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HOACHUTEJBHASA 3AIINCKA

[TporpamMma o (u3uke Ha ypoOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs COCTaBJICHA Ha
OCHOBE TMOJIOKEHHM M TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS Ha O0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTesibHON mporpammsbl, npeactaBieHHbix B GI'OC OO0, a takxe ¢
yuétoM denepalibHOM paboueil mporpammbl BocniuTanusd W KoHienuuu npenojaBaHus
yueOHoro npeamera «Duznkay.

Conmepxanne  mporpaMMbl 1O (U3MKE  HalpaBlIeHO Ha  (opmupoBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYUYaIOIIMXCA U OpPraHU3alui0 U3ydeHus: PU3MKU Ha
NesATeIbHOCTHOM OCHOBE. B mporpamMme 1no (u3mke yUuThIBaIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanuzanuu TpedoBanuit @I'OC OOO k miIaHUPYEeMbIM JUYHOCTHBIM HU
METallpeIMETHBIM  pe3yJbTaTaM OOy4YEeHHUs, a TaKKe MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX yU4E€OHBIX ITPEAMETOB Ha YPOBHE OCHOBHOI'O 00LIEro 00pa3oBaHHUs.

[TporpaMMa mo Qu3uke ycTaHaBIMBAeT paclpejaeseHHue y4eOHOTro maTepuana Io
rogam oOyueHus (IO KjlaccaM), MpeasiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTD U3YUECHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEPKAHUSA M Y4ETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUYarOIIMNXCA.

[Iporpamma mo ¢usuke paspaboTaHa ¢ IEIbI0 OKa3aHUsS METOJUYECKON MOMOIIU
YUUTENIO B CO3/1aHUU paboueil mporpaMMsl [0 y4eOHOMY IIpEIMETY.

®dusuka SBISETCA CHCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX
IPEIMETOB, MOCKOJIbKY (U3MYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOLECCOB U SBJICHUI,
U3y4aeMbIX XUMUEH, OMOJIOTHEN, aCTPOHOMUEN U PU3nUYecKo reorpadueii, BHOCUT BKJIaj
B ECTECTBCHHO-HAYYHYIO KapTHHY MHpa, NPEAOCTaBIseT Haubojee sCHble 00pa3Lbl
NPUMEHEHUsT HAay4yHOro METOoJla TMO3HAaHMs, TO €CTh Cloco0a MOJIYYeHHs JOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 TrIaBHBIX 3a7a4d  (PU3MYECKOrO0 O00pa30BaHUs B CTPYKType OOIIEro
00pa3oBaHMs COCTOMT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M MHTEpeca
K HayKe y OOy4aronmxcsl.

N3yuyenne ¢usznku Ha 0a30BOM YPOBHE MPEIIOJaraeT OBJAJCHUE CIEAYIOLIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTbD:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HMHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BATh HAYUYHBIE JOKA3aTEIbCTBA JIJIs
MOJIy4E€HUS BBIBOJIOB.

[enun nzyuenus (HU3MKKA HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs ONpeeIeHbI B
Konuenuun mnpenoaaBanusi ydeOHoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX
OpraHu3anusIx Pocculickon Oenepanun, peAN3YIOLINX OCHOBHBIE
o0ureo0pa3oBareabHbIe IPOrPaMMBbI, YTBEPKAEHHON pemenneM Komnernn Munucrepctsa
npocsemnienust Poccuiickoit @eneparum (mpotokoi ot 3 gexadbpst 2019 r. Ne I1K-48H).



Hean usyyenus pusuku:

npuoOpeTeHrue MHTEepeca U CTPEMJICHHS OOydYalolUMXCsl K HAyYHOMY H3YUYCHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTE;
pa3BUTHE TMPEACTABICHUII O HAyYHOM METOAE IMO3HaHMA M (OPMUPOBAHUE
MICCJIEIOBATEIBCKOIO OTHOWIECHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJabTaTa H3Y4YCHHs OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

(GopMupOBaHHE TPEACTaBICHUNH O ponu (U3MKU Uil pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyayuiell mpodeccrnoHalbHOM
NEeATEIbHOCTH, CBSI3aHHOM C (PM3HMKOM, MOArOTOBKA K JAJIbHEWIIEMY OOYyYEHHIO B
TOM HAIPAaBJICHUU.

JlocTikeHne 3THX IIesied mporpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3zoBaHMs 00ECIIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a1aY:

npuOOpETEeHNE 3HAHMI O JMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SBICHHSIX;

NpUOOPETEHUE YMEHHUI ONUCHIBAaTh M OOBACHITH (PU3UYECKUE SBJICHUS C
UCITOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOECHHME METOJIOB PELIEHUS NMPOCTEHIIMX PACYETHBIX 3a7a4 C HUCIIOIb30BAaHUEM
(bu3MYECKUX MOJIENIEH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE yMEHUM HaOMI0NaTh TMPUPOAHBIC SIBJICHUS W BBIMIOIHATH OIBITHI,
nabopatopHble pabOThl M HKCIIEPUMEHTAIbHbIE UCCIIEA0BAaHUS C UCTIOIb30BaHUEM
U3MEPUTENHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHPOpMAIIHEH (HU3UUECKOTO COJIePKaHMS, BKIIFOYAsI
MH(OPMAIMI0O O COBPEMEHHBIX JOCTUKEHUSAX (U3HMKH, aHAIU3 U KPUTHUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HaKOMCTBO €O cdepaMu NpOPECCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIMU C
GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTHKEHHUSIX
(bu3MUEeCcKO HAYKH.

Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) HAa YpPOBHE OCHOBHOTO OOLIETrO

o0Opa3oBaHust OTBOAUTCS 238 yacoB: B 7 kacce — 68 yacoB (2 vaca B HefleN0), B 8 Kjacce
— 68 uacoB (2 uaca B Hemenwo), B 9 kmacce — 102 yaca (3 waca B Hezenio).

[Ipennaraemeiii B mporpamme no (pusuke nepeyeHb J1a0OpaToOpHbIX padOT U OMBITOB
HOCHUT PEKOMEHJATEIbHBIA XapaKkTep, YUUTEIb JeIaeT BIOOp MPOBEIEHUs J1aOOpaTOPHBIX
paboT MU OMBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH OO0ydJarommxcsi, CIHCKa
IKCIIEPUMEHTAIBHBIX 3aJaHUi, MpeAsiaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
’K3aMEHa Mo (PU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIEC, CBETOBBIC, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nueckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd H3Y4arOT MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HAHMs: HAOIIOACHHME, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. Dusnueckue MpuOOphl U MPOLEaypa NPSIMBIX U3MEPEHHI aHAJIOTOBBIM H
HU(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. H3mepenue oO0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

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

Paznen 2. IlepBoHayajibHbIe CBeIeHUA 0 CTPOEHNH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHSL.

2. HabGmonenue nuddyszuu.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsAsI CKOPOCTh NPU HEPAaBHOMEPHOM JABMKEHHH. PacuéTr myTu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cumita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Crila ynpyrocTd M 3aKOH
['yka. MI3MepeHue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHnune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU MIPU B3aUMOEHCTBUM TeEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBKEHUSI OT
BECa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmneparypbl. llepenaua naBieHus
TBEPABIMUA TEJIAMH, KUIAKOCTIMU U Tazamu. 3akoH [lackamsa. IIHeBMmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHONW 00o0souku 3emiu. OmnbiT Toppuuermnu. M3mepenue armochepHoro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH
TeJa U TIIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpy>KEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. [IpumeHeHue mpaBuia paBHOBECUS pblyara K OJIOKY.
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«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckas dsHepruss. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPIUsl.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Ompenenenue pabOThl CUIIBI TPEHUSI MPU PAaBHOMEPHOM JBUXKEHUU TeJa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. M3ydeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIHUU.

8 KIIACC

Paznen 6. TermioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKONU TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsICHEHWE CBOWCTB ra30oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl HW3MEHEHMsS BHYTPEHHEH DHEPTUU:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bupr TEIUIONEepEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YAEIbHAs TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuratens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBeHUi cMauMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHUN padoThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIMBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Onpenenenrue OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicTBhe
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHumn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KUJKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH J[xoyns—JleHua.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1oOJie  JJIEKTpUYECKOoro Toka. [IpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3mekTpoMaranuTHON MHAyKIMU. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHUCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.

W 0 N Uk W

T o O = =)
o U M W N LR O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenrpoBaHre MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCHUMOCTh HAIpPABJICHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbl TOKa MPU MApaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aMMOJECHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3ydueHue AeiCTBUSL MArHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. U3mepenne KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITBI IO MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCIIEOBAHUE W3MEHEHUW 3HAYEHHWS W HAIpPaBICHUS WHIYKIHOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEnHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsMOJMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsIThl [ annmes.

PaBHOMepHOE ABMXKEHHE MO OKpyxHOCTH. llepuon u yvacrora obOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

[IepBsii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbXKEHUs, cuila
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue martepuanbHOl TOukU. AOGCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusl. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u pabotsl. [loTeHnnanbHast SHEPrUs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOnroneHue MeXaHMYECKOro JBHYKEHHSI T€Ja OTHOCUTENIBHO PA3HBIX TEN

OTCYETA.



o u bk~ w

9.

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

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

HabiroieHue 1BUKEHUS Tella 0 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

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

HabGnronenue paBeHCTBa CUIT IIPU B3aUMOJIEHCTBUH TEIL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbCa PHU a0COJIFOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU TP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa W JaJbHEHUIIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IMPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenienre padOThl CWIBl  YINPYTOCTH TMpPU TMOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyJa. MaTeMaTnuecKui U NpYKUHHBIM MasTHUKU. [IpeBpaienne
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmrogenue koneOGaHWil Ted MO JNEUCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

. AKyCTHYECKHI pE30HAHC.

JIaﬁopamoprte pabomul u onvimel.

1. OnpeneneHue YacToThl W Mepuojia KoJeOaHW MaTeMaTH4eCcKOro

o oA W

MasiTHUKA.
2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJieOaHUN I'py3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwmii
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOTHOTO IMaICHHUS.
Paznen 10. DiieKTpOMArHUTHOE 1MOJI€ M JJIEKTPOMATHUTHBIE BOJIHbI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmens  ceera.  Mcrounuku — cBera.  [IpsamonuHeinHoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOAAX.

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

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU ¢ TOMOIIIBIO JINH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHve 3aBUCMMOCTH yIJIa OTPa)K€HHUSI CBETOBOIO Jyda OT yrJjia
NaJICHUS.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.
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4. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHMSI M ONTUYECKOM CHIIBI COOMparolen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NMoriomeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npespatieHus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAJIOBOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOnrogeHue CrulONIHBIX U JIMHEHUYAThIX CIIEKTPOB U3ITyUYEHHS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHUE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYIb IPEIHA3HAYEH JIJIsl CUCTEMaTHU3aIuH
U 0000mIeHWS  TPEIMETHOTO  COACpKaHWUS ©  OMNbITa  JICSATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy n3ydyeHUn JAHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKH, OBJIAJICHUE YMEHHUSIMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjesa peaau3yercs
3a CuéT TOro, 4To OOyYarolIUecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX WM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbTaTe uzydeHus: pu3NKA Ha ypOBHE OCHOBHOT'O 0O0IIIET0 00pa30oBaHMs

y oOyuatomerocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IPOSIBJIICHHE MHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PU3HKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJI€HUU OOIIECTBEHHO 3HAUMMBbIX
M OTUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JOCTW)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIOB B JESITEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHYECKUX KauyeCTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAayKd KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BaTENbCKON
NEeSATENBHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM O00OPYIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQUIEKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE Yy4YacTHE€ B PEIICHHHM MNPAKTUYECKHX 3a1ad (B paMKax CEMBH,
0o0pa3oBaTEeNbHOM  OpraHM3aluM, TopojJia, Kpas) TEXHOJIOTUYECKON U



COIMAIBHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEe W (DU3UIECKHUX
3HAHUI;

e — HHTEpEC K MPAKTUYECKOMY H3YyUCHUIO MPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLEHKA UX
BO3MOXKHBIX TTOCIICJICTBUMN [ OKPY’KAIOIIECH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIMIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUM;

e — OLEHKAa CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAINIPEAMETHBIE PE3YJIBTATBI
B pesynbTaTe OCBOE€HMsS NporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oOmiero o6pazoBanus y o0ydaroiierocsi OyayT copMUpOBaHbl MeTAINPeAMeTHbIEe
pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIbHbIE YHUBEPCAIbHbIC YUeOHbIE AEHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHblE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA
ba3zoBble JJornueckue aAelcTBUA:
e BBIBIATH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );
e yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCCU(pUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B PaCCMaTpPUBAEMbIX (paKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUECKUX
SIBJICHUH U NPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOATENIHO BBIOMpPATh CHOCOO pemeHus Y4yeOHOW (prU3HMUecKoit
3aJaui (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pELIEHUs, BbIOOp Haubosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY ITUIaHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHUSI U BBIBOABI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHBIE METOJIbl, UHCTPYMEHTBI U 3alpPOChI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U IPOEKTOB 3a7]aBaTh BOMPOCHKI IO CYIIECTBY 00CYKIAaEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJCHHSIMHU JPYTHMX YYaCTHHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



MyOJUYHO MPEICTABISATh PE3YIbTaThl BHIMOJHEHHOTO (PH3NYECKOTO OMBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHANBUAYAIbHONH pabOThl MPH pPEIICHUU KOHKPETHOW (PU3HUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOM ACSATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
no e€ JMOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
PE3yNIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
BBITIOJHATH CBOIO 9acTh PabOTHI, TOCTUTash KAYECTBEHHOTO pe3yibTara o
CBOEMY HAMpaBICHUIO M KOOPJAWUHHUPYS CBOU JCUCTBHS C JPYyTUMHU
YICHAMH KOMaH/IbI;

OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMUHBIX  MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTFHO COCTaBIISATh AITOPUTM pelieHusT (PU3NIecKor 3a1auul Win
IlaHa MCCIEOBaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MUEeCKOro HUCCIEJOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJAE CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



HPEJIMETHBIE PE3YJIBTATBI
K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBMOKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUs, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOMINECS COCYAbL;

paznuuath sBieHus (audy3us, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIJKCHHE, HEPaBHOMEpPHOE  JBMIXKEHUE, HWHEPLHUS,
B3aMMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, TMepeaya JaBJICHUS TBEPABIMU TeEJIaMH, S>KUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, MpEeBpalleHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOW M HEXUBOMU
NpUpoJie, ACUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJOBeKa, MPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BEIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICI  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJIHOW MpsiMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0JoKa),
«30JI0TO€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU



SHEPruH, TpPU D3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBJICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTh 00bACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBIICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEIMUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanojoxkenue  (TUmoresy),  pa3nuyatb W UHTEPHPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aIMKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJTYYEHHONM 3aBHCHUMOCTH (DM3MYECKUX BEJIUYUH B BUJC



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHUE  BO3JyXa, BBITAIKUBAIONIAS CWIA, JIEHCTBYyIOIIas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TMPEII0KEHHON WHCTPYKIUH: TIPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH TpU paboTe C J1abopaTOPHBIM
000opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TPHUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCTIOJIB3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMS 370POBbsI M COOJIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(OpMAIUIO, KOTOpas SBJSETCS NPOTHBOPEUYMBON WIIM MOXKET OBITh
HEOCTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJTHEHUN YUCOHBIX 3aIaHUH HAYYIHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM y4eOHBIX MCCJIENOBAHWMA, TPU ITOM TPAMOTHO MCIOJIb30BATh



U3YYCHHBI TOHATUHHBIM amnmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBAaTHO OLCHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIBHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHHUIN:

KCIOJIb30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOM JBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KAWJUISIPHBIC SBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYCHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICUCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TTOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KaloIlleM MHpE, B TOM 4HCie (U3NYECKUE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupojae, uizinydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJIICHUS, UCIIONB3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOADQPHUIMEHT TOJEe3HOTO JEWUCTBUS TEIUIOBOU



MallvHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHM 3apsf,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIHHO  TPAKTOBATH
(bu3MYeCcKuil CMBICT MCHOJIb3YEeMbIX BETUYHH, 0003HAYEHUS U CAMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS M IPOILECCHI,
UCIIOJIb3Ys OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KNHETHUYECKONH TEOpUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUS DSHEpPruM, IIpd 3TOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYeCKuX
1aroB ¢ Onopod Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JJI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOKHO PEIIUTh NpPU MOMOUIH
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
(buznyecKrux CBOWCTB TN (KanWUISPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpU3alus Tel W B3aUMOJCHCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJlM3allMsl MarHUTHBIX TNOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENS IMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJH TONEPEYHOTO
CEYEHMS U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJIOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEILECTBAa, CONPOTUBICHUE NPOBOJHMKA, paboTra H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0/IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TP padoTe ¢ 1ab0paTOPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lenen ¢ nociaeAoBaTeIbHbIM U MapajulesIbHbIM COEJUHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 oOecriedeHus: 0e30MacHOCTH TP OOpallleHHH ¢ MPUOopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJCIATH  MHGOPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3MYECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTEpHEeT, BlaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
IIPOEKTHOM WJIM HMCCIIEOBATENBCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALMEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (PU3HMUECKUX
MPOLIECCOB pachpenessiTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, mjacTU4eckas), TpPeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPhI UCITYCKAHMS U TOTJIONICHUs, alib(a-, OeTa- U raMMa-u3IIy4deHHUs,
W30TOIBL, IAEPHAS SJHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
najJicHUEe TeJ, pABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromiue u
BBIHYKJICHHbIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PAJAMOAKTUBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIICKTpa
W3ITyYCHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWJINBHI M OTIIUBHI, ABMKeHUE TIaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
NMBIDKEHUWE JKWBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO U3IYYEHHUH, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKH) (PU3NYECKHUX
SIBIICHUI;

OINMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CUJIA TSIKECTH, YCKOPEHUE
CBOOOTHOTO TIQJEHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUSl CIKATOU
NPYXKWHBI, KUHETHYECKas DHEPTus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPUOJT M YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OMTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIIOJIb3YEMbIX BEIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEJIMYHMHY C JAPYTUMH BEIUYHHAMH,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
MPUHITUN  CYTEPIIO3UIIMA CHJI, TPHUHIIUI OTHOCHUTEILHOCTH [ ammies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs WMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHME U3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISTH HENOCTAIONINE WM W30BITOYHBIC TaHHBIC, BHIOWPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMSI, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$u3MYECKUX METOMOB, HCIONB3Yysl OMUCAHHE HCCIEIOBAHUS, BBIACIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HploTOHA, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
0o0OpyIOBaHUS, OMNHCHIBATH XOJA ONbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE H3MepsAeMOoill BelauuuHBl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (HU3MUECKMX BEITUYHH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpPak€HUsl CBETa OT yrja MaJeHus U yria MNpeIoMIIEHHs] OT yIia



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHMM MAaTeMaTH4ecKoro U MPYKUHHOTO MasiTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yNIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPUIUUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIIECCOB
IpU pEIIeHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYs TOUCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITOJI30BATh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro CcOAEpaHMs, CIPAaBOYHbIE MaTepHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
MHPOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3UUYECKOIO COAECpIHKAHUS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpuHu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 O - 2
IS T HayIa © HpHpoe https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIC COCTORHIA Beecta https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXAMIICCIOT ABIDKCHHE https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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
bubmuoreka [JOK

33 Cuna. Braer o 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue KojJe0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuoreka [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 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




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE

Ne uudgposbie

Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe

padoThI padoThI
pecypcsl

®dusuka — Hayka o npupoze. SBneHus

1 1 bubmuorexa [JOK
TIPUPOJIBI

2 duznYecKue SIBICHHS 1 bubmuorexa [JOK
@u3nYecKue BEINYHUHBI U UX H3MEPEHUE 1 bubnnorexa [HOK
VYpok-uccnenopanue "M3mepenue

4 TEeMIIepaTypbl IPU MOMOIIH KHJIKOCTHOT'O 1 1 bubnmnoreka [JOK
TEPMOMETpA U JaTYyuKa TeMIepaTyphl"

5 MeTtoap1 HayuyHOTro no3HaHud. Onucanue 1 bubnnorexka [JOK
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOJENei https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTessl:

JAJIbHOCTD MOJIETa MIapUKa, MYHIEHHOTO

6 P i 1 1 bubmmoreka [JOK
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIEe
BbICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI, Eub OK
nOIMoTeKa

7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 1

https://m.edsoo.ru/ff09fe0a
BelIeCcTBa
bubnmnoreka [JOK
8 JIBr>KeHHEe YacTHI BEIIECTBA 1 1
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 1 1

ra3oB»



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

10

ArperaTHble COCTOSIHUSI BELLIECTBA

OcobenHocTH arperaTHbIX COCTOSTHUH BOJBI.

11 O606menue no pazaeny «llepBoHadanbHbIe ngjﬁ;f;igﬁ}; 020378
CBEJICHHS O CTPOCHUHU BEUIECTBAY
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopocts. EAMHHLEL CKOpOCTH https://m.edsoil.ru/fanO790
14 Pacuer myTu 1 BpeMeHH BUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell httos://m.e dsogru /F020c10
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubmuorexa [JOK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa? pabora «Ornpezenenue
TJIOTHOCTH TBEPIOTO TENa
18 Pemenue 3amaa mo treme "[lmoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOJIEHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBHCUMOCTH pacTskeHHs (1edopMariim)
MPYXUHBI OT MIPUIIOKEHHOUN CHITBI»
21 [[SIBnenue TsaroTenus. Cuiia TsHKECTH
CBsi3b MEX]y CUJION TSKECTH U MACCOU
22 tena. Bec Tena. Pemenue 3aga4 o teme bubmmorexa [JOK
"Crina TsecTi" https://m.edsoo.ru/ff0a1778
23 Cuiia TsKeCTu Ha APYTrHuX IJIaHeTax. bubnmoreka [JOK



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
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https://m.edsoo.ru/ff0a1778

DU3nYecKUe XapaKTEPUCTUKHU IIAHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Hsmepettite ci. JlamoMeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnmoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay no teme
"PaBHoneiicTByromas cr"
28 Cuiia TpeHus u e€ BuAbl. TpeHue B mpupoae bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnnorexka [JOK
CHUJIbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTE»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHUIIBI
Pemenue 3anay mo Temam: «Bec Tenay,
31 «I'padmueckoe n3obpaxxenue cuny, «Cuib, Bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe JBIKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuiy, «CHIb
33 Hasnenue. CriocoObl yMEHBIICHUS 1 bubnuorexa [JOK
YBEJIMYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHHUS raza bubnmoreka [JOK

oT 00bEMa, TEMIIEPATYPHI

https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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35 [lepenaua naBieHus TBEPABIMU TEJIaMH, bubmumoreka [IOK
JKUOKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B KUJKOCTH U T'a3e, BBI3BAHHOE bubnnoreka [HOK
JIEHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaud no reme «/laBineHue B bubmuoreka [JOK
XKUJKOCTH U rasze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaiompecs cocynkl https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
41 ATMmocdepa 3eMu ¥ IPUUUHBI €€ bubnnorexka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe 1aBlieHNe }sgfs?;;?:(iigroulllfanZbSa
43 N3mepenne armocdeproro napnenus. OnbIT bubnmnoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOTO aBJICHHS OT bubnnoreka [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. AtmocdepHoe naBieHue bubnuotexa [JOK
Ha pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " ATmocdepHoe
naBieHue"
47 JleficTBHE ®KUIKOCTH U Ta3a Ha MOTPYKEHHOE bubnmnoreka [JOK
B HUX TeJ0. ApXHMeI0Ba cuiia https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabora «OnpeneneHue bubnnoreka [HOK

BBITAJIKUBAIOLLEH CHJIBI, JEMCTBYIOLIEN HA

https://m.edsoo.ru/ff0a33fc
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TCJIO, IIOTPYKCHHOC B JKUJIKOCTL»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBUCUMOCTH Beca Telia B

bu6mmoreka [IOK

49 BOJIC OT 00BbEMA MOTPYKEHHOU B KUIAKOCTh 1 https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [IOK
50 llnaparite Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJAKU U 1
onpesereHue e€ rpy30mnoabLEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBieHnue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
53 KonTponbHas pabota o Teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
bu6mmoreka [IOK
>4 Mexarmteckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MormHocTs. EquHuIE! MOTIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienopanue "Pacuyér MOIIHOCTH, 1
pa3BUBaeMoOM pH NoIbEME O JiecTHULIE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue
CHJI Ha phluare
Pbruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopatopHnas pabora «};Iccni;z)BaHHe 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHUS pblYara
59 Pemenue 3anau o teme «Y cloBus bubnuorexa [JOK

PaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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KoaddutmenT monesnoro neicTBust

60 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakKJIOHHOM MIOCKOCTH»
61 Pemenue 3amauy no reme "Pabora, 1 bubmuorexa [JOK
mMottHoctb, KIT/1" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas Heprus. Kunernueckas u 1 bubnnoreka [HOK
IOTEHIMAIbHAs SJHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTrUuu 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIBbHOE ONPEACIICHHUE
64 U3MEHEHUS KHHETUUECKOU M OTEHIIMAIbHON 1 1
SHEPTUH MPHU CKATHIBAHUH TEJIA IO
HaKJIOHHOM TIOCKOCTH"
65 KonTponbnas pabota no Teme «Pabora u 1 1
MOIIHOCTb. DHEPIHsI»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnnorexka [JOK
TeMe "MexaHnueckoe ABuKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ TekcTamu 1o
67 teme "JlaBneHue TBEPABIX TN, KUIKOCTEN U 1 bubmorexa LOK
| https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PezepHblil ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabota. MomuocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IlpakTHueckue
n/n Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHUHETUYECKOM TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 1 bubnnoreka [JOK
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPIOTO, KHUJIKOTO U
ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha
4 P _ B 1 bubnmorexa LIOK
OCHOBE ITOJIO’KEHUIM MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
bu6nmorexa LIOK
5 Kpucrannmueckue u amopdnsie Tena 1
P pd https://m.edso0.ru/ff0a5800
5 CmauvBaHMe U KalUJUISIPHOCTb. 1 bubnnorexa [JOK
[ToBepXHOCTHOE HATSKEHNE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 Bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 patyp patyp 1 bubmuoreka [{OK
CKOPOCTBIO TETINIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN SHEPruun https://m.edsoo.ru/ff0a5c60
bubnmoreka [JOK
10 Bunapl Teronepenaun 1 s

https://m.edsoo.ru/ff0a6412



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
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VYpoxk-konpepenuus "[Ipakrnyeckoe

11 HCIOJIb30BaHUE TETJIOBBIX CBOWCTB BELIECTB bubmmorexa LIOK
B " https://m.edso0.ru/ff0a65c0
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIOTHL. Y A€iibHAs bubmuorexa [IOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopartopuas pabora "UccnenoBanue
14 }IBJ'IeIfI/I}I TI::nJIO(I;)6MeHa pU CMEIIMBAHUH bubmmorexa LIOK
. . P | https://m.edso0.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer xonmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPH OXJIAXKICHUHU
16 JlaboparopHnast pabota "Onpenenenue bubnmnoreka [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBA. Y IeJbHas TEIJIOTa bubmmnoreka HOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAIMUECKUX TeNl. Y aenbHas TeIUIoTa bubmorexa LOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTopHas pabota "OnpeneneHue bubnmnoreka [JOK
YAETbHOM TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pa3zoBaHue U KOHACHCAIHS. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
21 napooOpazoBaHMsI U KOHICHCALIUH. bu6nuorexa [IOK

3aBUCUMOCTh TEMIIEPATYphl KUTIIEHUS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OmnpenesneHne OTHOCUTEIbHON BIAXKHOCTH
BO3ayXa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne BIaXKHOCTH
BO3/yXa

[TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. /[Burareiab BHyTPEHHETO
CrOpaHus

KIIJI TenmoBoro aurarens. TemnaoBbie
JIBUTATENIH U 3alIUTa OKPYKAOIIEH Cpeibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IIPEBPALLCHUS SHEPTUU
B TEILIOBBIX IpoLeccax

27

28

29

[ToaroroBka Kk KOHTPOIBHOM paboOTE MO TeMe
"TerutoBble aBieHUA. 3MeHeHnE
arperaTHBIX COCTOSIHUH BeriecTa"

KonTtponbHast pabora o Teme "TemnoBsie
ABJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUM
BemecTna"

Onextpuzanus Ten. [[Ba pona
NEKTPUYECKUX 3apsI0B

bubnmorexa LIOK
https://m.edsoo.ru/ff0a83f2

bubnmorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

31

32

Ypoxk-uccienopanue "IaeKTpU3aus TEI
VHIYKIWEH U IIPU CONTPUKOCHOBEHNH"
B3aumopeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

Onektprueckoe nose. HarpsxkeHHOCTh
aneKkTpudeckoro nojs. [Ipuamn
CYIEPHO3ULMH AIEKTPUUECKUX TOJIEN

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpuueckux 3apsiioB.



https://m.edsoo.ru/ff0a7628
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DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnmnoreka HOK
COXPAHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €T0
36 cymiectBoBanus. IcTOUHUKH buGnuorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"
39 DNEeKTPUUECKUN TOK B METAJUIAX, JKUKOCTSIX bubnnorexa [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlabopaTtopHast pabora 05 bubnnorexa [JOK
"N3mepeHue 1 peryiupoBaHHe CUJIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpsikeHue. BonbTmerp.
42 JlaGopatopHnas pabota "H3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9el14
pETyJIMPOBaHKUE HATIPSDKCHUS
43 CornpoTuBieHHe TPOBOAHUKA. Y ACIBHOE bubnuotexa [JOK
COIIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa [JOK
MPOBOJHUKA OT €r0 JUIUHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEHUsl U Marepuana”
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubnuorexa [JOK
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3axon OMa JJ1s yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

JlabGopaTtopHas pabora "HccienoBanue
3aBHCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3

bu6nmmoreka [IOK

46 PE3UCTOP, OT COIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka npasuia
48 CJIOYKEHUS HAIPSKEHUN MTPU bubmmoreka [JOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas padota "IIpoBepka npaBuia
49 TUISL CiJ'ILI I”)FOKa ipn napanﬂenLiOM ’ buomiorexa LIOK
\ https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3ai1a4y Ha npuMeHeHue 3akoHa OMa bubmuoreka [IOK
JUISL Pa3JIMYHOTO COCIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOLTHOCTH AIIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124
59 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
paboThI U MOLTHOCTH JIEKTPHUUECKOrO TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKUE LIENN U TOTPEOUTEITH
53 3neKT?quCKOﬁ SHEPIHH B 61::)1Ty. Kopotkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroToBka K KOHTPOJIBHOU pPabOTE MO TeMe
54 "DrekTpudecKue 3apsabl. 3apsoKCHHBIC Tema bubnmnoreka [JOK
U UX B3auMoaeucTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
55 KonTponbHas pabota mo Teme bubnmoreka [JOK
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"DnekTpuuecKue 3apsabl. 3apsHKEHHbIE Tesa
U UX B3aumoaeucTBus. I10CTOSHHBIN
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC
57 Ypok-uccnenosanue "M3ydenue nonei 1 bubmmoreka [JOK
IIOCTOSIHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe 1oie. MarHuTHOe noJie 3eMId U bubnunoreka LIOK
€ro 3HaveHue I >KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe nojie
59 DJICKTPUUECKOr0 ToKa MarHuTHOE MoJie bubmotexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
60 JlaGoparopnas padora "M3yueHnue neicTBUA 0.5 bubnnorexa [JOK
PaTOpHa p i .\ ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOTHUK C TOKOM
DNeKTPOABUTATENh ITOCTOSTHHOTO TOKA.
Hcnonk3oBaHue anekTpoaBuraTeneii B
N bubnuoreka [{OK
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
| https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpynpoBanue u
n3ydeHue paboThl dEKTpoABUTATENSA"
62 OmnbiTel Dapanes. 3aKOH AIEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoObl MOTydeHUs
63 AIIEKTPUUECKONW IHEPTUU. DIIEKTPOCTAHIIUI
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOJILHOM paboTe MO TEME
"DNeKTpUYeCKNe U MarHUTHHIE SIBJICHUS"
65 KonrponsHas pabora o teme bubnuorexa [IOK

"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS"

https://m.edsoo.ru/ff0acb14
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PesepHblii ypok. PaGorta ¢ Tekctamu 1o Bbu6muoteka [JOK
66 1

teme ""TennoBble sIBICHUS" https://m.edsoo.ru/ffOacc5e
67 PesepsHblil ypok. Pabora ¢ TekcTamu 1o 1 bubmuoreka [JOK

teMe "[locTOsHHBIHN 2neKTpUuyecKuii ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. PaGoTa ¢ TekcTamu mo 1

Teme "MaruuTHele siBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 145
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9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsbl
1 Mexannueckoe nBuxkeHue. MatepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHHENHOE NBUKEHHE 1 bubnmorexa LOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [TpstmonMHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIUHEINHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JIaGopartopHas pabota "Onpenenenne
7 CKO peHI/ISII) Ten'f npu aBHOpCKO €HHOM 1 1 bubmorexa [JOK
YEROP PP . YERop | https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIJIOCKOCTH
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMEpHOE JBHKEHUE TIO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};);(HeﬁHaﬂ u 1 bubmmorexa [TOK
p p ’ https://m.edsoo.ru/ff0ael76
yTJI0Bast CKOPOCTH
10 LleHTpOCTpEMUTENTEHOE YCKOPEHHE
11 IIepsbiit 3axk0oH Hbprotona. Bektop cuisl 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bubmumorexa [IOK
PaBHopelicTByOIIAsA cH1iia https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 Tperuii 3akoH Hetorona. Cyneprno3unus cui httos://m.e dsogru /F026982
14 Pemienue 3agau Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon 'yka hEtPtIfsJ:I/I;I;f:i(si)grou/I?anecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Chia Tpenus https://m.edsogru/fanf738
bubnuorexa [JOK
19 Pemenue 3amgau o teme «Cumna TpeHUs» httos://m.e dsogru 1F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
Kod(dUIIMEeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
91 Pemenne 3agau mo reme "3akonsl HeroToHA. bubmuorexa [JOK
Cwia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafb8e
99 Cuuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MMaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne TeI BOKPYT
23 rpaBUTalnOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenwne 3agau mo teme "Cuna TSOHKECTH B bubmuorexa [JOK
3aKOH BCEMUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHuueckasi CKOPOCTb. bubnmoreka [JOK
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaibHOU TOUKH.
AGcomoTHO TBEpAOE Teno. PaBHOBecue

bu6mmoreka [IOK

26
TBEPIOTO TEJIA € 3aKPEIUIEHHOU OCBIO https://m.edsoo.ru/ffOafe36
BpalleHus
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenue 3amau mo reme "MOMEHT CHITBL. bubnuorexa [JOK
Lentp TsxecTu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 "MexaHu4yecKoe ABUKEHUE bubmmorexa [JOK
COROC ABIDREHHE. https://m.eds00.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHn4yeckoe ABUKEHUE bubmmorexa [JOK
y 8 . https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmnynsce Tena. UMnynbe cuiibl. 3aKoH
31 cox ZHGHI/IH HMII nLZa Yupyroe u bubmmorexa [OK
P YRes. S HPYE https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMOIeHCTBUE
32 Pemenue 3agau o teme "3akoH coXpaHEHUS bubnuorexa [JOK
uMmmyisca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 M
CXAHHMHECKa aOOTa H MOUIHOCT https://m.edsoo.ru/ffOb0Oa84
35 PaGota cuibl TSKECTH, CHITBI YIPYTOCTH U bubnmoreka [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM

JBHXXCHHUH TCJIa I10 FOpHSOHTaHBHOﬁ
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IMOBCPXHOCTU»

Cas13b sHepruu u padoTsl. [loTeHnnanbHas

37
DHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 .
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUH B MEXaHUKE
40 JlaboparopHnas pabota «3yueHue 3akoHa bubnnoreka [JOK
COXPAHEHUSI SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBH)KCHHE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnnoreka [JOK
KojieOaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil U NPYKUHHBIN MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA
44 KOJIEOAHHH OT )KECTKOCTH II WHBI ¥ MaCChI bubmorexa [JOK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatenue SHEPTUN IPU MEXAHHISCKHUX
KOJICOAHMX
JlaGopaTopHas pabora «OnpeneneHue
46 qaCTopTLI Hpr[e IfO a Kone6ai14£1;1 MPY>KUHHOTO bubmorexa HOK
proa Py https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlaGopaTtopHas paborta «IIpoBepka
47 HCSaBI:dCHDI;OCTHpHC noja If)oneé)aﬂnﬁ rpysa bubmorexa LHOK
pHOA Py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
Mexanundeckue BoiaHbI. CBOMCTBA
48 MexaHW4YeCcKuX BOJH. [IpononpHbIC 1 bubmorexa HOK
e https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
49 VYpok-koH(pepennus "MexaHUYeCKHEe BOJTHBI
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B TBEpI0M Tene. CelicMuueckue BOTHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenoranue "Hadmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnnoreka [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
54 "3akoHbI cOxpaHeHUs. MexaHnueckue bubmmorexa LOK
P " https://m.edsoo.ru/ffOb25f0
KoJie0aHusl U BOJHBI
KoHnTposapHas padoTa 1o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
DNEeKTPOMarHuTHOE TOoJe. bubnuoreka [IOK
56
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJTH
VYpok-koHpepenmus "llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Vcrionb30oBanne bubnnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"
VYpok-uccnenosanue "M3yuenue CBONCTB
bubmuorexa [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DNeKTpOMarHuTHasi Ipupoja CBeTa. bubnnorexa [HJOK

CxopocTtb cBeTa. BomHOBBIE CBOWICTBA CBETa

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [Ipsmonunennoe

62 acrpoctpaHeHue cera. 3atmenus CoJHIa 1 bubmmorexa [JOK
pacipocIp ' i https://m.edsoo.ru/ff0b3658
Jlynb1
[Ipenomnenne cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
63
cBeTa https://m.edsoo.ru/ffOb3aea
3aKOoH OTpa)keHHs cBeTa. 3epkaia. Pemenue
64 3a/1a4y Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS bubmmorexa [JOK
a P p https://m.edsoo.ru/ffOb38c4
cBeTa
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHKEe OTHOTO BHYTPEHHETO bubmmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlabopaTtophast pabora "HcciaenoBanue
66 3aBUCHUMOCTH yTJIa TPENOMIICHHUSI CBETOBOTO
Jy4a OT yIJia aJieHHus Ha TpaHuIe "BO3ayX-
crekso""
VYpoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bu6mmorexa [IOK
69 [TocTpoenne n300pakxeHUH B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JIaGopartopHas pabota "Onpenenenue
70 dox EHOFE aCSTOSIHI/ISI u oianeCKoﬁ CHJIBI bubmmorexa [OK
Y 1?, | https://m.edsoo.ru/ff0b4206
cOOUparomIeii TUH3BI
7 VYpoxk-koH(pepennus "OnTuyeckue TUH30BbIC bubnmoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnuorexa [IOK
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Ypok-koHpepennus "Jledextsr 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPaHUTD 3pEHUE
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Hororona. CnoxxeHue CrieKTpalbHbBIX IIBETOB. bubnmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaboparopHas padota "OnbITHI 110
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUSITHUIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0ICHNH Yepe3 BETOBbIE (QUIBTPHI"
VYpoxk-npaktukyM "BoaHoBBIE CBOWCTBA
76 CBeTa: IucIiepcus, uHTephepeHIus U
nudpakims"”
77 OmneiTel Peszepdopaa v rmianerapHas Mojiemb bubnuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue U MOIIONICHUE CBETA aTOMOM. bubnnoreka [JOK
KBanrtsl. JIuneiiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktuky™m "HabnrogeHue ciekTpoB bubnuotexa [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmorexa LHOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro sipa. Hyknonnast bubnmoreka [JOK
MOJICJIb https://m.edsoo.ru/ffOc18ac
bubmuorexa [JOK
83 PangroaktuBHBIE TpeBparieHus. M30Torsr httos://m.edsoo.ru/foclald
84 Pemenne 3ana4 no teme: "PannoakTuBHBIE bubnmoreka [JOK

npeBpaiieHus"”

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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

85

[Iepuon nmonypacnana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnnoreka [HOK
U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepHble peakunu. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsiIOBOTO U MaCCOBOT'O YUCEN https://m.edsoo.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX siiep. CBsA3b Macchl bu6mumorexa [IOK
Y DHEPTUn https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "Saepueie peakiuu"

90 Peakuuu cunTte3a u neneHus saep. bubnuorexa [JOK
Nctounuku sueprun CosHIia v 3BE311 https://m.edsoo.ru/ffOc1e88
Ypoxk-kordpepenuus "SnepHas sHepreTHKa.

91 JleficTBHs paquOAKTUBHBIX U3JIy4E€HUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DIeKTpOMarHuTHOE TOJIE. bubnunoreka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

KonTponbhas pabota mo Teme

03 "DIEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE
SABIEHUS"

04 [ToBTOpenue, o606menue. JlabopatopHbie bubmmoreka [JOK
paboTsl 1o kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0meHNe. Permenune Eub OK

nOIMOTEeKA

95 pacUYEeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME 1
"Terosbie mpomecchr” https://m.edso0.ru/ff0c2572

96 [ToBTOpenue, 06o6meHue. Pemenue bubnmoreka [JOK

PACUCTHBIX U KAYCCTBCHHEBIX 3aJa4 I10 TEMC

https://m.edsoo.ru/ff0c2a22
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"KII/] TermoBbIx aBurarenei"

IToBTOpenue, 0600eHNE. Permenune

bu6mmoreka [IOK

97 pacCUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
; https://m.edsoo.ru/ff0c2b30
'KII/] anexrTpoycTtanoBOK"

08 [ToBTOpenue, o6o61eHue. Jlaboparopusie 1 1 bubnmoreka [JOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 0600menue. Padora ¢

99 TEKCTaMHM 10 TeMe "3aKOHbI COXPAHECHUS B 1 bubmorexa LHOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTropenue, 0600menue. Padora ¢ 1 bubnuoreka [IOK
TekcTamu 1o Teme "Kosnebanust u BoiHbI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, 0600meHNe. PaboTa ¢ bubnnoreka [JOK

101 1
TekcTamu 1o Teme "CBeTOBbIE sIBJIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Padota ¢

102 TeKcTamu 1o Teme "KBaHTOBas U siAepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» dusuka, 7 knacc/ [lepeimkua A.B., O61ecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe o0miectTBo «M31arenbcTBO
«IIpocBemienue»

» dusuka, 7 xknacc/ [epeimkun .M., BanoB A.U., AkiinonepHoe 0011ecTBO
«M3narenbctBo «IIpocBemeHue

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiMOHEpHOE 00IIIECTBO
«M3marensctBo «IIpocBemenue»

» Gusuka, 8 knacc/ [epsimkun A.B., O011ecTBO C OrpaHUUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Gusuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 kiacc/ [epoimkun U.M.,
NBanoB A.U., AkuronepHoe obmiectBo «M3narensctBo «IIpocBenienue

» dusuka, 9 knacc/ [Mepeimkun .M., I'ytauk E.M., BanoB A.I., [lerpoBa
M.A., AkimonepHoe odmectBo «M3aarensctBo «IIpocBerienre»

» Gusuka: 8-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepbimkun U. M.,

NBanoB A. U., AxunonepHoe oo6mectBo «M3narensctBo «IIpocsemieHue»



METOINYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

1. [Téprrmkua B.A. ®usuka. 7 xi1.: Y4ae0. mis o0meodpa3oBat. yapexacHui. — 8-
e u3l., crepeotun. — M.: npoda, 2009. — 192 c.: . ISBN 5 - 7107 — 6480 - 9

2. Iéppmmkun B.A. ®usnka. 8 ki1.: Y4eb. mist o0meo0pa3oBat. yUpekIeHU. —
9-e u3n., crepeotun. — M.: apoda, 2008. — 192 c.: un. ISBN 5 - 7107 - 8102 -9
3. [Iéppimkua B.A. ®usuka. 9 ki1.: Yue0. 11 o011eo0pa3oBar. yupeKIeHul. —
9-e u3n., crepeotun. — M.: apoda, 2008. — 256 c.: un. ISBN 5 - 7107 — 84183 — 3
4.I'ytauk E.M., PribakoB E.B. ®usuka. 7 ki.: [loypouHoe u TemaTudeckoe
iaHupoBanue K yueoHuky A.B. I1€psimkuna «Puzuka. 7 kinacey» / Ilox pen.
E.M. I'yrauk. — M.: [Ipoda, 2001. — 96 c.: un. ISBN 5-7107-4102-7

5 I'ytauk E.M., PribakoB E.B., lllaponuna E.B. ®u3zuka. 8 ki.: [loypounoe u
TEMaTU4YeCKoe IIaHupoBaHue K yueOHUKy A.B. I1€pbimknna «Pusnka. 8 Kiaccey
/ Tlox pen. E.M. I'yrauk. — M.: Ipoda, 2001. — 96 c.: un. ISBN 5-7107-4658-4
6. I'yrhuk E.M. ®@usuka. 9 ki.: [loypouHoe u TeMaTnueckoe TIaHuPOBaHUE K
yueOHuky A.B. II€éppimkuna, EM. I'yrHuk «®Pusuka. 9 knace» / [log pen. E.M.
I'yrauk, E.B. lllaponnna, 3.U. loponuna. —4-¢ uzn., crepeotun. - M.: Jlpoda,
2003. — 96 c.: un. ISBN 5-7107-7567-3

7.PeimkeBuy A.Il. @usuka. 3agaunuk. 10-11 ki.: [Tocobue aist oOuieodpa3onar.
yue0. 3aBeieHu. — 6-e u3g., crepeotutnt. — M.: llpoda, 2002. — 192 c.: ui.
(Bamaunuku «JIpodwr»). ISBN 5-7107-5750-0

8. Kymepmreita 10.C. ®uzuka. OnopHble KOHCTIEKTHI B U] PepeHITpPOBaHHbBIE
3anayu. 7, 8, 9 xnaccel. 2-e uza. [lepepad. U non. — CII6.: BXB-IletepOypr,
2007. —208 c.: un. ISBN 978-5-94157-891-7
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