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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétoMm deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYarolUuXcsi M OpPraHu3alyi0 H3y4eHUs
bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMMe mo (M3HKE yUWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepurana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO Y4€OHOMY TPEIMETY.

®dusuka SABISETCI  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAay4YHBIX
y4eOHBIX MPEIMETOB, IOCKOIbKY (DPU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, HM3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHUHY MHpa,
IpeloCTaBisieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOrOo METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 33724 (DU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOIOB.

[lenmn wsyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00ImmIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTenbHbIX oOpraHusamnusx Poccuiickoit ®exaepanuu, pean3yrOMUX
OCHOBHBIE  0011€00pa3oBaTebHbIE MPOTPAaMMbl, YTBEPKACHHONH pELICHUEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYydYalomuXcsd K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(bopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEIACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHI0 B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAep>KaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

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

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gaca B HeJeli0).

[Ipennaraemepiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO roCyJ1apCTBEHHOTO DK3aMEHa 1o dusuke.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUZHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HW3Y4aloT IPUPO.Y.
EcTecTBeHHO-HAay4YHbI METOJ| TO3HAHMA: HAONIOACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro sBiaeHus. Onucanue GU3NUeCKUX SIBICHHUI C TOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPhl U NPOLEAYypa NPSAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTO TpHOopa.
2. M3MepeHue pacCTOSAHUM.
3. Msmepenue o0bEMa )KUAKOCTH U TBEPJOTO TeEA.
4. OrnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JlaTYUKA TEMIIEPATYPHI.

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

Paznen 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne uactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temrnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue nuddysumn.
3. HabGmionenume  sBimeHWid,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.

Mexanudeckoe aABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTy. Crila TsKeCcTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B MPUPOJE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Tejla.
N3mepenne CKOpoCTH NPSIMOIUHENHOTO JABHKEHHUS.
HabGnronenue siBjeHUs] MHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.
CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.
Jlabopamopuvie pabomul u onvimol.

1
2
3
4. HabnroneHne u3MEHEeHUs: CKOPOCTH MPU B3aUMOJICHCTBUU TeEl.
5
6

1. OmnpezeneHne CKOPOCTH PABHOMEPHOIO JIBHXKEHMSI (IApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpegHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOU ITIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
NPYXUHBI OT TPUIIOKEHHOU CHJIBI.

5. OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TriayOuHbl. ['mapocraTudeckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAaHUSA
BO3yIIHONM 000sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuOops! 17151 U3MEPEHUs aTMOC(EPHOTO TABICHMUSL.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBus aTMOCHEPHOTO JABICHMUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJN: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHOHN B
MKUIKOCTh YaCTH Tea.

2. OnpeneneHue  BHITAJIKUBAIOIICH CWIbL, JEHUCTBYIOLIEH Ha  TeJo,
[IOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, IEUCTBYIOILIEN HA TEJO
B KHUJKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOJAKH H
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocTtble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomul u onvimeol.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja
10 TOPU30HTAIBHON IOBEPXHOCTH.

2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPIHH.

8 KVIACC

Pa3nen 6. TenuioBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OINbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHWE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYJSPHO--KUHETUYECKOU TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. TEIIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenHsiss sHeprus. CnocoObl H3MEHEHHsT BHYTPEHHEH SHepruu:
TeIuIonepesaya 17§ COBEpLICHNE paboThI. Bunsl TEIJIONEPEAAUH:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYCHHE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJenbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTts Bo31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENMN U 3aLIATA OKPYKAOIIECH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.



Jemoncmpayuu.

1.

2
3
4.
5

L ® N D

HaGnronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HabmroieHue siBleHU CMaYMBaHUSI U KaMJUIAPHBIX SBJICHUIA.
Habmto1eHue TermmoBoro pacupeHust Te.

V3meHenne naBieHUsS Ta3a IPU U3MEHEHHH 00bhEMa M HArpEeBaHWH WIIA
OXJIAXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTyPhI.

Buner Teronepenadm.

OxJtaXKJIeHue TIPU COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHHH padOTH BHEITHUMH CHUITAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienue kuneHus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl PU TJIaBJICHUH.
13.

Moeny TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl TI0 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBleHUs BO3yXa B OJJTOHE MITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEéMa M HarpeBaHUs WA OXJIAKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
TeruIonepeaayr ¥ paboThl BHCITHUX CHJI.

HccnenoBanre SBICHUS TEIUIOOOMEHA TP CMEIIMBAHUK XOJIOTHON M
ropsiueu BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIMJITMHAPOM.

Onpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCrapeHusl.

OnpenesnieHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JIbJA.



Pa3znen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsOKEHHBIX  Tell. 3akoH KysjoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpuueckoro mnoiis. IlpuHnmmn
CYNEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

ONEKTPpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasgs nenb. Cuna  TOka.  DIEKTPUYECKOE  HaIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BeLIECTBA. 3aKoH Oma
I ydactka nenu. [lociemoBarenbHOE W MAPAIIIENBHOE  COCIMHEHUE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHua.
DJeKTpUYECKUe e U MOTPEOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHbIE ~ MarHuTHl.  B3anMoaelcTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYEHUE JUIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe 1MoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.

DJIeKTporeHeparop. Cnoco0b1 MOy YEHUSI AIEKTPUYECKOU SHEPIHUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu.

DJIeKTpU3a1us TEJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEWCTBUE NEKTPOCKOTIA.

OnekTpocTaTuyecKass MHIYKIIHS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPAI0B.

[IpoBOAHUKY U TUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUU 3JIEKTPUYECKOTO ITOJIS.

M cTOYHMKM IOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B JKUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi1 pa3psin.

M3mMepeHne CHITbl TOKa aMIIEPMETPOM.

N3MepeHne 3IeKTpUuuecKOro HaMpsKeHHsT BOJIBTMETPOM.

Peocrar u Mara3uH conmpoTHBIICHUH.

B3anMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopennpoBaHue HEBO3MOXKHOCTHU Pa3/ICACHUS MOJIOCOB MAarHUTA.
MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleiicTBHE MarHUTHOTO MOJI Ha TPOBOJHUK C TOKOM.
DIIEKTPOJIBUTATENh IOCTOSHHOTO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

OnbiThl Dapajes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBCHHS.

DIIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

OnpiTel MO HAONIONCHUIO DICKTPU3AIMM Tel HWHAYKIUWEH U MpHU
CONPUKOCHOBEHUH.

HUccnepoBanne [EUCTBUSL JJIEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH H
JIADJICKTPUKH.

COopka u mpoBepka pabOThI NEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.
N3MepeHne U peryJIMpoBaHUE CUIIbI TOKA.

N3mepeHue u peryJnpoBaHue HANPSIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4epe3 pPe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jis CWIbl TOKa MPU MAPAIIIEILHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pes3ucrope.

HccnenoBanrie 3aBUCMMOCTH CHJIBI TOKA, MAYILETO 4epe3 JaMIIOUKy, OT
HaIIpsDKEHMS HA HEW.

Onpenenenue KII/[ HarpeBarens.



14. MccnenoBanre MarHUTHOTO B3aUMOJICHMCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3ydyeHne MarHuTHOTO TMOJs MOCTOSIHHBIX MAarHUTOB MpPU  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue OENUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OIBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aWMOJEHCTBUS
KaTylIKM C TOKOM W MAarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KaTyIIKe.

18. MI3yueHue AeicTBUSI MAarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUraTesibHOW YCTaHOBKHU.

21. OnbITBI IO HCCHEAOBAHUIO SIBJIEHUSI AJICKTPOMATrHUTHOM WMHAYKIIWU:
WCCIICIOBAHHE W3MEHECHWW 3HAYEHWS W HAIPAaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEeHUE. CpellHssl U MTHOBEHHAs
CKOpOCTb T€Jia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiinHelHoe nBukeHue. (CBoOOgHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtoHa. Bropon 3axkoH Herorona. Tpetuit 3akoH HeroToHa.
[IpuHIMIT CynepHO3UIIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJia
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
najenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMmocTh 1 neperpysku.

PaBHoBecue maTepuanbHON TOUkU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC Chiibl. 3aKOH COXpPaHEHHUS
MMITyJibCa. P€akTUBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b dHEpruu 1 padoThl. [loTeHInanbHas YHeprus Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEprus c:KaTtou npyxuHbl. Kunernueckas



sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.
Jemoncmpayuu.

1.

o u kAW

9.

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

HabGnronenne MexaHUu4ecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue TyTed W TPAeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3mMepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKkoB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HabGmronenue nBM>XeHHsS Tella 10 OKPYKHOCTH.

Halnronenne MexaHn4ecKuX sIBJICHUN, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mnpu e€ PaBHOMEPHOM H  YCKOPEHHOM  JBHWXKCHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl T€Jla W JIEWCTBYIOIIEH HAa HETO
CUJIBI.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEIL.

M3MeHeHue Beca Tela Py YCKOPEHHOM JBUKECHUHU.

[lepenaya uMItyabca pu B3aUMOJECHCTBUM TEI.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIYJIbca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHue uMITyJIbca Npyu adCOJIIOTHO YIPYTOM B3aUMOJACHCTBUU.
Hab6mronenmne peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHMYECKOM SHEPTUU MPU ABUKEHUU Teja MO/ IeCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoncTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WU JBUKEHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue yCKOpPEHHUs Tejla MNpU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHHM 0O€3
HayaJbHOM CKOPOCTU IYyTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

Hccnenoanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JJABJICHHUS.



Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUSI.
Omnpenenenne KECTKOCTU IPYKUHBI.
Omnpenenenve paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHUH Teja
110 TOPU30HTAILHOU MTOBEPXHOCTH.

10. Onpeenenre pabOThl  CHJIBI  YNPYTOCTH TMpU  MOAbEME Tpy3a ¢
UCIOJIb30BaHUEM HETIOABUKHOTO U TIOJBHYKHOTO OJIOKOB.

11. I3y4eHue 3aKoHa COXPAHEHUS YHEPTHH.

Pa3zgen 9. MexannuecKue KoJ1e0AaHUA M BOJIHEBI.
KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUINTy1a. MareMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpanienue
SHEPrUM MPH KOJIeOATETLHOM JIBHXKEHHH.
3aryxaomue — kojnebaHus.  BpiHyxzaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.
3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yIBTPa3BYK.
Hemoncmpauuu.
1. HaOmronenue koyieO0aHWi T IOA HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YOPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGmroienre BeIHYXICHHBIX KOJICOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoiIbHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubze pabomel u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJebaHW MaTeMaTUYeCKOTO
MasTHHUKA.
2. Ompepnenenuie 4acTOThl U IEPHOJA KOIeOaHUN MPYKUHHOTO MAaSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUI MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIICEHHOTO K
HUTH, OT Macchl Ipysa.
6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTH Tepuoja  KoJjeOaHwii
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
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Pasznen 10. DiekTpoMarHuTHoe 1oJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcTBa
ANeKTpoMarHuTHbIX BOdH. lllkana siekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
DnekTpoMarHuTHas mnpupojga ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimeol.
1. W3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO
TenedoHa.

Pa3znes 11. CBeToBbBIE AABJICHUS.

JlyueBas  momenr  cBera.  HMcrounmkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHYyTpeHHee
OTpaxkxeHHe cBeTa. Vcronb30BaHME TOJHOTO BHYTPEHHETO OTPaKCHUSI B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThueckas cuctema. bin3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoToHa. Croxkenwue
CHEKTpalIbHBIX IBETOB. Jlucniepcust cBeTa.

Jemoncmpayuu.

[IpssmonuHEeHOE pacCIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyyenue n300paxeHuil B IOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTudecKkuii CBETOBO/I.

Xon myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCeUBaIOIIEH JINH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBust ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Moaens rnasa.

11. Pa3noxenue 06e5oro cBera B CIEKTP.

12. [Tomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimeol.
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1. HccnepoBaHue 3aBUCUMOCTH yTia OTPAKEHHUS CBETOBOTO Jiydya OT YIUIA
nafeHUsl.

2. M3yudeHue xapakTEpUCTHK U300pAKEHUS NMPEAMETA B IUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa MPEJIOMIIEHHS] CBETOBOIO Jyya OT yrIja
NaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.

4. TlomydeHne n300pakeHHI C MOMOIBIO COOUPAIOILIEH JTUH3BI.
Omnpenenenne (GOKYCHOTO pacCTOSIHUSL M ONTHYECKON CHJIBI COOMparonen
JIVH3BL.

6. OIBITBI IO PA3JI0KEHNIO OEJI0r0 CBETA B CIEKTP.

7. ONBITBI 1O BOCIPHUSATHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LIBETOBbIE (DMIIBTPBI.

Pa3nen 12. KBanToBbBI€E SIBJIEHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue u MoromeHne cBeta aroMoM. KBaHThI. JIMHEN4aThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespaiieHus. llepuon nonypacnaga aTOMHBIX SAED.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyYEHUNW HA IKUBBIE
OpraHU3MBI.

Hemoncmpauuu.

1. CnexTpbl U3Ty4YE€HUS U TOTJIOLICHHUS.

2. CnekTpbl pa3jIuyHbIX Ta30B.

3. ChekTp BoaoOpoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uziydyeHus IpUPOAHBIX MUHEPAIOB U TTPOJAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HalnroneHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccienoBanue TPEKOB: U3MEPEHHE SHEPIrUM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.



IToBTOPUTEIBHO-00001HAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOYJb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aluu
U 00O0OmIeHHsT  MPEAMETHOTO  COACpX aHUs W  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXkKe I NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (u3uke i 00ydarommxcs,
BBIOPABIIKX ATOT yYEOHBIN MPEeMET.

[Ipy M3y4eHUH TAHHOTO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JESTEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  00y4eHus, (opMupyercs
€CTECTBEHHOHAY4YHasi IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HCCIIEIOBAHMUS
SBIICHUN TPUPOABI UM TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
SBIICHUS, TIPUMEHsSI TOJyYeHHBIC 3HAHUS, peIaTh 3aJadyd, B TOM 4YHUCIE
KayeCTBEHHbBIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIHATBHO NEATEIbHOCTHBIM XapaKkTep JaHHOTO pas3fielia peaau3yercs
32 CYET TOro, 4YTO OOy4YaloIIMecs BBINOIHIIOT 3aJaHus, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE IIOJIyYEHHBbIX 3HAHUN pacro3HaBaTb M HAy4YHO OOBACHSTH
¢duznyeckue SBICHUS B OKPY KaIOLIEH PUPOE U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIENOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YyuCIie 715 IPOBEPKU TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBBI HAmMOOJIE€€ BAXKHBIX JOCTIKEHUI COBPEMEHHBIX
TEXHOJIOTHM, HalpuMep, MPAKTUUYECKOIO UCIIOJIb30BAHUS PA3IMUYHBIX HCTOYHHUKOB
HHEPruy Ha OCHOBE 3aKOHA IPEBPAIICHMS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

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

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PM3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKW KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KyJbTYpBHI,

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEQIIEKCUM, IpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOT'O K€ IIpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUBHOE Yy4YaCTUE B PEIICHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdeCcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
0o0JIacTH OKpYy>Kalollel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUIN JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHHWE TJI00ATLHOIO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBUSIM COLMAJBLHOM W NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIEIOBAHUN U
MPOEKTOB (PU3UYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH YE€Pe3 IMPAKTUUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POpMYTUPOBATH
UJIeH, TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJCHUAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3ZUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKPYXAWOLIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIBHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEPCAJbHbIC  Y4COHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBH.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBnle JJornueckue JelicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMBbIX (paKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyYEHUH (PUINYECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTHUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh FMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (pU3HUecKOou
3alayu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIeHMs, BbIOOp Haubosee
HOJIXOJSIIETO C yYETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCITI0JIb30BaTh BOMPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IUJIaHY OIIBIT, HECIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

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

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METOIbl, MHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTaBICHUS
nHpopMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B XO0/I€ OOCYXAEeHMs Yy4yeOHOro marepuaia, pe3ysbTaToB Jab0opaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOMl TEMbI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPELICHHE 33JaYd U MOAJAEp KaHHe
OJ1arokenaTeIbHOCTH OOIIECHNUS;



COMOCTAaBIIAATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKUBaTh pa3IUYUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJMYHO MPEJICTABISATh PE3YJIbTAaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIIbHOM pa0OThl MpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JE€ATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTIKEHUIO: paclpeiesiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yJbTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOIEHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsX, TPEOYIOIIMX
JUIS pelieHns (U3NUeCcKUX 3HaHUi;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PEIICHUs B TPYIE, MPUHATHE PpPEIICHUN
TpymIoin);

CaMOCTOSITEJIFHO COCTaBJIATh AJITOPUTM PeLleHus] (PU3NUECKOM 3aauu HIn
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pEIICHUM;
nenaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) Pe3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY IPYTroro;



npuU3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KkJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SIBJICHHUS,
HAO0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBHKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpUs, pPaBHOACHCTBYIOIIAs
cuna, aedopmanusa  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUJIKOCTAMH H
razamM, arMoc(epHOe€ JaBlieHHWE, IUIABaHUE TeJl, MPEBpaIICHUS
MEXaHUYECKOM SHEPrUH) IO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBJIECHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IpPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJeHHs Ha >KUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCIIOIB3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTIOCTH, CHJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()()UIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs JHEPTHus), MPHU OMHUCAHUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI W €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHMs CUJI (BAOJb OJIHOW MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUIIO paBHOBecHUs pbryara (0Joka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YS 3aKOHBI U
dbopmybl, CBs3bIBarONIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaU3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (HU3UUECKUE
BEJIMYMHBI B (DOPMyJIbl M MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YE€HHON (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TPH TMOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaxXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3ndecKux CBOMCTB TeJ: dbopmyrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMUCHIBATh XOJ OMbITA U (POPMYIUPOBATH BHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tela,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJIB30BAHMEM aHAJIOTOBBIX U
nU(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUMHBI OT
JIpYrol ¢ HCMOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHM JBUKECHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CHUIBI OT 00BhEMa
NOTPYKEHHOM YacTH TeJjla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJI0, YCIOBUI
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHUCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJE
NPEJIOKEHHBIX TaOMUIl U TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CUJIA TPEHHUS CKOJBKCHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIWCTByIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO JeHUCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIeAys NPEIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHHH HW3MEPEHUI CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, IOJABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHucaHusi (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBbIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  UHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I oOecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlel cpejie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHHUS Ppa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

WCTIOJIb30BaTh MPH BHITIOJHEHUH YUECOHBIX 33JJaHUI HAyUYHO--TIOMYJISPHYIO
JaUTEepaTypy  (QHU3MYECKOTO COACpX,aHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMKU (HU3UUYECKOTO COIEpPKaHUs, B TOM



qHclie MyOJWYHO JeNaTh KpaTKHe COOOIIEHHUs O pe3ysbTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MNpPU 3TOM T[PAMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMpPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALUEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB W HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BbICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAS MHCHHE OKPYKAFOIIMX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTUIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MHTYKIIHSI)
M0 ONHCAHWI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUUW B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHBbIC SBJICHUS B TPUPOJIE,
KpUCTAUIbI B mpupojae, uznydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiH, Jpeiid TOJIIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUUHHBI (TEMIIepaTypa, BHYTPECHHSSI YHEPTHUs, KOJIUIECTBO
TEIJIOThI, yJieNbHAs TEIJIOEMKOCTh BEIECTBA, VyJEJbHAas TeIuioTa



IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YyAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0 TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
¢u3HYECKUi CMBICT WCIOJIb3YEMbIX BEITUYMH, 0003HAYEHUS U EIMHHIIBI
(Gu3NYECKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIWYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO--KUHETHYECKOU TEOPUU
CTPOEHHMSI BEILECTBA, MPUHLMUII CYNEPHO3ULMH TMOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa a1 ydacTKa LEenu, 3aKOH
JIxoyna—J/leHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalui NPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHHIA,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJauyd, BbIOMpATh 3aKOHBI U  (POPMYIIbI,
HEOOXOJUMble M €€ pelieHHs, MPOBOAMTH pPacu€Thl UM CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU TaHHBIMH;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(bU3MYECKUX METOOB, HCIOJb3ysl ONHCAHWE MCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS], 3aBUCUMOCTD JIABJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYUYECHHH OT I[BETa H3JIydarolled (morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
IJIOWAAN €€ TOBEPXHOCTH, JJIEKTpHU3alMs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsiOB, B3aUMOJCHCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTAa,
CBOMCTBAa DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IpOBEPsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 IPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO31yXa, CHUJbl TOKAa, HANPSDKEHUS C HCIHOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHOM MOrPEUTHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKOIN BEIMUUHBI OT
JIpyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTHUBIICHUS] TMPOBOJHUKA OT €ro JUIWHBI, IUIOMAAH MOIEPEYHOTO
CEUEHUs U YAEIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COSAMHEHHH
IPOBOJHUKOB): TUIAHUPOBATh WCCIEIOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJibTaTaM MCCIIEIOBaHMS;

NPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yJelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
IKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIeNysl MPEAO)KEHHOU MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHHUE BEJIUUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETYHK OJJICKTPUUECKON DHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npuOOpPHI, HArpEeBaTENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPAHUTENH, DJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBaxX (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETP, TUTPOMETpP, ABHUraTeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBIATh CXEMbI JIIEKTPUUYECKHUX



Heneil ¢ mocnea0BaTeNbHBIM U MapaljIeIbHBIM COSTUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB JEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecnieueHrst 6€30IacHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIONCHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOILEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAILUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyUYHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbI,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJEpKaHus, B TOM 4YHUCIE€ MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOXIATH BHICTYIUJICHHE MTPE3CHTAIIHNEIH;

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JESITEIbHOCTH TPYIIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBMKEHUs, Achopmarus
(ympyrasi, mjiactauyeckas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPHI UCITYCKAHMS M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 110 OKPY>KHOCTH, B3aUMOJECHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KoJjeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE M NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJIOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUSl CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEeHUs) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (DU3MYECKUX SIBJICHUH B
OKpy’XarolleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABWKEHUE IIaHET COJHEYHONW CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
pazvoaKkTUBHBIM (POH, KOCMHUYECKHE JTy4yH, PaJMOAaKTHBHOE H3IIy4YEHHE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3JIYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajayy B
y4eOHY10, BBIACIATh CYLECTBEHHbIE CBOMCTBa (IPU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
¢u3nyueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla IpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOIO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAS JHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »JHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb IMPEJIOMIICHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaYEHUsI U EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsS0BOr0 U MacCOBOTO YHCEIl
IOpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3M, CTPOUTh OOBACHEHHWE U3 2-3
JIOTMYECKHX ILIaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparoluecs Ha CcucteMy u3 23
yYpaBHEHUH), UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBbIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproTOHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUsS B
IUTOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B coOMparomiei
JvH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MPOBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepsIeMOld BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
cobuparomieil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOPOCTH, MEpHOja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMJICHHs OT yIiia
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCUMOCTHU
¢uznyecKux BEIMYMH B BUAE TaONMMI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIIEA0BaHNUS;

IPOBOJNTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IIpU pPaBHOYCKOPEHHOM JBUXECHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (oOH):
IUIAHUPOBAaTh M3MEPEHUs, COOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIT;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK M3YYEHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C ONOpOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl JIs
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie M cOOMparoLIei JIMH3E;
OPUBOIUTH  TMPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1)1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYIKAIOLLEH CPEIE;



OCYIIECTBJISATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIHPYSI IIOMCKOBBINA 3aMpOC, HAXOAHUTH
MyTH OINPEACIICHUS TOCTOBEPHOCTH TOJyYCHHONW WH(OpPMAIUK HA OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEILHBIX NICTOYHHUKOB,

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUCOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JTUTEPATYpy  (U3MUECKOTO  CONEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJEp KaHMs,
MyOJUYIHO TPEICTABIIATh PE3YIbTAThI MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
NOHSATUUHBIM amnmapaT W3y4yaeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOCHHOCTEW ayJauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Konrtpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O oje 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEIIMIUHEI 2 1 nomorexa O
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CTpoeHue BelllecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Hroro nio pazgeny 5
Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHuueckoe IBUKECHUE 3
a htps:/m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 (ua. Bunkt cin https://m.edsoo.ru/7416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTB. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 II 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
5.3 MexaHnuueckasi SHeprus 4 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KoaunyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TEM u(ppoBLIE
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TenioBble iBJIEHUA
bu6mmoreka [IOK
1.1 C 7| 7
TPOCHHE 1 CBONCTRA Betectsa https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 % 7 20 1 7
OCTOSHHBIH JICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarxurtHrle ABIICHUS 6 1 1.5 bubmmnorexa [IOK
https://m.edsoo.ru/7f4181ce
24 ONeKTpOMarHuTHAst MHIYKIIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro nio pazgeny 37
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJIeHUs
11 MexaHHYeCKOE ABMKCHHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
) OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 B3aumoneiictsue e 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bub K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3jnen 2. Mexanuveckue KoJ1e0aHUS U BOJHBI
bu6mmoreka [JOK
2.1 Mexaandeckue KojaeOaHust 7 3
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasjen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 ) bubnnoreka [JOK
’ DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasjnen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 A3OACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE SIBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 (CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
5.3 SlnepHblie peakiuu 7 1 brbmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3neu 6. [loBTopuTte1bHO-00001a10IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 27




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka uudposbie
n/n Bcero  Kontpoabnbie Ilpakrnueckue
o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypes:
®u3nka — Hayka o0 npupoje. SABIeHUSA IPUPOLIBI. 1

2 duznueckue sIBICHUS. 1

3 Pu3nyecKue BEIMYUHBI U UX U3MEPEHUE. 1

4 VYpok-uccnenoanue "M3mepeHue BpeMEHH NPOTEKaHUs | |
(dbuzuveckoro nporecca'.

5 Metoner HayyHOro mo3HaHHSA. OmnucaHue (QU3NIECKHX | bu6mmoreka [IOK
SIBJIEHUW C MIOMOILIBIO MOJENEH. https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "lIpoBepka THMOTE3bI: MATBHOCTH

6 oJIéTa MIApUKa, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, 1 1
9geM OOJTbIIE BHICOTA ITycKa'.

7 Crpoenue BemectBa. OMNbIThI, 10KA3bIBAIOLINE JUCKPETHOE | bubnmnorexa [JOK
CTPOECHHE BEIIECTBA. https://m.edsoo.ru/ff09fe0Oa

8 JIBH)KEHHME YacTHUI] BEIIECTBA. 1 bubmmorera [TOK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoBanue «OMbITH 10 HAOIIOIEHUIO TEIIIOBOTO | |
pacCUIMPEHHUS Ta30BY.

10 ArperatHbie COCTOSIHHS BEIIECTBA. Ocobennoctu |

arperaTHBIX COCTOSIHHM BOJIBI.
11 O6o6menne mo pasaeny «llepBoHauanbHBIE CBEIACHHS O | bubnmoreka [JOK
CTPOEHUU BELIECTBA» https://m.edsoo.ru/ff0a0378
12 Mexanunueckoe JIBUKEHUE. PaBHOMepHOE u | bubnuotexa [JOK

HCPAaBHOMCPHOC JABHKCHUC. CKOpOCTL. | 2910705000031

https://m.edsoo.ru/ff0a05c6




CKOpPOCTH.

13 Pacuet myTu 1 BpeMeHU ABUKEHHUS. bubmmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 JlaGoparopnass ~ pabora  "OmnpeneneHue  CKOpPOCTU bubmmoreka [JOK
PaBHOMEPHOTO JBHKCHUSA'". https://m.edsoo.ru/ff0a0ae4
bubnmoreka [JOK
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEJl. hitps-//m.c dsogru 0a0c10
16 [TnotHOCTH BemiecTBa. PacueTr mMaccel U 00beMa Tejla IO bubmuoreka [JOK
€ro IUNIOTHOCTH. https://m.edsoo.ru/ff0a0fee
17 Ha"60paT0pHasI pabora  «OmpenencHue  IJIOTHOCTH
TBEPIOTO TEJIa»
18 Pemenue 3anau mo teme "[lnoTHoCTh BemecTBa". ngjg&f;igﬁifoau%
19 Cuila KaK XapakTepUCTUKA B3aUMOJICUCTBUS TEl.
20 Cuna ynpyrocrtu. 3akoH ['yka.
21 Pemenue 3ana4 no teme "Cuna ynpyrocru'.
bubnuoteka [JOK
22 Msweperite ciur. Jlmravometp. https://m.edsogru/fanl778
Jlabopatopnas  pabora  «M3yueHHMe  3aBUCHMOCTHU
23 pacTsukeHus (nedopManuu) TPYKUHBI OT TPUIIOKEHHOU bubmmorexa [OK
CHIIBD https://m.edsoo.ru/ff0al1502
24 SBnenne Tarorenmsa. Cuna Tsokectn. Crmita TSOHKECTH Ha bu6mmoreka [IOK
JpYyrux IJIaHeTax. https://m.edsoo.ru/ff0al8cc
25 Bec tema. HeBecoMocCTs. bubmmorexa [OK
https://m.edsoo.ru/ff0al778
26 Pemenue 3amau mo teme "Cuna tsokectu. Bec Tena". ngj;;f;;gﬁ};oalam
27 CrnoxxeHue ABYX CHJI, HAlpaBlIE€HHBIX MO OAHOM MHPSIMOH.




PaBHopelicTBytomas cui. Pemenue 3aaauy.

i bubnmoreka [JOK
28 Cuna tpeHus u €€ BuAbl. TpeHHre B IPUPOJIC U TEXHUKE.
https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas paborta «M3yueHne 3aBHCHMOCTH CHIIBI
bubmuorexa [JOK
29 TPEHUS CKOJILKEHUS OT CHJIBI JaBJICHUS M XapakTepa
. https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINXCS TTOBEPXHOCTEN
30 Pemrenune 3a7a4 Ha BUIBI CHIL.
N bubnuoreka IIOK
31 O6006menue o Teme "JIBMKCHHE U B3aUMOJCHCTBHE T 1
https://m.edsoo.ru/ff0alde0
1 KonrponsHast pabora mo Teme "JIBkeHWEe U
B3auUMoJiecTBHE TEl".
13 HaBnenune. CrocoObl yMEHbBIIEHUS U YBEIHUYCHUS bubnuorexa [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
bubnuoreka IHOK
34 Pemenue 3agau no treme "JlaBineHnue TBeporo tenaa'. &
https://m.edsoo.ru/ff0a2376
35 [lepenava nmaBieHus TBEPABIMH TEIIAMHM, >KHIKOCTSIMH W bu6mmoreka [IOK
razamu. 3akoH Ilackans. IITHeBMaTHUeCcKHe MAIITUHEL. https://m.edsoo.ru/ff0a25b0
36 3aBUCHMOCTh  JABJICHUS  JKHJAKOCTH  OT  TJIyOWHBL. bubnmnoreka [JOK
I'mppocraTnyeckuii mapagokc. https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «JlaBlieHHe B JKHAKOCTH U Ta3se. bu6mmoreka [JOK
3akoH ITackams. https://m.edsoo.ru/ff0a2826
38 Coob6marortuecsa cocyanl. [ mapaBInuecKue MEXaHU3MBI bubmmorera [TOK
ARl L HAp ‘ hitps://m.eds00.ru/ff0a2970
bu6mmoreka [JOK
39 ManomMmetpsl. IlopimHeBoM KUAKOCTHBIM HAcoC.
prl- 110p g hitps://m.edsoo.ru/ff0a3136
40 Pemenne 3amau mo Teme "CooOmaromiecss COCYIbI.
I'mapaBnuueckre MeXaHU3MBbI'".
41 ATtMmocdepa 3eminn U mpuyuHBL €€ cyliecTBoBaHMs. Bec bubnnorexa [JOK




BO3ayXa. ATMOc(epHOe 1aBliCHUE.

https://m.edsoo.ru/ff0a2b5a

42 N3mepenne armocdeproro nasnenus. Onbit Toppudesim. bubmmorexa [IOK
https://m.edsoo.ru/ff0a2b5a
43 bapomerp-anepoun.  AtmochepHoe ~— OaBieHHEe ~— Ha bubmmoreka [JOK
pa3IMYHBIX BBICOTAX. https://m.edsoo.ru/ff0a2da8
" " bubnmoreka [JOK
44 Pemenue 3amau mo reme " AtmocdepHoe naBiieHue". hitps-//m.cdsoo.ru/ff0a2fcd
45 JleficTBrE XUIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TEJIO. bubnmoreka [JOK
ApxuMenoBa cuia. 3aKoH Apxumena. https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme "3akon Apxumena'.
47 Jlaboparopnas pabora «OrmpeneneHne BbITATKUBAIOIIEH bubnuorexa [JOK
CWJIBL, AICMCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B KUAKOCTh https://m.edsoo.ru/ff0a3276
Jlaboparoprass pabora 1o Teme «lccrmenoBaHue
48 3aBHCHMOCTH Beca Tejla B BOJAC OT 00bEMa MOTrpyKEHHOH B bubmorexa LHOK
https://m.edsoo.ru/ff0a33fc
KHUJKOCTh YacCTH TeJlay.
49 [TnaBanue ten. BozayxormniaBanue. bubnmorexa LHOK
https://m.edsoo.ru/ff0a3514
50 Pemenue 3amau  mo  Teme «IlnaBanue Cymao0B. bubnmnoreka [JOK
Bo3znyxomiaBanuey. https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHcTpyupoBaHue apeoMeTpa Hin
51 KOHCTPYUPOBAHHE JIOJIKHU u onpeleIcHue eé
rpy30H01bEMHOCTH .
5 O6061eHue o Teme «JlaBneHue TBEPbIX TEN, KUAKOCTEH bubnuotexa [JOK
U Ta3oB». https://m.edsoo.ru/ff0a3654
53 KonTponbHast pabora mo teme «/laBineHue TBepAbIX Tell,
KHUJKOCTEN U Ta30BY.
54 Mexanundeckas pabora. MOIHOCTS. bubnnorexa LIOK

https://m.edsoo.ru/ff0a3f82




Pemenne 3amau mo Teme "Mexanudeckas pabora.

bu6mmoreka [IOK

55 MomiHocts". https://m.edsoo.ru/ff0a3f82

56 VYpoxk-uccienopanue "Pacu€r MOIIHOCTH, pa3BUBAaEMOM |
MpHY MOIBEME IO JIeCTHHUIIE"

5 IIpocTele  MEXaHU3MBI. Peryar. buiok. Haxnonnas

! MI0CKOCTh. [IpaBuiio paBHOBECUS phlyara.

53 Peryarm B TexHmke, ObITy W mpupoae. JlaboparopHas 0.5 bubmuorexa [JOK
pabota «VccnenoBanue yCIoBUl PaBHOBECHS PhIYaray. https://m.edsoo.ru/ff0a478e

59 Pewenue 3anau no reme «IIpocTeie MEXaHU3MBD. bubmmorexa [TOK

https://m.edsoo.ru/ff0a48a6

Kosdduument  mome3Horo  AeWCTBUS ~ MeXaHU3MA.

60 JlaGopaTopHas pabora «M3mepenune KIIJ[ HaknoHHOH 0.5
IIJIOCKOCTH

61 Pemenne 3amau mo Teme "MexaHudeckas pabora. bubnuorexa [JOK
Momnocts. KII". https://m.edsoo.ru/ff0adc48

62 Mexannyeckas sHeprus. Kunernueckas U noreHuuaibHas bubnuoreka [IOK
DHEprusl. https://m.edsoo.ru/ff0a4252

63 [IpeBpanieHne MexaHM4YECKOM YHEPTUU. 3aKOH COXPaHEHUS bubnmnoreka [JOK
MEXaHUYECKOW dHEPTUH. https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 10  TemMe "DKCIepUMEHTAIbHOE

64 onpee’eHue N3BMEHEHUsI KHHETUUECKOW U MOTEHUUAIbHON 1
SHEPTUHU NPU CKATBIBAHUM TE€JIa IO HAKJIOHHOM IJI0CKOCTH"

65 Kontponbaast pabora mo Teme «PaboTta W MOUIHOCTb.
DHeprus.

66 PeszepBHblii  ypok. Pabora ¢ Tekcramum 1O TeMme bubmuorexa [IOK
"Mexannueckoe aBHKeHue" https://m.edsoo.ru/ff0adec6

67 PesepBHblii ypok. Pabota ¢ Tekctamu no teme "JlaBinenue bubnnorexa [JOK

TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"”

https://m.edsoo.ru/ff0adffe




68 PesepBHbIil ypok. Pabota ¢ Tekcramu mo teme "Pabora.
Mominocts. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bceero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsbl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
. bubnuorexa [{OK
1 KMHETUYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, )KUAKOTO U | bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIECTBA Ha |
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETHYECKON TEOpUHU
bu6mmoteka IIOK
5 Kpucrannnueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubmuoreka [IOK
[ToBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bu6nunorexa LIOK
7 TemnmoBoe pacuIMpeHre U CKATHE 1
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIepaTypbl CO |
CKOPOCTBIO TEIJIOBOTO JIBMIKEHHS YaCTHUII
9 Buytpennsist sneprus. CrnocoObl H3MEHEHHS | bubmuorexa [JOK
BHYTPEHHEHN SHEPrUuU https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buns! Tenuonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "[IpakTuueckoe

bu6nmmoreka [IOK

11 HCIOJIb30BAHKE TEIMJIOBBIX CBOMCTB BEILIECTB
B " https://m.edsoo.ru/ff0a65c0
Y MaTepHajoB B IIEIAX YHEProcOEepeIKECHHS
12 KonnuectBo TeminoTsl. Y aenpHas bubnuorexa [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. bu6mmotexa [JOK
TemmooOMeH 1 TEIIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota "HccrnenoBanue
14 SIBJICHUSI TETUIOOOMEHA TIPH CMETIINBAHUN bubmmorexa [TOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BOABI
Pacuer konuuecTBa TEMIOTHl, HEOOXOAMMOTO
15 JUIS HarpeBaHUs TeJa U BBIIEISIEMOr0 UM
MIPU OXJIAXKICHUU
16 Jlaboparopnas pabota "Onpenenenue bubnmorexa [JOK
yAEJIbHON TEIJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnnorexa [JOK
Ccropasus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeNIbHAsI TeIIoTa bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopatopHnas pabota "Onpexnenenue bubmmnoreka HOK
yAEJIbHON TEIIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmmnoreka HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubmuorexa [JOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopnas padora
"OnpeneneHne OTHOCUTENHHOM BIa>KHOCTH
BO3yXxa"

Penrenue 3amau Ha onpe/esieHHe BIaKHOCTH
BO3/yXa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIUTIBI paOOTHI TETJIOBBIX ABUTATENICH.
[TapoBast TypOuHa. /|Burarens BHyTPEHHETO
CTOPaHHUs

25

26

27

KII/ TermoBoro nurarens. Tenmnosbie
JIBUTATEJIH U 3aIIUTa OKPYKAIOIIEH CpeIbl
3aKOH COXpaHEHMS U IIpEeBpalICHUs YHEPTUN
B TEIUIOBBIX IMpoIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TennoBele sABICHUA. VI3MeHeHNnE
arperaTHbIX COCTOSIHUM BemecTna'

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

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

28

Kontponbnas padota o teme "TemnoBbie
siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM
Berecrna"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpusauus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-nccnenoBanue "IneKTpu3anus Tl
MHIYKIUEW U IPU CONPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a87e4

32

33

OnexTpuueckoe nojie. HanpsskeHHOCTD
aneKTpudeckoro nois. [IpuHnmn
CYyNEPHO3UIINU AIEKTPUUECKUX MO

Hocurenun QJICKTPHUYCCKUX 3apsA10B.

bubnunotexa LIOK
https://m.edsoo.ru/ff0a8a0a




DnemeHTapHbId 3apsia. CTpoeHrue aToMa

IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH

bubnunoreka LIOK

34
COXPAaHEHUs DIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha IPUMEHEHUE CBOKCTB bubnmnoreka HOK
DJIEKTPUUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €0
bu6nmmoreka [IOK
36 cyuiectBoBaHus. ICTOUHMKH
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bubmuoreka [{OK
37 JIeCTBUS SIIEKTPUYECKOTO TOKa
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOJIHUKU U 1
JADTICKTPUKH"
39 DNEeKTPUUYECKHUI TOK B METaJJIAX, KUKOCTAX bubmmoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKTpuYecKas 1erb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlaGopaTopHas pabora 0.5 bubmuorexa [IOK
"N3mepenue u peryinupoBaHUe CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BoasTmerp.
" bubmuoreka [IOK
42 Jlaboparopnast pabora "U3mepenne u 0.5
" https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HanpsHKEHUS
43 CornpoTuBIIeHHE POBOAHUKA. Y ACIBHOE bubnmnorexa [JOK
COIIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS | bubnmnoreka [JOK
IPOBOJIHUKA OT €r0 JJIUHBI, ILIOMa N https://m.edsoo.ru/ff0aa738
MOTEPEYHOro CeYeHUs U MaTepuana”
45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSKEHHUSL. bubmuoteka [IOK




3akon OMa Jy1sl ydyacTKa 1enu

Jlaboparopnas pabota "Hccrnenoanue
3aBUCHMOCTH CHJIbI TOKA, HAYIIETO Yepes3

https://m.edsoo.ru/ff0aa44a

bubnunoreka LIOK

46
PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEJIMHEHHS IPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBmia
43 CJI0’KECHUS HANPSHKEHUM TTPU bubnnoreka [JOK
II0CJIEI0BATEIILHOM COCAUHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlabopartopnas padota "IIpoBepka npaBuia
PHAP POBEpIa fp bubnuoreka [{OK
49 JUISL CWJIBI TOKA IIPU ITapajuIeIbHOM
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pewrenue 3amau Ha npumeHeHue 3akoHa Oma bubmmoreka [JOK
JUTSL PA3JIMYHOTO COCIMHEHUS TIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
paboOTHI U MOIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre en U MOTpeOuTenu
. bubmuoreka [IOK
53 3JIeKTpHUecKoi sHepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
54 "DnexkTpudeckue 3apsaapl. 3apsHKEHHBIE Tea bu6muoreka [JOK
U uXx B3aumoaeucTBus. I1ocToSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"
55 Kontponbras paboTa mo teme bubnuotexa [JOK




"DnexkTpuuecKue 3apsaapl. 3apsIKEHHBIC Tella
" uXx B3aumoacucTaus. I1ocToSHHBIN
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abea8

56 IlocTosTHHBIC MAarHUTEI, KX B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue nonei | bubnmnoreka HOK
MOCTOSIHHBIX MAarHUTOR" https://m.edsoo.ru/ff0ac3d0
53 MarnautHoe moje. MarautHoe nojie 3eMiIn U bubnuorexa [JOK
€ro 3Ha4Y€HHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaroutHoe mose
bubnunoreka LIOK
59 ANEKTPUYECKOr0 TOka MarHuTHoe mnose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKU C TOKOM
[IpuMeHeHue 37EKTPOMarHuTOB B TEXHUKE.
" " bubnunoreka LIOK
60 Jlaboparopuas padota "M3ydeHue qeicTBHs 0.5
" https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonbs3oBanue >neKTpoABUTATENICH B
. bubmuoreka [IOK
61 TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas padota "KoHcTpynpoBanue u
u3ydeHue paboThl AeKTpoaBUraTesns”
2 OnsiTel Dapajnes. 3aKOH AIEKTPOMarHUTHOM
nHaykuuu. [Ipasumno Jlenna
DnekTporerepatop. CriocoOb! MOTyYeHUS
63 ANEKTPUYECKON dHEPTUHU. DINEKTPOCTAHIIUU
Ha BO300HOBJISIEMBIX UCTOYHUKAX IHEPTUU
64 [ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe
"DneKTpuuecKre U MarHUTHBIE ABJICHUA"
65 KonTponbhas pabota no teme bubmuoteka [IOK

"DEKTPUYECKUE U MATHUTHBIC SBIICHUS"

https://m.edsoo.ru/ff0acb14




66 PesepBHbIitl ypok. Pabota ¢ TekcTamu mo | bubnmnoreka HOK
teme "TeruioBblie siBIeHUS" https://m.edsoo.ru/ffO0accSe
67 PesepBHblit ypok. PaGota ¢ Tekcramu 1o | bubmmoreka [JOK
teme "[loCTOsITHHBIN 3JIEeKTpUYEeCKU TOK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblil ypok. Paborta ¢ TekcTamu 1o |
Teme "MaruuTHeie siBIeHUS"
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
] Mexanunueckoe aBuxeHue. MarepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXAHUYECKOI'0 JIBUKECHUSA https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE NMpAMOIIMHEITHOE ABUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSAMOIUHEMHOE IBUKEHUE. |
Cpenssisi U MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE pAaBHOYCKOPEHHOE | bubnnorexa [HOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHENHOTO
6 PaBHOYCKOpPEHHOTO ABMXeHus. ['paduk 1
CKOpOCTH
JlaGopaTtopHas padota "Onpeaenenue
7 CKO peHI/Dl: Ten: pu aBHopcxo €HHOM 1 1 bubmorexa HOK
YEROP PH PaBHoyCROPEHIO https://m.edsoo.ru/ff0adb18
JBIDKEHUH 110 HAKJIOHHOW TIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
. bubnmoreka [JOK
9 [lepuon u wactora obpamenus. Jlnnelinas u 1
https://m.edsoo.ru/ff0ae176
yTJIOBasi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHUE 1

11

ITepBeriit 3akoH HeroToHa. Bektop cuitbl

bu6mmorekxa [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HerotoHa. bubnunoreka [HOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Hetotona. Cynepno3uius cui bubmorexa HOK
https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnunoreka HOK
HeroTona https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka bubmmorexa [IOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuita ynpyroctu»
17 JlabGopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IIPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Citna Tpers https://m.edsogru/fanﬂ%
19 Pemenue 3amau no reme «Cua TpeHUsD» bubnnorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
Kod(puImenTa TpeHHs CKOJIbKEHHS" https://m.edsoo.ru/ffOaf8be
71 Pemenue 3agau no teme "3akonsl HproTOHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuta TS)KeCTH Y 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepenuus "JIBuxkeHue Tea1 BOKPYT
23 rpaBUTalMOHHOrO HeHTpa (ConHeuHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuna TsSxecTu u bubnmoreka [JOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHU4eCcKasi CKOPOCTb. bubnnorexa [JOK




HesecomocTs 1 neperpysku

PaBHOBecue MaTepuabHOM TOYKH.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe

https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK

26
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHUs
27 MowmeHT cuibl. LeHTp TsKECTH
73 Pemenwne 3agad mo Teme "MOMEHT CHIIBL. bubmuorexa [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
" bubnuorexa [JOK
29 MexaHuueckoe IBUKECHHE.
. " https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTtponpsHas pabora o Teme
" bubnuorexa [JOK
30 MexaHnuyeckoe JBUKEHHE.
. " https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH
31 COXPAHEHUS UMITYJIbCA. YIIPYTO€ U bubmmorexa [TOK
P y o Py https://m.edsoo.ru/ffOb07fa
HEYTPYTroe B3auMOJICICTBIE
3 Pemenue 3anau no reme "3akoOH COXpaHEHUS bubnmnorexa [JOK
ummyibca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHHE
B IIPUPOJIE U TEXHUKE"
b K
34 Mexanuyeckas paboTa U MOITHOCTb nommorexa O
https://m.edsoo.ru/ff0b0a84
35 Pabota cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuotexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM

JABUXXCHUU TEJIa I10 FOpPI3OHT3J'IBHOﬁ




IOBEPXHOCTU

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnnoreka [HOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3y4ueHue 3akoHa bubmmoreka [JOK
COXpaHEHUS DHEPT U https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubmuorexa [JOK
XapaKTEpUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxatomue Kojnedanus. BolHyXk1eHHbIE bubnnorexa [HOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U Ipy>KUHHbBINA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb [IEPUOIA
. bubmuorexa [JOK
44 KoJIe0aHUM OT )KECTKOCTH MPY>KUHBI U MacChI
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienne 3Hepruu Npu MEXaHUYECKUX
KOJIe0aHUsAX
JIaGopartopHas padora «Onpeaenenne
PaTOpHai b P N bu6mmorexa [IOK
46 4acTOTHI U NIEpHO/a KojeOaHU Npy>KMHHOTO
https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlabopaTtopHas pabota «IIpoBepka
47 HesaBI;chq)ocmpne nojaa IfOHeé)aHHfI rpysa bubmmorexa [TOK
pros pysa, https://m.edsoo.ru/ff0b197a
MO/IBEIICHHOTO K HUTH, OT MACChl Ipy3a»
Mexanunueckue BoJaHbI. CBOMCTBA
48 MEXaHM4eCKUX BOJH. [IpogosibHbIE 1 bubmmorexa [TOK
e https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepennus "MexaHn4ecKnue BOTHBI




B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"

50 3Byk. Pacnipoctpanenue u oTpaxeHue 3ByKa
51 Ypok-uccienoBanue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"
57 ['poMKOCTB 3ByKa U BHICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 Ypok-koHpepeHmus "YubpTpa3Byk u bubmmoreka [JOK
UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJILHOU paboOTe MO TeMe
" bubnuoreka [IOK
54 3aKoHbI COXpaHeHusl. MexaHn4eckue
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJIHBI
KonTponbhas pabota no teme "3akoHBbI
55 coxpaHeHus. Mexanndyeckue KoiebaHus u
BOJIHBI"
56 DIEKTPOMAarHuTHOE IO0JIE. bubnnorexa [HOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepentus "llkana
2JIEKTPOMAarHUTHBIX BOJIH. Mcnons3oBanue bubnuoreka [IOK
58
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOU https://m.edsoo.ru/ffOb2fe6
cBs3Hu"
Ypok-uccnenosanue "M3ydeHue cBONCTB
59 3JIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO bubnrorexa LOK
P " https://m.edsoo.ru/ff0b2c6¢c
MOOWIBHOTO Tese(hoHa
60 Pemenue 3a1ay Ha onpeeneHyne 4acToTsl U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DeKTpoMarHuTHas IPUpoa CBETa. bubnmoreka [JOK

Cxopocth cBeTa. BomHOBBIE CBOICTBA CBETA

https://m.edsoo.ru/ff0b31d0




Uctounuku cBeta. [IpsiMonuneitHoe

62 acrpocTpaHeHnue cBera. 3arMeHus: CoJiHIa U bubmorexa [TOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
JIyHbl
3aKOoH OTpa)keHHs cBeTa. 3epkaia. Pemenue
bu6mmoreka [JOK
63 3a/1ay Ha IPUMEHEHUE 3aKOHA OTPAKCHHS
https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomienne cBeta. 3aKOH NPEIOMIICHUS bubmumoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEeHHEE OTpaKCHUE CBETA.
yip P bubmuorexa [JOK
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAAX
JlaGopaTtopHas padota "HcciaenoBanue
66 3aBUCHUMOCTH yTJia IPEIOMIICHUSI CBETOBOTO
Jqy4a OT yIJia aJeHHs Ha TpaHule "BO3yX-
crexno""
Ypok-koHpepenius "Vcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [JOK
68 JIna3el. OnTHYecKas CHiia JIMH3BI 1
https://m.edsoo.ru/ffOb3f2¢
bu6mmoreka [JOK
69 IToctpoenne n300pakeHUH B JIMH3aX
P P https://m.edsoo.ru/ff0bd4da
JlaGopaTtopHas pabora "Onpeaenenue
70 dox chﬂorlco) aCfTOSIHI/ISI u oli[mqecxoﬁ CHJTBI bubmorexa [TOK
Y I\), " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
71 Ypok-koHpepenius "Ontudyeckue TMH30BbIE bubnuorexa [JOK
npubops” https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuyeckasi cucrema. 3peHue bubnuotexa [JOK




https://m.edsoo.ru/ff0b4684

Ypok-koudepenius "Jlepexto 3peHus. Kak

73 |
COXPaHUTb 3pPEHUE
Pasnosxenue 6enoro cBera B ciekTp. ONbITHI
74 Hprorona. CioxkeHue CrieKTpaibHbIX [IBETOB. buGnnorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBera
JlaboparopHas pabota "OnbITH 11O
75 Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP U bubmmoreka [JOK
BOCIIPUATHUIO LIBETA NPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/ICHUU Yepe3 1IBETOBbIE GUIBTPHI"
Ypoxk-npaktukym "BosgHOBBIE CBOMCTBA
76 CBeTa: JAHcIepcusi, HHTepPEepeHIINs U
nudpakmms"
77 OmneiTel Pe3epdopaa v ruranetapaast MoJIeThb bubnnoreka [JOK
aromMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atroma bopa
79 Hcnyckanue u norsouieHe cBeTa aTOMOM. bubnuoreka [IOK
KBanTsI. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "Habmronenne ciekTpoB bubnnoreka [JOK
ucIycKaHus'" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTB U €€ BUIBI bubmnorexa LIOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro sapa. Hyknonnas bubnuorexa [JOK
MOJENb https://m.edsoo.ru/ff0c18ac
bu6mmorexa [IOK
83 PannoaktuBHbIe npeBpanieHus. 30Tomnsl hitps:/m.cdsoo.ru/ff0clald
24 Pemenue 3agau no teme: "PagroakTuBHBIC bu6mmorexa [IOK

npeBpauieHus "

https://m.edsoo.ru/ffOc1b4a




85

[Tepuon nmomypacnanga

26 Ypok-koHpepenmus "PagnoakTuBHBIC bubmmoreka [JOK
W3JIyYEHHS B IIPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SAnepHble peakuu. 3aKOHbI COXpPaHEHUS bubnunoreka [IOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 DOHeprus CBsI3U aTOMHBIX sA1iep. CBA3b MACChI bubnnoreka [HOK
U DHEPIruun https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "Anepusie peakuun”

90 Peakuuu cuHTE3a M JETECHUS AED. bubmuorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenus "SnepHast sHepreTuka.

91 JeicTBUs paIuOaKTUBHBIX U3TyUYE€HUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

9 "DJIeKTPOMarHuTHOE MOJIE. bubnuorexa [JOK
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas padbora no teme

93 "DJIeKTPOMarHUTHOE TIOJIE.
DNeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o600menune. JlaboparopHsie bubnnoreka [JOK
pabotsl o Kypcey "Bzaumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOopenue, o6o0mmenue. Permenue

95 pacyeTHBIX M KAYECTBEHHBIX 3a/a4 [0 TEME bubmmorexa [TOK
" " https://m.edsoo.ru/ff0c2572

Tennosle mporeccsl
96 [ToBropenue, 06o0meHue. Perenne bubmmoreka [IOK

PaCYCTHBIX U KAaYCCTBCHHBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22




"KIIJI TeroBeIX aBurarenci"”

[ToBTopenue, 0600mmenue. Permenune

bubmuorexa [JOK
97 paCUETHBIX U KAYECTBEHHBIX 3a/1a4 M0 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexkrpoycTtaHoBOK"

98 [ToBTOpenue, o606meHue. JlabopatopHbie | | bubnunorexka [HOK
pabots!l o Kypcy "CBeToBble BICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMU I10 TeMe "3aKOHBLI COXPAaHEHUS B 1 bubnmnorexa [IOK

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

100 [ToBTOpenue, 06o6menue. Padora ¢ | bubnuorexa [JOK
Texkcramu 1o TeMe "Konebanus 1 BOIHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 06o0menune. Padora ¢ | bubmmorexa [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUAA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHne. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas u sijepHast 1
¢uznka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka (B 2 yactax), 7 knacce/ ['eanenmreiin JI.3., bynartosa A. A., Kopuunnes
N.H., Komkuna A.B.; mox penakmueii Opiora B A., O01iecTBO ¢ orpaHuYeHHOMN
orBeTcTBeHHOCTHI0 « BUHOM. JlabopaTopus 3HaHUI»; AKIIMOHEPHOE 00IIECTBO
«3narenbctBo «IIpocBemenue

» ®usuka (B 2 yactax), 8 kiacc/ 'ennenmreitd JI1.O., bynaroa A.A., KopHuibses
N.H., Komkuna A.B.; nox penakiueit Opiosa B.A., O01iecTBO ¢ orpaHUYeHHOMN
orBeTcTBEHHOCTHI0 «BUHOM. JlabopaTopus 3HaHMi»; AKHMOHEPHOE OOLIECTBO
«3narenbctBo «IIpocBemeHue

» Gusuka (B 2 yactsx), 9 knacce/ ['ennenmreiin J1.3., Bynarosa A. A.,
Kopuunses U.H., Komkuna A.B.; mox pexakiueit Opiosa B.A., OGmiecTBo €
orpaHn4eHHon 0TBeTCTBeHHOCTHI0O « BMHOM. JIaGoparopus 3HaHU»;

AknmonepHoe obuiectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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