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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma 1o ¢u3uKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OWoIOruei, actpoHomueid u GU3HICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
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 TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B KoHunenmuu mnpenomaBaHusi ydeOHoro mpeamera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(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
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (GUBUKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

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

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



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcsl, CIMCKA AKCIICPUMEHTATBHBIX 3a/JaHHUM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusnka — Hayka O mnpupone. SBimeHus npuponabl. PU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TPUPOLIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM 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 pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
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 JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaGmionenue  siBieHHUN,  OOBSCHSIOMIUXCS  MPUTSHDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUpPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TElL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIMUEHUs AaBieHus. [laBienue rasa.
3aBUCHMOCTh JaBJICHHSA raza OT oO0BbEMa, TemmepaTyphsl. [lepemada naBrmeHus
TBEPABIMH TEJIAMH, KUIKOCTAMH W Tazamu. 3akoH [lackamsa. [THeBMaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten.Bo3gyxomnnaBanue.

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.

Jlabopamopuvie pabomul u onvimol.

1.

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

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

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

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH  BBITAJIKMBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

KoHncTpynpoBanne apeoMeTpa WIM KOHCTPYMPOBAHME JIOJKHM U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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



«3onoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wmexanu3smoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimol.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KVIACC

Paspnen 6. TenuioBble sIBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTBa. Macca ¥ pa3mepsl aTOMOB M MOJIEKYJI. ONBITEI, TOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUH.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmauuBaHN€E U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHHS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPrHUM:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEepEeaauH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TerioBoro Oananca. IlmaBineHue w
OTBEpPJCBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEIbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMochepHOro
JTaBJICHHS.

BrnaxHocTts Bo31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO IBYKCHHSI.

Hab6mronenune nuddysun.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
HaOmnroieHre TEII0BOTro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a Ipu U3MEHCHHH O00bEMa W HArpeBaHUU HIIH
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npy COBEpIICHUN PA0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabGmroneHne mocTostHCTBa TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBJIeHUs BO3yXa B Oa/JIOHE MITIPUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs BHYTPEHHEH OSHEpPrud Tejla B pe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEIMITIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa dIeKTpUuYecKuX 3apsaoB. BzaumoneicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
W CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnenoBarenbHOe€ W mapayulieNibHOE  COCJMHEHHE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINKM Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUUECKAst MHAYKIIUS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[TpoBOAHUKY U AUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.

. I'a30BbIM pasps.

. I3MepeHune cuiibl Toka aMIepMETPOM.
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. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mmara3uH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPEe3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINIPOTUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOWIAJA TMONEPEUHOIrO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJjisi CHJIbl TOKa MPU TAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJICKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pPE3UCTOpE.

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

Omnpenenenue KII/I narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHre MarHUTHOTO TMOJs TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
00BbEIMHCHUH U Pa3/ICJICHUH.

HccnenoBanue AeMCTBUSI SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHAYKIMOHHOIO
TOKA.

9 KVIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBWwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akon Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

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

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SJHEprus CxKAaToU Npy)uHbl. Knnetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenre CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTh YCKOpPEHHUs Tela OT MAcChl TeJla U JEUCTBYIOIIEW Ha HETO
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.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABHKEHUH TeEJIA MO 1€ UCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PaBHOYCKOPEHHOM JBIKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBHKCHUHU Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUl: IEpro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexannueckue BoJIHBI. (CBOMCTBA MEXAaHMYECKMX BOJH. IlpomoneHeie n
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJCOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

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

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasATHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOWMIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpaHenue cBera. 3atmeHuss Comnua u JIynel. Otpaxenue cBeta.llnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeTa. 3akoH MpelomieHusi cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

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

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

L 0 N ok wWwN R

3. I/ICCJ'IGI[OBaHI/Ie 3daBHUCUMOCTH YyTJIa IIPCIOMIICHUS CBCTOBOIO JIyda OT yTJid
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITBI IO BOCHPUSTHIO IIBETA MPEAMETOB NpPHU UX HAOJIOJEHUM Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snxpa. Msoromsl.  PannoaxkTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHUa U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue paanoakTuBHOTO QoHA.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy M0 (u3uke s o0ydaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yslbTaToB  0o0ydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCIICTOBAHMS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIINATBEHO NEATEIBHOCTHBIM XapakTep NAHHOIO paszesa peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

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

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUH OOILIECTBEHHO3HAYUMbIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PM3UYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEHMIIEN COCTABJISIIOIIECH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

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

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBWil OE30IaCHOTO TIOBEJIECHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

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

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTHE B PEIICHHHM MPAKTUYECKHX 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)3KO0JIOTHY€CKOr0 BOCIIUTAHUSA:

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

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

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
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 —OIIEHKAa CBOMX JCHCTBUH C YYETOM BIHSHUS HA OKPYKAIOLIYI0 Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITUE TO3HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MpPHU3HAKU OOBEKTOB
(s1BNIEHUI );

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hamboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METOJbl, UHCTPYMEHTBI U 3aIIPOCHI TIPHU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TPEACTABICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

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



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

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

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

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

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM pellieHusl (pU3nUecKon 3a1auu Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3nyecKoro UCClIeIOBaHMS WM TMPOEKTa) 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 MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 kjacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBUWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEPHOE  JBW)KEHUE, HEPAaBHOMEPHOE  JBIIKEHUE, HHEpUUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpallleHus, Nepenaya JaBICHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKOM PHEpPruM) MO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, JACUCTBUE CHUJIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3NYECKHUE SIBICHMS, 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, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HaYeHUsI U €IUHULIBI (PU3MYECKUX BEJIWYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW IpsiMOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PHU3UUECKUE SIBJICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUECKIX 3aKOHA WM 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
NpeanojoxkeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 pE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS NPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT IIyOHHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUM  Y4EOHOTO WCCIIEIOBAaHUS, COOUpATh YCTAaHOBKY W
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pEe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUIE
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JABJICHUE  BO3/yXa, BbITAJIKMBAIONIas  CWJa, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MacCHOCTH IIPH paboTe C J1ad0paTOpHbIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXONUMbIe (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIMIO, KOTOpasi SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIMK (HU3UIECKOTO COICPKAHUSA, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4YeOHBIX HCCIEAOBAaHUN, MpPH H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUI:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrusi, TEIUJIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KANWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MArHUTOB, JECHCTBHE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKPYXaIollleM MHpEe, B TOM 4HCIe (U3NYECKUE SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJIIPHOE CUSIHUE, TIPU ATOM TNEPEBOIUTHIIPAKTUUYECKYIO 3a/1auy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TeI M (PU3MUECKHE SIBJICHUS, UCTIONb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA(D(UIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOU
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0 TOKA), NPH ONHCAHWM NPABUIBHO  TPAaKTOBATh
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U TMPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHHMS DHEPIHM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JOrnYecKux
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPUH MOMOIIHU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MUecKuX CBOMCTB Tel (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOMAA €€ TOBEPXHOCTH, OJJIEKTpH3aluus Tel U B3aUMOJEHUCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIHUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKa, HANpPSDKEHUS C HCIOJIb30BaHHEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
IPOBOJHUKOB): TUIAHUPOBATh HCCIIEIOBaHUE, COOMPATh YCTAaHOBKY W
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIC U3MEpPEHHsS (PU3UYECKHX BeMWUWH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON HHEPTHH, DIEKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEIOXPaHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPHUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocaeI0BaTeNbHbBIM U MapallIeIbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecnieueHrss 6€301acHOCTH MpU oOpalleHuud ¢ IpudopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJCIATH  MHGOPMAILMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4HO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcesl cetu MHTEpHET, BlajgeTh npuéMamMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4HuCi€ MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpPyMHIe B COOTBETCTBUU C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOHMIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mnjgacThudeckas), TPEHHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEWMHOE pacCIpOCTPAHEHUE, OTPAKEHHUE U MPEIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUITHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, PaJUOAKTHUBHOE HU3IyUYCHHUE
OPUPOAHBIX ~ MHUHEPAJIOB, JCHCTBUE  PAJAMOAKTHBHBIX  H3IIyYECHH
HAOpraHU3M YEJIOBEKa), IPH 3TOM NEPEBOJUTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTENb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMEBIE 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 TPEIINONIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoAa KojeOaHWW TPY>KHMHHOTO
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
IJIOCKOM 3€pKalle U CBOMCTB HM300pa)keHusi MpeaMera B coOuparouiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOJNUTH TMPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TIPSMBIX HU3MEPEHUH (3aBUCHMOCTH MYTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus1): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBIXKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKass CWJIa COOMparomie JIMH3bI, PAJAMOAKTUBHBIN  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJEelbh aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHUYECKHX IPOIECCOB
IpU pEIIeHUH YYeOHO--TIPAKTHYECKUX 3a7a4, ONTHYECKUE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHusi 6€30MacHOCTH MpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3allpoC, HAXOAUTD
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl ceti IHTepHET, BIajeTh NpuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOECKTHOW WIIA MCCIIE0BATEIBCKON
JESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJIB30BaTh  HM3yUYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunuecTBO 4acoB Buanl nesreJaLHOCTH
JJIeKTPOHHbIE
00y4arouuxcs ¢
Ne HaumenoBanue pa3jaesioB (undposbie) .
Kontposbubie IIpakTunueckue yueTom padouei
n/n H TeM NPOrpamMMbl Beero oOpa3oBaTejibHbIE
padoThI padoThI Decypens NPOrpamMMbI
BOCIIUTAHMS
Pa3nes 1.®Pu3uka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MHUpa
TOTOBHOCTb K AKTUBHOMY
Y4acTHUIO B 00CYXKIEHUU
00IIeCTBEHHO3HAYNMBIXU
11 @ 2 bubnnoreka [JOK ATUYECKUX MPoOIIeM,
: W3HUKa - HayKa O MPUPOJIe
K PHp https://m.eds00.ru/7f416194  cBsI3aHHBIX C
MPaKTUYECKUM
MpUMEHEHHUEM
JTOCTHXKEHUHN PU3uKU
BOCIIPUSITUE
Hcnonb3oBanue P
. ACTETUYECKUX KAYECTB
1 poBoi y .
1.2 duznyeckue BeITNINHBI 2 1 (usiieckoft Hayii: o8
: nabopaTopuu rapMOHUYHOTO
bub6morexa IIOK MOCTPOCHHUSI, CTPOTOCTH,
https://m.edso00.ru/7f416194 TOYHOCTH, TAKOHHIHOCTH
aKTUBHOE Y4aCTHE B
peIIeHUN TPAKTUYECKUX
13 EcrecTtBeHHOHAYUYHBIN 9 1 bubmuorexa [JOK 3a/1a4 (B paMKax CEMbH,

METO/J ITO3HAHUA

https://m.edsoo0.ru/7f416194

o0OpazoBarenbHON
OpraHM3alyu, ropoja,
Kpasi) TEXHOJIOTUYECKON



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

M COITMATbHOM
HaIMpaBJIECHHOCTH,
TPEOYIOIIHNX B TOM YHCIIC
1 PU3UYCCKUX 3HAHUN

Hroro no pazneny

Pa3znea 2.IlepBoHayasibHble CBeIEHUS 0 CTPOEHUH BelleCTBA

6

2.1

2.2

2.3

CTpOCHI/IC BCIICCTBA

JIBUu>keHuE 1
B3aMMO/ICUCTBUE YACTHI]
BEILIECTBA

ArperaTHbpie COCTOSTHHS
BElIeCTBa

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

OCO3HAHHE I[EHHOCTH
(bu3nyuecKoil HayKu Kak
MOIIIHOTO MHCTPYMEHTA
MTO3HAHMS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH,
BaKHEHIIICH
COCTaBIISIOIICH
KYJIBTYPBI

pa3BUTHE HAYYHOU
JIF0003HATEIIBHOCTH,
UHTEpeca K
HCCIICI0BATEIbCKOM
JIeSITENNLHOCTH

noTpeOHOCTh B
(hOopMUPOBaHUH HOBBIX
3HaHWM, B TOM YHCIIC
bopMyIUpOBaTh UJICH,
MTOHSTHSI, TUIIOTE3HI O
(hU3UIECKUX 00BEKTAX U
SIBIICHUSIX

Uroro no pazgeny

5

Pa3znen 3./IBuskeHne U B3auMo/ieiicTBue Tej



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

3.1 MexaHH4eCcKOe IBUKEHIE 3

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

noTpeOHOCTH BO
B3aUMOJICHCTBUU TIPH
BBIIOJTHEHU T
HUCCIIEOBAHUN U
MPOEKTOB (hU3UIECKOM
HAIPaBICHHOCTH,
OTKPBITOCTH OIBITY H
3HAHUSM JPYTHX

CTPCMIICHUC
aHaJIM3UPOBATb U
BBIABJIATH B3aUMOCBA3H

3.9 Huepuus, macca, 4 bu6mmoreka [JOK Y —
' IJIOTHOCTD https://m.edso0o.ru/7f416194 PHPOJIBL, OB
SKOHOMHKH, B TOM YHCJIE
C UCIIOJIb30BaHUEM
bu3nUecKux 3HAHUI
MTOBBIIIICHUE YPOBHS
bu6mmoreka [JOK CBOCH KOMIIETCHTHOCTH
3.3 Cuia. Bunsr e 14 1
https://m.eds00.ru/7f416194  uepe3 MPaKTUUECKYIO
JIEITENHHOCTD
Hroro no paszneny 21

Pa3nen 4./laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB

Hasnenue. [lepenaua
41 JIaBJICHUS TBEPABIMU

TCJI1aMU, X XUJIKOCTIAMU U
razaMu

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

TOTOBHOCTH K aKTHBHOMY
Yy4acTHUIO B 00CYXJIEHUU
00IIECTBEHHO3HAYNMBIX
ATUYECKUX TPOOIIEM,
CBSI3aHHBIX C
MPAKTUYECKUM
pUMEHEHUEM
JOCTYOKEHUH (pru3uku



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

OCO3HAaHUEC BA)KHOCTU

49 I T ——— 5 bubmunorexa LIOK MOpPaJIbHO--3TUYECKHUX
https://m.eds00.ru/7f416194  mpUHIKIIOB B
JIESITEIIbBHOCTH YYEHOTO
BOCTIPUSATHE
ACTETHUYECKUX KAYEeCTB
bubnmoreka [JOK ¢busnueckoil HayKu: eé
43 ATvocheproe rapieHHe 0 https://m.eds00.ru/7f416194  rapMOHHYHOTO
MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTHU
Hcnonb3oBaHue OIICHKA CBOMX JCHCTBU
JleicTBUE )KUJAKOCTH U rasza uI/I(l)pOBOP'I C Y4ETOM BIUSHUS Ha
4.4 Ha MOrpyKEHHOE B HUX 7 11abopaTopHu OKpY>Kalollyko Cpeny,
TeJ0 Bu6nnorexa LIOK BO3MOXKHBIX TI00ATBHBIX
https://m.edso0.ru/7f416194 ~ MOCTEACTBUH
Hroro no pazgeny 21

Pa3nes S.PaGora 1 MOIIHOCTb. JHEeprus

OTPeOHOCTH B
(hopMUPOBAHUH HOBBIX
3HAHWM, B TOM YHCJIC

5.1 Pabora 1 MoIHOCTH 3 bubnmorexa LIOK (bopMyIIMpPOBAThH UICH
' https://m.edso0.ru/7f416194 PMYITHP ’
[TOHSATHS, TUIIOTE3BI O
bu3nveckux o0beKTax U
SIBJICHUSX
OpHUEHTAIIHSI Ha
bu6anorexa LIOK IpUMEHEHNE
5.2 [IpocTeie MeXaHM3MBI 5 R P

https://m.edsoo0.ru/7f416194

(bU3MYECKUX 3HAHHUH JUIS
perieHus 3aaad B



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

00JIaCTH OKpY>KarowIeH
Cpelbl, TUIAaHUPOBAHUS
MOCTYIKOB M OLEHKU UX
BO3MO>KHBIX
HOCJIENCTBUN IS
OKpY>Karollen cpeibl

c(hOpPMHUPOBAHHOCTb
HaBbIKa pediekcuu,
53 | Moxamwsceranoneprua | 4 L ptmiimedscoruTuIsion  m ommbey v rakoro se

mpaBa y JIpyroro
YeIIoBeKa

Htoro no pazneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME



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

8 KVIACC

KoanuecTBo 4acoB

JJIeKTPOHHbIE Buasbl nesitesibHOCTH
Ne HaumenoBanmue pa3iesioB (undposbie) o0yvarumuxcest ¢
Kontpoabubie IIpakTuuyeckue N
n/n H TeM NPOrpamMmbl Bcero oOpa3oBaTesibHbIE yueTom padoueii
padoThI padoThI
pecypcsbl NPOrpaMMmblI
BOCIIUTAHUS
Pa3zgen 1.TenioBbie ABJICHUSA
TOTOBHOCTH K aKTUBHOMY
Y4acTHUIO B 00CYKJIEHUU
00IIeCTBEHHO3HAYUMBIXU
11 Crpoenue u cBoicTBa 7 bubmmoreka [IOK TUYECKUX IIPOOIIEM,
' BellleCTBa https://m.edsoo.ru/7f4181ce = cBS3aHHBIX C
IPaKTUYECKUM
IpUMEHEHUEM
JTOCTIKCHUHN (PU3UKU
BOCIIpHSTHE
Hcnonp3oBanue P
. ICTETUUYECKUX KAaueCTB
1 poBoi . .
¢usnyeckoit Hayku: eé
1.2 TeruoBele poLeccel 21 5 11abopaTopHu
FapMOHUYHOTO
but6mmoreka [IOK MOCTPOCHUS, CTPOTOCTH,
https://m.edsoo.ru/7f4181ce TOUHOCTH, TAKOHHYHOCTH
Hroro no paszneny 28
Pazgen 2.9/iekTpuyeckrue 1 MAarHMTHbIE SIBJICHUS
DNEeKTpUYECKHE 3apAbl. noTpeOHOCTh BO
bu6nmoreka [JOK .
2.1 3apsKEHHBIE TeNa U UX 7 1 B3aMMOJEHCTBUM NTPH

B3aUMOJICHCTBUE

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

BBITTIOJTHCHHUH



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

2.2

2.3

2.4

IMocTosHHEBIN
AJICKTPUUCCKUN TOK

MaruuTtHbIe SIBICHUS

DneKTpOMarHuTHas
UHIYKIHS

20

1.5

HUcmons3oBanue
¢ poBoi

JabopaTopuu

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

HUcnons3oBanue
1 poBoi

n1abopaTopuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4181ce

HCCIICIOBAHUIN B
MPOEKTOB (PU3HUECKON
HaIpaBJICHHOCTH,
OTKPBITOCTb ONBITY U
3HAHUSIM APYTUX

CTpEeMJICHUE
aHAJM3UPOBATh U
BBISABJIATH B3aMMOCBSI3H
HPUPOIBI, OOIIECTBA U
9KOHOMHUKH, B TOM YHUCJIIC
C UCITIOJIb30BaHUEM
(hm3HUecKUX 3HAHUHN

OCO3HAHHE IICHHOCTHU
Oe3omacHoro obpasa
KU3HU B COBPEMEHHOM
TEXHOJIOTHIECKOM MHpPE,
BaXHOCTH TIPABLI
0€301acHOTO TTOBEACHUS
Ha TPAHCIIOPTE, Ha
Joporax, ¢
ANEKTPUUECKUM U
TETUIOBBIM
o0opy/oBaHuEM B
JIOMAIITHUX YCIIOBUSAX

NOTPeOHOCTH B
(hopMHUPOBAHHH HOBBIX
3HAHUI, B TOM YHCIIE
(hopMynupoBaTh UaeH,
TIOHSTHS, THITOTE3BI O



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

(bu3nuecKkux 00bEeKTax U

SIBIICHUSIX
Hroro no pazneny 37

Pe3epBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB 68 14.5

[10 ITIPOT'PAMME




9 KJIACC

KoandecTBo 4acoB DJIeKTPOHHbIE Buael gesiTe IbHOCTH

Ne HanmeHnoBaHue pa3aeJioB (undposbie) o0yvarumuxcst ¢

Kontpoabubie IIpakTunueckue N
n/n U TeM NpPorpamMmbl Bcero oOpa3oBaTe/ibHbIE yueTom padoueit
padoThI padoThI
pecypchbl NPOrpaMmbl
BOCHUTAHUS
Pa3zgen 1.Mexannueckue siBJICHUSA
MPOSIBIICHUE HHTEpEca K
UCTOPHUH H
11 MexaHu4ecKoe ABUKEHUE U 10 1 bu6mmoreka [IOK
- COBPEMEHHOM
CII0COOBI €T0 OIMCAHUS https://m.edsoo.ru/7f41a4a6 p y .
COCTOSTHUIO POCCHICKOM
(usnueckoil HayKu
TOTOBHOCTH K aKTHBHOMY
aCTHUIO B OOCYXKJIEHUH
Hcnonb3oBaHue yi YA
. 00IIECTBEHHO3HAYNMBIX U
¢ poBoi
1.2 B3aumoneiictBue Ten 20 3 ITHHCCKIX HPOdIICN,

: naboparopun CBSI3aHHBIX C
bubmuoreka [JOK [PAKTHYECKIM
https://m.edsoo.ru/7f41a4a6 NpUMeHEHHEM

JOCTHOKEHUH (pr3uKu
BOCTIPUSATHE
Hcnonw3oBanue P
. ACTETHUYECKUX KA4eCTB
¢ poBoi y o
1.3 3aKOHBI COXPAHEHHUS 10 3 usiacckoii Hayk: e¢

- nabopaTopuu TapMOHHYHOTO
but6mmoreka [IOK MOCTPOCHHUSI, CTPOTOCTH,
https://m.edsoo.ru/7f41a4a6 TOUHOCTH, TAKOHHYHOCTH
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Pa3zgen 2.Mexannueckue KoJ1e0aHus H BOJHDBI



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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OCO3HAHME [ICHHOCTU
VlCTIONB30BAHIE (bu3nYecKoil HayKHu KaKk
. MOIITHOTO HHCTPYMEHTA
rpoBok TIO3HAHUS MI/Ip:}g\:{:HOBH
2.1 Mexanuueckue KoneGaHus 7 naboparopun PA3BHTIS TEXHONOTHIL,
bubnuorexa [IOK BaSKHEHIIEH
https:/m.edsoo.ru/7f41a4a6 = .o crapnsromeii
KYJIBTYPBI
c(OPMHUPOBAHHOCTh
HaBBIKA pe(IICKCHH,
2.2 MexaHn4uecKre BOJIHBL. 3BYK 8 bubmmorexa [JOK FIPHSHAHHE CROCTO Hpasa
https://m.edsoo.ru/7f41la4a6  Ha OmHMOKY M TAKOTO XKe
npasa y Apyroro
YenoBeKa
Hroro no paszneny 15

Pa3nen 3.9/eKTpoMaruuTHOE MoOJie U

IJIEKTPOMAIrHUTHBIC BOJTHBI

OpUEHTALIMS Ha
pUMEHEHNE
(bU3UYECKUX 3HAHUN JTsT

Hcnonp3oBanue
. peleHus 3a/1a4 B
¢ poBoi y
DneKTpOMarHuTHOE MOoJe U o0JacTu oKpyXxarouieu
31 6 naboparopuu
3JIEKTPOMArHUTHBIE BOJIHBI Cpebl, IIIaHUPOBAHUS
bubmorexa LHOK MOCTYITKOB M OLIEHKH MX
https://m.edsoo.ru/7f41a4ab o svioskHBIX
IIOCJIEICTBUM JJIs1
OKpYKarolleu cpebl
HWroro no pazneny 6
Pa3nen 4.CBeToBbI€ SIBJICHUA
4.1 3aKOHBI PacIpOCTPAHEHHUS 6 bubnuorexa [IOK noTpeOHOCTh BO



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

CBCTa

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

B3aUMOJICVCTBUU IIPU
BBIITOJTHCHUH
HWCCIENOBAaHUN U
MPOEKTOB (PU3HUECKON
HaIpaBJICHHOCTH,
OTKPBITOCTH OTBITY U
3HAHUSAM JPYTUX

ITOBBIIICHUEC YPOBHA

42 JIuH3BI 1 oNTHYECKHE 5 bubnuoreka [IOK CBOEH KOMIIETEHTHOCTHU
' prOOpbI https://m.edsoo.ru/7f4la4a6 = depe3 MpPaKTHUECKYIO
JeSITeTbHOCTD
OTPEeOHOCTH B
(hopMHUpPOBaHUN HOBBIX
3HaHUi, B TOM 4HCIIE
Paznosxenune 6emoro cBera B bubmuorexa [JOK
4.3 3 (dopmynaMpoBaTh UIEH,
CIIEKTD https://m.edsoo.ru/7f41a4a6
HIOHSTHS, THITOTE3BI O
(buznyeckux o0bEKTax u
SIBIICHUSX
Hroro no paszneny 15
Paspnen S.KBanToBbBIC SIBJICHHS
CTpeMIICHHE
aHAITM3UPOBATh U
BBISIBIISITH B3AUMOCBSI3H
Hcnyckanue u norjaouieHue bubmuorexa [IOK
5.1 4 MIPUPO/bI, 00IIECTBA U
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
HSKOHOMHKH, B TOM YHCIIC
C HCITOJTb30BaHHEM
(u3nYecKux 3HaHUN
bubnuorexa [IOK OLICHKA CBOUX JIEUCTBUMI
5.2 CtpoeHue aTOMHOTO sijipa 6

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

C YYETOM BIIUSHUS Ha
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OKPY>KaIoIIYIO Cpeay,
BO3MOYKHBIX T100aJIbHBIX
MIOCJIEICTBUN

OCO3HaHUE [IEHHOCTH
(bu3nYecKoil HayKH Kak
MOIIIHOTO UHCTPYMEHTA

53 SiepHble peaxiun 7 1 bubmmorexa [IOK IIO3HaHUS MUPA, OCHOBBI
https://m.edsoo.ru/7f41a4a6  pa3BUTHS TEXHOJOTHH,
BaYKHENLIEH
COCTAaBJIIOIIEH
KYJBTYPBI
Htoro no paznemny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001IaI0IIM I MOTYJIb
0CO3HaHME IIEHHOCTU
6e3omacHoro obpasza
XHU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MUDE,
[ToBTOpenue u 06o0IIEHNE BOKHOCTH Tpasu
6.1 COePKAHM KyPCa (3K 9 5 bu6nuorexa [IOK 0€301MacHOr0 MOBEIECHUS
23 7-0 Kace https://m.edsoo.ru/7f41a4a6  Ha TpaHCHOpTE, HA
J0porax, ¢
NEKTPUUECKUM U
TETIOBBIM
o0opy/oBaHuEM B
JIOMAIIIHUX YCIOBUSAX
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB 102 27

I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Noe KoanyecrBo yacoB DJIEKTPOHHBIE
Jlara
Tema ypoka uudposbie
Bcero  Konrtpoabn  IIpakTnueck  H3y4eHHUsi
n/ o0pa3oBaTe/bHbIE
ble padoTel  He paboThI
n pecypcsl
®dusnka — Hayka o npupoje. SIBIeHUs MPUPOIbI 1
®usnyecKue ABICHUs 1
du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
VYpok-uccienosanue "M3mepenue remnepaTypbl

4 IIPYU HOMOILH JKUAKOCTHOTO TEPMOMETpA U JJaTYMKa 1 1
Temrneparypsl"”

5 Meroabl HaydHOTO 1T03HaHus. OnrcaHue 1 bu6mmoreka [IOK
(bUBUYECKUX SBJICHUHN C TTOMOIIIBI0 MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JAJIbHOCTD MOJETa MIapUKa, MYHIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbIlIe, UeM OO0JIbIlE BHICOTA
mycka"

7 Crpoenne BemectBa. ONBITHI, TOKA3bIBAIOLINE 1 bubnuoreka [IOK
JIMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBH>KeHHE YacTHI] BEIISCTBA 1 bubmnorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccaenoanue «OnbITH IO HAOIIOIEHUIO 1 1
TEIJIOBOTO PACHIMPEHHUS Ia30B»

10 ArperaTHble COCTOSIHHS BEIIECTBA 1
OCoOEeHHOCTH arperaTHbIX COCTOSIHUI BOIBI.

bu6mmoreka [JOK
11 «IIepBoHayYaIbHBIE CBEACHUS O CTPOCHUH 1

BEILIECTBAY

https://m.edsoo.ru/ff0a0378
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12 Mexanuueckoe aABuxeHue. PaBHoMmepHoe u bubnmoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 Cropocts. Exuimmiuet ckopocti https://m.edsogru/ff0a079c
14 Pacuer nmyt u BpeMeHH IBH)KCHHS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 WNuepuus. Macca — Mepa MHEPTHOCTH Tell https://m.e dsogru /£020¢10
16 ITnotHOCTE BerecTBa. Pacuer maccel 1 00beMa bu6mmoreka [IOK
TeJla MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas padota «OnpeeneHne IIOTHOCTH
TBEPAOTO TEIIa»
18 Pemrenue 3amau o reme "[lnotHoCTh BemecTa" bubmmorexa [JOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUCTHKa B3aUMOICUCTBHUS TEI.
Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3ydyeHne 3aBUCUMOCTH
20 pactsbxeHus (aedopMaliu) NIpy>KUHbI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
99 CBs13p MEXly CUIION TSKECTH U Maccoi Tena. Bec bubmuoreka [IOK
Tena. Pemenne 3amag mo teme "Cuna tshxectu"” https://m.edsoo.ru/ff0al778
93 Cuna TsKecTH Ha JpyTrux IulaHerax. Pusnyeckue bubnnorexa [JOK
XapaKTEPUCTUKHU IIJIAHET https://m.edsoo.ru/ff0al502
bubnuorexa [JOK
24 Hswepetinte cit. JliHamomeTp https://m.edsogru/ff0a18cc
25 Bec Tema. HeBecomocTh bubmmorexa [OK

https://m.edsoo.ru/ff0al778
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https://m.edsoo.ru/ff0a1778
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CrnoskeHue 1ByX CUJI, HallpaBJIEHHBIX 110 OJHOMN

bubmuorexa [JOK

26 . .
npsmoii. PaBHosieicTByOMIAs CUIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3ampau no reme "PaBHonelicTByromast cui”

28 Cuiia TpeHus u e€ Buabl. TpeHue B Ipupoje u bubnmoreka [JOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabota «3ydueHne 3aBUCUMOCTH Bt OK

nonIMoTeKa

29 CWJIBI TPEHUS CKOJIBKEHUS OT CHJIBI IABJICHUS U 1

. https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEI

30 Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI
Pemenue 3anay no Temam: «Bec Tenay, Eub OK

uoIMoTeKa

31 «['papuueckoe nzobpakenue cun», «CUib», 1

p . https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOMIAS CHIT»
Bukropuna: «Mexannueckoe nBuxeHue», «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «I'papuyeckoe
n3o0paxeHue cuimy, «CHIIbI»

33 JHanenue. CriocoObl yMEHBIIICHUS M YBEJIUUEHUS bubnuotexa [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHHUS Ta3a OT bubnmnoreka [JOK
00BbéMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376

35 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMH, bu6mmorekxa [IOK
JKUIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B KUAKOCTH U ra3e, BBI3BAHHOE bubnmoreka [JOK
JIEWCTBUEM CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenwue 3anay mo Teme «JlaBneHue B 5KUIKOCTH U bubnmoreka [JOK
rasze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826

bubnmnoreka [JOK

38 Coobmarormumecs: Cocy/bl 1

https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a20a6
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bubmuoreka [JOK

39 Piapapmirieciuit npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiHeBOM )KUAKOCTHBINA HacOC
, bubnmoreka [JOK
41 Atmocdepa 3eMiH ¥ IPUIHHBI €€ CYIeCTBOBAHUS https://m.e dsogru /ff0a2b5a
bubmumoreka [IOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHre https://m.e dsogru /f0a2b5a
43 N3mepenue armocdeproro gaBieHus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JIABJICHHS OT BBICOTHI bubnnoreka [JOK
HaJl ypOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmocdepHoe gaBieHue Ha bubnuorexa [JOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
naBieHue"
47 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX bubnmnoreka [JOK
Tesno. ApXuMeI0Ba CHiia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BHTaJII)KI/IBEIom:ﬁ CUJIBI, neflfciy}omeﬁ Ha Teo, bubmmorexa [OK
https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlabopaTtopHas pabota o Teme «MccnenoBanue
49 3aBHCHMOCTH Beca Teja B BOJIE OT 00bEMa bubmmorexa [OK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH Tella»
bubnnorexka [JOK
S0 llnapatite Ten https://m.edsogru/ff0a3a96
JlaGoparopHas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKHU U

onpeereHue e€ rpy30no bEMHOCTH"
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Pemenue 3anau no temam: «IlnaBanue cynos.

bubmuorexa [JOK

52 BO3I[YXOHJ;IaBaHI/Ie>>, «JlaBieHue TBEpAbIX Te, https://m.edsoo.ru/Ff0a3654
KHUJKOCTEH U ra30B»
53 CBos urpa: «/laBineHue TBEpAbIX TN, KUAKOCTEN U
ra3oB»
bu6mmoreka [IOK
>4 Mexareckas padora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
> MongtocTs. EpHuIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacy€T MoIHOCTH, 1
pa3BuUBaeMoOM IpH Mo IbEME 10 JiecTHUIE"
57 IIpocThie Mexann3Mmbl. Priuar. PaBHoBecue cui Ha
phluare
Peruaru B TexHuKe, OBITY U IPHPOJIE.
58 JlaGopatopHnas pabora «VccnenoBanue ycaoBui 0.5 bubnuorexa LIOK
https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIuara
59 Pemenue 3amau mo teme «Y cl0BHS paBHOBECHS bubnmnoreka [JOK
pprgara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBUS MEXaHU3MA.
60 Jlaboparopuas padota «M3meperne KI1J] 0.5
HAKJIOHHOM TIJIOCKOCTH
61 Pemtenne 3agay mo teme "Paborta, MOIIHOCTb, bu6mmorekxa [IOK
KII1" https://m.edsoo.ru/ff0a4c48
62 Mexanunveckas Heprus. Kunernueckas u bubnuorexa [JOK
MOTEHIMATbHAS YHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHMUECKOW YHEPTHU bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEpUMEHT 10 TeMe "DKCIepUMEHTAITBHOE 1
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onpeJielIeHue N3MEHEHHS] KHHETUYECKON U
MMOTEHIIMATBLHOW SHEPTHH MPU CKATHIBAHUH TeJIa 10
HAaKJIOHHOH IIJIOCKOCTH"

65 Bukropuna: «PaboTa 1 MOIIHOCTb. DHEPTHUs» 1
PesepBHblit ypok. Pabora ¢ Tekctamu 1o Teme bubnmoreka [JOK

66 1
"MexaHnueckoe IBrKenue" https://m.edsoo.ru/ff0a4ee6

67 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubnnorexka [HJOK
"JlaBieHue TBEPBIX TeJ, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe

68 1
"Pabora. MomHocTh. DHEprus"
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8 KVIACC

KosaunyecTBo 4acoB 1 JJIeKTPOHHbIE
ara
Ne Tema ypoka KontpoJuabn [MpakTnyeck uu(poBbIe
Bcero U3Y4YeHUs
n/n ble paboThI ue padoThl o0pa3oBaTe/IbHbIC
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOro 1 bubnnorexa [JOK
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA HA OCHOBE 1
ITOJIOKEHUI MOJIEKYJIIPHO-KNUHETHYECKON TEOPUH
bu6mmoreka [JOK
5 Kpucramnmueckue n amopgHbie TEna 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaumnBanue 1 KanwuIsipHOCTh. [loBepXxHOCTHOE 1 bubnuoreka [IOK
HAaTSKECHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciiupeHue u cxaThue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TETJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sneprusi. CnocoObl n3MeHEeHus 1 bubnnorexka [JOK
BHYTPEHHEHN YHEPrUuU https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buapl Teronepenaun 1
A peA https://m.edsoo.ru/ff0a6412
1 VYpok-koudepennus "Ilpaktrueckoe 1 1 bubnmuotexa [JOK
HUCIIOJIL30BaHME TEIUIOBBIX CBOMCTB BENIECTB U https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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MaTepHaJioB B LEJAX dHEprocoOeperkeHus "

12 KommuecTBO TemIOTH. Y IeabHAS TEMIOEMKOCTD bubmorexa LHOK
thde https://m.eds00.ru/ff0a6976
13 YpaBHeHHE TEII0BOTO Oananca. TemmooOMeH u bubnnoreka [HOK
TEIUIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTtopHas pabota "VccnenoBanue siBICHUS
14 TEIUI000OMEHA IIPU CMENMIMBAHUU XOJIOIHON U bubmmorexa [IOK
N "p A https://m.edsoo.ru/ff0a6a98
ropstueii Bobl
Pacuer KonuyecTBa TEIIOTHI, HEOOXOIUMOTO IS
15 HarpeBaHus Teja M BBIICIAEMOTO UM IIPH
OXJIAKICHUU
16 Jlaboparopnas padota "OnpeneneHue yaenbHON bubmmoreka [JOK
TEIUIOEMKOCTH BelecTsa' https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOILINBA. Y IeJIbHAs TEIIOTa CrOPaHUs bubmorexa LOK
P thde p https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpIEBaHNE KPUCTAIUTMYECKUX bubnmnoreka [JOK
Tell. Y aenbHas TeIUIOTa IUIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopuas pabota "Onpenenenue yaenbHON bubnmnorexa [JOK
TEIUIOTHI IUIaBJIeHU Jbaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 ITapooOpa3oBanue u kouaeHcanus. Mcnapenne
pOOLP a & P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napooOpa3oBaHus U
21 KOHIEHCAIMH. 3aBUCUMOCTDb TEMIIEPATYPHI bubmorexa HOK
a T patyp https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(EPHOTO TaBICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHast pabota
22 "OnpeneeHue OTHOCUTENBHOM BIAXKHOCTU bubmmorexa LOK
P | https://m.edsoo.ru/ff0a7628
BO3IyXa
23 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
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BO3/yXa

[TpuHIUIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. [IBurareias BHyTPCHHETO
cropanus
o5 KIIJI TermoBoro asuratesis. TenaoBble IBUTAaTEIIN bubmuorexa [JOK
Y 3al1UTa OKPYKaIoIIe cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MIPEBPAILCHHS YHEPTUU B
TEIUIOBBIX Ipolieccax
97 TenoBele siBieHUsA. I3MEeHEHUE arperaTHbiX bubnnoreka [JOK
COCTOSIHUM BEIIEeCTBa https://m.edsoo.ru/ff0a83f2
28 Buxkropuna: "Temnsossle aBienus. M3mMenenue bubnuorexa [JOK
arperaTHbIX COCTOSIHUM BemecTna' https://m.edsoo.ru/ff0a86ae
29 Dnektpuzanus Tel. [[Ba posa aIeKTpUIecKux
3aps/ioB
30 Ypok-uccrnenoBanue "IIEKTpU3AIMS TEI
MHIYKIMEHW U IPU COMPUKOCHOBEHUH"
N bubmuorexa [JOK
31 B3aumMopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona httos://m.edsoo.ru/ff0ag7e4
Dnektpuueckoe nose. HanpskeHHOCTh
32 aneKTpudeckoro nois. [IpuHuun cyneprno3unumn bubmmorexa [TOK
. https://m.edsoo.ru/ff0a8ala
AIEKTPUIECKUX TOJIEH
33 Hocutenu snekrpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOHMKYM M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS bubnnoreka [JOK
BJIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha npUMEHEHUE CBOMCTB bubnmnoreka [JOK
JJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUM TOK, YCIOBUS €T0 bubnmoreka [JOK
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CYLICCTBOBAHMUA. Hcrounuku SJICKTPUYCCKOTO

https://m.edsoo.ru/ff0a95a4

TOKa
37 JlecTBUSI 3IEKTPUUECKOTO TOKA buommorexa LOK
https://m.edsoo.ru/ff0a96hb2
38 VYpok-uccnenosanue "JleiicTBUE AIEKTPUIECKOTO 1
I10JI HA TIPOBOJIHUKH U JUAJIEKTPUKNU"
39 DNEeKTPUYECKHUI TOK B METAJLJIAX, )KUJKOCTAX U bubnnoreka [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna toxka. JlabopatopHas padora "M3mepenue u 05 bubnnoreka [JOK
peryaupoBaHue CHIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. Bonbtmerp.
42 JlabopartopHnast pabora "3mepenue u 0.5 bubmorexa LHOK
| https://m.edsoo.ru/ff0a9e14
pEryIUpOBaHKUE HANIPSKEHUS
43 ConpoTuBieHEe MPOBOAHUKA. Y A€IIBHOE bubnuoteka [JOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHMOCTH
44 BJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT 1 bubnuoteka [JOK
€ro JUTMHBI, TJIOMIaJAN MOMEPEYHOTO CEYEHUS 1 https://m.edsoo.ru/ff0aa738
MaTtepuana"
45 3aBUCUMOCTD CHJIBI TOKA OT HaIpsKEHUsI. 3aKOH bubmuoreka [IOK
Oma i1 yyacTka 1enu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas pabota "HccrnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepes3 1 bubnmoreka [JOK
PE3UCTOP, OT CONPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U MapaIeIbHOE COEAMHEHUS

MMPOBOJHUKOB
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Jlaboparopnas pabota "IIpoBepka mpasuiia

48 CIIOKEHHMS HAMIPSHKEHUH IIPU IOCIIEA0BATEILHOM bubmorexa HIOK
P P " https://m.edsoo.ru/ff0aaa58
COCIMHEHHH JIBYX PE3UCTOPOB
JlaGopatopnas padora "IIpoBepka mpaBuia s
49 CHJIBI TOKA IIPY HapaIeIbHOM COEIMHEHUHN bubmorexa HIOK
"p P https://m.edsoo.ru/ff0aadle
pEe3UCTOPOB
50 Pemenue 3amay Ha npumeHeHue 3akoHa Oma st bu6mmoreka [IOK
Pa3JIMYHOTO COECIMHEHHUSI IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOLTHOCTH AIIEKTPUUYECKOTO TOKA. 3aKOH bubnuorexa [JOK
Jxoyns-Jlenua https://m.edsoo.ru/ff0ab124
59 Jlaboparopuas padota "Onpenenenue paboOTh 1 bubmmoreka [JOK
MOIIHOCTH 3JIEKTPUIYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIEeKTPUYECKHE LIETTH U TOTpeOuTen
53 DIIEKTPHUECKON dHeprun B ObITY. KopoTkoe bubmorexa LIOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMBIKaHHUE
DneKTpuuecKue 3apsabl. 3apsHKeHHBIE Tela U UX
54 B3auMoAgercTBUA. II0CTOSIHHBIN 3JIEKTPUUSCKUN bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0abd2c
TOK
CBost urpa: «JEeKTpUYECKHUE 3apSIabL.
55 3a H)KeIfHBIe TenaTIfo BSaHMO,EI[)eﬁCTBHH bubmorexa HOK
P . . ' https://m.edso0o.ru/ff0abea8
IToCTOSIHHBIN PTEKTPUUECKUN TOKY
56 IlocTosTHHBIC MAarHUTEL, KX B3aMOICHCTBHUE
57 VYpok-uccnenosanue "M3yuenue nonei bubnmnoreka [JOK
MOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe mojie. MarauTHoe mose 3eMJId B €ro bu6mmorexa [IOK
3HAUEHUE UIA )KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIE DIIEKTPUIECKOTO bubnmnoreka [JOK

TOKa MarauTHoe 1moJje KaTyliKu ¢ TOKOM

https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

IIpuMeHeHHe 3IEKTPOMArHuTOB B TEXHUKE.

. bubmmorexa [IOK
60 JlabGopaTtopHas pabora "N3yueHue ,Z[CI/ICTB'I'/UI 1 0.5 https://m.e dsogru /f0acT4a
MarHuTHOI'O TOJIsl HA IPOBOAHUK C TOKOM
DNEeKTPOABUTATENb TOCTOSIHHOTO TOKA.
Hcnonp30BaHue 31eKTpoBUTATEICH B
61 TEXHUUYECKUX YCTPOICTBAaX U Ha TPAHCIOPTE. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlabGopaTopHas pabota "KoHcTpynpoBaHue u
u3yueHue paboThl AneKTpoBUrarTesns"”
62 OnsiTel Dapajnies. 3aKOH AIEKTPOMarHUuTHOM 1
naaykuun. [Ipasumno Jlenna
Onexrporereparop. CriocoObl MOTyYSHUS
63 3IEKTPUYECKOI SHEPrUuu. DNEKTPOCTAHLIMH HA 1
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH
64 DNEKTPUYECKUE U MarHUTHBIE SBJICHUS 1
65 BuxTopuna: "DnekTpuueckue U MarHUTHbIE 1 bubnuoreka [IOK
ABJICHUA" https://m.edsoo.ru/ff0acb14
66 PezepHblit ypok. Pabota ¢ TekcTamu 1o teme 1 bubnuoreka [IOK
"TeruioBele sABIEeHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o TeMe 1 bubnnorexka [JOK
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarauTHbI€ SIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KJIACC

KosnyecTBo yacon DJIeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoabsnbie IIpakTuyeckue undposbie
n/n Bcero U3YyYeHUS
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
1 Mexanunueckoe aBuxeHue. MarepuanbpHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIMHEHHOE JBUKEHUE 1 bubmmorexa [IOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOoMepHOE NpsSMOIUHEHHOE IBH)KCHHE. 1
CpenHsis ¥ MTHOBEHHAs CKOPOCTh
5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO
6 paBHOYCKOpEHHOTo ABKeHus. ['papuk 1
CKOPOCTH
JlabopartopHnast pabora "OnpeneneHue
7 CKO peHI/I}II) Tenf npu aBHopcxo €HHOM 1 1 bubmorexa LOK
YEROP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBIKCHUH 110 HAKJIOHHOM IJTIOCKOCTH
8 CoOonuoe nanenue tein. OneiTel annnes 1
PaBHOMEpHOE ABMKEHUE TIO OKPY>KHOCTH.
9 [Tepuo E yacToTa oopa eHmpJ};):HeﬁHaﬂ u 1 bubmorexa HOK
pHOA patl ) https://m.edsoo.ru/ff0ae176
YTJIOBast CKOPOCTH
10 LleHTpOoCTpEeMUTENHHOE YCKOPEHHE 1
N bubnuorexa [JOK
11 IIepsbiit 3ak0oH HproToHa. Bexktop cuibl 1 1

https://m.edsoo.ru/ff0ae612
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12 Bropoii 3akon Herotona. Bu6muotexa [JOK
PaBHoelicTByIOIIAs cHUiia https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui https://m.e dSO(I)_.[ru /£1026982
14 Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB bubnmnoreka HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon 'yka ]r?::[?s?;[rz?:(;{szgrou/ﬁfmecaz
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6motreka [JOK
18 Cina Tpetis https://m.edsoi_.[ ru/ff0af738
bubmmnoreka HOK
19 Pemenue 3anay no teme «Cuma TpeHUS» https://m.e dsog)_.[ru /#0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
KO3 pUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amaa mo teme "3akonsl HeroToHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuna Tperus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEI BOKPYT
23 rpaBUTAIMOHHOTO IIeHTpa (ComHeuHas
cucrema). ['anaktuku"
24 Pemenne 3amaq mo teme "Cuma TsokecTH U but6mmorekxa [IOK
3aKOH BCEMUPHOIO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuUeCKasi CKOPOCTb. bubmuoteka [IOK

HeBecoMocTh 1 neperpysku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepUaIbHONW TOUKHU.
AGcomoTHO TBEpIOE Tesio. PaBHOBecHe

bubnunoreka LIOK

26 TBEPAOTO Teja C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs
27 MowmeHnT cuinsl. LleHnTp TspKEecTH
28 Pemenne 3agau o teme "MOMEHT CHIIBL. bubmuorexa [JOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
29 Mexanudeckoe JBrxkeHue. Bzaumoneiictue bubnuorexa [IOK
Te https://m.edsoo.ru/ff0b0408
30 BukTopuna: "MexaHnueckoe JBUKEHHE. bubnuoreka [IOK
Bsaumoneiictsue Ten" https://m.edsoo.ru/ffOb06ec
Nmnynbc Tena. Umnynsc cuiibl. 3aKoH
31 COXPAHEHHUS UMITyJIbCa. YIIPYroe u bubmmorexa LIOK
N https://m.edsoo.ru/ffOb07fa
HEYIpPYyroe B3auMOJIeHCTBUE
Pemrenue 3ampau no reme "3akoH coxpaHeHUs bubmuoreka [IOK
32
nMmIyibca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHnus "PeakTBHOE IBHKEHUE
B IIPUPOJIE€ U TEXHUKE"
bubnmnorexa LIOK
34 Mexanunyeckast paboTa U MOITHOCTh https://m.edsoo.ru/ff0b0ag4
35 PaboTa cutbl TSKECTH, CHITBI YIIPYTOCTH U bubnmnoreka [JOK
CHUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paboThI CUITBI TPEHUS TIPU PABHOMEPHOM
JBUKEHUHU TeJa MO TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Cs3b dHEpruu u padoTel. [loTeHanbHas

SHEprus
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Kunernueckas sneprus. Teopema o

bubnunoreka LIOK

38
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlaGoparopHas padota «3yuenue 3akoHa bubmmoreka [JOK
COXpAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBHXKEHHUE U €TO bubnunoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. BeiHyX/1eHHbIE bubnuoreka [IOK
KkosaebOanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MatemaTuueckuii U Ipy>KMHHBII MasiTHUKI
VYpok-uccienoBanue «3aBUCUMOCTD IIEPHOJIa
44 K(f)ne6aHI/H71 OT KECTKOCTH II WHEI U ﬁaccm bubnnorexa [IOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHne SHEPTUN IPU MEXAHUUECKUX
KoJe0aHusIX
JIaGoparopnast padora «Onpenenenue
46 ‘{aCTOI”)[LI I/Ipl'Ie IfO a Kone6a§1/1171 I WHHOTO bubnmorexa [IOK
pHon PyX https://m.edsoo.ru/ffOblaec
MasgTHHUKA)»
JIabGoparopnas padora «IIpoBepka
47 HCSaBIj/ICI/Il\I/:OCTI/IpHe noja Ifoneé)aHHﬁ rpy3a bubnmorexa IOK
p py33, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanuueckue BOIHEL. CBOMCTBA
48 MEXaHWUYEeCKUX BOIH. [IpomoabHble U bubnnorexa [IOK
e ie https://m.edsoo.ru/ffOb21fe
MTOTICPEYHBIE BOJTHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHbI"
50 3Byk. PacnipocTpanenue u oTpakeHHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
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3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

FpOMKOCTb 3BYKa 1 BbICOTA TOHA.

52 o
AKYCTUYECKHI pe30HaHC
53 Ypok-koHpepeHuus "YnbpTpa3ByK u bubmmoreka [JOK
MH(]Pa3BYK B MPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
54 3akoHbI cOXpaHeHusl. MexaHnueckue bubmmoreka [JOK
KOJIeOaHUs U BOJTHBI https://m.edsoo.ru/ff0b25f0
55 CBos urpa: «3aKoHbI COXPaHEHHUS.
Mexanuyeckue KojieOaHusI U BOJHBI»
DNeKTpOMarHuTHOE IoJIe. bubmmoreka [JOK
56
DNeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "kana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnonb3oBaHue bubmuoreka [IOK
3JIEKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3ydeHne cBoiicTB
59 3J'IpeKT OMarHUTHBIX BonHy::l MIOMOUIBIO brbmmorexa [TOK
P " https://m.edsoo.ru/ff0b2c6c
MOOMIJIBHOTO Tesie(oHa
50 Pemenue 3ai1a4 Ha onpeiesieHre YacTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas IPUPO/Ia CBETA. bubmmnoreka [JOK
CxopocTth cBeTa. BomHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsMonuneitHoe
62 acpocTpaHeHue cBera. 3atmMeHus: ConHia bubmmorexa [JOK
pacnpoctp ' https://m.edsoo.ru/ffob3658
u JIyHbl
63 3aKkoH oTpakeHus cBeTa. 3epkana. Pemenue bubmuoreka [IOK

3aa4 Ha IMPUMCHCHUC 3aKOHA OTPAKCHHUA

https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

CBCTa

[Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS

bu6nmoreka [IOK

o4 cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 chonw%ﬁie HOJ‘IHOI?O BHYTPCHHETO bubmmorexa [JOK
https://m.edsoo.ru/ffOb3c5c
OTpaXeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuas padota "Vccienoanne
66 3aBUCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexao""
Ypok-koHpepernus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka IIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3F2c
. bubmuoreka [JOK
69 [TocTpoenue n300pakeHHU B TUH3aX https://m.edsoo.ru/fob4dda
JIabGoparopnas padora "Onpenenenne
70 q)OKngHorE pachos[HHs[ u orr)ITI/IquKoﬁ CHJIBI brbmmorexa LTOK
9 https://m.edso0.ru/ff0b4206
coOuparorien TUH3bI"
71 VYpok-koudepenius "OnTudecKkue TUH30BBIC bubmmoreka [JOK
npubopsr" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontuyeckas cucteMa. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepenuus "edexrsr 3penus. Kak
COXpaHUTh 3peHne"”
74 Pasnoxxenue 6emoro csera B crieKTp. OMBITHI bubnuotexa [JOK

Hrrorona. CnokeHue CreKTpaabHbIX LIBETOB.

https://m.edsoo.ru/ffOcOf4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jucnepcus ceera

JlaGopaTopHas padota "ONBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U

bubnmoreka [IOK

& BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH uepe3 [BETOBbIe (GUIbTPHI"
Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: qucIiepcusi, MHTephEpeHIUS U
nudpaxmus”
77 OmnsiTel Pesepdopaa u niianerapHas Mozeib bubmmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOrjaoeHue cBeTa aTOMOM. bubnnorexa [JOK
KBantsl. JIuHeidaTsie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabnrogeHue criekTpoB bubmuoreka [IOK
UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHUJIBI bubmorexa LOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHOro siipa. Hykinonnas bubmuoreka [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PamnoakTrBHBIC TIpeBparieHus. F30Torbt Eggﬁﬁfgg)?ﬁ}; oclala
84 Pemenue 3amay mo reme: "PangnoakTUBHEIE bubnunorexa LIOK
npeBpaiieHus” https://m.edsoo.ru/ff0clb4a
85 [lepuon nmonypacnana
86 Ypok-koupepenius "PagnoakTHBHBIE bubnuotexa [JOK
W3JIy4YEHHS B IPUPOJAE, MEAUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peaky. 3aKOHbI COXPaHEHUS bubmuotexa [JOK

3apsAO0BOro 1 MaCCOBOI'0 YHUCEII

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

DHeprusi CBA3U aTOMHBIX sifiep. CBsI3b Macchl

bubnunoreka LIOK

88
Y SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau o teme "SnepHsie peakiun"

Peakuuu cunTe3a u aeneHusd saep. bubnunoreka LIOK

90 N
Uctounuku suepruu ColiHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTUka.

91 JIercTBUA paguOAKTUBHBIX U3Iy4YEeHUN Ha
JKHBBIE OpraHu3Mbl"

DNeKTPOMarHuTHOE TOJIe.
92 DNeKTpOMarHuTHRIE BOJHBI. KBaHTOBBIC bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c223e
SIBJICHUS
Buxkropuna: "DieKTpoOMarHuTHOE MOJeE.

93 DneKTpOMarHuTHhIE BOJHBL. KBaHTOBBIE
siBJIeHUS "

94 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnmoreka [JOK
paboTsl 1o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06o61eHue. Pemenue

95 ACYETHBIX Y KaYECTBEHHBIX 33]1a4 10 TEME bubmorexa LOK
,I') " https://m.edso0.ru/ff0c2572

TenuoBsle mponeccsl
[ToBTOpenue, 06o61eHue. Peenue

96 ACYETHBIX M KaYECTBEHHBIX 3a7a4 110 TEME bubmmorexa [JOK
P . https://m.edsoo.ru/ff0c2a22
"KII/I TersmoBbIx gBUraTenen”

IToBTropenue, o6o0menue. Pemenue

97 ACUETHBIX U KaYECTBEHHBIX 33]1a4 110 TeMe bubmmorexa [JOK
P https://m.edsoo.ru/ff0c2b30
"KII anexkTpoycTaHOBOK"

08 [ToBTOpenue, o6o6menue. Jlaboparopusie bubmmoreka [JOK
paboTsl o kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, o600meHne. Pabora ¢ but6mmoreka [IOK



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

https://m.edsoo.ru/ff0c2d6a

100 [ToBTropenue, o6o0menue. Padora ¢

Tekctamu 1o Teme "Konebanus v BOJIHBL"

[ToBTOpenue, o600meHne. Pabora ¢

101 n n
TeKcTaMH 110 TeMe "CBETOBBIE SIBIICHUSA

bubnmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3044

[ToBTrOopenue, o600menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas U siaepHas
¢dbuszuka"

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

27



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» dusuka: 8-i kacc: 6a30BBIM YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanoB A. U., Akiinonepaoe o6miectBo «3narensbctBo «IIpocBemieHue
» ®usuka: 9-i1 kiacc: 0a30BbI ypOBEHb: YueOHUK, 9 knacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO
«3narensctBo «lIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Otkpeitast ¢pusuka. Yacts 1. Mexanuka. TepmonuHamuka. MexaHudyeckue
koJiebanust ¥ BOJIHbL.-Jlonronpyausiii: OO0 «Dusukony, 1997 r.

2. Ortkpeitas ¢usuka. Yacte II. DnektpuuectBo u MarHeTusM. OmnTHKA.
KBanToBas ¢usuka.- Joaronpyausiii: OO0 «Puszukon», 1997 r.

3. DNEeKTpOHHBIN 3aauHuK 1o Pusnke.- M.: Menua [Tabnumunr, 1997 r.

4. bonbmas sunukinoneaus Kupumia u Medboaus.- M.: Kupwin u Medonamit,
1999 r.

5. Ot nmyra 5o nasepa 2.0. MaTepakTtuBHas sHUMKIoNeaus.- M.: Komnanus
«Hosbiii uck», 1998 r. 6. Kypc ¢pusuku XXI Beka. JI.A.bopeBckuiit —M:
MennaXays, 2002 r.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

http://physica-vsem.narod.ru/

http://www.fizika.ru

av-physics.narod.ru

http://physics-animations.com

http://knaccuas pusuka

http://fcior.edu.ru

http://school-collection.edu.ru



physics-regelman.com/
www.ege.edu.ru
www.fipi.ru



