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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKE HAa YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yue6Horo npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenmMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBAET pacnpeeseHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C LEIbI0 OKa3aHUS METOJMYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®duzrka SBISIETCS  CUCTEMOOOPA3YyIIIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (hPHU3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3yYaeMbIX XUMHEH, OuWoJIoruel, acTpoHOMHUEHd U (U3UYCCKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa,
IpeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CJIEIYIONUMH KOMIIETCHTHOCTSMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



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

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE IMO3HAHUSA B (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl MO (U3WUKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JAeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

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

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).



COJEPXKXAHUE OBYUEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHO-HAay4HBIII METOJ| TO3HAHMA: HAOIIOACHHE, NMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCcKUX SIBJICHHUN C TOMOIIbIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO IpUoopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, 4eM OoJibllie BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBmkenne uactui BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKUX) Tell. B3anMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JABUKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM DPsAOB (C  HCIOJb30BAaHUEM

dboTtorpaduii).
2. OmnbITHI 10 HAOJIOACHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuskeHUe U B3aUMOAEMCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenue wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak MNpUYMHA
U3MEHEHUS] CKOPOCTH JBM)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
0o0bEMa BeleCcTBa.
Cuila Kak XapakTepucTHhKa B3auMojaeiucTBUs Tesl. Cuila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CUjia
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnrogeHue MexaHMYeCKOro JIBHKEHHUS TeNa.
2. M3MepeHune CKOpoCTH MPSMOJMHENHOTO IBUKECHUS.
3. HaGmionenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH TTPH B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cuJji, HalpaBJIEHHBIX 110 OJHON PSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapUKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TENA.

4. OmbBITHI, NTEMOHCTPHUPYIOIMIME 3aBUCUMOCTH pacTsbKeHus (nedopmarun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.



5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBienne TBEPABIX TeJl, }KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBETUYCHUS J1aBlieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmneparyphl. llepenaya naBieHUs
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MallliHbl. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TiyOuHBI. ['mapocratnueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHON 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJICHUs. 3aBUCUMOCTh aTMOC(HEpPHOIo AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTU M ra3a Ha MOIPYyKEHHOE B HUX TeJO. BriTankusaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBneHUs KUJIKOCTHIO U Ta30M.

CooOmatomuecs cocyibl.

['mapaBauyueckun mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU

T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

8. YcIIOBHE IUIABAHUS TEJ: IUIABAHWE WJIA MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0OBEMA MOTpYKEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UM KOHCTPYMPOBAHUE JIOOKU U
OIIpEeleIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOIITHOCTS.
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[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W IOTEHUHUAIbHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenne pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBJKEHHUH Tena

10 TOPU3OHTAIBHON IMOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Hamepenue KIIJI HaKIOHHON MIOCKOCTH.

4. V3yueHune 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTUH.
8 KUIIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYJISIPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yactull. Buytpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bupr TEIUIONEePEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyUYCHHUE.

KonnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBmenue wu
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenuwe. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHUS.

BrnaxHocTs BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TeruioBble ABUTaTENIN U 3aLIUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5

L ® N D

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabmroieHue sIBleHU CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
Habmto1eHue TemmoBoro pacmupeHust Te.

V3meHenne naBieHUsS Ta3a MPU U3MEHEHHH 00bhEMa M HArpEBaHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypPhI.

Buner Teronepenadm.

OxJakIeHue TPy COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHHH padOTH BHEITHUMH CHUIIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienne kuneHus.

. HabmroieHue nocTostHCTBa TeMIEPATyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OaJJIOHE HITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00béMa M HarpeBaHUs W OXJIAKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Teja B pe3yibTare
TerIonepeaayn U paboThl BHEITHUX CHJI.

HccnenoBanre sBIEHUS TEIUIOOOMEHA IIPH CMEIIMBAHUW XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIHJITMHAPOM.

OnpeneneHue yaelbHON TETIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCrapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEMJIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONPOTHUBJIIECHUE BellecTBAa. 3akoH Oma
o ydactka uend. [locnegoBarenbHoe W mapajuieIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH »dJIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M Cmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUMK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTpOCTAaTUYECKAs UHAYKIIMS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuibl TOKa aMIIEPMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnbiTl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIUOHHOTO TOKAa OT YCJIOBUH €Tro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne JEUCTBUS JJEKTPUYECKOrO TMOJISI HA MPOBOJAHUKU U
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryaupoBaHue CUJIbI TOKA.

N3mepenne 1 peryjJupoBaHue HaNpPsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIIHNE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COINIPOTUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJis CHJIbI TOKa MPU TAPAJIICTbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padboThI ANIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTop.
OrnpeneneHne MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
PE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4epe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HE.

Onpenenenue KII/[ nHarpeBarens.

HccnenqoBanre MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB TMPU  UX
00BbEIMHEHUH U Pa3/ICIICHHU.

HccnenoBanne AEHCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATYIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpPaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHWS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cunia TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUTHOCTh. PaboTa CM TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBIKECHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanHus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBMXKCHUH TeJia MO/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWcTBa MeEXaHWYeCKUX BOJIH. [IpoponibHblE U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue konebaHuM Tesl MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

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

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPY>KMHHOTO MasTHUKA OT MAaCChl IPy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMArHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckoma. ['J1a3 kak onThueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUSI CBETOBOTO Jydya OT yrja
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. HCCJ’IGI{OB&HI/IG 3aBUCUMOCTH yTJia IIPCJIOMIICHUS CBCTOBOIO Jiyda OT yTJia
NnaacHusA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI MO BOCHPUATHIO IIBETA MPEAMETOB MPH UX HAONIOJCHHUH 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: MU3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (M3HKH, a TAKXKe JJII MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipr M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUUBACTCS JOCTHKCHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
bu3nyecKkue BICHUS B OKPYKAIOIIEH MPUPO/IEC U TTOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX HICTOUHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (U3MKA HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yIbTaTOB.
B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyatomierocss OyayT copMUpOBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN

bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX

M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM

JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTU

YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO

OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa

IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEHIIEH COCTaBIISIIOIIECH

KYJbTYpHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON

NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO

Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE€30MaCHOTO IOBEJECHUS Ha

TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B

JOMAIIHUX YCIIOBUSAX;

— c(pOpMUPOBAaHHOCTh HaBBIKA pediieKCuU, TPU3HAHUE CBOETO IIpaBa Ha

OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) TPy10BOIr0 BOCIIUTAHMS

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,

oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

— HUHTEPEC K MPaAKTUUECKOMY M3YUEHHUIO podeccuid, CBSI3aHHBIX ¢ (DU3UKOM;

7) IKOJOTrH4eCKOr0 BOCIIMTAHHUSA:

— OpHWEHTaIlUs Ha MpUMEHEHHE (U3WYECKUX 3HAHWUU JUIS pEIIeHHs 3a71ad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPEIbI;

— OCO3HAHHUE TJIO0ANBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJeM U MyTell ux
pelieHus;

8) amanTanuum K U3MEHSIOIIMMCH YCJIOBHUAAM COLMAJBLHOM U NPHPOIHOU
cpeabl:

— MOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BBIMOJHEHUM UCCICAOBAHUM U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OINBITY W 3HAHUSIM
APYTHX,

— TIOBBIIICHUE YPOBHSA CBOE€W KOMIIETCHTHOCTH 4YE€pe3 MPAKTHYECKYIO
JIEATEIILHOCTD;

— MOTPEOHOCTH B (JOPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4Yucje (HOPMYITHUPOBATh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKY;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUM;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIBI, 00IIIeCTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

— OILICHKAa CBOMX JEHCTBUM C YYETOM BIIMSHUS HAa OKPYKAIOLIYIO CpeEny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICWCTBUS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M MPU H3YyUYEHUH (PUINUECKUX
SBJICHHI W MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TYKTHBHBIX
U WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh FMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HUECKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIIeHMs, BbIOOp Haunbosee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(GU3MYECKUN JKCIIEPUMEHT, HEOOJBIIOE HUCCIAEAOBaHUE (PUIUUECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAILHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
POBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHeWIlee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IMIHBIC METObI, MHCTPYMEHTHI U 3alpPOChI MPU MTOUCKE H
otOope WHGOPMAIMKM WJIA NAHHBIX C y4ETOM MPEUIOKEHHON ydeOHOM
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, IrarpaMMaMu, HTHOUM rpadukoi 1 UX KOMOWHAITUSMH.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:

B X0Je OOCYXXJEHHs y4eOHOro MaTepuana, pe3yJjbTaToB JadopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U



BBICKA3bIBaTh WJCH, HAICJIICHHBIE HA DPEIICHHWE 33Jaud U TOAJEpKAHUE
01arokenaTeaIbHOCTH OOIICHUS;

COTOCTaBIISATh CBOM CYXICHHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB
Juajora, OOHapyKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIH;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIISATh PE3YIbTAThl BEITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W HCIOJB30BaTh  IMPEUMYIIECTBA  KOMaHIHOM M
WHIUBUIYaJIbHOH pa0OThl MpHU PEIICHUH KOHKPETHOW (HHU3HUYECCKOM
poOJIeMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
mo e¢ OCTWKCHHIO: pacHpeleisaTh pPOJH, OOCYXKIaTh IPOLECCH |
pe3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsT KAaU€CTBEHHOI'O Pe3yJbTara Io
CBOEMY HAIpPAaBICHUI0O W KOOPAWHHUPYS CBOM JEUCTBUS C JPYTUMHU
YJIcHaMH KOMaH/IbI,

OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITETILHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITENTEHO COCTaBJIATh AIITOPUTM PelieHusT (PU3NUECKOl 3aJaun W
IUTaHAa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHXKEHHUS  (HEOOCTHXKEHHS]) Ppe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;



CTaBUTbh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JAPYIOro;
npU3HaBaTh CBOE MPABO Ha OMIMOKY MPHU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHIy 00yueHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BellecTBa (TBEpHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sABIeHUS (auddy3us, TEIIOBOE JBUKEHHE YACTHI] BEILECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, TMepeaya JaBJICHUS TBEPABIMU TeEJIaMH, S>KUJIKOCTAMH H
razamy, arMocepHoe JaBie€HHME, IUIaBaHWE Tell, [peBpalleHus
MEXaHUYECKOM SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNH B
OKpYy’)XalollleM MHupe, B TOM 4Hucie (U3HUECKUE SIBICHUS B NPUPOJIE:
OpUMEPHl JABMXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUA B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJIETISITh CYLIECTBEHHBIE CBOWCTBA (PU3HAKHU) (PU3UUECKUX SBICHUI;
OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHHUS, UCTIOIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tela, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOTrO Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass M TNOTEHLMAJIbHASI SHEPrus), MpU ONHUCAHUM MPABUIBHO
TPakTOBaTh  (PU3MYECKU  CMBICH  HUCHOJIb3YeMbIX  BEJIMYMH, HX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMUHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, TPU OTOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallM NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINYECKHUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBl U
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIN3a
YCIJIOBHSI 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE
OpeanoyiokeHue  (TMHoTe3ly),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MPOBEPSIEMBIE
IPEOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE W3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHJKEHMS Tena, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYEHHOM YacCTU Teja U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTH



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
TUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHS, CIEMys MPEAJOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl TOJTYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJIC
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJNTHh KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPJAOTO Tela, CHUJa TPEHHS CKOJIBKCHHS,
JaBJICHWE  BO3/AyXa, BBITAJIKUBAIONIAs  CWJIA, JCHCTByIOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJIHEHUU HW3MEPEHHM COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIUYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIOIb3YS 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOPMAIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTH Mpu OOpaIlieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ¥ TyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIJEIAThH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

WCITIOJIH30BATh MPHY BHITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JTUTEPATypy (PU3MUECKOTO COJEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BliageTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHusi HHGOPMAITUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
qucie MyOJIMYHO JAenaTh KpPaTKUE COOOILEHUs O pe3ysibTaTax HpPOEKTOB
WIM YYEOHBIX MCCIEJIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYCHHBbI TOHATUHHBIMN amnmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUJICHUE NTPE3CHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHM paclpeeniaTh
0O513aHHOCTH B TpYIIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMHM 3aJadaMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yuenus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JABHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBHIIMICHHBI Tap, BIAXHOCTb
BO31yXa, TEMIIeparypa, BHYTPEHHSS DHEPrusi, TEIJIOBOM JBUIATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pazuyath SBJICHUS (TEIJIOBOE pacUIMpEHHE U CKaThe, Terulonepesaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYeHHUE),
AJICKTPU3ALUS TEJ, B3aUMOJECHUCTBUE 3apSJ0B, JEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBJICHUM B
OKpY’)KarollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULIPDHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, YJICKTPUUCCKUE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOoB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3UUECKHUX
SIBJICHUM;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
duznyeckre BEeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, YJACNbHAs TEIUIOTA
IUIaBJICHUS, yJeNbHAs TeIioTa NapooOpa3oBaHUs, yjAelibHAs TeruioTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEIBHAsl BIAXHOCTHh BO31yXad, JJICKTPUYECKHMU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAENbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), NpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT MCHOJIb3YEeMbIX BETUYHH, 0003HAYEHUS U E€IUHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpauku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPHUH
CTPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMma JiJIs yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTIOTHYeCKuX
1aroB ¢ Onopod Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
($U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuats pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajun3a
yCJIOBUS 3aa4d 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelleHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ peuleHus, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMHU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3YysI OMHCAHME HCCIECIOBAHMS, BbIICIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrIoNIaroieil)



NOBEPXHOCTH, CKOPOCTh MCHAPEHHUSI BOJABI OT TEMIIEPATYphl KUJIKOCTU U
Iom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TN W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allisl MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHuTOB, JEHCTBUSA
MarHMTHOTO TOJIsi HA TPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHHUTA,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTIbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/lyXa, CHJbl TOKa, HANPSHKEHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHOOPOB U JATYMKOB (PU3MUECKUX BEIUYMH, CPABHUBATH
pe3yabTaThl U3MEPEHHM ¢ YUETOM 3a/IaHHON aOCOJIIOTHON MOTPEIIHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol C  HCHOJb30BAaHUEM MPSAMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEUEHHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHKUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  IPOBOJHUKE,
UCCJIEIOBAHNE TOCIEAOBATENIBHOIO M IAPAJUIEIBHOTO  COCAUHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCJIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPeJIO)KEeHHOMY IIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUECHUE BEJIMYHHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIB JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMTPOMETp, MapoBas TypOHMHA, amMIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUA O CBOMCTBaxX (PM3MUECKUX SIBICHUI U HEOOXOIHMBbIe
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUIAKOCTHBIN



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CrOpaHusi, JJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbBI DJIECKTPUUCCKUX
ernel ¢ MmocaeA0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH JJIs1 oOecriedeHnsi 6€30MacHOCTH MPU oOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 370pPOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIIEH Cpesie;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK (U3HUUECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUH H TyTEM CpaBHCHHS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJI30BATh MPHU BHIMIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--MIOMYJISIPHYIO
JUTEPATYypy (PU3HUECKOTO CONEpKaHHs, CIPABOYHBIC MAaTepUaIbI,
pecypcbl cetu MIHTEpHET, BiIaeTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (HU3UUECKOTO
ColepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YUYCHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCIENOBAHUN (DU3NUECKUX
MPOIIECCOB pacHpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeILHOCTh TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3pemniaTh KOHMIUKTHI.

K koHIy 00yudeHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCY€Ta, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUSA, Nedopmainus
(ympyras, mnjiacTu4eckas), TpEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,



CHEKTpPbI MCIyCKaHUs U MOTJIOIIEHus, anb(da-, OeTa- 1 raMMa-u3IydeHUs,
W30TOIIbL, SIIEPHAS] SHEPTETHKA;

pasznuyarh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JIBJKEHHE, KOJIEOATEIbHOE JBM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKEHUE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHue 0eIoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JUHEHYATOrO CIEKTpa
U3ITy4YEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIIUBBI, ABMXKEHUE M1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBIDKCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEHCTBUE BUAMMOTIO,
yabTPadUOIECTOBOTO M PEHTTCHOBCKOTO HU3JIYUYEHHUH, €CTECTBEHHBIN
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUMOAKTUBHBIX W3IyYEHUNW Ha
OpraHMW3M YEeJIOBEKAa), MPH 3TOM NEPEBOAUTH NPAKTUUECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PUINUECKUX
SIBIICHUI;

OMKCHIBATh U3yUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSXKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJEHUs, BEC Tejla, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIHUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYI0 BEIUYHMHY C JAPYTMMH BEJIUYHHAMM,
CTPOUTH IpaprKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIuu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3ULIHMH CWJI, MNPUHLUUII OTHOCHTENbHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIMCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallui IIPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEpa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTh OOBACHEHHME U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOMl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3UYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarty pacyéTHble 3adaud  (ONHUparoluMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJayd 3alUChIBaTh KpPaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAIOUIME WA M30BITOYHBIE JaHHbBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIECHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nuecKkon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOOB, HCIOJb3Yys OMUCAHUE HCCIEIOBAaHUSA, BBIICIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBEICHHSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKuX CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HbioTOHA, 3akoHA
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasTHHKA OT Macchl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSAMOJIMHEHHOE PacCIpOCTPAHEHUE CBETA,
pasiiokeHre 0enoro cBera B CHEKTP, U3yUYEHUE CBOMCTB M300pa)keHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHUsl MpeaMera B coOuparomiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0OpyJOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTarhl,
bopMyJIMpPOBAThH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAauYeHHE H3MepsAeMoill BelauuuHbBl ((POKycHOE paccTosHue
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crmocoba HM3MepeHus
(M3MepUTEILHOTO PUOOpPa);



OPOBOANTH HCCIEAOBAHHME 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCIIOJIb30BaHUEM TPAMBIX H3MEpPEHUM (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOAHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrjla OTpaKE€HUs CBETa OT yIJia MaJieHUus W YIJia MPeJOMIICHUS OT yriia
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nUecKuX BETUYMH B BUAEC TaOJNMIl U T'papUKOB, JI€JIaTh BBIBOJIBI IO
pe3yabpTaTaM UCCIeI0BaHuUs;

NPOBOJUTH KOCBEHHbIE H3MEpPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOpPOCTh M YCKOpDEHHE Tella TpU PaBHOYCKOPEHHOM IBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPYKUHBI, KOAIDPUIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacTOTa U
nepuosl KojeOaHWii MaTeMaTH4yecKoro U TMPY>KUHHOTO MAasSTHHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY WU
BEITIOJTHATh U3MEPCHUS, CIICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCISTH
3HAUYE€HHE BEJIMYMHBI U aHATM3UPOBATH MOJYYECHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJelIb aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTEePU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepucKkom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKUX TMPOIIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHHUS N300paKEHH B IIJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOAUTh  MpUMEpPhl  (HAXOAuUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWM B TTOBCETHEBHOUN
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0palleHuu ¢ npudopamu u



TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYIKAIOILEH CPEAE;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HHTepHeTe, caMoCTOATENbHO (HOPMYIHPYs TOMCKOBBIN 3alpoc, HAaXOAUTh
IyTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIyYEHHON MH(OpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEIIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TTOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOro COAEpX aHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIECHHS HA OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOTO COJIEepKaHus,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT K3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE TMpe3eHTaleil ¢ Yy4eTOM OCOOEHHOCTEW ayIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
OBbIE
Ne i/m  HaumeHoBaHMe pa3/iejioB M TeM NPOTrPAMMBbI Kontpoabsnbie IIpakTuueckue (unppornic)
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MO3HAHUS httos://m.edsoo.ru/7f416194
HToro no pasaery 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BEMecTBa https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnmnorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edso0o.ru/7f416194
HToro no pasaey 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bu6nmoreka [JOK
3.1 M 3
CAMITICCROE ABIDRCHHE https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuoreka [JOK



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

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

3.3 Crna. Buer cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapnerue xuukoctn S https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe naBneHue 6 https://m.eds00.ru/7f416194
44 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B 7 3 bubnuorexa [JOK
' HUX TEJ0 https://m.edso00.ru/7f416194
Hroro nmo paszneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. JDHeprus
bu6mmoreka [IOK
A P 1
S a60Ta 1 MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocrsie MexaHH3MEI S 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CXATHHCCKas SHEPTIT https://m.edsoo.ru/7f416194
Hroro mo pasneny 12
Pe3epBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB 110 68 12

ITPOI'PAMME



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

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiabl. 3apsKEHHBIE Tella U 7 1 bubnuotexa [JOK
' HUX B3aMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHIM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37
Pe3epBHOE Bpemsi 3
OBUIEE KOJIMYECTBO YACOB 110
m 68 3 145

ITPOI'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoububie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHHYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aK0OHBI COXpaHE 10 3
KOHHL COXpaticii https://m.edsoo.ru/7f41a4a6
HToro no pasaeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
HToro no pasaeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnorexka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HToro mo pazaeny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuorexa [JOK
4.2 JIuH3bl U onTHYECcKUE TIPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenune 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u morsioiieHne cBeTa aroMoOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 (CTpoeHiie ATOMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro nmo paszneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
HToro no pasaesry 9
BIIEE KOJIMYECTBO YACOB I1
Oob1 0J1 CTBO YACOB 11O 102 3 27

IHPOI'PAMME



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

7 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrtposbusie IIpakrnyeckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®uznka — Hayka O [pHUPOJE. 1
SIBiienust npupoabl
®usnyuecKkue sBICHUs 1
dusznueckue  BEIMYMHBI M HUX 1
u3MepeHue
Ypoxk-uccienoBanue "U3mepenne
TeMIlepaTypbl npu MTOMOIIIH 1 1
KUJKOCTHOTO TEPMOMETPA M JaTUHKA
TeMmeparypbl”
Meroasl Hay4HOI'0 MTO3HAHMUSL.
Onucanue (Qu3MyeCKUX SBIECHUH C 1 bubnuorexa LIOK
o https://m.edsoo.ru/ff09f72a
IIOMOLIBIO MOJIETIEN
Ypok-uccrnenoBanue "I[TpoBepka
TUIIOTE3bI: JAIbHOCTH MOJIETA LIAPHKA, 1 1
MYIIEHHOTO  TOPU30HTAJIbHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BEIIECTBA. OTIBITHI,
JIOKa3bIBAIOIIHE JUCKPETHOE 1 bubmmorexa LOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIECTBA
JIBrKeHre 4acTHI] BEIECTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e



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

Vpok-uccnenoanue  «OMNbITHL 1O

9 HaOJII0JICHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
OcoOeHHOCTH arperaTHbIX COCTOSTHUI
1 Boael. O0o0OmEeHne 1o  pasuerny bubmuorexa [JOK
«IlepBoHavanbHEIE CBEICHUS 0 https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIECTBA»
MexaHnuyeckoe JIBUKECHHE.
12 PaBHOMEpHOE W HEpaBHOMEpPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [IOK
13 CKopoCT®. EAMIHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHU IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa bubnnoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInotHocTh BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTopHas pa6ora Nel
17 «OrmnpeneneHue MIOTHOCTH TBEPIOTO
Tena»
18 Pemenue 3amau no treme "IlnoTHOCTH bubnmoreka [JOK
BewecTa” https://m.edsoo.ru/ff0al23c
Cuia Kak XapaKTEePHUCTHKA
19 B3aUMOJIEUCTBUSI Tell. Cuna
ynpyroctd. 3akoH ['yka
20 JlaGopaTopHasn pa6ora Ne2



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

«3yueHne 3aBUCUMOCTH PACTSHKCHHUSI
(medopmaniun) MIPY>KUHBI oT
MPUIIOKCHHOMN CHITBI»

21 SIBnenne tarorenus. Cumuaa TIKECTH
CBsA3p MEXIYy CWIOW TSDKECTH U

22 Mmaccoii Ttena. Bec Tema. Pemrenune bubmmorexa [IOK

L o https://m.edso0.ru/ff0al778
3ama4 o teme "Cuna TsHKeCTH

93 Cuna TsSKECTH Ha JPYIHX IJIaHETax. bubnnorexa [HOK
du3nyYecKre XapaKTepUCTUKU IUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Wsmepenne cui. JluHamomer

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHue IBYX CHJI, HapaBJICHHBIX
26 o OJTHOM MpAMO bubmorexa HOK
. g p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CHIT

97 Pemrenue 3a/1a4 o TEME
"PaBHoaeiicTByromas cui"

28 Cuna Tpenuss u e€ BuAbl. TpeHue B bubnmnorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas padora Ne3
«M3yuenue 3aBUCHUMOCTH CHJIBI

29 TPEHUSI  CKOJBXEHHSI  OT  CHUJIBI bubmmorexa [TOK

p https://m.edsoo.ru/ff0alcc8
ABIIEHUS u Xapakrepa
COTIPUKACAIONIUXCS TTOBEPXHOCTEN

30 Pemenne 3amady Ha ompezeneHue
PaBHOJECUCTBYIOLIEN CUJIIBI

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



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

tena», «['paduueckoe wu3obOpakeHue
cum», «Cuibl», «PaBHOAECTBYIOIIAs
CHIT»

https://m.edsoo.ru/ff0alde0

Kontposbnass pabGora Nel 1o

TeMaM: «MexaHHYECKOE

32 ABHIKeHHe», «Macca, IUIOTHOCTbY,
«Bec TeJay, «I'paduueckoe
u3o0pakeHue cu», «CHib»

33 Hasnenne. CrocoObl yMEHBIICHUS U bubnnoreka [JOK
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue rasa. 3aBUCUMOCTD

34 aBJICHUS rasa oT 00BéMa bubmmorexa [IOK
A ? https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenaua JaBJICHUS TBEPABIMU

35 TeJ'IpaMI/I JKUIKOCTSIMH | FlzBaMI/I bubmmorexa [TOK

i A ) https://m.edsoo.ru/ff0a25b0
3akon ITackans

36 JlaBieHre B OJKMAKOCTH W Tase, bu6mmoreka [IOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau mo teme «JlaBiaeHue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 CooOmaroruecst coCcy bl

Harom ya https://m.edsoo.ru/ff0a2970

39 I'uapaBnuyeckuii mpecc bubnnorexa LIOK

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

40 MaHoMeTpBlI. [TopmneBoit
JKUJIKOCTHBIA HACOC

41 Atmoctepa 3emMiaum M TNPUYMHBL €€ bubnnorexka [JOK

CYLLECTBOBaHMS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

42 Bec BO3JIyXa. ATtMocdepHoe bubnmoreka [JOK
JTaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro AaBiICHUS. bubnnoreka [HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMochepHoro
44 JABJICHUS OT BBICOTHI HAJl YpPOBHEM bubmmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoun.  AtmocdepHoe bubnuorexa [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau  mo - Teme "
ATmocdepHoe naBneHue"
JleiicTBre KUAKOCTM M Traza Ha
47 MOTPY>KEHHOE B HUX TEJO. bubmorexa LHOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTopHas padora Neq
48 «Omnpenenenue BBITAJIKUBaIOMIeH bu6mmoreka [IOK
CUJIbI, JCUCTBYIOLIEH Ha  TEIo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKHUJIKOCTbH)
JlaGopaTopHas padora NeS mo teme
49 «HccneqoBanue 3aBUCHUMOCTH Beca bu6mmoreka [IOK
TeNa B Bojie OT 00bEMa MOrpy>KEHHON https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJla»
bu6mmorexa [IOK
>0 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas padora Ne6
51 "KoHcTpynpoBanue apeomerpa WIH

KOHCTPYUPOBAHHE JOJIKH u
onpeenaeHue e€ rpy30no bEMHOCTH"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemenue 3aja4 110 T€MaM: «I[InaBanue

59 CY/JIOB. BosayxomuaBanuey, bubnmoreka [JOK
«JlaBieHue TBEPABIX TEJ, KUAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»

Kontposabnasi padora Ne2 mo teme
53 «JlaByieHne TBePAbIX Te,
JKAIKOCTEH M ra3oB»
bu6mmoreka [IOK

>4 Mexanmieckas pabora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

o5 MormHOCTS. EAHHHIEL MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBaHue "Pacuér

56 MOIITHOCTH, pa3BUBaeMOM pu 1
noabEMe 1o jgecTHuue"

57 IIpoctsie MEXaHU3MBI. Pbryar.

PaBHOBecue cwit Ha pelyare
Prruaru B TexHuke, ObITY ¥ TPHUPOJIE.

58 JlabopaTopHas padora Ne7 05 bubnuoreka [IOK
«HccnenoBanne yciaoBU paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdara

59 Pemienne 3amadu mo TteMe «YCIOBHS bu6mmorexa [IOK
PaBHOBECHs pblUara https://m.edsoo.ru/ff0a48a6
Koaddumnment mnonesHoro aeicTBus

50 Mexanu3ma. JlaGoparopHast pabora 05
«3mepenue KILJ HAaKJIOHHOHN
MIJIOCKOCTH

61 Pemenne 3amad mo Tteme '"Pabora, bu6mmoreka [IOK

mortaHocTh, KITI"

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

62

Mexanunyeckas DHEprus.
Kunernyeckass W IOTCHLMAIbHAs
JHEprus

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

63

64

3aKOH COXpAaHEHHS MEXaHUYECKOU
SHEPTUU

Y poK-3KCIIepUMEHT 1o TemMe
"DKCIIEpUMEHTAJIbHOE  OIpPEICIICHHE
W3MEHEHUS KHUHETHYECKOM u
MOTEHIIUATBHOM SHEPTUu npu
CKaThIBAHUM TeJa MO HAKIOHHOU
MJI0OCKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

KonTpoabHass pabora mno Teme
«PabdoTa 1 MOITHOCTH. JHEPTHUD)

Pe3epBHblii ypok. PaboTta ¢ Tekctamu
o TeMe "MexaHnueckoe ABMKeHue"

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

67

Pe3epBHblii ypok. PaGoTa ¢ Tekctamu
no teme "JlaBneHue TBEPABIX TeT,
XKUIKOCTEN U Ta3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

Pe3epBHblii ypok. PaGoTa ¢ Tekctamu
nmo teme '"PabGora. MouHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KUIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUU U MX OIBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mogenu  TBEPHOrO, IKHAKOTO M 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe  CBOWCTB  TBEPHOTO,
4 YKUJKOTO U Ta3000pa3HOT0 COCTOSIHUN 1
BEIIECTBA HA OCHOBE TOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanWUISIPHOCTb. 1 bubnmnoreka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIEPATypPbI CO
8 CKOPOCTBIO  TEIUIOBOTO  JBUKEHUS 1
YacTHI]
9 Buyrtpennsis  sHeprus.  CriocoOsl 1 bubnnorexka [JOK
U3MEHEHUS BHYTPEHHEN DHEPruu https://m.edsoo.ru/ff0a5c60
10 Bupl Teronepenaun 1 bu6mmoreka [IOK



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

Ypok-koudeperuus "[IpakTrueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOWCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

11
BCIIECTB M MAaTE€pUAIOB B IEJAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KomnuectBo  TeminoTel.  YiaenbHas bubmuoreka [JOK
TEIMIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHnue  TemnoBoro  OanaHca. bubnnoreka [JOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHasi padora Nel
14 "UccnenoBanue SIBIICHUS bubmuorexa [JOK
TEIJIOOOMEHAa  MPU  CMENIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BOAbI"
Pacuer KOJIMYECTBA TETIOTHI,
15 HEOOXOJUMOTO JJisi HarpeBaHUs Tela
Y BBIJICSIEMOTO UM TPU OXJIaKIEHUU
JlabopaTopnas pa6ora Ne2
16 "Onpenenenue TIENIBHOM bubmmorexa LHOK
P " Y https://m.edsoo.ru/ff0a6bb0
TEIMIOEMKOCTH BEIIeCTBa
17 DHeprusi TOIMBa. Y IeJabHas TerIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u OTBEpJeBaHUE
18 KPUCTAJUIMYECKUX  TeN.  YJelabHas bubmorexa HOK
P ' s https://m.edsoo.ru/ff0a71d2
TEIJIOTA IIABJICHHUS
JlaGopaTtopHas adora Ne3
19 "On : enel:me GHI::HOﬁ TETUIOTHI bubmorexa LHOK
ped ”yﬂ https://m.edsoo.ru/ff0a72fe
TIJIaBJICHUS JIbjIa
20 [TapooOpa3oBanne W KOHJEHCAIIUSA. bu6mmoreka [IOK



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

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

22

23

Kunenue. VneapHas TEIUIOTa
napooOpa3oBaHus M KOHJICHCAIIUH.
3aBUCHMOCTh TEMIIEPATYpPhl KHUIICHUS
0T aTMOC(EepHOTO JTaBICHUS

Bnaxxnocts Bo3myxa. JlabopaTopHas
paboTta "Onpenenenue
OTHOCHUTEJIbHOM BIAXHOCTH BO3ayxa"

Pemenue 3amau  Ha OIIPpCACIICHUC
BJIA’)KHOCTH BO3yXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IprHIHATBL paboThI TEIUIOBBIX
neurateneit.  IlapoBas  TypOuHa.
JIBUraTens BHYTPEHHETO CTOPaHUs

25

26

27

KIIJT, TEILIOBOTO JIBUTATEIS.
TenmoBele ABHTATEIM W 3alldTa
OKpYXaroIlie cpeabl

3aKOH COXpaHEHUsi U MPEBpALCHUS
SHEPIHH B TEIUIOBBIX MpOIEccax

[ToaroroBka K KOHTPOJBHON paboTe
mo Teme "TemnoBele — ABJICHUS.
W3MmeneHnue arperaTHbIX COCTOSIHUM
BemiecTna"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTposbHas padora Nel mo teme
"TenuioBble siBjieHusi. H3MeHeHue
arperaTHbIX COCTOSIHMH BemecTBa'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onektpuszauua  Ten.  JBa  poma
AJIEKTPUIECKUX 3aPSI0B

Ypok-uccienosanue "OieKTpu3anus



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Tell MHyKIHAEH u npu
CONPUKOCHOBEHUU"

B3aumopeiictBue 3apsoKEHHBIX — TEJl.

bu6mmoreka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE noJe.

39 HanpspbkeHnocThb AJIEKTPUYECKOTO bubnnoreka [HOK
HOJIS. [TpuHIMI CYNEpIO3ULINH https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJEH
Hocurenu »saexTpuyeckux 3apsioB.

33 OneMeHTapHblii  3apsa.  CTpoeHue
aToma

34 [IpoBOAHUKN W JUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXpAaHEHUS JICKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemienne 3agady  Ha TNpPUMEHEHHE bu6nmoreka [JOK
CBOWCTB AJIEKTPUUECKUX 3apsiA0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCJIOBHUSL €ro

36 CYyILIECTBOBAHUSI. Uctounukn bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

3JIEKTPUYECKOTO TOKA

37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnenoBanue "JleicTBHUE

38 AIEKTPUYECKOTO MO Ha MPOBOJHUKU 1
U AUDJIEKTPUKHU"

39 DJIEKTPUYECKUH TOK B MeTajulax, bubnmuorexa [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyeckas 1enb U €€ COCTaBHbBIC
4acTH

41 Cuna toka. JlaGopatopHasi padora 0.5 bubmuoreka [IOK



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

Ne4 "3mepeHue U perysMpoBaHUE
CUJIbI TOKA"

https://m.edsoo.ru/ff0a8bd6

DneKTpuuecKoe HaIpsUKEHUE.
BoasTmerp. JlaGopatopHasi padorta

bu6mmoreka [IOK

42 0.5
Ne§ "U3mepenue u peryiaupoBaHHe https://m.edsoo.ru/ff0a9e14
HarpsixeHus"
43 ConpoTusieHue MPOBOJAHHKA. bubnnoreka [JOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHasi padora Ne6
"3aBUCUMOCTD 3JIEKTPUYECKOTO
44 COTNPOTUBIICHUS] TIPOBOJHUKA OT €ro 1 bubmorexa LHOK
p poBO https://m.edsoo.ru/ff0aa738
JUIMHBI,  IUIOMAAX  IONEPEeYHOro
cedyeHus u matepuaia”
3aBUCUMOCTh  CHJIBI  TOKa  OT
45 HanpspkeHus. 3akoH OMa 1J1g ydacTka bubmorexa HOK
p ’ Ly https://m.edsoo.ru/ff0aad4a
enu
JlabopaTopnas pa6ora Ne7
"HccmenqoBaHue 3aBHCHUMOCTH  CHIIBI
46 TOKa, WAYIIETO 4Yepe3 pe3ucTop, OT 1 bubmmorexa [OK
> Y Pes P P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS pesucTtopa u
HaIpspKEeHUs Ha pesucrope”
47 [TocrmenoBarenpbHOe W TapalieIbHOE
COETMHEHUS IPOBOIHUKOB
JlabopaTopHnasi pa6ora Ne8
48 "IlpoBepka  mpaBHJa  CIIOKEHHUS 1 bubmuoreka [IOK
HaIPSDKEHUN TPU MOCIEA0BATEIbHOM https://m.edsoo.ru/ff0aaa58
COETMHEHUH JIBYX PE3UCTOPOB"
bubnmoreka [JOK
49 JlabopaTopHnasi pa6ora Ne9 1 nommoreka L{

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

"IIpoBepka mpaBuia sl CUJIBI TOKa
OpU  MapajuleJIbHOM  COEJUHEHUU
pe3uctopon”

Pemienue 3amau  Ha nOpUMEHEHHE

50 3akora  Oma s A3JTMYIHOTO bubmotexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTa u MOIIHOCTB 3JIEKTPUYECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHasi adora Nel0
52 "On :,HGJICII)-II/IG a60£51 A MOIIHOCTHA Brommozexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DJeKTpUYecKre Lenu U MoTpeOuTenn
53 AJICKTPUYCCKON JHEPruu B OBIT bubmorexa HOK
P P y: https://m.edso0.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka K KOHTPOJBHON paboTe
no Teme "DIIEKTpUYECKHE 3apsibl.
54 3apsKeHHBIC Tela u ux bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aMMOJICHCTBHSI. [TocTosiHHBIIM
JNEKTPUYECKUH TOK"
KonTposibHass paGora mno Teme
"JjeKTpUYecKue 3apsabl.
55 3apsiskeHHbIE Tesa U 170 bubmorexa HOK
P . N https://m.edsoo.ru/ff0abea8
B3aUMO/IelCTBUS. IMocTostHHBII
JJIeKTPUYECKUH TOK"
56 [TocTrosHHBIC MarHHTHI, 1704
B3aNMOJICHCTBHE
57 Ypok-uccrnenoBanue "U3yuenue bubnmnoreka [JOK

OJIEH TTOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0



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

58

MaruutHoe mnosie. MaruuTHoe II0JiE
3eMiIM U ero 3HAaYEeHHUE JUIA KU3HU Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

Oneir  Opcrena. MarautHoe 1osie
ANEKTPUUECKOTO TOKa MarHuTtHoe
110JIE€ KaTyIIKH C TOKOM

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

60

[IpumeHeHHe  BIEKTPOMAarHuTOB B
texuuke. Jlaboparopnasi pabora
Nell "U3yuenue JIEUCTBUS
MarHUTHOTO IIOJII HAa TPOBOJHHK C
TOKOM"

0.5

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

61

ONEKTPOABUTATEID HOCTOSIHHOTO
TOKA. Hcnons3oBanue
ANEKTPOJABUIATENIE B TEXHUYECKUX
YCTpPOWMCTBAX M Ha  TPAHCIOPTE.
JlaGopaTopHas paborta
"KoHCTpyupoBaHue M H3Y4YEHHE
paboThI neKkTpoaBUraTens"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

62

OnBITHI ®dapanes. 3akoH
ANEKTPOMATHUTHOMU WHIYKLUU.
IIpaBuno Jlenna

63

64

DIIeKTpOTeHEPaTOP. Crioco6s1
MOJTYYEHUST DJICKTPUYECKOW SHEPTrHH.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
HUCTOYHUKAX SHEPTUN

[ToaroroBka K KOHTPOJBHOU paboTe
o TeMme "OnekTpuyeckue - U
MarHuTHbIC IBICHUS"

65

KonTposbnass paGora mno Teme

bubmuoreka [JOK



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"JleKTpUYeCKMe W  MAarHUTHBIE
siBJIeHHuA"

https://m.edsoo.ru/ff0acb14

Pe3epBHblii ypok. Pabota ¢ Tekctamu

bu6mmoreka [IOK

1
66 o TeMe "TerioBbie aBieHus" https://m.edsoo.ru/ffO0acc5e
Pe3epBHblii ypok. PaboTa ¢ TekcTamu
67 1o TEME "TTocTOSTHHBIH 1 Bubmaorexa ITOK
. https://m.edsoo.ru/ffO0acdc6
3JIEKTPUYECKUMN TOK
68 Pe3epBHbIii ypok. Pabota ¢ Tekctamu 1
o teme "MarautHele BiaeHusd"
OBIIEE KOJIMYECTBO YACOB 110 68 145

IHPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(]
1‘:‘;1 Tema ypoka Beero Kontpoabubie IlpakTnueckue I/I3§:::[‘I/ISI oﬁp::loq;zzz;,eﬂme

padoThI padoThI pecypeni
Mexanuueckoe JIBUKECHHE. 1
MarepuanbHas TOUKa
Cucrema otcuera. OTHOCHTEIBHOCTD 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBromepHoOe IIPSIMOJIMHEMHOE 1 bubnuoreka [IOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBaomepnoe NpSIMOJIUHEITHOE
nBwxeHue. CpelnHsst M MIHOBEHHAas 1
CKOPOCTh
[IpsMonMHENHOE  PaBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBUOKEHUS. 1
I'paduk ckopoctu
JlabopaTopnas padora Nel
"OmnpeneneHne yCKOpPEHHUs Tela TMpu 1 1 bubnmnoreka [JOK
pPaBHOYCKOPEHHOM  JBWKEHUH MO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”
CBobonHoe manenue ten. OmbITHI 1
Tlamunes
PaBHomepHOE JIBUJKCHHE o 1 bu6muoreka [JOK

okpyxHoctu. Ilepuog wu yacrtora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiieHusi. JluHeliHas U yryioBas

CKOPOCTH
10 LleHTpOoCTpeMUTETHHOE YCKOPEHUE
1 IlepBbiii 3axkoH Hsrorona. Bekrop bubmmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3aKOH HerotoHna. Bu6muotexa [JOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernit 3aK0H HrroToHa. bubnnorexa [JOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemienne 3amay  Ha  IpUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka E;I[ZH/I//I;T:;(::)(])_IrOu/I:f Daeca?
16 Pemenne 3amau mo Teme «Cuia
YOPYTOCTH
17 JlabopaTopnas pa6ora Ne2 bubnnorexa [JOK
«OmnpeneneHne KECTKOCTH MPYKUHBI) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpetis https://m.edSO(])_.[ru/fanf738
19 Pemenne 3amau mo Teme «Cuna bubnuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTopHas adora Ne3
20 "Onp:z[eﬂelzme KOB(b(I)I:/IHI/IeHTa TPEHUs BH6J?HOTeKa LHOK
CKOTEKEH" https://m.edsoo.ru/ff0af8be
Pemenne 3amau mo Teme "3aKOHEBI
21 Hprorona. Cuna ympyroctu. Cuna bubmorexa [IOK
| https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 Cwia TSOKECTH W 3aKOH BCEMHPHOTO bubnuoteka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. YCKOpPEHHE CBOOOTHOTO
naeHUs

https://m.edsoo.ru/ff0af044

Ypok-koudepenuus "JIBrkeHue Tel

23 BOKPYI  TPaBUTAllMOHHOTO  LIEHTpa
(Conneunas cucrema). ["anakTuku"
Pentenne 3agau mno Tteme "Cuia
24 TSOKECTH M 3aKOH  BCEMHUPHOTO bubmorexa LOK
. P https://m eds00.ru/ff0af5fs
TATOTEHUS

o5 [lepBasi ~ KocMHuYecKass  CKOPOCTb. bubmmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHoBecue MarepuaabHOM  TOYKH.

26 AOCOIIIOTHO TBEpPIOE TEJIO. bubmmoreka [JOK
PaBHOBecue TBEPAOTO Tea C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpalllEHUs

27 MowmeHT cusl. LeHTp TsKEeCTH

28 Pemienne 3amau mo Tteme "MomeHT bubmmoteka IIOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1o

29 TeMe  "MexaHuueckoe — IBHIKEHUE bubnmorexa OK

. | ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
Kontpoabnas padora Nel mo teme
30 "MexaHH4YecKoe JBMIKEHHE buGnnorexa [IOK
. ) https://m.edsoo.ru/ffOb06ec
B3aumopeiicrBue Tea"
Nmnynsce Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJIbca. YIPyroe bubmmorexa [JOK
P - by https://m.edsoo.ru/ff0b07fa
HEYTIPYTroe B3auMOJICHCTBIE
32 Pemienne 3amau mo Teme "3akoH but6mmorekxa [IOK

COXpaHEHHUs nMIlyJbca'

https://m.edsoo.ru/ffOb096c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

Ypok-koHpepeHuus "PeakTBHOE

33 JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/ffob0ag4
PaGora  cmiael  TSKECTH,  CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHasi padora Neq
36 «Omnpenenenue pabOTHl CHIIBI TPEHUS
Py PAaBHOMEPHOM JIBM)KCHHH Teja 10
TOPU30HTAIILHON TTOBEPXHOCTHY
37 Cas3b SHEPTUU u paboTHL.
[TorenuuanbHas SHEPTUS
38 Kunernueckass »neprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU DHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH  COXpaHEHUsl  JHEpruu B
MEXaHUKe
JlabopaTopHasi a0ora Ne§
40 «I/I3ytll)eHnep BaKOH: COXPAaHEHHUS bubmmorexa LIOK
https://m.edsoo.ru/ffOb12fe
SHEPTUN
41 KonebarenbHoe JBMIKEHHWE U €rO bubmmoteka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroue Kosie0aHusl. bubmuorexa [JOK
Briayxnennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MaremMaTuuecKuiiT U IPYKUHHBIN
MasiTHUKU
VYpok-uccienoBanue  «3aBUCUMOCTD
. bubnuotexa [JOK
44 nepuoAa KoieOaHUM OT KECTKOCTH

IIPY>KUHBI U MacChl Ipy3a»

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

45

[IpeBpamenue SHEPIUH pu
MEXaHMUYECKUX KOJIEeOaHUsAX

46

47

48

49

JlabopaTopnas padora Ne6
«Omnpenenenue 4acToThl W Iepuoja
KOJICOAHUH MPY>KUHHOTO MasiTHUKA

JlaGopaTopHasi padora Ne7
«IIpoBepka HE3aBUCHMOCTH TIepUOa
KoieOaHui Tpy3a, MOABEHICHHOTO K
HUTH, OT MAaCCHI IPy3a»

Mexaunueckue  BomHBL. — CBolicTBa
MEXaHUYEeCKHUX BOJIH. IIpomonbHble 1
MOTIEPEYHBIC BOJIHBI

Ypok-koHpepenmus  "MexaHUUECKHe
BOJIHBI B TBEpAOM Tene. CelicMuueckne
BOJIHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

bubmuoreka [IOK
https://m.edsoo.ru/ff0b21fe

50

3ByK. Pacripoctpanenune u oTpakeHHe
3ByKa

51

52

Ypok-uccnenoBasue "Habmroenue
3aBUCMMOCTH  BBICOTBI ~ 3ByKa  OT
4acTOTHI"

I'pomkocTh 3Byka W BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Vpok-koH(pepernuust "VIbTpasByK u
UH(Pa3BYK B IPUPOJE U TeXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroToBKa K KOHTPOIBHOM pabOTE IO
TeMe "3aKOHBI COXpaHEHUs.
Mexannyeckue KojiebaHusI U BOJTHBI"

KonTposabnasi pa6ora Ne2 mo teme

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKoHbI COXpaHeHHs.

Mexannuyeckue KOJIeOaHu s 7
BOJIHbI"
DIIEKTPOMarHuTHOE oJe. bubnmnoreka HOK
56
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koHpepeHuus "[lxana
58 3JICKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHnne  3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBA3U"
Ypok-uccnenoBanue "U3yuenue
. bubnnorexa [IOK
59 CBOMCTB 3JICKTPOMAarHWTHBIX BOJH C
| https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOHIILHOTO TeedoHa
Pemenne 3amau  Ha omnpeaeneHue
60 YacTOTHl U JUTMHBI 3JIEKTPOMArHUTHOU
BOJTHBI
DNeKTpOMarHuTHas TpPUPOJia CBeTa.
61 Cko OIZTB cBeTa BonHl:())Bl;e CBOICTBa brbmmorexa [IOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku cBera. [IpsaMonuneitHoe
62 aCIIpOCTpAaHEHHUE CBETa. 3aTMEHUS Bubmmorexa [IOK
pacrpoctp ' https://m.edsoo.ru/ffOb3658
Connua n JlyHsl
3aK0H OTpakKeHHs CBeTa. 3epKaia.
63 Pemenne 3amau  Ha  OpUMEHEHHE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Tpenomnenue CBeTa. 3aKoH bubmuorexa [IOK
IIPEJIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaKEHHE CBETA. bubnmoreka [JOK



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
https://m.edsoo.ru/ff0b3aea

Hcnonbp3oBanue moJIHOrO BHYTPEHHETO
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c

JlabopaTopnas padora Ne8
"UccnegoBanue 3aBUCHUMOCTH  yTIJia

06 IIPEJIOMJICHUSI CBETOBOIO JIy4a OT yIJla
NaJieHus Ha rpaHuiie "Bo3ayx-cTekino""
Ypok-koHpepennus "Vcnonb3zoBaHue
67 MOJIHOTO  BHYTPEHHETO  OTPAXEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubnuoreka [{OK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bubnuoreka [{OK

69 [TocTpoenue n300pakeHUH B IMH3aX htts://m.edsoo.ru/ffobadda
JlabopaTopnasi pa6ora Ne9

70 "Onpenenenne GOKYCHOTO PACCTOSTHUS bubnnorexa [JOK
W ONTUYECKOW CHJIBI coOuparomei https://m.edsoo.ru/ff0b4206
JTUH3BL"

7 Ypok-koHpepeHIus "Ontuueckue bubnnorexa [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak onTuyeckas cucTeMa. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepeHuus "JleheKThI
3peHus. Kak coxpanuts 3peHue"

Paznoxenue Oenoro ceera B CHEKTP.

74 OnbITHI HerotoHa. Cnoxenue bubnuotexa [JOK
CIEKTpPaJbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa

75 JladopaTopnasi pa6ora Nel10 "OmnbITbl bubnuorexa [JOK



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

o pa3JioKeHuto Oenoro ceera B
CHEKTp W BOCHPHUSTHIO  IIBETa
IPEeIMETOB MPU X HAOIIOACHUH Yepe3
[IBETOBbIE QUIBTPHI"

https://m.edsoo.ru/ffOcOe2a

YPpOK-IIpaKTUKYM "BoiHOBbIE
76 CBOWCTBA CBETa: JUCTIEPCHS,
uHTephepeHus u audpaxuus”
77 Onwitel Pesepdopna w mmaneTapHas bubnnorexa [JOK
MOJIeIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcenyckanue #  IOIVIOIIEHHME CBETa
79 aTOMOM. KBaHTBhI. JIunenyaTeie bubmmorexa [JOK
https://m.edsoo.ru/ffO0c144c
CHEKTPBI
80 Ypok-TipaKkTUKyM "HaGmnronenue bubnnorexa [JOK
CHEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI brbmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro snapa. Hykionnas bubnnorexa [JOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
83 PannoaxkTuBHBIC MIPEBPALLCHHUS. bubmmoteka IIOK
H3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenne 3a7a4 1o TeEME: bubnunorexa LIOK
"PannoakTuBHBIE peBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [lepnon nonypacnana
Ypok-koH(pepenusa "PaguoakTUBHbBIE
86 I/I;J)'IyIICHI/IS(Ib I; IrIIpI/Ipoglef1 ME/IUIINHE, Bubmmorexa [IOK
" https://m.edso0.ru/ff0c2126
TEXHHUKE
87 Snepubie peaKkIuu. 3aKkoHBI bubnuorexa [JOK



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

COXpPAaHCHUSA 3apdaa0BOIro U MacCCOBOT'O
YHUCCII

https://m.edsoo.ru/ff0c1c58

DOHeprusi cBA3U aTOMHBIX sjiep. CBs3b

bub6nmmoreka [IOK

88 MaCChl U 3HEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemienne 3amau nmo Tteme "SaepHbie
peakuun"

90 Peakiiuu cuHTE3a W JeNEHHS SAlEp. bubmmoreka [JOK
Nctounuku sueprun CosHiia v 3BE311 https://m.edsoo.ru/ffOc1e88
Ypok-koH(pepeHIus "SAnepuas

01 JSHEPTEeTHKA. elictBus
PaIMOAKTUBHBIX W3ITyUYCHUN HA KUBBIC
OpraHu3mbI"

[ToaroToBka K KOHTPOJILHOM paboTE 1O

92 TeMe  "DJIEKTpOMarHuTHOE  TOJeE. bubmuoreka [IOK
DNeKTpOMarHuTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie saBicHus"

Kontpoabsnas paGora Ne3 mo teme

93 ""JJIEKTPOMATHUTHOE noJie.
DJIeKTPOMArHUTHBIE BOJIHBI.
KBanToBrble siBjeHus"

[ToBropenue, o6oOuieHue. Pemenue

04 pacueTHBIX U KA4eCTBEHHBIX 3a7ad IO bubmuoreka [{OK
TeMe  "MexaHHUecKOe  IBIIKEHUE. https://m.edsoo.ru/ff0c245a
Bzaumoneticteue ten"

[ToBTOpenue, o6oOmeHne. Perenue
95 pacquII){mx 1:1 Ka4yeCTBEHHBIX 3a7a4 I10 bubmorexa [OK
| " https://m.edso00.ru/ff0c2572
Teme "TernoBbie mporecchl
96 [ToBTOopenne, oOoOmenue. Pemenue but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
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

pacyeTHBIX M KaueCTBEHHBIX 3a]ay IO
teme "KIIJ] TemioBeIx gBuraresici"

https://m.edsoo.ru/ff0c2a22

[loBropenue, o6oOmenune. Pemenue

bu6nmoreka [IOK
97 pacUETHBIX M KaYECTBEHHBIX 3a7ady I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"

08 HroroBass arrecramusi 3a Kypc 9 1 bubmuorexa [JOK
KJacca https://m.edsoo.ru/ff0c2c52
[ToBTOpenne, oOoOmenue. PaGora ¢

99 TEKCTaMU 1o TEME "3aKOHEI 1 bubmorexa HOK

" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHHUKE
[ToBropenue, ob6obOmenune. Pabora ¢
100 Tekctamu 1o teme "Konebanug u 1 buGnuorexa [IOK
| https://m.edso0.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6oOmenue. PabGota c
101 TekcTamMu 10 TeMe  "CBeTOBEBIE 1 bubnnorexa [TOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTopenue, o0oOmenue. PabGora ¢

102 TekcTamMu 10 Teme '"KBaHtoBag wu 1
anepHas pusuka"

OBIHIEE KOJIMYECTBO YACOB 11O 102 10

ITPOI'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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