPOIHON
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIITOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUU HOBBIX (HUINUECKUX
3HAHUM;

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

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



*BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI);

 YyCTAaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIacCU(DPHUKAIIUU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;

¢ BBISIBJISITh TPUIUHHO--CJICACTBEHHBIC CBS3U TPU HU3YYCHUH (DU3NIECKUX
SIBJICHUM U TMPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJb30BAaHUEM JCTYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

¢ CAMOCTOATEIBHO BBIOMpATH COCO0 pelieHus: yueOHo! (pu3nueckoi 3amadu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEIICHUS, BBHIOOp Hauboiee
HOJIXOJISIIETO ¢ YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e ICTOJIB30BATh BOMPOCHI KaK UCCIEI0BATENbCKUI HHCTPYMEHT MO3HAHUS;

¢ IPOBO/IMTH 110 CAMOCTOATENIBHO COCTAaBJIEHHOMY IJIAaHY OIBIT, HECJIOKHBII
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUS,

e OLICHMBaTh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (DOPMYJIHPOBATH 00OOIIEHHUS W BBIBOJABI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

 IPOTHO3UPOBAaTh  BO3MOXKHOE  JalbHEWIIee  pa3BUTUE  (PUBNYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

o IPUMEHSTHh PA3JUYHBIE METOJbl, MHCTPYMEHTHI W 3alpOChl MPU TOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHATTM3UPOBATh, CHUCTEMATU3HPOBATh M HMHTEPHPETUPOBATH WHGOPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM MPEICTABICHHS,

e CAMOCTOSITEILHO ~ BBIOMpAaTh  ONTUMANBHYIO  (OpPMYy  MpeACTaBICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

eB XOJIc OOCYXIEHHS Y4YeOHOro Marepuasna, pe3yJIbTaTOB JIA0OPATOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



e CONIOCTABIISITh CBOM CYXKICHHS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMANIOra,
OOHapyXUBaTh Pa3IU4KUEe U CXOACTBO MO3UIIHIA;

e BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

o TyOJIMYHO TMPEACTABISATH PE3YNbTAThl BBITOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIEOBAHMS, IPOCKTA);

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHTIHOW U WHIAUBUAYAIbHON
paboTHI IPU PEIIeHUH KOHKPETHON (U3NYECKOM MPOOIEeMBbI;

o IPUHUMATH 1IeJTH COBMECTHOM AESITeIbHOCTH, OPTaHU30BbIBATh JIEHCTBHS 110
e€ JOCTW)KEHHUIO: pACHpeneNiaTh poJid, OOCYXIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIIO/ICH;

¢ BBITIOJIHATH CBOIO 4acTh pabOTHI, JOCTUTasi Ka4eCTBEHHOTO pe3yibTara Mo
CBOEMY HAMpaBICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/1bl;

e OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUACTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIC YyHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

* BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIMIMX AJis
penieHus GU3NUECKUX 3HaAHU;

e ODUEHTUPOBATBHCS B PA3AMYHBIX  IOAXOJAaX  IPHUHATHS  pELICHUM
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

¢ CAMOCTOATEIBHO COCTABJIATh aJTOPUTM PELIECHUS (PU3NYECKON 3aJauu WU
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;

e IeTIATh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBI HHTEJJIEKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MTPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ O0BSCHATh  NPUYMHBI  JOCTHKEHHMS  (HEJOCTHXKEHHs)  pe3y/bTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIOJIHEHUS
(Gu3NYecKoro UMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTh ce€0s HA MECTO JIPYroro 4ejoBeKa B XOJE CIopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH peleHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJIB30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOJI0ICHUE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UICCKUX BEIIMYUH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpHUS, PABHOJEUCTBYIOIIAsA CHIIA, JAepopMaius
(ympyrasi, TiacTH4ecKas ), HeBECOMOCTbh, COOOIIAIONINECS COCY/IbI;

e paznuyaTh siBaeHUA (Auddy3usi, TEIIOBOE IABMKEHHE YacCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMU TENaMHU, XUIAKOCTAMU U
razamu, arMocepHoe [aBjieHUE, IUUIaBaHUE TeJ, IpeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e paCllO3HABaTh  MPOSBJICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUM B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SBJICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B >KMBOW U HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS HA >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONKCHIBATh M3YUYCHHBIE CBOWMCTBA TeN U (DU3UYECKHUE SIBJICHUS, UCIIOJB3YS
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, JAaBlicHHWEe (TBEPAOTO Tela, KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCKas pad0Ta, MOUIHOCTh, IJIEYO CHIIbI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYECKass W MOTEHIHAIbHAs YHEPTUsi), MPU ONHCAHUU MNPABUIBHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIOJIb3yeMbIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;

e XapaKTEePU30BaTh CBOWCTBA Tel, (U3UYECKUE SBIEHUS W IMPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
DHEPruy, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYyIHpPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

e O0BSCHATH (PU3MUYECKHE SIBJICHHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallUldl MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATh MPUYUHHO--CIICJCTBEHHBIC CBS3HU, CTPOUTH OOBsicCHEHHE U3 1—2
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 neHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3BIBAIONTNE (DM3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a YCIOBUS
3aladyd  3alHChIBaTh KPAaTKOE YCIOBHE, TOJACTABIATh (DU3HUCCKHEC
BENTUYUHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PpEUIUTh TMPU [OMOIIU
(bU3UYECKUX METOJ/IOB, B OITMCAHUU MCCJICIOBAHUS BBIJICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUoTesy),  pa3idyaTh W HHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

e IPOBOJIUTH OMBITHI 1O HAOIIOACHUIO (DU3NUECKUX SIBICHUN UM PU3UIECKUX
CBOMCTB Tes: (OPMYJIMPOBATH MPOBEPSIEMbIE MPEANOIOKEHUS, COOUPAThH
YCTAaHOBKY U3 MPEJJIO)KEHHOTO 000pYI0BaHUS, 3aMMChIBATh XOJI OIbITa U
(bopMyIHpOBaTH BHIBOIBI,

e BBITIOJIHSITH MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BDEMEHHU, MACChI TeJla, 00bEMa,
CUJIbl W TEMIIEpaTyphl C HCIOJb30BAHUEM AaHAJOTOBBIX M IUQPPOBBIX
npuOOpOB, 3amUCHIBaTh TOKa3aHUS TMPUOOPOB C YUYETOM 3aJaHHOU
a0COJIOTHOM MOTPENTHOCTH U3MEPEHUI;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OIHON (PM3MYECKON BEJIUYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TPSMBIX HM3MEPEHUHN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBHXKYIIETOCS Tejla OT BPEMEHHU JBHKEHUS Teja, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAU COTPUKOCHOBEHUS TEJI, CUIIbI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIICH CUJIBI OT 00BEMA
IIOrPYKEHHOM YaCTH Teja U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUs TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO WCCIIEIOBAHUS, COOUpATh YCTAaHOBKY W
BBITIOIHATh WM3MEPEHUs, CIeAysl MPeIJIOKEHHOMY IUIaHy, (DUKCHPOBATH



pe3yabTaThl TMOTYYEHHOM 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE
NOPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

* [IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3NYECKUX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJIA TPEHHUS CKOJIBKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CJenysl MPeUIOKEHHOW WHCTPYKIMU: TIpU
BBITIOJIHEHUH W3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY MU
BBIYUCIIATH 3HAUEHUE UCKOMOW BEIUYHHBI;

e COOJTIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

e yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYIbI, Oapomerp,
phIYar, MOBWKHBINA U HETOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

e XapaKTepU30BaTh MPHUHIUMBI  JEHCTBUS  HM3YYCHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOW HACOC, ApEOMETP), UCIOIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

* IPUBOJIUTH MIPUMEPHI (HAXOAUTh MH(POPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH cpeie;

¢ OCYLIECTBIISITH  OTOOp HMCTOYHMKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS Ppa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHGOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJI0CTOBEPHOM;

* ICTIOJIB30BAaTh MPHU BBINOJHEHUM YUYEOHBIX 3aJaHU HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEepHET, BiageTh npuéMamMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yjbTaTaxX MPOEKTOB
Wi y4eOHBIX HWCCIEIOBaHWN, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYCHHBI TOHATUHHBIN ammapat Kypca (U3HMKH, COINPOBOXAAThH
BBICTYIUICHUE ITPE3EHTALINEH;

e[IPH BBHIMOJHEHUH YYEOHBIX TPOECKTOB M HCCIEAOBAHUU pacHpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 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:

* CIIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI TMap, BIAKHOCTh
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, SIEKTPUUECKOE I0JI€, TPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3vyaTh SBJIECHUA (TEIJIOBOE pAaCIIMPEHUE W CXaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCallUsl, IJIaBICHHUE, KpUCTauiM3auus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaadya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi WHIYKIIHS)
[0 ONHMCAHWID HX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e paCliO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UYECKUE SIBJICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHUE W KaNWUDIPHBIE SBIEHUS B IPUPOJAE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuu, Jpedd MorocoB, POJib MArHUTHOTO TOJISI JJi JKU3HU Ha
3emuie, NOJSIPHOE CUSTHUE, IIPU 3TOM MEPEBOJUTH NMPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIOJb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHyTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO31yXa, AJIEKTPUYECKUN 3apsn,
CHJIa TOKa, 3JEKTPUYECKOE HAINPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCIOJIb3yeMbIX BEIWYMH, 0003HAYEHUS M €JIUHHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3HUECKUE SBICHUS U IMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYJISPHO--KHHETHUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHWsSI DJHEPrUM, IpPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3aIllUChIBATh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

¢ O0BACHATh (PU3MYECKHE MPOLIECCHl M CBOMCTBA TE€JI, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOMCTBA (DU3UUECKUX SIBICHUI,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THBIE 3a/1a4 B 2—3 NEHUCTBHUS, UCIIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMYUHBI: HAa OCHOBE aHAlU3a YCIOBUS
3a71a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIIATh HEAOCTATOK JTAHHBIX JJIS
pelieHust 3a7a4yu, BHIOUPaTh 3aKOHBI M (POPMYIIbI, HEOOXOUMBIE NJisi €€
peuieHusi, NpPOBOAUTH Pacy€Thl U CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaThb MNpPOOJIEMbI, KOTOpPblE MOXHO PpEUIUTh NpU MOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl OMUCAHHE HCCIEIOBaHUs, BbLICIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€TIaTh BHIBOJbL;

e IPOBO/IMTH OMBITHI IO HAOJIIOICHUIO (DU3NUECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KammIISIpHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLEcca OCTHIBAHUS U HarpeBaHUs
NPy U3JY4EHUU OT I[BETa M3JIydarolieil (IOrjolaronieii) moBepXHOCTH,
CKOPOCTh MCHApeHHs] BOJbI OT TEMIIEPaTypbl KUJIKOCTH M IUIOLIAIU €€
NOBEPXHOCTH, DJJEKTPU3ALMS TEI M B3aUMOJEHUCTBHE 3JIEKTPUUECKUX
3apsiioB, B3aMMOJICMCTBUE TOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, IEMCTBHS MAarHUTHOTO TIOJIS Ha
MPOBOAHUK C  TOKOM, CBOMCTBA  DJJIEKTPOMAarHuTa,  CBOWCTBA



AIIEKTPOJIBUTaTENs TMOCTOSHHOTO TOKa): (OpMyIMpOBaTh MpPOBEPSEMbIC
IPEINOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYA0BAHNUSA,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

* BBIIIOJIHATD MPSIMBbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHON BIIa’KHOCTU
BO3/J(yXa, CHUJIbl TOKAa, HAINPSDKEHHsS] C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYMH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH;

* IPOBOJUTH HCCJIETOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOIEPEYHOIO
CEYEHHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAYsS NPEIIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBbIE U3MEpEeHMs] (U3MUECKUX BeIWUYMH (yZAesibHas
TEIUIOEMKOCTh  BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

* COOJIIOJIATh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUIBI  JEHCTBUS  U3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATENbHBIE ANEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

e PaCIlO3HAaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIbHBIE
npudoOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KHUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuyasi ycaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX IETeH;



e PUBOJUTH TIPUMEPHI (HAXOIUTH HHHOPMAITUIO O IPUMEPAX ) MPAKTHIECKOTO
UCIIOJIB30BaHUSI (DU3UYECKUX 3HAHWW B TIOBCEJHEBHOW JKM3HU IS
oOecnieueHnss 0e30mMacHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUSI 3J0POBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

¢ OCYIIECTBIIATh MOUCK HMHpOpMAMU  (QU3NYECKOTO  COACPKAHUA B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M NTYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MUITM MOKET OBITh HEJIOCTOBEPHOM;

e ICTIOJIb30BATh NPU BBHIMOJHEHUU Y4EOHBIX 3aJlaHUi HAyYHO--TIOMYJISPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENBCKON NEATEbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEN;

elIpY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBAHUN (DUIUUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
NeSTeTbHOCTh TPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

¢ ICTIONL30BAaTh  MOHATHUS: CHCTeMa OTCu€Ta, MaTepHalibHas  TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
LEHTP TSKECTU TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3JIy4deHHUs,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

e pa3nuyaTh SIBJACHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NajJieHUuE TeJl, PABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE IBMKEHHUE, OTPAKECHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacClio3HaBaTh  MPOSBICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTpadUOJIECTOBOIO U PEHTICHOBCKOTO M3JIyYE€HHH, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBa (IPU3HAKH) (PU3UYECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIC CBOWCTBA TeNl W (PU3WUYECKHE SBICHUS, WCIOJB3YSI
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYroCTH, CUJIa TSHKECTH, YCKOPECHHE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrusi, TOJHAsg MeXaHW4ecKas DdHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HaYEHUsI W €IUHUIIBI (PU3MYECKHX BEIUYHH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHUS U IPOIECCHI,
UCIIOJIB3Yysl 3aKOH COXPAHEHWs JHEPTUU, 3aKOH BCEMUPHOTO TATOTCHUS,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

¢ 00BSCHATH (DU3MUECKHE TMPOLECChl W CBOMCTBA Teld, B TOM YHCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHMHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOUINE (DU3UUECKUE BEITUUYMHBI:
Ha OCHOBE aHallu3a YCJIOBHMS 3aJlayd 3alliChIBAaTh KPaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIIME WM M30BITOUYHBIC JaHHbBIC, BRIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JJISl PEIICHUs, TPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacro3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NpU MOMOIIU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

* IPOBOJUTH OTIBITHI 110 HAOIIOJECHUIO (PU3NUECKUX SBICHUN WIN (PU3NUECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
SHEpPrUH, 3aBHCHUMOCTh IMEPHOJA KOJICOaHW MPYXKUHHOTO MasTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXUHBI U HE3aBUCUMOCTb OT aMILIUTYbI
ManblX  KosieOaHWH, TPSAMOJIMHEHHOE  PACIPOCTPAaHEHHE  CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomiei
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
o0Opy/lOBaHUS, ONUCBHIBATb XOJ  OMNbITAa U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TMPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHUe Uu3MepsaeMOol BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepuTeNBHOTO MPUOOPa);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTPpaKEHUS CBETa OT yIJia MaJieHUs U yIjia MpeIoMIIEHUS OT yria
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BeIMYMH B BUAE TaONMUI] U rpaduKOB, JeiaTh BBIBOJBI IO
pe3ysbTaTaM HCCIIETOBAHUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJIHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOAI(DPHUIUEHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuosa KojeOaHMM MaTeMaTH4ecKoro MW MPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHATU3UPOBATH MOJYUYCHHBIE PE3yNIbTaThl C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIO/IaTh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPU3HAKH M3YUYEHHBIX (PUIUYECKUX MOJICIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh MPHUHIUMBI  JEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUIOMETP, JATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (U3WYECKUX SBJIEHUM M  HEoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

* ICII0JIB30BAaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH W3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pEIIeHUH Y4YeOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEeMBbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;

e IPUBOJUTH MPUMEPHI (HAXOUTh UH(OPMAIIUIO O IPUMEPAX) NPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTU Tpu  oOpamieHuu ¢ [pudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpesie;

¢ OCYNIECTBJIATh MOUCK WHPOpMAMK  (PU3HUECKOTO  COJEPKAHHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpEJeNIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEIbHBIX HICTOYHHUKOB,



¢ ICTIOJIB30BAaTh MPHU BHINOJHEHUH YUYEOHBIX 3aJaHUM HAYYHO--TIOMYJISAPHYIO
JaUTepaTypy  (pHU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTepHAbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE
uHbOpMaIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COAEp KAHMUA,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTaluel ¢ yd4yéToM OCOOEHHOCTEW ayAuTOpUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11 du3snka - HayKa 0 IPUPOJIE 2 bubmuorexa [IOK
' YK PHpOAL https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.2 @ 2 1
e pe https://m.edsoo.ru/7f416194
. bubnuotexa [JOK
1.3 EcrecTBeHHOHAYYHBIN METO/I MO3HAHUSI 2 1 o 416104
Hroro no pasneny 6

Paznes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CrtpoeHue BelecTBa 1 bubmnorexa [IOK
' p B https://m.edso00.ru/7f416194
99 JIBr>kKeHMEe U B3aMMOJICHCTBHE YaCTHI] 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
FRETGTHELS COCTORHIE BCHIEEIRa https://m.edso0.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBukeHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHITICCROC ABIDKCHHC 3 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

bu6mmoreka [JOK
32 HHepuus, Macca, IwoTHOCT 4 . https://m.edso00.ru/7f416194
bu6mmoreka [JOK
33 Cuma. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Uroro no pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbLIMU 3 bubnuorexa [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XuAKocTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA NMOTPYKEHHOE 7 3 bubnuoteka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [JOK
>1 Pabora i MomEoCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocThie MEXaHH3MEI > ! https://m.edso00.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 exaHureckat SHepri https://m.edso0.ru/7f416194
Hroro no pazmeny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne /it P Konrtpoabnsie | Ilpakruueckue (1ucpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TemioBble siBjeHUs
. bubmuoreka [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuorexka [JOK
1.2 T 21 1
SIDIOBHIE HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
91 DNeKTpUUYecKue 3apsibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBble)
Ne /it P Konrtpoabnsie | Ilpakruueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHIE TET https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Dj1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTpOMarHuTHOE MOJIE U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUS



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

4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 bubmorexa [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro o pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bubmuorexka [JOK
51 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
: A 7 1
5.3 JIEpPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COlEPIKAHUS 9 9 bubmorexa [IOK
' Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThI padoThI pecypebi
1 ®u3nka — Hayka o npupoje. SIBienus 1
MIPUPOJIBI
2 dusnyeckue SABICHUS 1
3 dusnyecKkue BEITMYUHBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenne
4 TeMIIepaTypbl IPU MOMOIIN 1 1
XKUJKOCTHOTO TEPMOMETpA U AaTUMKa
TEeMIIEpaTyphl"”
MeToapl HAy4YHOTO TTO3HAHMSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
. https://m.edsoo.ru/ff09f72a
MOMOIIIBIO MOJIeTIEN
Ypoxk-uccienoanue "l[IpoBepka
5 THUTIOTE3bI: JATLHOCTH TOJIETA IITAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Ooubliie, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. OMbITHI,
7 JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE 1 bubmmorexa LOK
p P https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBH>KeHHE YaCTHI] BEIISCTBA 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccienoBanue «OnbITH IO

9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BELLIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
11 Bobl. O000IIEHNE 110 pa3ieny bubnnoreka [HOK
«IIepBoHavanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIISCTBA
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorexa HOK
P P P https://m.edsoo.ru/ff0a05c6
JIBKCHUC
bu6mmoreka [IOK
13 CkopocTb. EqMHUIIBI CKOPOCTH
p JUTHHI p https://m.edsoo.ru/ff0a079c
14 Pacuet myT 1 BpeMEHH JABUKECHUS bubmorexa HOK
y P s https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HHEPTHOCTH bubnnorexka [JOK
Tell https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer Maccel 1 bu6mmoreka [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
IUIOTHOCTH TBEPAOTO TENa»
18 Pemenue 3amad nmo treme "[lnoTHOCTH bubmuoreka [JOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMoaencTeug ten. Cuia
ynpyrocty. 3akoH ['yka
20 JIaGoparopHas pabota «/3yuenue

3aBUCUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanun) Mpy>KUHBI OT
MIPUIIOKECHHOM CHITBI»

21 SIBnenne tarorenus. Cumiaa TIKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoi tena. Bec tena. Pemenue bubmmorexa [IOK

o ' | https://m.edsoo.ru/ff0al778
3aga4 1o reMe "Cumna TKeCTH

93 Cuiia TKeCcTH Ha APYTHX IJIaHeTax. bubnuoreka [IOK
DU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Usmepenune cuir. JluHamomer

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

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HalpaBJIE€HHBIX
26 10 OJTHOM TPSIMOI bubmorexa [JOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemrenue 3agad mo reMme
"PaBHonelicTByroMmIast cr"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnmnorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGoparopHas pabota «3yuenue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJILKEHUS OT CHJIBI JAaBJICHUSI U bubmnorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOITIXCS
ITOBEPXHOCTEW

30 Pemenwue 3aa4 Ha onpeseneHue
PaBHOJECUCTBYIOIIEN CUJIIBI

31 Pemenue 3amau mo remaMm: «Bec Tenay, bu6mmoreka [IOK

«['padpuueckoe n3odpakeHUe CUID»,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«Cunbl», «PaBHOJICUCTBYIOIIAST CUIT»

KonrponbHas padora no remam:
«MexaHnveckoe JABIKeHUe», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«"paduueckoe n300paKeHUE CUIT»,
«Cuib»
33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
34 aBJICHUS Ta3a OT 00bEMa bubmmorexa [JOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua napiaeHust TBEPALIMU
35 TG.HIZH\TI/I )Kg KOCTSIMH H I;;I3aMH 3aKkoH bubmorexa HOK
- HIA ' https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBiieHHE B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHJILI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/laBienue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38
Coobmaronmecst cocyz! https://m.edso0.ru/ff0a2970
39 I'uapaBnuueckuii mpecc bubmorexa HOK
P p https://m.edso0.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HACOC
41 ATmochepa 3eMiIM U IPUYKHBL € bubmuoreka [IOK
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHOe naBieHne bubmmorexa LIOK

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

43 N3mepenue atMochepHOro AaBJICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABICHHS bubnmoreka [JOK
OT BBICOTBI HAJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [HOK
JIABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme "
ATtmocdepHoe naBieHue"”
JlelicTBUE KUIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa LHOK
24 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabora «Onpenenenue
48 BBITaEKHBEIom:ﬁ CHUJIBI I[eITIIOCTB TOLIEH bubmmorexa [TOK
’ y https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B HKHUAKOCTH)»
JlabopaTopHas paboTa 1o Teme
49 «/ccneqoBanue 3aBUCUMOCTH BECA bu6mmoreka [IOK
TeNa B BOJIE OT 00bEMa MOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTU TEJa»
bu6mmoreka [IOK
50 [1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JIaGoparopHas paboTa
51 "KoHcTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOJKH H
omnpeeeHue € rpy30n01bEMHOCTH"
Pemenwue 3anay mo Temam: «IlnaBanue
59 cynoB. BoznyxomnnaBanue, bubnmoreka [JOK

«/laBieHue TBEpABIX TN, )KUIKOCTEH 1
ra3oB»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

KonTponbhas pabora no teme

53 «/laBreHue TBEpIBIX TEN, KUIKOCTEH U
ra3oB»
bubmuorexa [JOK
54 Mexanudeckas pabora
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MomnHocTh. EquHuIe MoniHOCTH
- A - https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM MPHU MOIBEME 1
110 JecTHHUIe"
57 IIpocThie Mexanu3Mbl. Poiuar.
PaBHOBecHE cun Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 JlabopartopHas padora «McciemoBanue 05 bubmorexa [JOK
p . PHAAD a ' https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS pbIUara
59 Pemenue 3anau o teme «Y cioBus bu6mmoreka [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
60 Mexanusma. Jlaboparopnas pabota 05
«M3mepenne KI1/I HaknoHHOM '
TJTIOCKOCTH
61 Pemenune 3amaa mo teme "Pabora, bu6mmorexa [IOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas SHEpIHusl.
62 Kunernueckas v moTeHIuaiIbHas bubmiorexa LOK
https://m.edsoo.ru/ff0a4252
SHEpPTHUs
63 3aKOH COXpaHEHUsI MEXaHUYECKON bubnmoreka [JOK

SHEPTUU

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT I10 TeEMe
"DKCIEPUMEHTAILHOE ONPEICIICHUE
64 M3MEHEHUS KUHETUYEeCKOU U
MOTEHLIUAJIbLHON YHEPTUH NTPU
CKaThIBAaHUM TeEJIA MO0 HAKJIIOHHOM

mIockocTu"

KonTponbnas pabota no teme «Pabota

65
U MOILHOCTb. DHEPTHUsD»

PesepBHrlit ypok. Pabota ¢ Tekctamu

66
o TeMe "MexaHnueckoe IBuKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

Pesepubiit ypok. Pabora ¢ Tekctamu
67 1o tTeMe "JlaBieHue TBEPABIX TeN,
JKUOKOCTEN U ra3oB"

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

Pesepubiit ypok. Pabora ¢ Tekctamu
68 o teme "Padora. MOIIHOCTE.

Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHH M UX OITBITHBIC 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mogaenu TBEpAOTO, KUIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPAOTO,
4 YKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM 1
BEIleCTBA HA OCHOBE IOJI0KEHHI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucramumueckue u aMopdHBIE Tena 1
P PP https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWIISIPHOCTD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe paciIupeHne U CKaTHe 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKEHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
U3MECHEHUS BHYTPEHHEW dDHEPIUu https://m.edsoo.ru/ff0a5c60
10 Bunpl Terionepenaun 1 bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a6412

VYpok-koudepennus "IlpakTuueckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWMCTB

bu6mmoreka [IOK

11
BEILIECTB U MAaTEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo TemnoTsl. Y aenbHast bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIII0BOTrO OanaHca. bubnnorexa [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabora "HcciaenoBanue

14 SIBJICHHS TETNIOOOMEHA Mpu bubnuorexa [JOK
CMEIIIMBAHUM XOJOAHOM U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJLI"
Pacuer konndecTBa TEIIOTHI,

15 HEO0OXO0UMOTO ISl HArpeBaHUs Tela U
BBIJICTISIEMOTO UM TIPU OXJIAXKICHUU

16 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
yIEIbHON TEMJI0OEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y IeNbHas bubmmorexa [JOK

P e https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
yeJIbHON TEIJIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanre U KOHIEHCAITHS. bubnnoreka [HOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



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

21

Kunenue. Y nennHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
3aBUCHMOCTH TEMIIEpPATyphbl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

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

22

Bnaxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHrne OTHOCUTEIbHON
BJIQYKHOCTH BO3ayxa"

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

23

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

[TpuHIUIB pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuHna.
JIBurarens BHYTPEHHETO CTOPAHMS

25

KII[ TenmoBoro nsurarens. TennoBeie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH
cpenbl

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

26

3aKOH COXpaHEHMsI U IPEBPALCHUS
SHCPTHHU B TCIJIOBBIX ITPpOHECCax

27

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo
teme "TeruoBele ABieHus. MizMenenune
arperaTHbeIX COCTOSIHMM BenecTa'

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

28

KonTponbHas paboTa mo Teme
"TerutoBrle ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMU BemiecTa'

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

29

SJ'ICKTpI/IBaI_[I/ISI TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

30

VYpok-uccienoBanue "DneKTpusanus
TeJl UHAYKLIUEN U IIPU
CONPUKOCHOBEHUU"



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

B3aumoneiicTBre 3apsyKEHHBIX TEIL.

bubmuorexa [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe nojie. HanpspkeHHOCTD
32 DIIEKTPUUYECKOTO 1o, [IpuHumin buGnnorexa LIOK
P P . https://m.edsoo.ru/ff0a8a0a
CYTEPHO3UIINH IEKTPUUECKUX MOJIeH
Hocurenu 31mekTpudeckux 3apsiaoB.
33 OnemenTapHbii 3apsia. CTpoeHne
aToMa
34 [TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agay Ha npuMeHeHHE bubnnoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKU TOK, YCIOBHUS €r0
36 c eCI;BOBaHI/Iﬂ I/ICquHHKI/I bubmorexa HOK
ym ) https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleiicteue
38 ANEKTPUUECKOTO MOJIsI Ha TPOBOIHUKHI 1
Y TAAJIEKTPUKH"
39 DIIEKTPUUYECKHI TOK B METaIJIaX, bubnmoreka [JOK
JKHMIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyuecKkas 1enb U € COCTaBHbIE
qacTu
Cwuita Toka. JlabopaTopHas pabora
" bubnuorexa [JOK
41 N3mepenue u peryaupoBaHUe CHITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



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

DJIEKTPUIECKOE HAIPSHKEHHE.
BoawsT™metp. JTaboparopnas pabota

bubmuoreka [JOK

42 0.5
"NU3Mepenue u peryjaupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
43 ConpoTuBieHNE TPOBOJHUKA. bubnmoreka [JOK
VY nenpHOE CONPOTUBIICHHUE BELIESCTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHMKA OT €T0 JUIMHBI, MUIOMIA TN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHus U MaTepuana”
3aBUCHUMOCTH CHJIBI TOKA OT
45 HanpsokeHust. 3akon Oma g ydgactka bubnmorexa LHOK
P ’ yi https://m.edsoo.ru/ff0aad4a
enu
JlaGopaTtopHast pabora "HccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA, UAYIIETO
46 4yepe3 pe3nucTop, OT COMPOTUBIICHUS 1 bubmorexa HOK
pesp p, p https://m.edsoo.ru/ff0aa04e
pe3uCTOpa M HaIPSHKEHUS Ha
pesucrope"
47 [TocnenoBarenbHOE U TApAIIEIHHOE
COEIMHEHUS TPOBOTHUKOB
JlabopaTtopnas padora "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN TIPU 1 bubnnorexka [HOK
MOCJIE0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTtopHas padora "IIpoBepka
49 IIpaBUJjIa I CUJIbI TOKA MTPU 1 bubnnorexka [JOK

napajuieIbHOM COEIMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



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

Pemrenne 3a1a4 Ha IPUMCHCHUC

bubmuorexa [JOK

>0 3akoHa OMa AUl pasiiHoro https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOIHUKOB
51 PaboTa 1 MOIIHOCTB AMEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabora "Ornpeznenenue
bubnmoreka [JOK
52 paboThl ¥ MOIIIHOCTH AJIEKTPHUUECKOTO https://m.e dSO(I)—II’U /£10ab3e0
ToKa" T '
DIEKTPUYECKHE MU U TOTPEOUTEIIN Eub 10K
. uoIMoTeKa
53 AIIEKTPUUYECKON YHEPTUH B OBITY. https://m.edsoo.ru/ff0ab660
KopoTkoe 3amMbIkaHue T '
[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPUUYECKUE 3apsiibl.
54 3a H)I(GHHBIIG;pTCJIa U UX ’ bubmorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3anMo ieiicTBus. [ToCcTOSHHBII
ANEKTPUIECKUIN TOK"
KonTponbhas pabota no teme
55 "DnekTpuueckue 3apsabl. 3apssKeHHbBIS bubnuoteka [JOK
TeJla ¥ UX B3aUMOJICUCTBUA. https://m.edsoo.ru/ff0abea8
ITocTosiHHBIN AMEKTpUYECKUi TOK"
56 [TocTosTHHBIE MATHHUTHI, HX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "M3ydenue noueun bubnmnoreka [JOK
MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarunurtHoe noje. MarHuTHO€E Tojie
58 3eMiTu ¥ ero 3HaUeHUE JJIs )KU3HU Ha bubmmorexa [JOK
https://m.edsoo.ru/ff0acOba
3emuie
59 OmnbiT OpcTeaa. MaruutHoe noJjie bubnmoreka [JOK



https://m.edsoo.ru/ff0aaf8a
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OJICKTPHUYCCKOI'0 TOKa MaruuTtHOE
I10JI€ KaTYIIKHU C TOKOM

https://m.edsoo.ru/ff0ac1d?2

60

[IpumMeHeHue 31eKTPOMarHuToOB B
texauke. Jlaboparopuas pabota
"U3ydyeHue nericTBUS MATHUTHOTO
T10JIs1 HAa MPOBOJHUK C TOKOM"

0.5

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

61

DNeKTPOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 35eKTpoaBurareneii B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue U U3yueHue
paboTHI BNIeKTpoABUTATENIS "

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

62

OmnbiThl Papajes. 3aKoH
ANEKTPOMArHUTHON MHIAYKIUH.
IIpaBumno Jlenna

63

DnektporeHeparop. CrocoOs
MOJTyYEHUS IIEKTPUIECKOW YHEPTUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX SHEPTUU

64

[ToaroToBka K KOHTPOJIBHOM paboTe IO
TeMe "DJIEKTPUUYECKUE U MAarHUTHBIE
AByeHus"

65

KonTponbhas pabota no teme
"DNIeKTpUUECKNEe U MAarHUTHbIE
ABJICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepHbIii ypok. PaboTa ¢ TekcTamu
o teme "TemnoBble aBiaeHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHbIii ypok. PaboTa ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ac1d2
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1o TeMe "[10CTOSAHHBIN JIeKTPUUYECKUI

https://m.edsoo.ru/ff0acdc6

TOK
68 PesepBHeIit ypok. Pabora ¢ TekcTamu 1
1o TeMe "MaruuTHele ABjIeHud"
BHIEE KOJIMYECTBO HYACOB I1
OBIII OJ1 CTBO CO O 68 145

[NPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero 6 : u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI pecypebi

1 MexaHudeckoe JBHKEHHUE. 1
MarepuanbHas TO4Ka

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpAMOJIMHENHOE bubmuoreka [IOK

3 1 https://m.edsoo.ru/ff0ad19a
JIBUKEHUE //m. .
HepaBHOMepHOE NpsAMOIMHENHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTb

5 IIpssMonMHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO ABWXeHU. [ paduk 1
CKOPOCTH
JlaGopaTopHas padora "OnpezaeineHue

7 CKO peHmI{) TCJ‘I;) npu aBﬁopcxo €HHOM 1 1 bubmorexa HOK
YEKOP PP . yErop " https://m.edsoo.ru/ff0adb18
JBIDKCHHUH 10 HAKJIIOHHOW TIOCKOCTH

8 CBoOonHoe najeHue Tei. OmbITh 1
lanunes
PaBHOMEpHOE ABMXKEHUE IO

9 okpyxHOoCTH. [Tepuoa 1 yacrora 1 bubmmorexa TTOK

Py P . https://m.edsoo.ru/ff0ae176

oOpamenus. JIuneiiHas U yrimoBas
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CKOpOCTH

10 LleHTpoCcTpeMUTENIBHOE YCKOPEHHE
. but6mmoreka [IOK
11 Ilepssiit 3akoH HbroToHa. Bextop cuiib https:/m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuorexa LIOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka HOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agay Ha npuMeHeHHE bubmnoreka IIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmnoreka IIOK
15 . r
Cuua ynpyroctH. akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pewmenue 3anay no reme «Cuia
YIOPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bubmuoreka [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6anoreka LIOK
18 Chua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna bu6anoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopHast pabora "Onpenenenue bubnuotexa [JOK
20
Kod(duIIMeHTa TPEHUS CKOJbXKEHUS " https://m.edsoo.ru/ff0af8be
Penrenue 3amad mo teMe "3aKOHEI
21 Hrrotona. Cuna octu. Cuna bubmmorexa LIOK
. YHPYTOCTH. https://m.edsoo.ru/ff0afbh8e
TPCHHS
99 Cuita TSKeCTH 1 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044
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naacHus

Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["anmakTuku"

Pemenne 3amgau no reme "Cuna

24 HK but6mmoreka [IOK
TAKCECTH H 3AKOH BCCMUPHOTO https://m.edsoo.ru/ff0af5f8
TATOTeHHS"

o5 IlepBasg kocMHUY€eCKask CKOPOCTb. bu6nuoreka [JOK
HeBecomocTth 1 eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepraibHOIl TOUKH.

26 AobcomoTHO TBEpIOE Teno. PaBHOBecHe bubnmnoreka [HOK
TBEPAOIO TeNa C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHus

27 MowmeHT cuibl. LleHTp TskecTH

28 Pemenne 3ana4 mo reme "MoMeHT bu6anoreka LIOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe MO

29 e Ile "MexaHquCK(l))e BI/I)KGII-)II/IG bubmmoreka LTOK
TeM .

. "H https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KoHnTtponbhast pabota mo teme
30 ™M I; e fe eriite bubmuoreka [{OK
€XaHWYECKOE JIBUKCHHE.
N g https://m.edsoo.ru/ffOb06ec
B3aumoneiictue ten"
Nmnynbce Tena. UMmynbe cuibl. 3aK0H
31 4 ya v oc bubmuoreka [{OK
.Y "
COXpAHCHI I/IMH}’J‘IBCv pyT https://m.edsoo.ru/ffOb07fa
HEYNPYTroe B3auMOICHCTBHE
39 Pemenne 3agad mmo teme "3akoH bubnunoreka LIOK

COXpaHEeHUs ummyJibca'

https://m.edsoo.ru/ffOb096¢c
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Ypok-koHpepeHius "PeakTuBHOE

33
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnunoreka LIOK
34 Mexanudeckas paboTa U MOIITHOCTb https://m.edsoo.ru/Ff0b0ag4
PaboTa crtbl TSKECTH, CHITBI bubnuorexa [IOK
35
YIIPYTOCTH U CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHast pabota «OrnpeneneHue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JBUKEHHUH TeJa 10
TOPU30HTAIILHOM MMOBEPXHOCTH»
37 CBs13b SHEPruu U paboThI.
[TorenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o bu6muoreka [JOK
38 .
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 JlaGopatopHas pabora «3yueHue bubmuoreka [IOK
3aKOHA COXPaHEHMS DHEPIUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE B €TO bu6anoreka LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeOaHusl. bubnuotexa [JOK
Breinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MarteMaTn4ecKuil U NMpyKUHHBIN
MasiTHUKA
Ypok-uccienoBanue «3aBUCUMOCTb
. bubmuoreka [{OK
44 nepuoaa KoaebaHui OT KECTKOCTH

MPYKUHBI U MAacChl TPy3a»

https://m.edsoo.ru/ff0b197a
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45

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIECOAHUAX

46

JlabopaTtopHast pabota «OrnpeaeneHue
4acTOTHI U Iepuoia KojaeOaHui
NPYKUHHOTO MasITHUKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJia KoJaeOaHmi
rpysa, OABEIIEHHOI'0 K HUTH, OT
Macchl rpy3a»

bubmuoreka IIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJHBI

bubmnoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-kordpepenuus "MexaHu4IecKne
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
q4acTOTEI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenius "YapTpazByk u
UH(Pa3BYK B IPUPOJIE U TeXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMme "3aKOHBI COXPaHEHHS.
Mexannueckue KoneOaHusi U BOJTHBI"

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

55

KoHnTtponbHas paborta o Teme "3akoHbI
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coxpaHeHus. MexaHn4ecKue
KoJieOaHus U BOIHBI"

DIeKTPOMarHuTHOE TOJIE.

bubnunoreka LIOK

56
DNIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnmnoreka [HOK
Hcnionb30BaHKE 3JEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenue
. bubmuorexa [JOK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIHI0 MOOMIIBHOTO TestehoHa
Pemmenue 3anaq Ha onpeaeneHue
60 YacTOTHI U AJTUHBI AIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko OlleB cBeTa Boml;)ogme CBOMCTBa Bubnmorexa [IOK
P ‘ https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonnneitHoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS Bubmmorexa [IOK
pactpocTp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpaX€HHUs CBETa. 3epKaja.
63 Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA Bubmmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
OTpaKeHHsI CBETa
64 IIpenomnenue cBera. 3aKOH bu6muoreka [IOK
MPEJIOMIJIEHUS CBETa https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnmoreka [JOK

Hcnonp30BaHrEe NOTHOTO BHYTPEHHETO

https://m.edsoo.ru/ffOb3c5c
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OTpaXCHUA B OIITUYECKUX CBETOBOJAAX

JlabopaTtopnast pabora "HccinenoBanue
3aBHCUMOCTH YTJIa MPETOMIICHHS

66
CBETOBOTO JIy4a OT yIJia MaJIcHUs Ha
rpanuiie "Bo3gyx-crexiao""
Ypok-koHpepennus "Vcnons3oBanne
67 MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0pakxeHUi B TMH3aX bubmorexa LHOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 (OKYCHOTO pacCTOSTHUS U OTITUYECKOM bubnrorera LOK
CHTH coBMpatomei mHsbr" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepennus "OnTudeckue bubnuotexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTuyeckas cucreMa. 3peHue bubnuorera LHOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "JlegexTrl 3peHusl.
Kak coxpanuts 3peHue”
Pasnosxenue 6enoro ceera B CHEKTP.
74 Oneitel HetoToHa. Cnoxkenue bu6muoreka [IOK
CIIEKTPaJIbHBIX LBETOB. [[ucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlaGopaTtopHas pabota "OMBITHI 11O i OK
75 pasioKeHUIo 0eI0ro cBeTa B CIIEKTpP U noimorexa L

BOCIIpHUATHUIO IBE€TA MPCAMETOB IIPU UX

https://m.edsoo.ru/ff0cOe2a
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HaOJIFOICHUY Yepe3 I[BETOBHIC
buapTpH"

Ypok-npaktukyMm "BoiaHOBBIE CBOWCTBa

76 CBeTa: AHcCIepcus, HHTepPepeHIns U
nudpakmus"”
77 OmneiTel Pe3epdopaa v uranerapHas bu6muoreka [IOK
MO/ICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Monens atoma bopa
Hcnyckanue v IOTJIONICHUE CBETa
79 aromoM. KBaHTbl. JInHeHdaTeie bubmmorexa [OK
) ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-npaktukym "Habntonenue bubnuorexa [IOK
CIIEKTPOB HCITyCKaHUsA" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atoMHOTO siapa. HykinoHnHas bubmuoreka [IOK
82
MOJIEJIb https://m.edsoo.ru/ff0c18ac
83 PaanoakTrBHBIE TpEBpALICHHUS. bu6anoreka LIOK
N3oToms https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo Teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
VYpok-koupepenuus "PagnoakTuBHEIS
86 1/1351 eHI/I:II) Bpn I/Ill oze MI:: HITUHE bubmorexa I[JOK
i | PHPOAS, MEATITITE, https://m.edsoo.ru/ff0c2126
TEXHHKE
87 SAnepHble peakuu. 3aKOHbBI bubnuorexa [IOK

COXpPaHCHUA 3apAA0BOTr0 U MaCCOBOTO

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

YHUCCII

DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b

but6mmoreka [IOK

88
MacChl U DHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anaud no reme "AnepHnie
peakuun"

90 Peakuuu cuHTe3a U AeNeHU saep. bubnuotexa [JOK
Nctounuku sueprun CosiHIla U 3BE311 https://m.edsoo.ru/ffOc1e88
VYpok-koHpepennus "SAnepHas

91 sHepreThka. JIedcTBUS paJuoaKTHBHBIX
M3JIy4€HUI Ha )KUBbIE OPraHU3Mbl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMArHuTHOE IO0JIE. bubnuorexa [IOK

92
DJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"

KonTponbhas pabota no teme

93 "DNEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI.
KBanrtoBsie siBneHus"
[ToBTOpeHue, 06001IIEHNE.

94 JlaboparopHbie pabOTHI 1O KypC Bubmmorexa [IOK
| P pv P | pey https://m.edsoo.ru/ff0c245a

B3aumopeiicTBue Ten
[ToBTOpenue, o6o6meHue. Pemenue

95 ACYETHBIX U KaUYECTBEHHBIX 3aJa4 110 Bubmmorexa [IOK
P \ " https://m.edso0.ru/ff0c2572
teme ""TernnoBble mpolecchl
[ToBTOpenue, o6ob6meHue. Pemenue

but6mmorexa [IOK
96 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 110
| o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenaoBBIX ABUTaTEIICH
97 [ToBTOpenue, o6o0mIeHNE. Permenune but6mmoreka [IOK
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pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 I10
teme "KII/] snexkrpoycTtanoBok"

https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0IIEHHE.

bubnunoreka LIOK

08 JlaboparopHbie pabOTHI IO KypCy 1 1 https://m.edsoo.ru/ff0c2c52
"CBeTtoBEbI€e aBiIeHUA"
[ToBTOpenue, o6o0mmenue. Padora ¢
99 TEKCTaAMU 110 TeMe "3aKOHbBI 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, o6o0menue. Padora ¢
100 tekctamu 1o teme "Konebanus u 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c2e82
BOJIHEI
101 [ToBTOpenue, o6o0menue. Padora ¢ 1 bu6nuoreka [JOK
TekcTtamu 110 TeMe "CBeToBble ABIeHAA" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0menue. Pabora ¢
102 TeKkcTaMu 110 TeMe "KBaHToBas u 1
anepHas pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






