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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIIUXCS W OpraHU3allii0 H3Y4YCHHS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOrO COACpP)KAaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCA  CHUCTEMOOOPA3yIOIIMM JJsi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOTO METojIa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

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

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

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JaHHbIE M  HCIOJIb30BaThb  HAy4yHbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE IPOrpaMMBbl, YTBEPKIAEHHONW pelIeHuEeM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX MHTEUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYEeHHUIO B 3TOM HaIlPaBJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3ajady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS U BBITOJIHATE OIIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSX (U3HWKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIErO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

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



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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

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

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOpbl U MPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

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

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

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

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

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHHEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO ABMKEHMUs (IIapuKa B KUIKOCTHU,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (aedopmariim)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHHS U YBEJIMYEHUs JaBieHus. JlapneHue rasa.
3aBUCHUMOCTh JaBJICEHHSA raza OT oObEma, TemmepaTypbl. [lepemaya naBneHus
TBEPABIMU TeJlaMH, >KHJIKOCTAMU W Ta3amu. 3akoH [lackans. [lmeBmaTtnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapapmuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTO J1aBJICHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
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3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[Iepenaya maBiieHUS )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0OBEMA MOTPYKEHHOW YacTH
TEJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
YcnoBue 1iaBaHus TeN: IUIABAHWE WA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimaul.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa NOTpy>KEHHON B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JACHCTBYIONIEM HAa  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH  BBITAJIKMBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT O00bEMa MOrpyXKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanne apeoMmeTpa WM KOHCTPYMPOBAHME JIOJKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBwiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



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

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre OTHOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHEHUsT BHYTPEHHEH OHEpPrud Tella B Pe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KymoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAUYEHUE IS KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.

W 0 N U kAW
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KII/[ nHarpeBarerns.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpPaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

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

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

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

Mexannueckass pabora ¥ MOIIHOCTB. PabGoTa CHJI TSIKECTH, YHPYTOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHInanbHas 3Heprus Tea, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnromeHue MexaHM4eCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

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

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa PHU a0COIFOTHO YIPYTOM B3aUMOECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIIBHOM MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
nonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jlemoncmpayuu.

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

HabGnronenue xonebaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHEe cBeTa. Vcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJIAX.

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

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon ydei B coOuparoriei JImHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

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



4. IlomydeHnue n300paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

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

Pasznea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEeHHE cBeTa aToMOM. KBaHTHI. JIMHEeWYaThIe CIIEKTPBI.

PagnoaktuBHoCcTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHre aTOMHOIO
anpa. Hyxionnas wmopens aromuoro sAxpa. HWszoronmsl. PaauoaxtrnBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHeprervka. JleMCTBHS pPaaMOaKTHBHBIX W3JIIyYEHHHA HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus uzimydeHHs NPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3auN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



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

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep IaHHOIO pasjera peanu3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METO]Ibl UCCIEOBAHMS (PU3MUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

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

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKHUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

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

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

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

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

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

6) TPy10BOr0 BOCIIUTAHUS:

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



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

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MYECKUX 3HAHUU JJIA pelIeHUs 3aJad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHAM COLHUAIBHON U NPHUPOIHOM
cpeabl:

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

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (DOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

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

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

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

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

METAINIPEIMETHBIE PE3YJIBTATDBI

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

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JEAYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTEIBHO BbIIETICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIEe pa3BUTHE  (PUINYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMmamMu, HHOU rpaduKoi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO ONBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHHUIO: paclpeaeisiaTh poyiH, OOCYXIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

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

OPUEHTUPOBAThCA B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpejiaraéMble BAPUAHTHI pEICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUSI  (HEHOCTUKEHHUSI) PE3yJbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOIO/ICHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cwra,  aebopmamms  (ympyras, — IUIacTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya AaBICHUS TBEPABIMUA TEJIaMH, >KHIKOCTAMH H
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrno3HaBaTb NPOSBICHUE HM3YyYEHHBIX (PU3MUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uucie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B KMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHUs] B MNPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJCHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs JHEPTus), MpHU OMHMCAHWUU IPaBUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABHJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OO0BsiCHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaThb MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pE3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JpPYrol € HCIOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBH)KEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM y4€OHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MIPOBOJIUTH KOCBEHHBIE HW3MEpPEHUS (DU3NYECKUX BEIMYUH (TJIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIEays MNPEIJIOKEHHOW WHCTPYKIUU: TPU
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOJAIIUITHAKK, YCTPOHCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HMCIOIB30BaHMS (M3UYECKUX 3HAHUW B TIOBCEIHEBHOM
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(opMmauuu B HWHTEepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJTHEHUN YUCOHBIX 3aJaHHH HAYYHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COIEP)KaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNECH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHCHHUE OKPYKAFOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOJHOCT, KOHBEKIUS, W3JIYy4YEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHWI0 MX XAPAaKTEPHBIX CBOWCTB MU HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUIbI B mpupoje, wu3nydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH NMPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyiAEIbHAs TEIUioTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHBIICHHE IPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYECKUX BEIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKONW TEOPUH
CTPOEHMSI BEIIECTBA, MPUHLHUII CYNEPHO3ULUHN MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoquMble A €€ pelleHHs, MPOBOAMTH pPacu€Thl M CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPAEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpSAJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alisi MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH XOJ1 OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOIPEUIHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO COIPOTUBIICHUS BELIECTBA MPOBOIHUKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHUJAE TaOMUIl U TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, coOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOH Ha HX ONHCAHHUA (B TOM YHUCIHE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEIOXPaHUTENH, JICKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JABUraTeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasziunyasi ycaIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MPUMEpPHl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOI0 MTOBEJAEHUS B OKPYKAIOLIECH Cpefe;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BAaTh MPH BHITIOJHEHUU YUYEOHBIX 3a/laHUi HAy4YHO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpAaTKHUE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (QU3HKH,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesisiTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEINO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJEeOATEIbHOE JIBUKEHHE (3aTyXarouiue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XamIleM Mupe (B TOM uuciae (PU3NYECKHE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B MPUPOJE, OUOIOTMYECKOE NECUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH ATOM MEPEBOJAMUTH IMPAKTHYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpeMEIIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaToh
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX pEaKUUsX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBSICHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE (DU3HUECKHE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPAHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBHIOOp cCMoOcoOa WU3MEpPEHUs
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KoJIeOAaHMH MaTEMaTHYECKOro MasgTHHKA OT JIMHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus1): IUIAaHUPOBATh MCCIIEJOBAaHUE, CaMOCTOSTEILHO COOUpaTh
YCTAHOBKY, (UKCHUpOBaTh peE3ynbTaThl MOJYYCHHON  3aBUCHMOCTHU
bU3MYEeCKUX BEIWMYMH B BHUJC TaONHII U TPaPUKOB, NEJIaTh BBIBOIBI TIO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs (GU3UYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMph PaBHOYCKOPEHHOM JIBHKCHUU,
YCKOpPEHHE CBOOOJHOTO MajJeHUs, XECTKOCTb MPYKUHBI, KOADPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas pabdoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Cujaa coOuparomeld JIMH3bI, PaJMOAKTUBHBIA  (HOH):
IJIAaHUPOBAaTh M3MEPEHHS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPCHUS, CICIYS MPEIIOKECHHON WHCTPYKIINN, BBIYUCIISATH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

co0Jro1aTh MpaBUJIa TEXHUKH 0€30MaCHOCTH MPU paboTe ¢ Ja00paTOPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPW3HAKH W3YYEHHBIX (DH3UYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJCIbh aToma, HYKJIOHHAas
MOJIEJIh aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HM3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, IIepUCKOIl, (QoToanmapar, ONTHYECCKHE CBETOBOJbI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ysS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHUOOPOB M TEXHOJOTHUUECKUX ITPOIIECCOB
IpU PEIICHUN YYCOHO--TIPAKTHYSCKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOJUTh  NpUMEpPhl  (HAXOaUTh  HWHGOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOIO MCIIOJIB30BaHUS (PU3MYECKUX 3HAHWHW B ITOBCEIHEBHOM
KU3HH NIl oOecriedeHusi 0€30MacHOCTH TpU oOpaIieHn ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAOIICH Ccpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BATh MPHU BHIMOJHEHUU YUEOHBIX 3aJaHUI HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3y4aemoro pasjena (U3MKd U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupoze 2 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnunoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6nmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6nmoreka [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 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 4. laBienue TBEPABIX TeJl, *KUAKOCTEH U ra30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubmmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnmoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBH 3
o€ BpeMst
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Mexanuuyeckue siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuveckne KoJ1e0aHUS U BOJHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKkTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
41 3aKOHBI pacpOCTPAHEHHUS 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/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paszgea S. KBanToBbBI€ SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: a 7 1 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no 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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB Jdata npoBenenust JJIeKTPOHHbIE
Ne n n nudpoBbie
Tema ypoxka Kourpoubnble IIpakTHyeckue o nnany © bakry op
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 ®du3nka — Hayka o IpUpoJIe. 1 bubmuorexa [JOK
SBnenus npupobl https://m.edsoo.ru/ff09f72a
bubmuorexa [JOK
2 o 1
VISHACCIHE ABICHIA https://m.edsoo.ru/ff09f72a
3 DuU3NYECKUE BEIUYUHBI U UX 1 bubnuorexa [JOK
HU3MEpeHHe https://m.edsoo.ru/ff09f72a
Ypoxk-uccienoBanue
"M3Mmepenue TeMieparypbl
4 npu H(E)MO 1 KU K(r))cn}gro 1 1 bubmorexa HOK
P B g https://m.edsoo.ru/ff09f72a
TEPMOMETPA U JaTUHKA
TeMIEpaTyphl”
MeTo/1b1 Hay4HOTO
5 no3Hanus. Onucanue 1 bu6mmoreka [IOK
(bu3MYECKUX SIBICHUN C https://m.edsoo.ru/ff09f72a
IIOMOILIBIO MOJENEN
Ypoxk-uccienoBanue
"[IpoBepka runoTessl:
6 JAJIbHOCTH MOJIETA [IapUKa, 1 1 bu6mmorexa [IOK

MYIIEHHOTO TOPU30HTAIILHO,
TeM OOoJIbIlIe, YeM OOJIbIIIE
BBICOTA ITycKa"

https://m.edsoo.ru/ff09f72a



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

bubmuorexa [JOK

7
JBIKCHHE HaCTHL BeLlECTBa https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmorexa LHOK

H Bet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue

9 «OnbITHI IO HAOTFOACHUIO bubmuorexa [JOK
TEIJIOBOTO PacIIMpPEeHUs https://m.edsoo.ru/ff0a013e
ra3oB»

10 ArperaTHble COCTOSIHUS bubnuorexa [JOK
BEILIECTBA https://m.edsoo.ru/ff0a013e
OCOoOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

11 O06001eHue o pasaen bubmorexa LHOK

o pasAcily https://m.edsoo.ru/ff0a0378
«IlepBoHayaabHBIC CBEACHUS
0 CTPOCHHUH BEIIECTBA»
MexaHn4eckoe ABUKEHHUE.
12 PaBHOMEpHOE 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE IBUKEHUE

13 Cxopocts. Enunuiist bubnmnorexa [JOK
CKOPOCTH https://m.edso0.ru/ff0a079c

14 Pacuer iyt 1 BpeMeHH bubnnorexka [JOK
JIBUKCHUS https://m.edsoo.ru/ff0a0ae4

15 Nuepunsa. Macca — mepa bubnnorexka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BemecTBa.

16 Pacuer maccel 1 00bema Tema bubmmorexa [JOK

https://m.edsoo.ru/ff0a0fee
10 €T0 TIOTHOCTH
17 JlaGopatopHnas pabora bubnuorexa [IOK
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https://m.edsoo.ru/ff0a0fee

«Ornpenenenue MIOTHOCTH
TBEPJIOTO TENA»

https://m.edsoo.ru/ff0a013e

Pemenue 3agay no reme

bu6mmoreka [IOK

1
8 "[TnoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepucTUKa
19 B3auMogercTBus Ten. Cuna bubmnorexa [IOK
A ' https://m.edsoo.ru/ff0a013e
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota
«3yueHune 3aBUCUMOCTHU
20 acTsokeHus (aedopMariim) bubmorexa LHOK
p AcopMan ¢ https://m.edsoo.ru/ff0a013e
MIPYKUHBI OT MIPHUIIOKEHHOM
CHJIBDY
21 SBnenue Tsarorenus. Cuna bu6mmoreka [IOK
TSKECTH https://m.edsoo.ru/ff0a013e
CBsi3b M@Ky CHIION TSIKECTH
99 1 Maccoi Tena. Bec tena. bu6mmoreka [IOK
Pemenne 3amad mo Teme https://m.edsoo.ru/ff0al778
"Cuna tsxectn"
Cuia TSKeCTH Ha UX
23 IUIaHEeTax CDI/ISI/I‘-I;ICI:(}I]/II; bubmmorexa [IOK
' https://m.edso0.ru/ff0a1502
XapaKTePUCTHKH TUIAHET
24 W3mepenue cui. bubnuoreka [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 B .H
ce Tera. HepecoMocth https://m.edsoo.ru/ff0al778
CrnoxxeHne ABYX CHUIL,
R . bubnmuotexa [JOK
26 HaIpaBJIEHHBIX 110 OJIHOMN

npsAMoil. PaBHoiencTByromas

https://m.edsoo.ru/ff0ala70
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https://m.edsoo.ru/ff0a1778
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CHUll

Permrenue 3agad mo reme

bu6mmoreka [IOK

21 "PaBHoneiicTByromas cui" https://m.edsoo.ru/ff0a013e
Cuna TpeHus u €€ BUJIbL.

28 Tpenue B mpupoze u bubmmorexa [JOK

https://m.edsoo.ru/ff0alb9c
TEXHHUKE
Jlaboparopuas pabota
«3yueHune 3aBUCUMOCTHU

29 CHUJIbI TPEHUS CKOJIBXKEHUS OT bubnuorexa [JOK
CHUJIBbI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS
MTOBEPXHOCTEH»

Pemenue 3amay Ha
30 onpeeene bu6mmoreka [IOK
N . https://m.edsoo.ru/ff0a013e
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3agau no remam:

31 «Bec Tenay, «I'paduueckoe bubnuotexa [JOK
n3o0paxkeHue cumy, «CHIIb, https://m.edsoo.ru/ff0aldeQ
«PaBHOZIEWCTBYIOIIAS CUID»

KonTponbHas padota no
TemaM: «MexaHndeckoe

39 IBIKeHue», «Macca, bu6mmoreka [IOK
ILIOTHOCTBY, «Bec Tema, https://m.edsoo.ru/ff0a013e
«['padpuueckoe n3obpakeHue
cry, «Cumbi»y
JaBnenne. Crioco0bl

bu6mmorexa [IOK
33 YMEHBIICHUS U YBEIINICHUS

JaBJICHUA

https://m.edsoo.ru/ff0a20a6
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JlaBnenue raza. 3aBUCIMOCTh

34 aBJICHHS ra3a oT 00bEMa bubmorexa [IOK
A : https://m.eds00.ru/ff0a2376
TeMIIepaTypbl
[Tepenaua naBieHus
35 TBEPABIMU TEJIAMU, bubmuorexa [IOK
JKUIKOCTSIMHU U Ta3aMHU. https://m.edsoo.ru/ff0a25b0
3axoH ITackais
aBJICHUE B KUIKOCTH U
36 i:[a?,e BLI3BaHH0§ elfiCTBHEM bubmorexa LIOK
’ A https://m.edsoo.ru/ff0a2718
CHJIBI TSDKECTH
Perienne 3aga4 mo reme
37 «/laBieHUE B )KUAKOCTH U bubmorexa [JOK
A https://m.edsoo.ru/ff0a2826
rase. 3axon Ilackaisy
bubmuorexa [JOK
38 o)
Coobumarommecs cocy ! https://m.edsoo.ru/ff0a2970
39 I'mnpasanuecknii mpecc bubmorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmneBoit bubnuoreka [IOK
JKHUJIKOCTHBIA HAcOC https://m.edsoo.ru/ff0a013e
41 ATmocdepa 3emin u bubnnoreka [JOK
IIPUYMHBEI €€ CYLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. ATmochepHoe bubnuoteka [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
H3smepenne atMocdepHOro
43 aBJ'IeFI)-II/ISI OnbIT her bubmnorexa [IOK
. ’ https://m.edsoo.ru/ff0a2da8
Toppuuennun
44 3aBUCHUMOCTB aTMOC(HEepHOTO bubnuotexa [JOK

JaBJICHHUA OT BbBICOTHI HA/l

https://m.edsoo.ru/ff0a2fc4
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YPOBHEM MOps

bapomeTtp-anepou.

bubmuorexa [JOK
45 ATMOC(EpHOE aBICHNE Ha https://m.edsogru/fanch4
pa3IMYHBIX BBICOTaX
46 Pemenue 3amgaud no treme " bubmuoreka [JOK
AtmocdepHoe naBieHue" https://m.edsoo.ru/ff0a013e
JlelicTBue ®UJIKOCTH U Tra3a
47 Ha TIOTPY>KEHHOE B HUX TeJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabora
«Onpenenenue
48 BBITAJIKMBAIOIIEH CUJIBI, bubmmorexa LHOK
. . https://m.edsoo.ru/ff0a33fc
NeMCTBYIOIIEH Ha TeNo,
MOTPYKEHHOE B KHUJIKOCTh)»
Jlaboparopuas padoTta 1mo
TeMe «Mccnenosanune
49 3aBUCHMOCTH Beca TeJia B bubnuotexa [JOK
BOJIE OT 00bEMaA https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KUAKOCTh
4acTH Tena
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabota
"KoHcTpynpoBanue
51 apeoMeTpa Ui bubnnorexka [JOK
KOHCTPYUPOBAHUE JIOJIKU U https://m.edsoo.ru/ff0a013e
omnpezeiIeHuE e
rpy30n0AbEMHOCTH"
52 Pemenne 3agau mo TemaM: bu6nmoreka [JOK



https://m.edsoo.ru/ff0a2fc4
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«IInaBanue cynos.
BosnyxomnaBanuey,
«/laBiieHne TBEpABIX TEN,
KUIKOCTEN U Ta30B»

https://m.edsoo.ru/ff0a3654

Konrponsnas pabora no

53 TeMe «J/laBieHne TBepAbIX bubmmorexa [JOK
. P https://m.edsoo.ru/ff0a013e
TEJI, )KUJIKOCTEHN U Tra30B»
bubmuorexa [JOK
4 M
> exameckas pabora https://m.edsoo.ru/ff0a3f82
55 Momrocts. Equauisl bu6mmoreka [IOK
MOIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMON 1 Bubmorexa ITOK
R P . https://m.edsoo.ru/ff0a013e
IIPH MTOABEME TI0 JICCTHHIIC
[IpocThie MeXaHU3MBI.
57 Prruar. PaBHoBecue cuit Ha bubmmorexa [TOK
) https://m.edsoo.ru/ff0a013e
pblyare
Pbruaru B TeXHHKE, OBITY U
npupoje. JlaboparopHast
58 56(1)3T; «I/ICCJ'ICPOBaEI/Ie 0.5 bubmmorexa LHOK
p . a ' https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS
pbIyaray
Pemrenue 3agad mo reMe
59 «Y cII0BUS paBHOBECHUS bubmmorexa [TOK
p https://m.edsoo.ru/ff0a48a6
pbIyaray
Koaddunuent noneznoro
60 IEACTBUS MEXaHU3MA. 05 bu6mmoreka [IOK

JlabopaTopHas pabota
«H3mepenne KI1/]

https://m.edsoo.ru/ff0a013e
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HaKJIOHHOM IIOCKOCTH

Permrenue 3agad mo reme

bu6mmoreka [IOK

61
"Pabota, momtHocTs, KIT/T" https://m.edsoo.ru/ff0a4c48
MexaHudeckas SHEPTHsL.
62 Kunernueckas u buGnnorexa LIOK
https://m.edsoo.ru/ff0a4252
MOTEHITMATIbHAS YHEPTUS
63 3aKOH COXpaHEHUs bubnmoreka [JOK
MEXaHUYECKOU SHEPTUn https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcneprMeHTalIbHOE
oTnpeelIeHUE N3MEHEHHUS
64 KHHETHYECKOH 1 bubmorexa [JOK
. https://m.edsoo.ru/ff0a013e
MMOTEHIIMAILHON SHEPTUU TIPH
CKaTLIBAHMH TEJIA I10
HAKJIOHHOM IJIOCKOCTH"
KonTponbHas padota no
65 TeMe «PaboTa U MOIITHOCTH bubmmorexa LHOK
' https://m.edsoo.ru/ff0a013e
OHeprus»
Pesepsuslii ypok. Padora ¢
P P bubmuorexa [JOK
66 TEKCTAMH 110 TEME
https://m.edsoo.ru/ff0a4ee6
"Mexannueckoe aBmKeHue"
PezepaHbiii ypok. Pabora ¢
67 TEKCTaMH 110 TEME bubmuoreka [JOK
"JlaBieHue TBEPBIX TEI, https://m.edsoo.ru/ffOa4ffe
JKUJIKOCTEM U Ta30B"
PesepBHsblil ypok. Pabora ¢
P P " bubnmnorexa [JOK
68 TekcTaMu 1o TeMe "Pabora.

MomnHocTts. DHeprus"

https://m.edsoo.ru/ff0a013e
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

12



8 KVIACC

KoJunyecTBO 4acoB Jdata npoBenenust JJIeKTPOHHbIE
Ne Mo Mo dak nudpoBbie
Tema ypoka Kontpoabusbie IIpakTnueckue baky op
n/n Bceero naany oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO- 1 bubnnoreka [HOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEPKIACHUS
5 Macca u pa3mep aTOMOB U 1 bubnuorexa [JOK
MOJIEKYI https://m.edsoo.ru/ff0a013e
Mogaenu TBEpIOTO,
3 KHJIKOTO U Ta3000pa3HOro 1 bubmmorexa LOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHHI1 BeIlleCTBa
OObsicHEeHNE CBONCTB
TBEPJIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUI 1 bubnnorexka [JOK
BEIL[ECTBA HA OCHOBE https://m.edsoo.ru/ff0a013e
II0JIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKOUW TeOpun
5 Kpucrannnueckue n 1 bubnnorexka [JOK
amop(¢HbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBanue u
6 KaIMAUTSIPHOCTh 1 bubmmorexa [JOK
p i https://m.edsoo.ru/ff0a5530
[ToBepxXHOCTHOE HaTsKEHUE
7 TemnoBoe pacmupenue u 1 bubnnorexka [JOK

CXKaTuc

https://m.edsoo.ru/ff0a5a26
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Temneparypa. CBsi3b
TeMIepaTypbl CO

bubmuoreka [JOK

8 CKOPOCTBIO TEIJIOBOTO https://m.edsoo.ru/ff0a013e
JIBMDKCHUS YACTHIT
BuyTpennss sHeprus.
9 CHZZE6BI I/ISMGHSHI/ISI bubmorexa [IOK
. https://m.edsoo.ru/ff0a5c60
BHYTPCHHEH YHEpruu
bubmuorexa [JOK
10 Bue rerionepean https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTuueckoe
1 HCTIOJIb30BAHHE TEIJIOBBIX bu6mmoreka [IOK
CBOICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEISIX
aHeprocoepekeHus "
12 KonnuecTBO TEIIOTHI. bu6mmoreka [IOK
VY nenwbHas TEIMI0EMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIOBOTO
13 Oananca. TermooOMeH u bubmorexa [JOK
https://m.edsoo.ru/ff0a7088
TEIJTIOBOE paBHOBECHE
JlaGopatopHnas pabora
"UccnenoBanue sIBICHUS
14 TEII000MeHa IpH bubmmorexa [TOK
. https://m.edsoo.ru/ff0a6a98
CMEIIIMBAaHUH XOJIOTHON 1
ropstaeit BoasI"
Pacuer konumyecTBa
15 TEIUIOTHI, HEOOXOIUMOTO bu6mmoreka [JOK

AJI Harp€BaHUs TEJIa 1
BBLICIIAAEMOI'O UM IIPU

https://m.edsoo.ru/ff0a013e
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OXJIAXKXKJICHHNH

JlaGopaTopHas pabora

16 "OnpenelneHue yaelabHOM bubmorexa [JOK
pedt A \ https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIECTBA
DHeprus TOIIUBA.
17 VenbHas TermioTa bubmorexa LOK
g https://m.edsoo.ru/ff0a7b5a
cropaHus
[InaBneHue u oTBepICeBaHUE
18 KPUCTAJUIMYECKUX TEJl. bubnuorexa [JOK
Y aenpHas TemioTa https://m.edsoo.ru/ff0a71d2
ILJIABJICHUS
Jlaboparopuas pabora
19 "Onpenenenue yaeabHON bubmorexa HOK
ped A " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBIICHHMS JIbaa
20 [TapoobpazoBanue u bubnuoreka [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas
TeII0Ta MapooOpa3oBaHUs
91 M KOHJICHCAIIUU. bu6nmoreka [JOK
3aBUCUMOCTh TEMIIEPATyphI https://m.edsoo.ru/ff0a786¢c
KHUIIEHUSI OT aTMOC(EepHOTO
JIaBJICHUS
Bnaxnocts BO3ayXa.
JlaGoparopHas pabora
29 "Om z enI;HHep bubmuorexa [JOK
pet . https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIHLHON BIAXKHOCTH
BO3IyXa"
23 Pemrenue 3amay Ha Eubmorexa IIOK

https://m.edsoo.ru/ff0a013e
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OIPCACIICHUC BJIA)KHOCTU
BO3yXa

[TpuHIUIBL PpabOTHI
TEIUIOBBIX JIBUTATEICH.

bubmuorexa [JOK
24 [TapoBas TypOuHAa.
P yp https://m.edsoo.ru/ff0a013e
JIBurareib BHYTPEHHETO
CropaHus
KII/I TermoBoro aBuraress.
o5 TennoBbie ABUTATEIN U bubmuorexa [JOK
3alIUTa OKPYKAKOIEH https://m.edsoo.ru/ff0a7c7c
Cpelbl
3aKOH COXpaHCHHS U
26 IIPEBPAICHUS SHEPTUHU B bubmorexa HOK
peBpatil P https://m.edsoo.ru/ff0a013e
TEIUTOBBIX IpoIleccax
IloaroroBka k
KOHTPOJIbHOM paboTe 1o
27 TeMe "TennoBrle SIBIEHUSA bubmorexa HOK
' https://m.edsoo.ru/ff0a83f2
N3menenne arperaTHbeIx
COCTOSIHUH BerecTna"
KonTponbnas pabota mo
28 teme "TeroBbie sIBICHUS. bubmuorexa [JOK
N3menenne arperaTHbeIx https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BerecTna"
OnexTpusanug Tel. J{Ba
29 oza BFJ)'ICKT I/II{CCKI/IE bubmorexa HOK
PoA P https://m.edsoo.ru/ff0a013e
3aps/i0B
Ypoxk-uccienoBanue
N bu6mmoreka [IOK
30 OnexTpusanus Tein

MHIYKLUEH U IIPU

https://m.edsoo.ru/ff0a013e
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COMPUKOCHOBEHUH"

BsaumogeiictBue
31 3apsDKEHHBIX TEI. 3aKOH bubmnorexa [IOK
P ' https://m.edsoo.ru/ff0a87e4
Kynona
DIIEKTPUYECKOE TOJIE.
Hanpsixkennoctb
32 3JIEKTPUYECKOTO OIS Bubmaorexa ITOK
P ' https://m.edsoo.ru/ff0a8ala
[IpuHnun cyneprno3unumn
BJIEKTPUYECKUX IMOJEH
Hocurenu snekrpuyeckux
33 3apsAa0B. DIIEMEHTAPHBIN Bubmorexa ITOK
PAAOE. p https://m.edsoo.ru/ff0a013e
3apsn. CtpoeHue aToma
IIpoBogHUKH U
34 JURJICKTPUKH. 3aKOH bu6mmoreka [IOK
COXpaHEHUS https://m.edsoo.ru/ff0a8ef6
ANEKTPUYECKOTO 3apsaa
Pemrenue 3agad Ha
35 MpUMEHEHNE CBOICTB bubmmorexa [TOK
p https://m.edsoo.ru/ff0a90cc
ANEKTPUUYECKUX 3apsI0B
DNeKTpUYECKUi TOK,
YCJIOBHSI €70
36 CYILIECTBOBAHUS bubmorexa LHOK
ym ’ https://m.edsoo.ru/ff0a95a4
Hcrounuku
ANEKTPUUYECKOTO TOKA
37 JleicTBHS 2JIEKTPUUECKOTO bubmuoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenoBanue bu6moreka LIOK

"JleficTBHE NEKTPUUECKOTO

https://m.edsoo.ru/ff0a013e
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T0JIs1 Ha MPOBOJAHUKHU U
JADTICKTPUKH"

DNEeKTPUUYECKHUI TOK B

bu6mmoreka [IOK

39 MCTAITIAX, JEHACOCTAX 1 hitps://m.eds00.ru/ff0a9838
razax

40 DJIeKTpuyecKas 1erb U e€ bubnnoreka HOK
COCTaBHbIC YaCTH https://m.edsoo.ru/ff0a013e
Cuna toka. JlaGopaTopHas

41 abora "M3mepenue u 0.5 bubmorexa LHOK
P P .\ ' https://m.edsoo.ru/ff0ag8bd6
pEryJIupoBaHKe CUJIbI TOKA
DNeKTpruYecKoe
HanpsbkeHue. BonbTmerp.

4 Jlaboparopnas pabota 05 bubnuorexa [JOK
"U3mepeHue u ' https://m.edsoo.ru/ff0a9e14
perynupoBaHue
HanpspkeHns"

ConpoTuBieHue
43 MPOBOJIHMKA. Y IeJIbHOE bubmmorexa [OK
POBOA A https://m.edsoo.ru/ff0aa738
COIMPOTHBIICHUE BEIIECTBA
JlaboparopHnast pabota
"3aBUCUMOCTD
ANEKTPUIECKOTO
44 CONPOTHUBIICHUS 1 bubmorexa HOK
p https://m.edsoo.ru/ff0aa738
MIPOBOJHHKA OT €T0 JIJTHHBI,
TJIOMIA/IA TTOTIEPEYHOTO
cedeHus u marepuana”
3aBUCUMOCTB CHITBI TOKA OT Ent oK
45 HanpspkeHus. 3akoH Oma nonmoreka L1

I y4aCTKa e

https://m.edsoo.ru/ff0aa44a
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Jlaboparopnas pabota

"UccneqoBanue
3aBHCHUMOCTH CHJIbI TOKA,
46 HJIYIIETO Yepe3 Pe3UcTop, bubmmorexa [JOK
https://m.edsoo.ru/ff0aa04e
OT CONPOTHBIICHHS
pe3ucTopa U HapsHKEHUs
Ha pe3ucrope"
[TocnemoBarenbHOE U
47 napajuieIbHOE COCTMHCHUS bubmorera [JOK
https://m.edsoo.ru/ff0a013e
MTPOBOTHUKOB
Jlaboparopuas pabora
"I[IpoBepka npaBuiia
48 CJIOYKEHUS HaIPSKEHUN bubnuorexa [JOK
MIPY MOCIET0BATEILHOM https://m.edsoo.ru/ff0aaa58
COETUHEHUH JIBYX
pe3uctopos"
JlaGopatopHnas pabora
"IIpoBepka mpaBuiia It
49 CI/IJl'IDLI T(I)DKa 1'[1:1)31/1 " bubmmorexa LIOK
https://m.edsoo.ru/ff0aadle
napajuieIbHOM COE€IMHEHUH
pe3uctopon"
Pemenue 3aga4d Ha
50 IIpUMeHeHHe 3aKkoHa Oma bubnnoreka [JOK
IUI pa3jIddHOr O https://m.edsoo.ru/ffOaaf8a
COEIMHEHMS IPOBOJHUKOB
Pab6ora u MmomHOCTH
51 EKTPUYECKOTO TOKA. bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
3akoH Jlxxoynsa-Jlenna
52 JlabopaTopHas pabota bubnuotexa [JOK
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"OnpezneneHue paboThl U
MOIITHOCTH 3JIEKTPHUECKOTO
TOKa"

https://m.edsoo.ru/ff0ab3e0

DNEeKTpUYECKUE LTI U

noTpeOuTeNnu
53 AJIEKTPUUYECKON YHEPTUH B BuGmorexa LIOK
https://m.edsoo.ru/ff0ab660
owiTy. KopoTkoe
3aMbIKaHUe
[ToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "DIIeKTpUUECKUe
54 3aps/ibl. 3apsKEHHbIE Tella bubmmoreka LIOK
N https://m.edsoo.ru/ff0abd2c
Y UX B3aUMOJICHCTBUS.
[TocTostHHBIM
AJIEKTPUYECKUM TOK"
Kontposnbnas pabota mo
TeMe "DIIEKTPUYECKHE

55 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
U UX B3aUMOJEUCTBHUS. https://m.edsoo.ru/ff0abea8
[TocTossHHBIM
AIEKTPUIECKUN TOK"

56 ITocTostHHBIE MATHUTHI, UX bu6mmoreka [IOK
B3aUMOJICCTBHE https://m.edsoo.ru/ff0a013e
VYpok-nuccnenoBanue

57 "HN3yuenue nonen Bubmmotexa [OK

Y https://m.edsoo.ru/ff0ac3d0
TTOCTOSTHHBIX MarHUTOB
MaruauTHO€ noJie.
58 MaruauTtHOe 1mose 3eMiiu U Bubmiorexa LIOK

€0 3HAUYCHHUC TJI )KU3HU Ha

https://m.edsoo.ru/ff0acOba
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3emiie

59

60

OnbIT OpcTrena. MarautHoe
T10JI€ AJEKTPUUYECKOTO TOKA

MarsuTHoO€ 10J1€ KaTylLIK:

C TOKOM

[Ipumenenue
AIIEKTPOMArHUTOB B
TexHuke. JlaboparopHas
pabora "U3yuenune
JEeWCTBUSI MATHUTHOTO TIOJIS
Ha IPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

62

OJEeKTpOABUraTellb
IIOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AIEKTPOABUTATENCH B
TEXHUUYECKUX YCTPONCTBAX
U Ha TPAHCIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBanue u
u3yueHue paboTbl
3JeKTpoABUTaTens"
OnsiTel Dapanes. 3akoH
JIEKTPOMAarHUTHOU
nHaykiuu. [Ipasuno Jlenna

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

63

DnexkTporeneparop.
CrniocoOblI nony4eHus
ANEKTPUUYECKOI SHEPTUH.
DJeKTpoCTaHIIMU Ha
BO300HOBIISIEMBIX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e
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HCTOYHHUKAX SHCPTHUU

IToaroroBka x
KOHTPOJILHOM paboTe 1o

bu6mmoreka [IOK

4 1
0 TeMe "DIIEeKTPUUECKUE U https://m.edsoo.ru/ff0a013e
MarHUTHBIC SBJICHHS"
KonTponbnas pabora no
65 TeMe "DIeKTpUIeCcKHe U 1 bubmorexa LHOK
P " https://m.edsoo.ru/ff0acb14
MarHUTHBIC SIBJICHUS
PesepBHylit ypok. Pabora ¢
66 TEKCTaMU IO TeMe 1 bubmorexa LHOK
" " https://m.edsoo.ru/ffOacc5e
TennoBsie siBIEHUS
PesepeHsiii ypok. Pabora ¢
67 TEKCTaMH 110 TEME 1 bu6mmoreka [IOK
"IlocTosiHHBIH https://m.edsoo.ru/ff0acdc6
AJIEKTPUYECKUM TOK"
PesepBHblit ypok. Pabora ¢
68 TEKCTaMH TI0 TeMe 1 bubmorexa [JOK
" " https://m.edsoo.ru/ff0a013e
MarHutHbI€ SBIICHUS
OBUIEE KOJIMYECTBO YACOB
- 68 14.5

[10 [TPOT'PAMME
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9 KJIACC

Hara DJIeKTPOHHbIE
Kosaun4vecTBo 4acoB
Ne NPOBEACHUA uudposbie
Tema ypoka
n/n Beero KonrTpoabsubie IIpakruueckue Mo Mo ¢dakKy o0pa3oBaTe/ibHbIE
padoThI padoThI nnavy pecypchl

1 MexaHudeckoe JBUKEHHUE. 1 bubmuorexa [JOK
MarepuanbHas TOYKa https://m.edsoo.ru/ff0a013e
Cucrema orcuera.

2 OTHOCUTEIHHOCTh MEXaHHUYECKOTO 1 bubmorexa HOK

https://m.edsoo.ru/ff0ad474

JIBHDKCHHS

3 PaBHOMEpHOE ITpsIMONIMHEITHOE 1 bubmmoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 BkeHHe. CpeHsIss U MTHOBCHHAS 1 bubmorexa OK
A - pel https://m.edsoo.ru/ff0a013e
CKOPOCTb
[IpssmonunenHoe

5) ABHOYCKOPEHHOE JIB)KCHUE 1 bubmorexa HOK
p ycrop A ’ https://m.edsoo.ru/ff0ad8d4
VYckopenune
CKopocCTh MPSMOIMHENHOTO

6 ABHOYCKOPEHHOTO JIB)KEHUS 1 bubmorexa HOK
P yerop A ' https://m.edsoo.ru/ff0a013e
I'paduk ckopoctu
JlaGopartopHas paboTa

7 "OnpeneneHne ycKOpeHus Tena 1 1 bubmuorexa [JOK
[IPU PaBHOYCKOPEHHOM JIBMKEHUH https://m.edsoo.ru/ff0adb18
110 HAKJIOHHOM TIOCKOCTH"

8 CBoOoaHoe majieHne Teia. OmbIThI 1 but6mmorekxa [IOK

["anmunes

https://m.edsoo.ru/ff0ael76
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PaBHOMEpHOE ABMXKEHUE IO
okpyxHocTu. [Iepuon u yacrora

bubnunoreka LIOK

o oOparnienus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpOCTpEMHUTENILHOE YCKOPEHHE bubmmorexa [JOK
https://m.edsoo.ru/ff0ael76
1 [Iepsrlii 3akon HetoTona. BexTop Bu6muotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIASA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemienue ;3anay Ha IpUMEHEHUE bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edso:)_.lru/fanecaZ
16 Pemenne 3agad mo teme «Cuna bu6nmorexa LIOK
YOPYTOCTH https://m.edsoo.ru/ff0ae176
JlaGopaTopHnas pabota
17 <<OHp12)Ie(J)112HI/Ie i(S:TKOCTI/I bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnnorexa [JOK
18 Chua Tpenus https://m.edsol_.[ru/fanf738
19 Pemienne 3agad mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabota Bu6morexa LIOK
20 "Onpenenenue ko3 dunuenra

TPEHUs CKOJIbXKEeHUs"

https://m.edsoo.ru/ff0af8be
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Permenne 3aga4 mo reMme "3aKOHBI

bubnunoreka LIOK
21 H .C .C
MOTOI:a Ha ynpyroctu. Luna https://m.edsoo.ru/ff0afb8e
TpEeHUs
Cwuna TSKeCTH U 3aKOH
22 BCEMHUPHOT'O TSATOTCHHS bubmotexa [IOK
p ' https://m.edsoo.ru/ff0af044
YckopeHue cBOOOIHOTO TaIeHuUs
Ypok-koHpepenius "/ BrkeHne

93 TE€JI BOKPYT I'PaBUTALIMOHHOTO bubmuoreka [IOK
neHTpa (CosHeyHast cucremMa). https://m.edsoo.ru/ff0ael76
Tl'amakTukn"

Pemenue 3amau nmo teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [TepBas kocMHYecKasi CKOPOCTb. bubnnorexa [IOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MarepraIbHOW TOUKH.

26 AOCOIOTHO TBEPIOE TEIIO. bu6mmoreka IIOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOM OChbIO BpallleHUs

bubmmoteka IIOK

27 M .

OMEHT CHEL. LIEHTp TbiecTH https://m.edsoo.ru/ff0ae176

28 Pemenue 3agau mo reme "MomeHT bubmmoteka IIOK
cuibl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
IToaroroBka Kk KOHTPOJIBHOU

29 abore 1o Teme "MexaHnuecKkoe bubmorexa [JOK
P . " https://m.edso0.ru/ff0b0408
nBIDKeHNe. B3zauMmonencTaue e

30 KonTtponbHas pabora o Teme bubmuoteka [IOK

"MexaHn4yeCcKoe ABKEHHE.

https://m.edsoo.ru/ffOb06ec
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B3aumoneiictBue Ten"

31

Nmnynbce Tena. UMnynbe cuibl.
3aKOH COXpaHEHMsI UMITYJIbCA.

bubnmoreka [IOK

Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/JICHICTBUE
Pemenwne 3agau mo Teme "3akoH bubmuorexa [JOK

32
COXpaHeHus ummyJbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenius "PeaktuBHoe bubmmoreka [JOK
JIBUSKEHUE B PUPO/JIC U TEXHUKE" https://m.edsoo.ru/ff0ae176

34 Mexanuueckas pabota u bubnnorexa [JOK
MOIIIHOCTb https://m.edsoo.ru/ffOb0a84

35 PabGota cuIIBI TSDKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHJIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
«Omnpenenenue paboThI CUITBI
TPEHUs TP PABHOMEPHOM

P PP P bubmuoreka [{OK
36 but6mmoreka [JOK
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0ael76aBrxeHNN
TeJla M0 TOPU30HTATBLHOU
MOBEPXHOCTH»

37 CBs13b DHEpPrUM U paboTHI. bubmuoreka [IOK
IToreHManbHas SHEPrUst https://m.edsoo.ru/ff0a013e
Kunernueckas sueprus. Teopema o bubnuotexa [JOK

38 .

KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aK0oH COXpaHEHUs YHEPTUHU B bubnmnoreka [JOK
MEXaHUKE https://m.edsoo.ru/ff0a013e

40 JlaGopatopHas pabora «3yueHue bu6muoreka [JOK

3aKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe
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Konebarensnoe JBUXKCHHUEC U €TO0

bubnunoreka LIOK

41
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHus.

42 BLH}{]X K, I;iIHBIe KoseOaHus bubmorexa LOK

YA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MaremaTuyeckui U Npy>KUHHbBIN bubnmnoreka HOK
MasiTHUKU https://m.edsoo.ru/ff0ael76
Ypok-uccienoBaHue

44 «3aBHUCUMOCTD MEPHOJIa KOJIeOaHHI bubmmoreka [JOK
OT JKE€CTKOCTH IMPY>KUHBI U MACChI https://m.edsoo.ru/ff0b197a
rpy3a»

45 [IpeBpaienue suepruu npu Bbu6moteka [JOK
MEXaHUYECKUX KOJICOaHMUSIX https://m.edsoo.ru/ff0ae176
JlaGopaTtopHnast pabora

46 «OrnpeeneHue 4acToThl U epruoa bubnuoreka [IOK
KoJIeOaHU PYKUHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa»

JlaGopatopHas pabora «IIpoBepka

47 HE3aBUCUMOCTH TIEpHOJIa bu6nmorexa LIOK
KoJieOaHui Tpy3a, MOJIBEIIEHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl TPy3a»

Mexannueckue BoJHbI. CBOMCTBa
48 MexaHu4ecKux BoJH. [IpononbHbie bubmorexa HOK
- P https://m.edsoo.ru/ffOb21fe
U TIOTIEPEYHBIC BOJTHBI
Ypok-KoH(pepeHus
49 "I\I/JIexaHHq(ﬁcEHeLJIsonHH B TBEPJIOM bubmorexa [TOK
. "p A https://m.edsoo.ru/ff0ael176
tene. CelicMUYeCKUe BOTHBI
50 3Byk. Pacnipoctpanenue n bubmmoreka [JOK
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OTpakeHHE 3BYyKa

https://m.edsoo.ru/ff0a013e

Ypok-uccinenosanue "HabmroneHue

51 3aBUCHUMOCTH BBICOTHI 3ByKa OT bubmorexa LOK
" Y https://m.edsoo.ru/ff0a013e
YaCTOThI
I'poMKOCTB 3ByKa U BBICOTA TOHA. bubmmoreka [JOK
52 o
AKyCTHYECKUI PE30HAHC https://m.edsoo.ru/ff0a013e
Ypok-koHpepennus "Ynprpass
53 u EIH(l) a3Bq) pB IPUPOJE U P bubmorexa HOK
P " Yi B HpHpoa https://m.edsoo.ru/ff0b23ca
TEXHHUKE
[ToaroroBka K KOHTPOJIBHON
54 pabore 1o Teme "3aKOHbI bubmmoreka [JOK
coxpaHeHus. MexaHuyeckue https://m.edsoo.ru/ff0b25f0
Kosie0aHusl U BOJTHBI"
KonTtponsHas pabora o Teme
55 "3aKOHBI COXpAHECHHUS. bubnnorexa [JOK
Mexannueckue KoseOaHus u https://m.edsoo.ru/ff0a013e
BOJIHBI"
56 DIIEKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX bubmuoreka [IOK
BOJIH https://m.edsoo.ru/ff0a013e
VYpok-koHpepenmus "llxana
AJIEKTPOMArHUTHBIX BOJIH.
58 HcnonwszoBanue bubmorexa [TOK
https://m.edsoo.ru/ffOb2fe6
AIIEKTPOMATrHUTHBIX BOJH JJIsI
COTOBO1 cBs13K"
59 Ypoxk-uccnenosanue "N3yuenne bubnuotexa [JOK

CBOICTB OJICKTPOMArduTHBIX BOJIH

https://m.edsoo.ru/ff0b2c6c
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C TIOMOIBI0 MOOWJIEHOTO

tenedona"
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JUIAHBI Bubmaorexa ITOK
s . https://m.edsoo.ru/ff0a013e
AJIEKTPOMATHUTHOW BOJIHBI
DJIeKTpOMarHuTHas pupoa
61 cBera. CkopocTh cBeTa. BomHOBEIE bubnnorexa LHOK
o P ’ https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETA
HUctouHukHu cBeTa.
62 [IpsMonuHERHOE pacIpOCTPAHEHHUE bubmorexa HOK
p pactipoctp https://m.edsoo.ru/ffOb3658
cBera. 3atmenust ConHua u JIyHsl
3aKOH OTpa)KeHUsI CBETa. 3epKaJa.
63 Pemenne 3ama4 Ha npuMeHEHHE bubmorexa HOK
A p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenne cBeta. 3aKkoH bubnuoreka [IOK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE
65 cBeTa. Mcnonb30BaHK€e MOTHOTO bubnuoreka [{OK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
OITUYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 MIPEJIOMIIEHHUS CBETOBOTO JIy4a OT bubnnorexa [JOK
P ,},’q https://m.edsoo.ru/ff0a013e
yrja IaJieHus Ha TPaHuIle "BO3TyX-
crekio""
Ypoxk-koHpepeHIuA
" p bep bubmuorexa [{OK
67 Hcnonp3oBaHue IOIHOTO

BHYTPCHHCTO OTPAKCHUA:

https://m.edsoo.ru/ff0a013e
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CBC€TOBOAbI, OIITUKOBOJIOKOHHAsA

CBsI3p"
bubnunoreka LIOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3bI httos://m.edsoo.ru/ffOb3f2c
69 [Toctpoenne nzobpaxeHuii B bubnuoreka [JOK
JMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHnas pabota
20 "Onpenenenne HOKyCHOTO bubnnoreka [JOK
pacCTOSIHUS U ONTUYECKOUN CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3b1"
71 Ypok-koHpepenmus "OnTuueckue bubnnoreka [JOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'na3 xak onTuyeckas cucTema. bubnunoreka LIOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JlepexTo bubnnorexa [JOK
3penus. Kak coxpanurts 3peHue" https://m.edsoo.ru/ff0a013e
Paznoxenue 6enoro ceera B
74 cnektp. OnbiTel HetoTOHA. bubnmnorexa [JOK
CroxxeHue CeKTpalbHbIX I[BETOB. https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceera
JlaGopatopHas pabota "OnbITh IO
pa3IoXKeHUI0 OEeNoro CBeTa B
75 CIIEKTP U BOCIPHUATHUIO L[BETA bubmmorexa [TOK
https://m.edsoo.ru/ffOcOe2a
MPEIMETOB MPU MX HAOIIOIEHUN
yepes 1BETOBbIe (punbTpsl”
yvaK-HpaKTI/IKyM "BonHOBBIE Bu6mrorexa LOK
76 CBOMCTBA CBETAa: IUCIIEPCHUS,

uHTepdepeHys u audpaxus”

https://m.edsoo.ru/ff0a013e
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77 Ombitel Pesepdopna u bubmmoreka [JOK
IJIaHEeTapHask MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarer bopa. Moaens aroma bubnuoreka [JOK
bopa https://m.edsoo.ru/ff0a013e
Hcnyckanue u NOTrjIonieHne cBeTa
79 atomoM. KBanTthl. JIuneiuarsie bubmmorexa [JOK
] ' https://m.edsoo.ru/ffOc144c
CIEKTPBI
Ypok-npaktukym "Habntonenue bubmmoreka [JOK
80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [IOK
a A https://m.edsoo.ru/ff0c1672
CtpoeHue aTOMHOTO si/1pa. Bbu6mmotreka [JOK
82
Hyxnonnas monens https://m.edsoo.ru/ff0cl8ac
83 PanroakTrBHBIE TPEBpAILICHUS. bubnnoreka [JOK
H3otomnsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau o teme: bubmmoteka IIOK
"PannoakTHBHBIE ITPEBpPAILEHUS " https://m.edsoo.ru/ffOclb4a
bubmmoteka IIOK
8 Heprton monypacmaza https://m.edsoo.ru/ff0a013e
Ypok-koH(pepeHuus
86 "Ppa I/IO&K”SIBII)-IBI: U3IIy4ECHHUS B brbmmorexa LTOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
S nepHble peakiu. 3aKOHBI
87 C(ilx paHeHEﬂ 3aHsI OBOTO U bubmorexa [TOK
P Pl https://m.edsoo.ru/ff0c1c58
MaccOBOT'0 YHCET
88 DHeprusi CBSI3U aTOMHBIX SIIED. bubmmnoreka [JOK
CBs13b Macchl ¥ PHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau no teme " nepHsie bubmuoteka [IOK
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peakiuu"

https://m.edsoo.ru/ff0a013e

Peakiuu cuHTEe3a U AeNeHUS SAEp.

bub6nmmoreka [IOK

0 HC,,TOqHHKH sneprun Cormiuia n https://m.edsoo.ru/ff0c1e88
3BE3]
Ypok-kouhepenius "AnepHas
01 sHepreTuka. JlencTus bubmuorexa [JOK
PaIMOaKTUBHBIX U3JIYYEHUMN Ha https://m.edsoo.ru/ff0a013e
JKUBbIE OpraHU3MbI"
[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme
92 "DJIeKTPOMarHuTHOE MOJIE. bubmorexa HOK
https://m.edsoo.ru/ff0c223e
DNeKTPOMarHUTHBIE BOJHBI.
KBanToBsIc siBIeHHS"
KonTponbhas pabota no Teme
93 "DJIeKTPOMarHuTHOE MOJIE. bubnnorexa [JOK
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0a013e
KBanToBbIC siBEHUS"
IToBTOpEHHE, 0000IIIEHHE.
94 .Ha60p1:TOpHLIe paboThI 1O KypCy bubmorexa LOK
N https.//m.edsoo.ru/ff0c245a
"B3zaumMonencTBue Tea"
[ToBTOpEeHnue, 06061IEHNE.
Pemenne pacueTHsIX U bubmmnoreka HOK
95
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TenoBsbie mporecch”
[ToBTOpeHme, 0600IICHNE.
96 Pemenne pacueTHsIxX U bu6muoreka [JOK

Ka4eCTBEHHBIX 3a/a4 110 TEME
"KIIJI TermoBsIX aBurarencii”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o0IIeHNE.

97 Pemenune pacueTHbIX U 1 bubnmoreka [JOK
KavyeCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"
[ToBTOpenue, o6o0IICHNE.
98 Jlaboparopusie pabOTHI IO KypC 1 1 buGnuorexa [IOK
" patop P " pey https://m.edso0.ru/ff0c2¢52
CBeTOBBIE SIBIICHUS
[ToBTopenue, 0600menue. Pabora
99 C TEKCTAMH 110 TeMeE "3aKOHBI 1 bubnnorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHue. PaGoTra
100 ¢ tekcramu 110 Teme "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. PaGoTra
101 ¢ TekcTtaMH 110 TeMe "CBeTOBEBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606menue. Pabora
102 ¢ TekcTamH 110 TeMme "KBaHToBasg u 1 bubnmorexa [IOK
. https://m.edsoo.ru/ff0a013e
saaepHas pu3uKa
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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