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IMOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma mno ¢Qu3uke Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€ToM deaepaabHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenopaBanust yueOHoro npenmera «Ousnkay.

ConepxaHue mporpaMmbl MO (PU3MKE HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAIOIIUXCS W OpPraHU3alUI0 H3YYCHUS
Gbu3NKN Ha NESITeNTbHOCTHOW OCHOBE. B mporpamMme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpemmera B peanusamuu TtpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyYCHHs, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYCOHBIX IMPEAMETOB Ha ypOBHE
OCHOBHOT'O 00IIIEro 00pa3oBaHusl.

[Iporpamma 10 (uU3HMKE YCTAaHABIMBAET pacOpeleleHrue Y4eOHOro
Marepuajga Mo TrojgaM oOyueHus (MO KJjaccam), MpeajaraeT MTPUMEPHYIO
MIOCTICIOBATEIPHOCT  M3YyYEHUST TEeM, OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSA
PEIMETHOTO COACPKAHUSA U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yYarOIIXCs.

[Iporpamma mo ¢usuke pa3paboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl O Y4eOHOMY TIPEIMETY .

dusuka SABISIETCS CUCTEMOOOPA3yIOIIMM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (PU3HUECKHUE 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB
U SBIICHHM, H3yYaeMbIX XHUMHCH, OHOJIOTHEH, acTpoOHOMHEH M (PU3HUISCKOU
reorpaduel, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYI) KapTUHY MHDA,
IpeaocTaBisieT HauOonee sCHbIE OOpas3lbl NPUMEHEHUsS HayyHOro MeEToJla
MO3HAHUsA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna W3 raaBHBIX 33/1ad (pU3UUECKOro oOpa3oBaHUs B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TIpeArojiaraeT OBJaJCHUE
CIENYIOIMMUA KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH E€CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  HCHOJB30BaTh  HAyYHBIE
JI0KA3aTeNbCTBA JIJIsl TIOJTyYEeHUSI BBIBOJIOB.

Ilenmn wu3ydenus ¢GU3NKKA HA YPOBHE OCHOBHOTO OOIIET0o 0Opa3oBaHUS
omnpenencHsl B Konrenmuu mnpenomaBaHus ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoii @exepauuu, peaTnu3yOMIHUX
OCHOBHBIE  001I€e00pa3oBaTEIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Konnernn MunucrepcrBa npocemienus: Poccuiickoit @enepanuu (mpoToKoJ OT 3
nexadbps 2019 r. Ne TIK-4BH).

eau ndyyenus Gu3uKu:

e TMpuoOpeTeHHue HHTEepeca U CTPEMJICHUS OOYy4YaloIUXCi K HaydYHOMY



W3YUYCHUIO TPUPOABI, PA3BUTHE WX MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE
MCCIIEIOBATEIbCKOIO OTHOIICHUS K OKPY>KAIOIIHUM SIBIICHUSM;
dbopMupoBaHHE HAYYHOTO MHMPOBO33PEHUsI KakK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepUH U PyHIaMEHTAJbHBIX 3aKOHOB (DU3UKH;
dbopMupOBaHHUE MPEICTABICHUNH O PO (PU3MKK I Pa3BUTHUS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poeCCHOHAIILHON JICSITCIFHOCTH, CBSI3aHHOM C (DM3UKOM, TIOJTOTOBKA K
JajabHeWIleMy 00Oy4eHHUIO B 3TOM HAMNpPaBJICHUMU.

JlocTrkeHrne 3TUX LeJed mporpaMMbl 1O (PU3MKE HAa YpOBHE OCHOBHOIO

o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a1a4:

npuoOpeTeHne 3HAHUHW O JUCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX U KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHNe YMEHUN OMHMCHIBATh U OOBSACHATH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;

OCBOCHHME METOJOB pEIICHHUs] MPOCTEUIIUX pacy€THBIX 3adad C
UCIIOJIb30BaHUEM duznyeckux MoJIeNeH, TBOPUYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIE SIBJICHUS U BBIMOIHATE OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIBHBIC HCCIEAOBAHUS  C
UCTIOJIb30BaHUEM HU3MEPUTEIBHBIX MPUOOPOB;

OCBOEHME NMPUEMOB PabOThl ¢ MH(popManuend (PU3NIECKOTO COJEp KAHMS,
BKJTIFOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OlIeHWBaHNE NHPOPMAIIUH;

3HAKOMCTBO €O cpepamMu podeccuoHaTbLHON AeATEIbHOCTH, CBI3aHHBIMU
¢ (u3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSX (PU3NUECKON HAYKH.

| Ha u3ydenne ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

obpazoBaHus oTBoAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B He/ieN0), B 8
kJacce — 68 yacoB (2 yaca B Hezen), B 9 kinacce — 102 gaca (3 gaca B Heneio).

[Ipennaraemsbiii B mporpaMmme Mo (pu3MKe nepeueHb J1abopaTopHbIX padoT u

OTIHITOB HOCUT PEKOMEH/IATEIbHBIM XapaKTep, YIUTEIb JIeJaeT BHIOOp MPOBEICHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
00yyaroImuXxcsi, CIUCKa AKCIEPUMEHTANbHBIX 3alaHUM, MpeUiaraéMbiX B pamMKax
OCHOBHOT'O F'OCY/IapCTBEHHOTO AK3aMeHa Mo (PU3HKeE.



COIJEPKAHUE OBYUEHUSA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAKOIIEr0 MUPA.

®usnka — Hayka o mpupone. SABneHus npuponsl. Ousznyueckue SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaMuuHbL. M3mepeHue ¢uzmdeckux BenuduH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuit. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka wu Jpyrue ecTecTBEHHbIE HAyKH HM3Yy4alT MPUPOIY.
EcTecTBeHHO-HAYYHBIM METOJl TO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBIDKCHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUTIOTE3, OOBSICHEHNE
HabmogaemMoro aBineHus. Onucanue GU3NIECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUJIOBbIE, SJIEKTPUUYECKHUE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npuOOPHl U MPOIEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OrnpezienieHre LEHbI IeeHUs IIKaIbl U3MEPUTEIILHOTO MPUOopa.
H3mepenue paccTossHui.

N3mepenne o0bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenre pa3MepoB MajbIX TEI.

N3Mmepenue TtemmnepaTypbl MpU TMOMOIIU >KUJKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEpaTyphbl.

6. [lpoBeneHue mcciaeaoBaHUs MO MPOBEPKE TMIOTE3bL: AAIBHOCTH MOJETA
[IapyKa, MyIIEHHOIO0 TOPU30HTAIIBHO, TeM OO0JbIle, YeM OOJbIIE BHICOTA
yCKa.

Paspneu 2. IlepBoHayanbHbIe CBEJACHUS 0 CTPOCHMH BeleCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJIEKYJIbI, HMX pa3Mepbl. OIbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEIECTBA.

JIBrkenne yactul BemiectBa. CBsA3b CKOPOCTH JIBUKEHUS YacTHL[ C
TemriepaTypoil. bpoyHoBckoe aBuxkeHue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUJKOCTEN U TBEPIBIX
(kpucTamnueckux) Tela. B3auMocBsI3b MEXKIy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO ABMKEHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBjaeHUN,  OOBSACHSIONMIUXCA  MPUTSHDKEHUEM WM
OTTAJIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHUEM
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doTorpaduii).
2. OnbITHI 110 HAOIIOIEHUIO TEIIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnBITHI 10 OOHAPYIKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH)XEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JABUKCHHE.
Cxopoctb. CpellHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SBrneHue WHEpUUU. 3aKOH MHEpUMHM. B3aumopelcTBHE Tel Kak HpUYHHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00bEMa BelIecTBa.

Cuiia Kak XapakTepuCTUKa B3auMOJeUcTBUs Tesl. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS U CHUJIa
TskecTH. CHlla TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crioxkenune
CWJI, HAIPABJIEHHBIX 0 OJHOW IpsiMoM. PaBHonelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKoJIbKEeHUS U TPeHHUE TTOKos. TpeHne B MpUpoje U TEXHUKE.

Hemoncmpayuu.

Halnronenue MmexaHM4eckoro ABMKEHUS Tela.

N3Mepenne ckopoCcTH MPSAMOJIUHENHOTO ABUKEHHS.
HalGntonenue siBneHus nHEpIuy.

HaGnronenue n3aMeHeHus1 CKOpOCTH TP B3aUMOJICHCTBUU TeE.
CpaBHeHHE MacC MO B3aUMOJICHCTBUIO TEI.

CroxeHue cull, HalpaBJICHHBIX 110 OJHOU MPSAMOW.

./Iaﬁopamopubte pabomul u onvimol.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IlIapyKa B XKUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jjajee).

2. OmpepneneHuie CpeHEN CKOPOCTH CKOJbXEHUs Opycka WM IIapuKa 0
HAKJIOHHOM TJIOCKOCTH.

3. OmnpenesieHUE TUIOTHOCTH TBEPIOTO TEA.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTshkeHUs (nedopmarium)
NPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.

5. ONBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

HNasnenune. CriocoObl YMEHBIIICHUSI ¥ YBEIMUEHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0BbEMa, TemmepaTyphl. llepemaua naBneHus
TBEPJIBIMU TEJIAMH, KUJAKOCTSIMU U razaMu. 3akoH [lackans. IlHeBmaTuueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHBI. ['mapocratnueckuit
napagokc. Coobmiaroiuecs: cocyibl. [ uipaBinueckue MeXaHu3Mbl.

AtMocdepa 3emnn u armocepHoe naBineHue. [IpuynHbI CylecTBOBaHHUS
Bo3aylHON oOonouku 3emuu. Onbit Toppuuemwntu. M3mepenue atrmochepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOT0 JAaBJEHHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[Tpubops! 17151 M3MepeHus: arMoc(hepHOro IaBJICHHUS.
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JleficTBUE )KUJIKOCTHU U Ta3a Ha MOrPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYpPHI.

[Iepenaya naBiueHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst cocy/bl.

I'mppaBnuueckui npecc.

[IposiBneHue neicTBust aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTu
TE€Ja ¥ IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BRITANTKMBAOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBre maBaHus TEN: IUIABAHWE WIM NOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOMN B
KUJKOCTb YaCTH TEJA.

2. OmpenesnieHUE  BBITAJIKHUBAKOIIEH  CWIbL, JEHCTBYIOUNIEM Ha  TEJo,
NOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CUIIbI, AEHCTBYIOIIEH HA TEIO
B JKUJKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUJKOCTH.

5. KoncTtpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH W
OIIPENICNIEHUE €€ TPY30IIOABEMHOCTH.

Paszpnes S. PaGoTra u1 MOIIIHOCTB. JHEPrus.

Mexanunueckast pabota. MOLIHOCTb.

[IpocTble MeXaHU3MBI: pblYar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pblyara. [IpumMeHeHue mpaBuiia paBHOBECUs pbluara K OJIOKY.
«3onotoe mpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas ¢ NOTEHIMAJIbHAs DSHEPTHUs.
[IpeBpaiienre 0AHOTO BUAA MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHUs
DHEPrUU B MEXAaHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPHU PABHOMEPHOM JBUKEHUU TeEJa
110 TOPU3OHTAIIBHON ITOBEPXHOCTH.

Hccnenosanue ycinoBuii paBHOBECHs pblyara.
N3mepenune KII/1 HakJIIOHHOM IIJIOCKOCTH.

4. V3yueHwue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KUIACC
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Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISPHO--KUHETUYECKOW TEOPUHM CTPOCHUS
BellecTBa. Macca U pa3Mepsl aTOMOB M MOJIEKYJI. ONbIThl, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, MKUIKOTO W Ta3000pa3HOTO COCTOSHMM BEIIEeCTBa.
Kpucramnuueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPJIBIX TEJ HA OCHOBE TIOJIOKEHUU MOJEKYJISPHO--KUHETHUYECKON TEOPHH.
CmaumnBaHNe U KalmWUISIPHBIE sIBJICHUS. TemioBoe pacliupeHne U CHKaTHeE.

Temneparypa. CBsi3b TeMHeEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBHXKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEW SHEpPruu:
Temionepeaaya 51 COBEPIIICHUE paboTHI. Bunet TEIIoNEepeAaUn:
TEIUIONPOBOHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonuuectBo Tennotsl. YaenbHas TEIIOEMKOCTh BellecTBa. TernmooOMeH u
TEIJIOBOE paBHOBeCHME. YpaBHEHUE TeruioBoro OanaHca. IlmaBinenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapoobpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOro
JABJICHMUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Mpuniuner pabotsl TeruioBbix nBurareneit KIIJ[ TeroBoro asuratesns.
TennoBble NIBUTATENN U 3AIUTA OKPYKAIOIIECH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPALLIECHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

Habnronenue 6poyHOBCKOTO ABUKEHUS.

Habmronenune nuddysun.

Habntonenue siBieHNi cCMauyuBaHUS U KaUJUISIPHBIX SIBIICHUIA.

Habnronenue TeniaioBoro paciumpeHus Ted.

N3MeHnenune naBieHus ra3za NMpu U3MEHEHUH 00bEMA U HArpeBaHUU WIIU

OXJIaXKJICHUH.

6. IIpaBuna uzmepeHus TeMnepaTypsl.

7. Bunel Temonepenayu.

8. OxJjaxk/JIeHHe MMPU COBEPILICHUU PAOOTHI.

9. HarpeBanue mipu coBepiiieHur pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaGnroneHnue KureHus.

12. HabmroaeHue nmocTostHCTBa TeMIIEpaTyphl MPH TIJIaBICHUH.

13. Moaenu TErIoBbIX JABUTATENEH.

Jlabopamopnsie pabomul u onvimol.
OnbITEI IO OOHAPYXKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSHKCHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WM caxapa.
OnpITEl MO0 HAONIOJEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPJBIX TEIL.

vk W



Ornpenenenue qaBieHNs BO3IyXa B Oa/VIOHE LITIPHUIIA.

5. OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb JABJIICHUSA BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

6. [IpoBepka rumnoTe3bl IMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOntonenue wu3MeHeHUsT BHYTPEHHEW OSHEpPruM Tejla B peE3ysbTare
TerIonepeauu U padoThl BHEITHUX CHJL.

8. HccrnemoBanue sBIEHHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U
ropstuer BOJIBL.

9. OmpezneneHue KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJIOM  MpH
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIUJIUHIPOM.

10. OnpeneneHne yaeapHON TEIIIOEMKOCTH BEIECTBA.

11. MccnenoBanue npolecca HCHapeHusl.

12. OnpeieIeHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenieneHne yAeNnbHON TeIIOTHI IUIABJIEHUS JIbAA.

Paznen 7. JiaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzauus Ten. /[Ba poma dIEKTpUUECKUX 3apsAloB. B3anmonelicTBue
3apsokeHHbIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsSKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEIaMH).

OnekTpudeckoe nojie. Hampsx€HHOCTh anekTpuyeckoro mois. [IpuHuun
CYyHEPHO3ULIMH JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsgoB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsii.
Crpoenue aroma. IIpoBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DIIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHHUS BJIECKTPUUYECKOTO TOKA.
HNctounuku mMOCTOSHHOTO TOKA. JIeMCTBUSI AIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuna  TOKa.  DIEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE COMPOTHBICHHE BemiecTBa. 3akoH Oma
s ydactka uenu. l[locienoBarenbHOoe W mapaJUIeIbHOE  COEOUHEHHE
IIPOBOJHUKOB.

PaGota u MomHOCTh dJeKkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenia.
DNEeKTpUYECKUe 1ENu U MOTPeOUTenu dMEeKTpUIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrostHHble  MarHuThl.  B3auMoOnencTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarHuTHoe 1ose 3eMJId U €ro 3Ha4eHue AJisl )KU3HU Ha 3emuie.
OnbiT  Opcrena. MaruuTHoe Tmojie  JJIEKTpUYeckoro Toka. [lpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJSI HA TPOBOAHUK C TOKOM.
DJIEKTPOJABUTATENL MOCTOSHHOTO TOKa. MCHoJib30BaHUWE 3JIEKTPOJBUTATENIEN B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmneiTel @apanes. SABneHue aMeKTpoOMariuTHOM HHAYKIMK. [IpaBuiio Jlenua.
DIIEKTPOTrE€HEePaTOP. CriocoOmI MOJTy4YEHUS AIEKTPUYECKOMN SHEPTHUH.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.



Jemoncmpayuu.
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25.

DIIeKTpU3aLUs TEIl.

JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMO/JICUCTBHUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U ICHCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHAYKIIHUS.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPSAI0B.

[IpoBOHUKY M TUBJIEKTPUKHU.

MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJISL.

HcTouHMKY TOCTOSIHHOTO TOKA.

JIelCTBHS SNEKTPUIECKOTO TOKA.

. DNEKTPUUYECKUI TOK B KUJKOCTH.

. 'a30BBI1 pa3psa.

. I3MepeHne cuitbl TOKa aMIepMETPOM.

. I3MepeHune 3JIeKTpUUECKOro HAPSKEHNsI BOJIBTMETPOM.

. Peocrar u marasuH cOIpOTUBIICHUN.

. BzaumoieicTBME MOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOXKHOCTH Pa3JIeJICHUs MOJIOCOB MAarHUTA.
. MoaenupoBaHre MAarHUTHBIX IOJIEN TOCTOSIHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarHutHoE noje Toka. DJIEKTPOMarHur.

. JleicTBE MarHUTHOTO MOJIsSI HA IIPOBOJHUK C TOKOM.

. DNEeKTPOABUTATENh TOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS JNEKTPOMATHUTHOW HHAYKIIVH.

. OnbiTel Papajes.

. 3aBUCHUMOCTh HAIIPABJICHHUS HMHIAYKIIMOHHOIO TOKa OT YCJIOBHM €ro

BO3HUKHOBCHHUSI.
DJIEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

OnpITel TO HAONIOACHUIO DJIEKTpU3AMM TeJl WHIAYKIMEHW W 1pu
CONPUKOCHOBEHUH.

Uccnenopanne neWcCTBUS DIIEKTPUYECKOrO IOJS HA MPOBOAHUKH U
JTUBJIEKTPUKHU.

COopka u mpoBepKa pabOoThI JEKTPUUECKOH 1IE€MH MOCTOSHHOTO TOKA.
N3mepeHne u perympoBaHue CUibl TOKA.

N3mepenne u perympoBaHue HaIpsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YE€pPE3 pPE3UCTOpP, OT
CONPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnpIThl, JNEMOHCTPUPYIOIINE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJAHUKA OT €ro JJIMHBI, IUIOLIAAN ITONEPEYHOTO
CEYEeHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOKEHUS HAIPSHKEHUM MpPU IOCIENO0BATEIBHOM
COEAMHEHNH JIBYX PEZUCTOPOB.

IIpoBepka mpaBwiia g CWIbl TOKa IMPU NapaJUIEIbHOM COEIMHEHUU



PE3UCTOPOB.
10. OnpezenieHre padboThl JIEKTPUUYECKOT0 TOKA, AYLIETO Yepe3 pe3UCTop.
11. OnpeneneHHe MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISEMONW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, MAYIIETO YE€pe3 JIAMIIOYKY, OT
HaIpsKEHHS Ha HEW.

13. Onpenenenne KIIJ[ Harpesarens.

14. MccnenoBanne MarHuTHOrO B3aMMOJIEUCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. I3yuyeHne MarHMTHOIO IOJISI  I[OCTOSIHHBIX ~ MAarHUTOB IPU  MX
00BEAMHEHUU U Pa3JICIICHUH.

16. MccnenoBanue AENCTBUS JJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aWMOJCHCTBUS
KATyIIKK C TOKOM M MAarHATa OT CHJIbl TOKA W HAIpaBJIEHUsS TOKa B
KATYILKE.

18. I3ydyeHue AeiCTBUS MAarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOIBUTATENS.

20. 3smepenue KII/I anekTpoaBuraTeabHON yCTaHOBKH.

21. OnBITBl IO HMCCIEAOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHAYKLUU:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHUS WM HAIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9 KUIACC

Paspnen 8. Mexanunyeckue siBJIeHUs.

Mexanuueckoe aBWKeHHE. MarepuaibHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JBH)KEHHA. PaBHOMEpHOE MpPSMOJIMHENHOE
nBrkeHue. HepaBHoMepHOE npsiMONMHENHOE IBHKeHUE. CpenHsss 1 MITHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHElHOe JBukeHue. CBOOOJHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE NBHKEHHE TIO OKpYyKHOCTHU. [lepuoa u vacrora oOpalieHus.
JIuneliHas U yriaoBas cKOpocTh. LIEeHTpOoCTpeMHUTENBHOE YCKOPEHHUE.

IlepBbii 3akoH Herorona. Bropou 3akoH Herorona. Tperun 3akoH
Herorona. [IpuHuun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHHSI CKOJIbKEHUS,
CUJIa TPEHUS ITOKOs, IPYTUe BUAbI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nageHus. J[Bmwxenue muiaHer Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue mMaTepualbHONM TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecHe
TBEPAOrO TeJa € 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsixecT.

Nmnynec tena. M3menenne nmnyiibea. MIMIynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass pabota ¥ MouHOCTb. PaboTa cuil TsSKeCTH, YNPYrocTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHIManbHas SHEPrus Tela, MOJHATOTO HaJl



MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPIrUs CxKaTOM NpykuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXAaHWYECKOU
JHEPIHUH.

Jemoncmpayuu.

1.
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8.
9.

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

Halnronenune MmexaHnueckoro JBUKEHUS Teja OTHOCUTENIBHO Pa3HbIX Tel
OTCU€Ta.

CpaBHeHue TyTed M TPACKTOPUM JBHKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKkOpOoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHMUS.
HccnenoBanne nmpru3HakoB PaBHOYCKOPEHHOTO JIBUKEHHS.

HaOnronenue ABMKEHUS Tesa MO OKPYKHOCTH.

Habnronenne MexaHUYeCKUX SIBICHUM, MPOUCXOSIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHXKEHUH
OTHOCUTEJILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHSI T€lla OT MAacChl Tejla U JICMCTBYIOLIEH Ha HEro
CHJIBI.

HaGnronenue paBeHcTBa CUJT PU B3aUMOJICUCTBUU TEll.

N3MeHeHne Beca Temna Mpu yCKOPEHHOM JBUKEHUH.

[Tepenaua umiynbca npy B3auMOJICUCTBUU TEI.

[IpeoOpazoBanus SJHEPTUH MPU B3aUMOICHCTBUU TEll.

CoxpaHeHue UMIyJibca MPHU HEYTPYTOM B3aUMOJCHCTBUH.

CoxpaHeHne UMITYJIbCa TP a0COIOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HaGnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOJHOM I1aJIEHUU.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TEJIA MO ICHCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBaHue Tpakra il pa3roHa M JaJbHEWUIIEr0 pPaBHOMEPHOTO
JBUKEHUS IapUKa I TEJIEKKU.

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS Opycka WM JIBUKEHUS
LIapUKa 110 HAaKJIOHHOM IIOCKOCTH.

OnpeneneHrne yCKOpPEeHHUs Tela IPH PaBHOYCKOPEHHOM JIBHOKEHHM IIO
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HavaJlbHOW CKOPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JIBIXKEHUH 0e3
HAaYaJIbHOM CKOPOCTH IIyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3pGUIIMEHTa TPEHUS CKOJIBXKCHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenne paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUHU Tela



I10 FOpHSOHTaHBHOfI IMOBCPXHOCTH.

10. Onpeenienne  pabOThl  CHUJIBI  YNIPYTOCTH MpU  NOABEME Tpy3a C

HCIIOJB30BaHUECM HCITOABMIXXHOT'O U ITOABUKHOT'O OJIOKOB.

11. HBy‘IGHI/Ie 3dKOHAa COXPAaHCHUA DHCPIUH.

Pa3znen 9. Mexanndyeckue K0J1e0aHUA M BOJHBI.

Konebarenbnoe paBuxkenue. OCHOBHBIE XapaKTEPUCTUKH  KOJIEOaHMUIA:
[IEpUOJ, YACTOTa, aMIUIMTyAa. MareMaTHyecKuid U TPYKUHHBIA MasSTHUKHU.
[IpeBparienue sHeprun Npu KoaeOaTeIbHOM JBUKEHUU.

3aryxatonue — koseOaHus.  BoiHyknennole — konebanus.  Pesonanc.

Mexannueckue BoOHBI. CBoicTBa MeEXaHWYECKHMX BOJIH. [IpomonbHbIE U
onepeyHble  BOJIHBL. JInMMHA BOJXHBI M CKOPOCTh €€ pPacHpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1.
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HaGmronenune koneOaHuii Teln IOA AEHCTBUEM CHIBI TSKECTH U CHIIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U HA MIPYKUHE.

Habmronenune BoIHYXICHHBIX KOJICOaHUI M pe30HaHCA.

Pacnpoctpanenue npo101bHBIX U IMTOTIEPEYHBIX BOJIH (Ha MOJICIIH).
Habmronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

JIaﬁopamopuble pabomul u onvimol.

1.

7.

OnpeneneHre 4YacToThl M NEpUoja KoleOaHW MaTeMaTH4ecKOro
MasTHUKA.

Omnpenenenre 4acTOThI M eprUoa KoyieOaHui MPY>KUHHOIO MasATHHKA.
HccnenoBanue 3aBUCUMOCTU NIEPHOJA KOIEOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.

NccnenoBanue 3aBUCUMOCTH NIEpHOJIa KoJieOaHUH MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

IIpoBepka HE3aBUCUMOCTH NEpUOAa KoseOaHUM rpy3a, MOJABELIEHHOIO K
HUTH, OT MacChl rpy3a.

OnbIThl, J€EMOHCTPUPYIOLIME  3aBUCUMOCTh  Iepuoja  KosjeOaHui
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUS.

Pa3znesn 10. Di1eKTpOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEKTPOMArHUTHOE  MoOJie.  DJEKTpOMarHuTHele  BoiHBL.  CBOMCTBa

QJICKTPOMAIrHUTHBIX BOJIH. [Mxana QJICKTPOMAIrHUTHBIX BOJIH. Hcnonp3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH JJISA COTOBOM CBSI3H.

CB€TaA.

DIIeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BOMHOBBIE CBOMCTBA

Jemoncmpayuu.

1.

CpoiicTBa SJICKTPOMAruduTHBIX BOJIH.



2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydyeHue CBONCTB 3JEKTPOMATrHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOIO
TenedoHa.

Paszpnen 11. CBeToBbBIC AABJICHHUS.

JlyueBas  mogmenb  ceera.  Mcrounuku — cBera.  [IpsamonuneinHoe
pacnpoctpaHenue cBeta. 3arMeHusi Connua u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mperomiieHusi cBeta. [lomHoe BHyTpeHHEe
OTpakeHUE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaKEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom unyuedr B saumH3e. OnTuueckas cucrema (oroamnmapara,
MHUKpPOCKOINIa M Teseckona. ['Ja3 kak onTudeckas cuctema. bin3opykocTs U
JANbHO30PKOCTb.

Paznoxenue Oenmoro cBera B chnektp. Omnbitel Helotona. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J(ucmepcus ceera.

Jemoncmpayuu.

[IpssmMomnrHEetHOE pacnpOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n300pa’keHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomiienue cpera.

Onrtuueckuid CBETOBOI.

Xon aydeil B cobuparoiieii TuH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JINH3E.

[Tonyuyenue n300pa’keHU ¢ TOMOILBIO JINH3.

. Ilpunuun nerictBus QoroamnmnapaTa, MUKPOCKOIA U TEJIECKOINA.

10. Mopaens ri1asa.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [TonydyeHue 6eoro cBera Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaXKEHUs CBETOBOIO Jydya OT yIJia
NaJCHUS.
N3yuenune xapakTepucTUK N300pakeHUs MpeAMETa B INIOCKOM 3epKalie.
Uccnenoanne 3aBUCUMOCTH yTiia MIPEJIOMIICHHS] CBETOBOIO Jyda OT yria
NaJICHUS Ha TPAHUIIE «BO3IyX—CTEKIIO».
[Tomydenne n300pakeHnii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

5. Omnpeznenenre GOKYCHOIO pacCTOSIHUS U ONTHYECKOW CHJIBI COOMPAOIIEH
JIUH3BI.
OnbITHI IO Pa3yIOKEHUIO OEIOr0 CBETA B CIIEKTP.
OnpITHl 10 BOCHPUSTHIO LIBETA MPEIMETOB IMPU MX HAOIIOJEHUU 4Yepe3
LBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.
OmneiTel Pezepdopaa u nnanerapHas Mojenb aroma. Mojens aroma bopa.

© 0N U A WN e



Hcenyckanne n nornomenre cBera aroMoM. KBaHTHI. JIMHEHYaThIE CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U raMmma-u3iaydeHusi. CTpoeHHe aTOMHOTO
saapa. Hykinonnas wMozens aromHoro snapa. HMszoronsl. PaanoakTuBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOIO M MacCOBOTO YHCEN.
DHeprus CBsI3U aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3ueprun CosHna v 3BE3 1.

SnepHas sHepreTuka. JIeWCTBHS paAMOAKTUBHBIX H3JIYy4YEHUU Ha >KUBBIC
OpraHU3MBl.

Jemoncmpayuu.

CrexTpbl U3ITy4YEeHHsI U TTOTJIOIICHUS.

CrexTpsl pa3Iu4HbIX ra30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOLIUX U3TYyUEHUH.

Peructpatius uznydeHus NpupoIHbIX MUHEPAIOB U MPOJAYKTOB.

Jlaﬁopamopnbte pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3IIyUYECHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HHEPIHMM YaCTULBI 110 TOPMO3HOMY
nyTH (1o ¢potorpadusim).

3. M3mepeHnue paaroakTUBHOTO (oHAa.

IHoBTOpPUTENBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTEIHEHO--0000IIAIONITHH MOJYJIb NpeIHa3HA4YCH VIS
CUCTEMATH3allMM W O0OOLIEHUs NPEIMETHOIO  COJEpKaHUsl W OMbITa
NEeSATENbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (PU3MKH, a TAKXKE IS
NOJATOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHy Mo (u3uke mis
oOy4Jaronuxcsi, BBIOpaBIIMX 3TOT Y4EOHbBIN PEIMET.

[Ipu “3yuyeHnr NaHHOTO MOJYJS PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SIBIIGHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
SABJICHMS, IPUMEHSA IIOJIyYCHHBIC 3HAHWs, peElIaTh 3aJadyd, B TOM YHUCIE
KauECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMIIMATBHO AEATENBHOCTHBIN XapaKTep JaHHOIO PAa3fesia pean3yeTcs
32 cu€T TOro, 4ro OOydYalollMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIpeaIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pACIO3HABAaTh M HAy4YHO OOBACHATH
(du3ruecKue SIBJICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

MCII0JIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBICHUH, B TOM
YyucIie IS IPOBEPKU TMITOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI HAaMOOJIEE BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAPUMEDP, IPAKTUYECKOTO UCHOJb30BAHUS PA3JINYHBIX UCTOYHUKOB
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SHEPIrUHd Ha OCHOBE 3aKOHA MPEBPAIIEHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUSA
N3yuenue U3k Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa30oBaHUsl HAMPABIECHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaTOB.

B pesynbrare wusyueHuss GU3NKM Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBaHus y oOyuarorierocss OyayT chopMUPOBaAHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yJbTaThl B YaCTH:

1) mnaTpuOTHYECKOr0 BOCIIMTAHMS:

— IPOSIBJIEHUE MHTEPECA K UCTOPUUA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nYecKoil HayKH;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

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

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAUMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTHXKEHUN (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX NPHUHILMIIOB B JIEATEIBHOCTH
YYEHOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ rapMOHMYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHMSA:

— OCO3HaHWE IICHHOCTH (PU3NYECKOM HAyKW KaK MOIIHOTO HWHCTPYMEHTa
[I03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEN COCTaBIIAIOLIEH
KYJbTYpHI;

— pa3BUTHE HAYYHOU JHOOO3HATEIBHOCTHU, WMHTEpPEca K HCCIIEeN0BATEIHCKON
NEeATENbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI M  3MOLHMOHAJIBHOIO
0J1aromoJry4ms:

— OCO3HaHHE IIEHHOCTH O€e30MacHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU TNPaBWJI 0OE€30MacHOTO TOBEJCHHS Ha
TpPaHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAIIHUX yCIIOBHUSIX;

— chOpMUPOBAHHOCTh HAaBBIKA pPEQIIEKCHH, MPHU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYyroro YelaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

— AKTUBHOE Yy4YaCTHE€ B pEILIEHUU MPAKTUYECKUX 3aJad (B paMKaxX CEMbH,
oOpa3oBaTEIbHOM  OpraHM3alii, ToOpoja, Kpas) TEXHOJOTHUYECKON U
COLMATbHON HANpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE M (PU3HMUECKHX
3HAHMU;

— MHTEpEC K MPAKTUYECKOMY M3yUEHHIO Mpodecchii, CBSI3aHHbIX ¢ (PU3UKOM;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

— OpHEHTalus Ha NpUMEHEeHHe (U3NYECKUX 3HAHMWM Ui peuieHHs 3a1ad B



o0JlacTU OKpY’Karolel Cpeabl, TUIAHUPOBAHUS IOCTYNKOB W OLEHKU UX
BO3MOYKHBIX MTOCIIEJICTBUI JIJI1 OKPYKAIOIIEH CPEbI;
— OCO3HAHUE TJ00AIHHOTO XapaKTepa AKOJOTHUECKHUX MPOOJIeM W MyTeH ux
pelICHUS;
8) aganTranum K U3MEHSIOUMIMMCH YCJIOBHAM COLMAJBLHOM W NPUPOIHOH
cpeabl:
— MOTPeOHOCTh BO B3aUMOJECHCTBUM TMPU BBIMOJHEHUH UCCIEIOBAHUM U
MPOCKTOB (HU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPyTHX;
— TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YE€pPEe3 MNPAKTUYECKYIO
JIeSITEIIbHOCTb;
— MOTPEOHOCTh B (JOPMHUPOBAHUYU HOBBIX 3HAHHUH, B TOM 4yucje (GOpMYyIHUpPOBaATh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;
— OCO3HaHHUE Je(PUIINTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00JIaCTH
busuKy;
— IUIAHUPOBAHME CBOETO PAa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHMU;
— CTPEMJICHHE aHAJTM3UPOBATh U BBISBIISATH B3AUMOCBSI3H TPUPOJIBI, OOIIIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIh30BaHUEM (DU3UUECKUX 3HAHUI;
— OIIEHKa CBOMX JICMCTBHM C Y4YE€TOM BIJIMSHMSI Ha OKPY’KAIOILIYIO Cpeny,
BO3MOJKHBIX TJIOOAIBHBIX TOCIICICTBUH.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHms mporpamMMmbl 10 (pu3WKe HAa YPOBHE OCHOBHOTO

oOwero odpa3zoBanusa y oOyvaronierocs OyayT copMHpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCalbHBIE  Yy4eOHbIE  JCHCTBHS,  PpEryJIsSTHUBHBIC
yYHHUBEpCaJIbHbIC yueOHbBIE TCHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
ba3zoBble 1ornyeckue AecTBUA:

e BBIBIATH W XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(sIBNIEHUN);

e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

e BBISABIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCSIIUXCS K (PH3NYECKUM SBIICHHSIM;

e BBIBIATh NMPUINHHO--CIICJACTBEHHBIC CBSI3U TPH H3YYCHHH (PU3NUECKHUX
SIBJIEHUW U MPOIECCOB, JIENaTh BBIBOJIBI C UCIOJIB30BAHUEM JI€TYKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh TUIIOTE3bl O B3aUMOCBSI3SIX
(bU3UYECKUX BEJIMYUH;

e CaMOCTOSITEIHO BBIOMpaATh CMOCOO pelieHus ydeOHOH (u3nyeckoin
3a7au (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIEHHUs, BBHIOOp HamOoliee
MOJXOJSIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkye 1eMCTBUSA:



e HCIOJB30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIUI HHCTPYMEHT TTO3HAHMS,;

e TPOBOAMTH MO CAMOCTOSATEIHHO COCTABICHHOMY TJIAHY OIIBIT, HECIOKHBIH
(bu3MUEeCKUl HKCIEPUMEHT, HEOOJbIIOE HCCIAEAOBAHUE (PU3UUYECKOTrO
SIBJICHUS,

e OICHMBATH HA MPUMEHHUMOCTb U  JIOCTOBEPHOCTh HH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ CCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH 0OOOIIECHUS M BBIBOJBI MO pe3yjIbTaTaM
IPOBEAEHHOTO HAOJIOIEHUS, OIbITA, UCCIIEJOBAHMS;

e IPOrHO3MPOBATh BO3MOXKHOE JlajbHEWIee pa3BUTHE (PUINUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

e TMPHUMEHATH PA3IUYHBIE METObI, HHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON y4eOHOH
dbuznYecKoil 3a1a4u;

e AHAIM3MPOBAThH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIIHIO
Pa3IMYHBIX BUJOB U GOPM MpEACTaBICHUS;

e CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (OopMy MpeAcTaBICHUS
uHhoOpMaIlMl W WUTIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
cXeMmaMmu, uarpaMmmaMu, HHOUM rpaduKoi U uX KOMOMHAIIMSIMHU.

KoMMyHnKaTHBHBIE YHHBepCcAJIbHbIe YueOHbIe el CTBHUS:

e B XOJI¢ OOCyXJeHus yuyeOHOTO Marepuaia, pe3ysbTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXAa€MOM TEMBI U
BBICKA3bIBaTh WU, HAlleJICHHbIE HA pEILICHHE 33JaYd M TMOIJAep KaHHe
Onaro>keaaTeIbHOCTH OOIICHUS;

e COIMOCTAaBISITH CBOU CYXIEHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Jranora, oOOHapyKUBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

e BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e TyOJIMYHO MPEICTABISITH PE3YIbTATHl BEITOJTHEHHOTO (PHU3UIECKOTO OIBITA
(3KCIIEpUMEHTa, UCCIIEOBAHUS, TIPOEKTA);

e IMOHMMATh U  WHCHOJB30BATh  MPEUMYyIIECTBA  KOMaHIHOHM U
WHIUBUIYAIbHOM paboThl TMpU PEIICHUH KOHKPETHOM (usmyeckomn
poOIeMBI;

e IMPUHHUMATH IIEJIM COBMECTHOW JAEATEIbHOCTH, OPraHU30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaThb MPOLECChl U
pe3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

e BBIMOJHATH CBOIO YacTh PaOOTHI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara 1o
CBOEMY HANpaBICHUIO M KOOPAWHUPYS CBOM JCHCTBHS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

e OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE /IeiicCTBHUSA

Camoopranusamnus:



BBISIBIISATH TIPOOJIEMBI B JKMU3HEHHBIX M YYCOHBIX CHUTYyaIUSIX, TPEOYIOMUX
TUTSI petieHusT (GU3NICCKUX 3HAHUM;

OPHUCHTHUPOBAThCS B  PA3IUYHBIX TOJXO0JAaX MPUHATHS  pEIICHUHN
(MHOIUBUYyanbHOE, MPHUHATHE PEIICHUS B TPYyNINe, NPUHATHE pEHICHUN
TPYIIION);

CaMOCTOSITENIEHO COCTaBIISITh AITOPUTM pellieHusT (pr3ndecKoi 3a1auu Win
IJIaHa MCCIEJ0OBaHUSI C YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIpeIjiaraeMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬁMOKOHTpOJIb, IMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Ipejiararh IUIaH €€ U3MEHEHMUS;
OOBACHATh NPUYMHBI  JOCTHOKEHHMS  (HEAOCTHUIXKEHUs) pe3yJIbTaToOB
NEeATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESTENBHOCTH (B TOM YHCII€ B XOJ BBIOJTHEHUS
(GU3MYECKOr0 HUCCJIEAOBAHMS WM [POEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JIPYroro yejoBeKa B XOJ€ CIopa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMSI U JIOTUKY PYTroro;
puU3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelIeHnH (PU3NUECKHX 3a/1ad WIn
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATDBI
K xoniy oOydenus B 7 KJjacce IpeIMETHbIE pe3ybTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTH Y 00YHaIOIIUXCSl YMEHHIA:

WCTIOJIB30BaTh  TOHATHS: (PU3WYECKHME W  XHMHYCCKHE  SIBJICHWS,
HAOJIFOICHHUE, DKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAWMHHIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPaeKTOpUs, pPaBHOJACHCTBYIOIIAS
cwia,  nedopmanus  (ynpyras, — IUIAaCTHYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

paznuyath siBneHus (Auddy3us, TEITIOBOE NBIKCHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHHE, HEPAaBHOMEPHOE  JBWIKEHUE, HHEpIUS,
B3aMMOJICCTBUE TEJ, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCHIO
BpalieHus, Tepenada AaBiICHUS TBEPABIMU TEJIaMH, >KUAKOCTSIMHU U
razam, atrMochepHOe aBlieHWe, IUIaBaHWE TeJ, MPEBpAIICHUSI
MEXaHUYECKOW DHEPTrHur) MO OMUCAHWUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONTUX TaHHOE (U3HUECKOE SBJICHHCE;
pacmo3HaBaTh TPOSIBIICHHE HW3YYEHHBIX (U3WYECKUX  SBICHUW B
OKpYJKaloIlleM MHpEe, B TOM 4HCIIe (H3NYECKHUE SBJICHHS B TPHUPOJC:
IPUMEPHI JBMKCHHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKHBOW M HEXHUBOH
npupojie, ACUCTBHE CUJIBI TPEHHsS B TPHPOJIE W TEXHHUKE, BIIHUSIHHE



aTMOC(EpHOr0 J1aBJIEHUs Ha >KMBOW OpraHu3M, IJIABaHHUE pbIO, pbluaru B
TeJe YeJOBeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/layy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHUYECKUX SBJICHUMH;
OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUECKHUE SBJICHUS, UCIIONb3YS
dbusnyeckue BeNUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWiIa TpeHMs, JaBjieHue (TBEPIOTO Tena, >KUIKOCTH, rasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas paboTa, MOUTHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3()(QUIMEHT TOJE3HOTO JEUCTBUS MEXAaHHU3MOB,
KUHETUYECKasi W MOTEHIHalIbHAs DHEPrHsi), MpPU OMUCAHUU MPABHIBHO
TPaKTOBAaTh  (PU3UYECKUII  CMBICA  HUCHOJB3YEMBIX  BEIMYUH, UX
0003HAYCHUS U EIUHUIBI (U3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3NYECKYI0 BEJIUYHMHY C JAPYTHMMH BEIUYHHAMM,
CTPOUTH I'PaQUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs Cuil (BAOJIb OAHOW MpsMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBuiIO paBHOBecHs pbluara (0J10ka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruu, MpPU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHA U
3alMCBIBATh €70 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SIBICHMS, POIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CIICACTBEHHBIE CBSA3H, CTPOUTH OObsICHEHUE u3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HCHOJIB3YyS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHalln3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE Ui pelIeHUs 3a/lay, OLIEHUBATh PEATMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHMHBL;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BbIIEATH IPOBEPSIEMOE
OpeanoiaokeHne  (TMmoresy),  pas3jMyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJWTh OIMMUOKH B XOJAE OIbITA, JeJaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
bu3nYeCKuX CBOIICTB Tel: dbopmyIUpoBaThH MIPOBEPSIEMBIE
IPEANOI0KEHN, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATD MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHM, MacChl TeJa,
00bEMa, CHUJIBI W TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu@pOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM



3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILErOCsl Tela OT BPEMEHU JBWXKCHHS Teja, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejia, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
HOrpyXKEHHON YacTu Tejla U OT IIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IUTaBaHUS TEJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4Y€OHOrO UCCIENOBAaHMs, COOMpaThb YCTAHOBKY U
BBIMIOJHATh M3MEPEHUS, CIenysl MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl IMOJIYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUJE
NPENJIOKEHHBIX TaOMUI W TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIMYUH (IUJIOTHOCTh
BEIIECTBA KUIKOCTH M TBEPAOrO TeEjJa, CHJIA TPEHHUS CKOIBKECHHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIOIIAs  CWJa, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNOo, KOAI(DQPHUIMEHT TMOJIE3HOTO NEeUCTBUS
IOPOCTBIX MEXAaHU3MOB), CcJeAys NPEUIOKEHHOW HWHCTPYKUUU: TpU
BBIMOJIHEHUH H3MEPEHU coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJTMYHHBI;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETp, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOJIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX ONucaHud (B TOM 4YHUCIHE:
NOJIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHM TMpecc,
MaHOMET], BBICOTOMED, TTOPITHEBON HACOC, APEOMETP), UCTIOJNIb3Ys 3HAHUS
0 CBOMCTBax (M3HUECKHUX SIBJICHUN U HEOOXOAMMBbIE (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
IPAaKTHYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH N1l obecriedeHnst 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

OCYLIECTBJIATh OTOOP HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUHU C 33JIaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUH © TYyTEM CpaBHEHHUS Pa3UYHBIX HCTOYHUKOB BBIJCIATH
uH(poOpMaIUIO, KOTOpas SIBISETCS NPOTUBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;



WCIIO0JIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJJaHUN HayYHO--TIOMYJISPHYIO
auTepatypy  (GU3MYECKOrOo  COACPKAHUS, CIPABOYHBIE MaTepualbl,
pecypebl cetu IHTEpHET, BiIaaeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIIEHUsI Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIUU (PU3NYECKOTO COAEPKAHUSI, B TOM
yuciie MyOJIMYHO JieJlaTh KpaTKue COOOIIEHUs O pe3yJbTaTax MPOEKTOB
WIKM y4eOHBIX MCCJIENOBAaHUN, TPU ITOM TPAaMOTHO HCIOJIb30BATh
W3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUICHUE MPE3CHTALAE;

IPY BBIMOJTHEHUU YUYEOHBIX MPOCKTOB WM HCCICIOBAHUN pPACTIPEIEIsaTh
00SI3aHHOCTH B TPYINIE B COOTBETCTBUU C TOCTABJICHHBIMHU 3aJa4yaMu,
CIEIWTHh 3a BBIIIOJHECHUEM IUUIaHA JCWCTBUM, aJICKBATHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATENbHOCTb  TPYNIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoniy oOydeHuss B 8 KJjacce NpeaMeTHbIe pe3ybTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00yHAIOUTUXCSl YMEHUIN:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(dHbIE Tena, HACHIIICHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, INEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUIM TOK, MATHUTHOE T10JIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIuionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHKE, KAMUJUISIPHBIC SIBJICHUS, WUCIIAPEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpJEBaHUE), KHUIIECHUE,
Terionepeaaya (TErI0MpPOBOHOCT, KOHBEKIUS, U3JIy4YeHUe),
AJIEKTpU3AIUS TEJ, B3aUMOJICUCTBUE 3aps/IOB, JACHCTBUS DJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MAarHUTOB, JICUCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAs MHAYKIIHS)
[0 OINMCAHMID MX XAapAaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpY’KalollleM MHpe, B TOM 4HCIe (U3nYecKue SBJICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIpHbIE SIBICHHS B MPUPOJE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIIA, 3aMep3aHHe BOJIOEMOB,
MOpCKUE OpH3bl, 00pa3oBaHUE POCHI, TYMAaHA, HHESI, CHEra, AIEKTPUUECKUE
siBJIEHUS B aTMocdepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd MoIOCOB, POJIb MArHUTHOTO TOJISI IJI >KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (U3UYECKHUX
SIBIICHUI;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUECKUE SBJICHUS, UCIIONb3YS



(¢u3nyueckue BEIUUMHBI (TEMIEpaTypa, BHYTPEHHSISI SHEPTHUsl, KOJIUYECTBO
TEIUIOThl, YJEJbHAsl TEIUIOEMKOCTh BEIIECTBA, VYAENbHAs TEIUIOTA
IUTaBJICHUS, yJeNbHas TeIuioTa NapooOpa3oBaHMs, yJAelbHas TEIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEUCTBHUS TEIIOBON
MAaIllHbI, OTHOCUTEJbHASl BIAXXHOCTh BO3[yXa, JJICKTPUUYECKHI 3apsm,
CUJIa TOKa, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIIEHUE IPOBOJHUKA,
yIEIbHOE  CONPOTHMBIIEHWE  BemiecTBa, padoTa U MOIIHOCTb
JIEKTPUYECKOTO  TOKA), NPH ONHMCAHUM MPaBUIBHO  TPAKTOBATh
¢u3nyecKuil CMBICI KCIOJIb3YEMbIX BEJIWYHH, 00O3HAUEHUS U €IUHUIIBI
¢u3nyeCKuX BEJIWYUH, HAXOIUTH (HOPMYJbI, CBS3BIBAIOLIUE JAHHYIO
¢u3NYeCKyI0 BENWYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KUHETHUECKON TEOpUU
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHNO3ULUU TMONeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIHM, IpU OSTOM JaBaTh
CJIOBECHYIO (DOpMYJIMPOBKY 3aKOHA M 3alKChIBATH €0 MaTEMaTUYECKOE
BBIPAXKEHUE;

OOBSACHATh (U3NYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallM IPAKTUKO-OPUEHTUPOBAHHOIO XapAaKTEpa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
[IaroB C Omopod Ha |—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THhle 3aJadyd B 2—3 JCUCTBHUS, HCHOJIb3YS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIINE (PU3NUECKHME BEIWYMHBI: Ha OCHOBE aHallU3a
YCJIOBHUSL 3aJlauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX IS  pelIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI WU (POPMYIIBI,
HeoOXoauMble JUisi €€ penieHus, MPOBOAUTH PAcu€Thl M CpPAaBHUBATh
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh IMPU MOMOIIU
(bu3HYEeCKUX METOJOB, HCIOJIb3ysl OMHCAHUE HCCIEOBAHUSA, BBIACIAThH
IIPOBEPSIEMOE  IPEAIIOJNIOKEHUE, OLICHUBATh IPABUJIBHOCTH  ITOPSAKA
IIPOBEJCHUS UCCIIEIOBAHUS, J€1aTh BBIBOJBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUA WIH
(¢u3nyeCKuX CBOWCTB TN (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3Iydyaromieidl (MOrJIoNaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IUIOIAAA €€ TIIOBEPXHOCTH, OJJIEKTpU3alWsg TEI U B3aWUMOJCHUCTBUE
JJIEKTPUYECKUX 3apANIOB, B3aMMOJEWCTBHE TOCTOSHHBIX MArHHUTOB,
BU3yalM3allisi MAarHUTHBIX IIOJIE ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHWTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa DJIEKTPOABUTATENII IOCTOSHHOIO TOKa): (OopMyJIupoBaTh
IPOBEpPSAEMbIE MPEANOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIONKEHHOTO
000py10BaHusl, OMKUCHIBATH XO/1 ONBITA U (POPMYJIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHHUS]  TEMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/lyXa, CHUJIBI TOKA, HAMpSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB U JNATYMKOB (DU3UUYECKUX BEIMYMUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHON MOTPEITHOCTH;
IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JpPYroi C  UCHOJIb30BAaHUEM  IMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JUIMHBL, IUIOIAAM IOIEPEYHOro
CEYEHMS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CHJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HAOpsDKEHWs Ha  [POBOJHUKE,
UCCJIEIOBAHUE TIOCJIEAOBATENBHOTO U  MapaUIEIbHOTO  COEAMHEHUU
IPOBOJHUKOB): IUJIAHUPOBATh HCCIEJOBAaHUE, COOUpAThb YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NpPEeaOKEeHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl M TpauKOB,
JIeNaTh BBIBOJIbI 11O PE3YJIbTaTaM MCCIICIOBAHUS;

POBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BEIWYUH (yIeibHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHUE TMPOBOJHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKa): IJIaHUPOBaThb W3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHY YCTaHOBKY, CJEeIysl NPEIJI0KEHHON WHCTPYKLIHMH, U
BBIYKCIIATH 3HAUCHUE BEJIMYNHBI;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

XapaKTEepU30BaTh NPHUHIMUIBI  JEHCTBUS H3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HMX ONUcaHud (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJITMETP, CUETUYMK DIIEKTPUUECKOW HHEPruH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpPHI, HArPEeBATENIbHBIE ANEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUN U HEOOXOJMMBIE
busnueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npubopbl MO CXEMaM M CXEMaTUYHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUraTeilb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;
OPUBOAUTH  NpUMEPHl  (HAXOIWUTh  HMH(OpPMALUIO O  IPHUMEPAX)
NPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUW B MOBCEIHEBHOMN
KU3HU 17151 oOecrniedeHust 0€30MacHOCTU Mpu oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIEH cpejie;



OCYLIECTBJIATh MOUCK HMHpOpMalUK (U3UYECKOTO COACpNKAHUSA B
HNuTepHeTe, Ha OCHOBE WMEKIOLIMXCA 3HAHUM U NOYTEM CpPaBHEHUA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH  HMHPOPMALIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh NPH BHIIIOJHEHUHN YUYE€OHBIX 3a/laHuil HAyYHO--TIONYJISIPHYIO
JAUTEepaTypy (PU3MYECKOro CoAepXkaHHs, CIPAaBOUYHbIE MaTEepHUalbl,
pecypcesl cetu MIHTEpHET, BaneTb NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusi UHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/1aBaTh COOCTBEHHBIE NHCbMEHHbIE U KpAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANUI0O W3 HECKOJIbKHX HCTOYHUKOB (PU3HIECKOIO
COJlep)KaHusi, B TOM 4YHCIE MYyOJUYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOW WJIM UCCIENOBATEIBCKOU NEATENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapar Kypca (QU3HKH,
CONPOBOK/IaTh BBICTYIUIEHUE TIPE3CHTALIUEN;

IOpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UUECKUX
IPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJla4aMU, CIEIUTh 3a BBIIIOJIHCHUEM ILJIaHA JEUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OLICHMBAaTb COOCTBEHHBIN BKJaa B
NEeATEIIbHOCTh IPYIIIBI, BBICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBUE,
IPOSIBIISiSl TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K xoniy oOydenus B 9 kiiacce npeMeTHbIE pe3yJabTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUIA:

UCIIOJIb30BaTh TMOHSTHUSI: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIKCHUS, Aehopmarius
(ympyrasi, mnjgacThuyeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LHEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Qpa3ByK M YIJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JalbHO30PKOCTb,
CHEKTPhI UCITyCKaHUsS M MOIJIOUIEHUs, anb(a-, 0eTa- 1 raMMa-u3JIy4eHHUs,
U30TOMIBI, SIZICPHAS] DHEPTETUKA;

paznuyaTh SBJICHUS (pPaBHOMEpPHOE M HEPAaBHOMEPHOE MPSMOJIMHEMHOE
JIBWKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUKEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE BIDKEHUE, KOoJieOaTebHOE NBIKCHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE IBWKEHUE, OTPAKCHUE
3ByKa, MNPSIMOJIMHEHHOE PacClpOCTpaHEHUE, OTPAXKEHUE U TMPETOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOro CBETa B
CIIEKTP U CIOXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEUUYATOIO CIEKTpa
U3JIyYEHUS) 110 ONMMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B



OKpy’KarolieM Mupe (B TOM uucie (PU3MYECKHE SIBICHUS B IPUPOAE:
IPWIKUBBI U OTIIUBBI, JBUXKEHUE TU1aHeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSCEHNE, CEMCMHUYECKHUE BOJIHBL, I[yHaMH, 53XO0, IBETa Tel,
ONTUYECKUE SIBICHUS B INPHUPOAE, OMOJIOrMYECKOe AEUCTBHE BUIUMOTO,
yJIbTpapUOIETOBOIO M PEHTIE€HOBCKOIO M3JIY4YEHHM, €CTECTBEHHBIH
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4yH, PaJHMOaKTHUBHOE H3IyUYCHHE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3JIYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), IMPU 3TOM IEPEBOAUTH IMPAKTHYECKYIO 3a7ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (IPHU3HAKU) (PU3NUECKUX
SIBJICHUIM;

ONUCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (PU3UUECKHUE SBICHUS, UCIIONb3YS
(¢u3nueckue BeIWYUHBI (CpelHSAs W MIHOBEHHAs CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpPEeMEIleHHE, NMyTh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUs, CHUJIa YIOPYTOCTH, CHJIa TSXKECTHU, YCKOPEHUE
CBOOOJHOTO TMaJIeHUs, BEC TejJa, HUMITYJIbC Tela, HMIYJIbC CHIIbI,
MEXaHWYecKass pabdoTa M MOILHOCTb, IIOTEHUMAIbHAs HHEPrUs Tena,
HOJHATOrO0 HAaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHLHUAIbHASI HEPIUs CXKATOU
OpYXUHBI, KUHETUYECKass HHEprusi, IOJHAs MEXaHU4YecKas DHEpIusl,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeslb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPaBWJIBHO TPAKTOBATh (U3MYECKUN CMBICT HCHOJIB3YEMBIX BEJIWYHH,
0003HAYEHHUS U €IUHUIBI (U3NYECKUX BEITUYMH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYI (PU3NYECKYI0 BEIUMYHMHY C JAPYTHMMH BEJIUYHHAMM,
CTPOUTH I'PaQUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKTepHU30BaTh CBOWMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTENbHOCTH [ 'amuies,
3aK0oHbl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsA0BOI0 U MacCOBOI'O YHUCEII
OpU SJAEPHBIX PEAKIUAX, IPU ITOM JaBaTh CJIOBECHYI (POPMYIHUPOBKY
3aKOHA U 3alIUCBIBATh €r0 MaTEMaTHUECKOE BBIPAXKECHUE;

OOBSCHATh (U3UYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISIBIATH
NPUYUHHO--CIIC/ICTBCHHBIE  CBS3U, CTPOUTh OOBACHeHHWE w3 2-3
JOTHYECKHX IIAaroB C OMOpPOM Ha 2—3 HM3yUYEHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pemarb pacy€THble 3anayd  (OmMparolmuecs Ha cucteMy u3 23
yYpaBHEHUI), UCMOJb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOUINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJlayd 3alMChIBAaTh KpaTKOe
yCIIOBHE, BBISIBIISATh HEJOCTAIONIME WM M30BITOYHBIE JTaHHBIE, BHIOWPATh
3aKOHBI U (HOPMYJIbI, HEOOXOJUMBIE ISl PEIICHUS, TPOBOJUTh PACUEThl U
OLICHWBATh  PEAIUCTUYHOCTh IOJYUYEHHOIO 3HA4YeHHUA (PU3NUECKOU



BEJIMYMHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PpEUIUTh TMPU MTOMOIIH
(GU3NYECKUX METOMOB, HCIONB3Yysl OMUCAHHWE HWCCICIOBAHUS, BBIICIATH
IpoBEpsieMOe  TIPEINONOKEHNE, OICHUBATh IPABWIBHOCTh IOPSAIKA
NPOBEJCHUSI  MCCIEJAOBAaHUSA, JeJaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yJIbTaThl HAOIIOICHUH U OIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SIBICHUW WIH
¢u3nyeckux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPruH, 3aBUCUMOCTb MEpHoa KOoJeOaHWH MpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MAJIBIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3noxeHne Oeroro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie W CBOWMCTB HW300paKeHHsI MpeaMeTa B coOMparomien
JauH3e, HAOMIOJEHHE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB HM3ITYUYCHHS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/OBaHUs, OMUCBHIBATH XOJ  OMBITAa W €r0  Pe3yJbTaThl,
(dbopMyIMpOBaTh BEIBOJIBI;

IIPOBOJIUTH TP HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpemHee 3HAYCHHWE W3MEpSIeMON BeIWMYUHBI (POKYCHOE pacCTOSHHE
coOuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MEpUTENBHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCTIOJIb30BAaHUEM TMPSAMBIX H3MEpPEHUH (3aBUCUMOCTb IMyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIKEHUH 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUII MaTeMaTHYEeCKOTO0 MAasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakK€HHUs CBETa OT yria MaJeHUs W yria MPEeIOMJICHHs OT yIiia
NaJIeHns). T[UJIAaHUPOBATh HCCIIENOBAaHUE, CaMOCTOSITENFHO COOUpATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
¢u3nYecCKuX BEIWYMH B BUAE TaOIMI ¥ TpadUKOB, IeiaTh BBIBOIBI 11O
pe3yJibTaTaM HCCIe0BaHNUS;

NIPOBOJNTh KOCBEHHBIC HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpPH PaBHOYCKOPECHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUs CKOJBXEHMs, MEXaHHueckas paboTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHuM MaTeMaTHYecKoro W TMPYKMHHOTO MAasTHUKOB,
onTHYECKash Cuia CcoOWparomiedl JMH3bI, PAJUOAKTUBHBIN  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTANBHYIO YCTaHOBKY WU
BBITIOJIHATh U3MEPEHHUS, CIEAYsI MPEITOKEHHON MHCTPYKIIMH, BBIYUCIIATDH
3HA4YCHHE BEJIMYMHBI U aHATU3UPOBATH MOyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

pa3nuyaTh OCHOBHBIC TPH3HAKKM M3YyUYEHHBIX (UINYECKUX MOJETEH:



MaTepuaibHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, Jy4, TOHKas JIMH3a, IUTAHETAapHas MOJENb aTroMa, HYKJIOHHas
MOJIeIh ATOMHOTO SJIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOH Ha WX OMHCAaHUA (B TOM YHCIE:
CIUIOMETp, NATYMKH TIOJIOKECHUsS, PACCTOSHUS W YCKOPEHHS, DPaKeTa,
9XOJIOT, OYKH, MEepHUCcKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa Bunbcona), ucnonp3ys 3HaHHS O
CBOMCTBax (U3MUECKUX SBICHUA W HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI H CXEMAaTHUHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEeMBbl s
NOCTPOEHUS NU300PAKEHUI B INIOCKOM 3€pKajie U COOMparoLel JIMH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  WH(MOPMALUIO O  MPUMEPax)
MPAaKTHYECKOTO HCIONIB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecriedeHrs 0€30MacHOCTH MpU oOpalleHur ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOIACHHS
HOPM 3KOJIOTUYECKOTO TTOBEICHHS B OKPY KaIOIIEH Cpe/ie;

OCYIIECTBISATh TMOUCK HWHGOpMAUK  (U3UIECKOTO COJACpPKAHUS B
HuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYSI MOMCKOBBIN 3allpoc, HaXOAUTh
NyTH ONpeesieHUs] JOCTOBEPHOCTH IMOJIYyYeHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINUXCS 3HAHUH U IOTIOJTHUTEILHBIX HCTOYHHUKOB,;

UCTIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
aUTepaTypy  (QHU3MUECKOro  COACpXaHHs, CIPAaBOYHbIE MaTEpUAIbI,
pecypchl ceTu VIHTepHET, BIajeTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHusa HH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOIIEHHUS HAa OCHOBE
uHPOpMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
MyOJIMYHO TPECTABIATh Pe3yIbTaThl IPOSKTHOW WIIM MCCIIETOBATENbCKON
NEeSATENIbHOCTH, TpPH 3TOM TPaMOTHO  HCIOJb30BaTh  W3YyYCHHBIN
NMOHATUWHBIA ammapar Hu3y4aeMoro pasaena (GU3MKH U COINPOBOXIATh
BBICTYIUICHHE Tpe3eHTalel ¢ y4yéToM OcOOEHHOCTEH ayAuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHnoBaHMe pa3/ie/ioB U TeM K n (uudgpossbie)
n/n NporpamMmMbl Bcero OHTpﬁO‘m’HHe paKTﬁnqecxne oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypebi
Pa3znen 1. ®usnka v €€ poJib B MO3HAHNHM OKPYIKAIOIIEr0 MHPa
bubmuoreka [{OK
I Du3HKa - HayKa 0 npupoe 2 https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
1.2 Pu3HYICCKUE BETMIHHBI 2 ! https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/I TTO3HAHUS 2 1 Eubmiorexa LTOK
] Y g https://m.edsoo.ru/7f416194
Wroro no paszueny 6

Pa3nen 2. IleppoHayajibHbIe CBEeIEHHUSI 0 CTPOEHHH BelllecTBa

2.1 CrpoeHue BeliecTa 1 1 bubmorexa [IOK
) https://m.edsoo.ru/7f416194
29 JIBM>KEHUE U B3aUMOJEHCTBUE YaCTHUI] ) 1 bu6mmorekxa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorekxa [{OK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 hitps://m.edsoo.ru/7F416194
Wtoro no pazgeny 5
Pasgen 3. JIBu:KeHHEe M B3aUMOAEHCTBHE TeJl
bu6mmoreka [JOK
3.1 | Mexanmueckoe apixenne 3 https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 MHepuus, macca, II0THOCT 4 ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
33 Crra. Brgst ont 14 ! 2 https://m.edsoo.ru/7f416194
Hroro o paszaeny 21




Pasznen 4. JlaBjienne TBEPABIX TeJl, ;KHIKOCTEN M ra30oB

41 [asnenue. [lepenaya naBieHus: TBEPIbIMU 3 bubnnorexa [HOK
' TeJIAMM, KUJKOCTSIMHU M Ta3aMM https://m.edsoo0.1u/7f416194
bu6mmorekxa [JOK
4.2 JlaBJICHHE HKUAKOCTH > https://m.edsoo.ru/7f416194
Bbu6morexa [JOK
4.3 ATmoC(epHOe JaBiieHNue 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBrE )KUIKOCTH U Ta3a HA MOrPYyKEHHOE B 7 1 3 bubmuoreka [JOK
) HHUX TEJIO https://m.edsoo.ru/7f416194
Wtoro mo pazageny 21
Pa3gen 5. Pa6oTa M1 MOIIHOCTD. JDHEePrusi
bu6mmoreka [JOK
31 Pabora u momgocTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
32 Hpocteie MexaHu3Mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
53 MexaHnueckast SHEprus 4 1 1 hitps:/m.cdsoo.ru/7f416194
HTtoro no pazgeny 12
Pe3epBHOE BpeMs 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 13




8 KUIACC

KoJsmuecTBo 4acos DJIEeKTPOHHbIE
HaumenoBaHue pa3jie/ioB U TeM (un¢possbie)
Ne i/ IpPOrpaMMB1 Beero KOHTpﬁOJIbHLIe HpaRTﬁnquKne 0BPA30BATEBHBIE
padoTbI padoTbl pecypebi
Pa3gen 1. TerioBbie siBJICHUS
N bu6nmoreka [IOK
1.1 Ctpoenue u cBOICTBa BELIECTBA 7 1 hitps://m.edsoo.rw/7f418 1ce
bubmmoreka [IOK
12 Tenoele mpouecch! 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no pazgeny 28
Pa3zgen 2. DaekTpuyecKkne 1 MArHUTHBIE SIBJEHHS
71 DnekTpuyeckue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnmoreka [JOK
) HUX B3aUMOJEICTBHE https://m.edsoo.ru/7f4181ce
. . bu6nuoreka [JOK
2.2 IToCTOsTHHBIN 2IEKTPUYECKUNA TOK 20 1 7 hitps://m.edsoo.rw/7f4 181 ce
bubnmoreka [IOK
23 MaruuTHbI€ ABJICHUSA 6 1 1.5 hitps://m.edsoo.rw/7f418 1ce
bubmnorexa [JOK
24 DNEeKTpOMarHuTHas MHAYKIHS 4 https://m.edsoo.ru/7f418 1ce
Htoro no pasageny 37
Pe3epBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB 110 ITPO'PAMME 68 4 14.5




9 KVIACC

KoJsmuecTBo 4acos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3jeiioB U TeM (uudgposrbie)
Ne i/ IpPOrpaMMB1 Beero KOHTpﬁOJIbHLIe HpaRTﬁnquKne 0BPA30BATEBHBIE
padoTbI padoTbl pecypesi
Pa3zgen 1. Mexanndeckue siBJICHUSA
11 MexaHu4ecKoe ABHKEHUE U CIIOCOOBI €ro 10 1 1 bubnuorexa [JOK
) O CAHMSI https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
1.2 B3aumopeiictBue Ten 20 1 3 hitps://m.edsoo ru/7f41 ada |
bubnmoreka [IOK
13 3aKombI COXpaneHuA 10 3 https://m.edsoo.ru/7f41a4a6 |
Hroro no pasugeny 40
Paznen 2. Mexanuyeckue KoJeOaHusi 1 BOJHbI
bu6nuoreka [JOK
2.1 MexaHndeckne KoiaeOaHus 7 3 https://m.cdsoo ru/7f41 ada6
bubnmoreka [IOK
2.2 MexaHnudeckue BOJIHBL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41 ada |
Hroro no pasugeiny 15
Paznen 3. Di1eKTPOMATHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI
31 DNEeKTPOMarHuTHOE TMOJe 1 6 > bu6muoreka [IOK
' 3JICKTPOMATHUTHBIC BOJIHEI https://m.edsoo.ru/7f41a4ab
Wroro no pasueny 6
Pa3nen 4. CBeToBbIE SIBJIEHUS
bu6mmoreka [IOK
4.1 3aKOHBI pacpOCTPAHECHUS CBETa 6 2 https://m.edsoo.ru/7f41ada6
bu6nuoreka [JOK
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.edsoo ru/7f41ada |
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 bubmmorexa [TOK

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




Hroro no pasneny 15

Pa3nen S. KBaHTOBBIC SIBJICHUSA

5.1 Hcnyckanue u norjioneHne cBeTa aToMOM 4 1 buGnnorexa LIOK
https://m.edsoo.ru/7f41a4a6 |

5.2 Crpoenue aTOMHOTrO siapa 6 1 ngg;lr?f:é{;grouﬁ 41a4a6 |

53 SnepHble peakuuu 7 1 ngg;;fi;gg}é f41ada6

HTroro no pazageny 17

Pa3znen 6. lloBTopuTe ILHO-0000IAIOIIMIT MOTYJIb

6.1 [ToBTOpeHme U 006001IeHUE COAePKAHUST 9 5 bubnmoreka [JOK

Kypca pu3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4yacoB

Bcero

KounTtpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus!

DJIEKTPOHHBIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o npupoze. Asnenus
IPUPOIbI

duznyeckue ABICHUI

Duznyeckre BEIUIUHBI U UX N3MCPCHUC

Ypok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPH OMOIIHU )KUJKOCTHOTO
TEPMOMETPA U AaTUUKA TEMIEPATYPHI',
"OnpeneneHni MOKa3aHU U3MEPUTEIBLHOTO
npubdopa"

Mertoas! HayuHOro no3HaHus. Onucanue
(bM3HYECKUX SBJICHHUM C IIOMOIIBIO MOACICH

bubnuoreka [JOK
https://m.edsoo.ru/ff09172a

VYpok-uccnenoBanue "[IpoBepka runoTess:
JANIbHOCTB MOJIETA [IApUKa, MyIIEHHOTO
TOPH30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIe
BBICOTA ITycKa"

Ctpoenue BemiecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE
BEIIECTBA

bubnunoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qacCTull BEIICCTBa

but6mmoreka [{OK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OMbITHI 11O
HaOJII0/IEHUIO TETIJIOBOTO PacIIUPEeHUs
ra3oBy. "OnpezeneHue pa3MepoB MaJlbIX

TCI .

10

AFDeFaTHBIe COCTOsIHHMA BECIICCTBA




11

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
O06o0611enue mo paszaeny «llepBoHayanbHbIC
CBEIEHHS O CTPOECHUH BEIIECTBAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12 Mexanunueckoe nBuxeHne. PaBHoMepHOe 1 bu6muoreka [IOK
HEPABHOMEPHOE ABMIKCHHUE https://m.edsoo.ru/ff0a05¢c6
13 CxopocTb. Equnuliipl ckopocTu bubmmorexa LIOK
P ' P https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHHU JBHKEHHS Bubmorexa LIOK
Y P ! https://m.edsoo.ru/ff0a0ae4 |
HNueprus. Macca — Mepa HHEPTHOCTH Tell.
15 Ha6§ LIaTo Has paboTa '%I3Me peHI/Ie MacChl Bubmorexa IOK
"p p P p https://m.edsoo.ru/ff0a0c10
Tena'.
16 [ImoTHOCTH BemecTBa. PacueT Macchl u bubmuorexa [{OK
o0beMa Tejia 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIA)
13 Pemenue 3agau mo teme "I110THOCTE bubnunorexa LIOK
BerecTra https://m.edsoo.ru/ff0al23¢
19 Cuila Kak XapakTepUCTHKA B3aUMOICHCTBUS
ten. Cmita ynpyroctu. 3axkoH I'yka
JlabopaTtopHast pabora «3yuenue
20 3aBUCHUMOCTH pacTshKeHHs (aedopMalinumn)
MIPY>KUHBI OT MPHUJIOKEHHOU CHITBD
21 SBnenue TsaroreHus. Cuia TSHKECTH
CBsI3b MEXTy CHJION TSKECTH M MAacCOM Tena.
22 Bec Tena PISII_HCHI/Ie 3aga4 o reme "Cuna Bubmnorexa HOK
" https://m.edsoo.ru/ff0al778
TSDKECTH
Cuna TspKecTH Ha IpyIruX IUIaHeTax. bu6nuoreka [IOK
23
Dusznyeckre XxapaKTePUCTUKH IIAHET https://m.edsoo.ru/ff0al1502
N3mepenne cun. JlmHamomeTp. mabopaTtopHas
P " A P paTop but6mmoreka [JOK
24 pabota "['pagyupoBaHue IpyKUHBI U

W3MEPEHNE CUI JUHAMOMETPOM .

https://m.edsoo.ru/ff0al8cc




bubmuorexa [JOK

25 Bec Tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al 778

26 CnoxxeHue AByX CHUJI, HAIPABJICHHBIX 110 bubnmoreka [JOK
OJIHOM npsiMoii. PaBHOICHICTBYIOIIAS CHUIT https://m.edsoo.ru/ff0ala70

27 Pemenne 3amau no teme
"PaBHojeicTBYIOMAs CHIT"

8 Cuiia TpeHus u e€ BuAbl. TpeHue B IpUpojae U bubmmorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHnas pabota «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT bubmmoreka [JOK
CHJIBI TaBJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIONINXCS TOBEPXHOCTEIH)

30 Pemenue 3aga4 Ha onpenesieHne
PaBHOJICHCTBYIOMICH CHIIBI
Pemenne 3amag no remam: «Bec Tenay,

31 «I'padmuueckoe nzodbpakenne cuin», « CHIIb, ngs?;r?lT:;si(])—lrou/Iﬁanl d4e0
«PaBHOIEHiCTBYIOIIAsA CHIDY — ]
KoHTponbHas paboTa mo TeMam:

3 «MexaHuueckoe IBIKeHHe», «Macca,

IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n300pakeHune cumy, « CUIbD)

33 Hasnenue. CiocoObl yMEHBIICHUS U bu6muoreka [JOK
YBEIUUYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTD J1aBJICHUSA raza bubmuorexa [{OK
0T 00BEMA, TEMIIEPATYPEI https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBneHus TBEPABIMU TEIAMU, but6mmoreka [IOK
JKUAKOCTSIMHU U razaMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0

36 JlaBiieHuE B )KUJIKOCTH U Ta3e, BBI3BAHHOE bubnmnorexka [HOK
JIEUCTBUEM CHIIBI TSHKECTHU https://m.edsoo.ru/ff0a2718

37 Pemienune 3amad no teme «/laBneHue B bubnunoreka [JOK
SKUIKOCTH U rase. 3axoH Ilackaisy https://m.edsoo.ru/ff0a2826

38 CoOOHIAIIINECS COCYIbI bubnunorexa [IOK




https://m.edsoo.ru/ff0a2970

but6mmoreka [{OK

39 Tunpasimseckuii npece https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opiIHEBON KUIKOCTHBIM
HAacoc
41 ATtMocdepa 3emMiiu 1 IPUUYHHBI €€ bubnuoreka [JOK
CYILIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
bubmorexa [JOK
42 Bec Bozmyxa. AtmochepHoe naBieHue hitps://m.edsoo.ru/ff0a2bsa
43 N3mepenne armocdepnoro nasnenus. OnbIT bubnmnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EPHOTO AABJICHUS OT bu6mmoreka [IOK
BBICOTHI HaJI YPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe qaBieHne bu6muoreka [JOK
Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme " ATmochepHoe
nasieHue"
47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE bubnuotexa [JOK
B HUX T€J0. ApXHUMEI0Ba Cuia https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BLITaJII)KI/IBEIO epﬁ CHUJIbI efll)cg IOILIEH Ha bubmorexa TIOK
Hl Al yrom https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B JKHJIKOCTHY
JlaGopaTopHast pabota 1o Teme
«/ccnenoBanue 3aBUCHMOCTH Beca Teja B bubnmoreka [JOK
49 . .
BOJI€ OT 00bEMA MOTPYKEHHON B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YaCcTH TeJa»
bu6mmoreka [JOK
>0 Ilapanue ex https://m.edsoo.ru/ff0a3a96
JlabopaTtopnast pabota "KoHcTpynpoBanue
51 apeoMeTpa WiIM KOHCTPYUPOBAHUE JIOJKU U
ompeJielieHue e€ rpy30noabLEMHOCTH"
52 Pemenue 3aga4 no remam: «IlmaBanue cynos. bubanorexa [JOK




BosgyxomiaBanuey, «JlaBieHue TBEpAbIX
TEJ, KUJKOCTEH U ra30B»

https://m.edsoo.ru/ff0a3654

Kontponbhas pabota no teme «/laBnenue

53 .
TBEPJABIX TEJI, )KUJIKOCTEN U Ia30B)
bubnunoreka LIOK
54 Mexanunueckas padbora
P https://m.edsoo.ru/ff0a3f82 |
bubmuoreka IHOK
55 MomnocTts. EquHUNBI MOITHOCTH hitps:/m.c dsollru /P03 32
56 VYpok-uccnenosanue "Pacuér momHocTu, 1
pa3BUBAEMOM ITPH NOIBEME 1O JeCTHHIIE"
57 IIpocTeie Mexanu3Mbl. Peruar. PaBHoBecue
CHJI Ha pbIYare
Prryaru B TeXHUKeE, OBITY U IIPUPOIIE.
58 JlabopaTopHas aéoTa <<}i/ICCJ'Ipe,Z[I())BaHI/Ie 0.5 Bubmnorexa HOK
p N p p ) https://m.edsoo.ru/ff0a478¢e
YCJIOBHI PaBHOBECHS phIyaray
59 Pemenue 3agau 1o Teme «Y cJIOBUsA but6mmoreka [IOK
pPaBHOBECHS phlUyaray https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro necTpust
60 mexaHu3Mma. Jlaboparopnas pabota 0.5
«M3mepenue K11 HaKTOHHOM MIOCKOCTHY
61 Pemenne 3amag no teme "PaboTa, MOIIIHOCTb, but6mmoreka [JOK
KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprus. Kunetnueckas u bubmmoreka [JOK
HOTCHIMAIbHAS SHEPT U] https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUS MeXaHNIEeCKON dHEPTUHI Bubmiorexa LIOK
P p https://m.edsoo.ru/ff0a4360
YPOK-dKCIIEpUMEHT I10 TEME
"DKCHepUMEHTAIbHOE OIpeIeTICHHUE
64 N3MEHEHNU KUHETUYECKON U MOTEHIINAIbHON 1
SHEPTUHU MPU CKATHIBAHUM TEJIA IO
HAKJOHHOH MIOCKOCTH"
65 KontponrHas padbora no reme «Pabora u




MOIIHOCTb. DHEPTH

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme

but6mmoreka [IOK

66 "MexaHn4yecKkoe ABmKeHue" ! https://m.edsoo.ru/ff0adeec6d
o | e e e | B 10K
" P » AU https://m.edsoo.ru/ff0a4fte

ra3oB

PesepsHslit ypok. PaGota ¢ Tekctamu 1o teme
68 " n l

Pabota. MOIIHOCTE. DHEPrust

OBIIEE KOJIMYECTBO YACOB I10 6% 14

[TPOT'PAMME




8 KUIACC

KosmyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka
n/n yp Bcero KOHTpﬁom’m’Ie HpaKTﬁ“quKHe U3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypes
OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-
1 KWHETHYECKOU TCOPUHU U UX OXBITEBIG 1 Bubmaorexa IIOK
p https://m.edsoo.ru/ff0a5256
TOJITBEPKJICHUS

) Macca u pa3mep aToMOB U MoJieKyJl. BBoaHas 1 1
KOHTPOJIbHAs padoTa.

3 Mopenu TBEpAOTO, JKUIKOTO U 1 bubnuoreka [JOK
ra3000pa3HOro COCTOSHHI BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHe CBOMCTB TBEPOTO, KUJIKOTO U

4 ra3000pa3HOro COCTOSTHUI BellecTBa Ha 1
OCHOBE IMOJIOKEHUIN MOJIEKYJISPHO-

KMHETHYECKON TeOpUH
5 Kpucrannmuueckue u amopHbIe TenIa 1 bubmrorexa LIOK
P p https://m.edsoo.ru/ff0a5800

6 CmaunBaHUE M KalWUBSIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530

7 TermoBoe paclIMpeHne U CHkaTue 1 bubnmorexa LIOK

P P https://m.edsoo.ru/ff0a5a26

] Temmnepatypa. CBsi3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS YACTHIL

9 Buytpennsist sneprus. CriocoObl U3MEHEHUs 1 bu6mmoreka [IOK
BHYTPEHHEW dYHEPTUHU https://m.edsoo.ru/ff0asSc60

10 Bunsl Temonepenauu 1 Bubmnorexa HOK

P https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepennus "l[IpakTudeckoe
P (epenn P N bubmuorexa [{OK
11 HCIIOJIL30BaHME TEIUIOBEIX CBOMCTB BEIIECTB 1 1

Y MaTEPHAJIOB B LIEISIX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0




12 KonuuecTBo TeroTsl. Y aenbHas bubnuorexa [JOK
TEMJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TemiooOMeH bubnmnoreka [JOK
M TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabora "HccaenoBanue
14 SIBJ'IeIfI/ISI TI;HJ'IO(I))6MCHa npu CMIG[HII/IBaHI/II/I buGnnorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsideii BOJIBI
Pacuer koaudecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJIa U BBIJEISIEMOr0 UM MPHU
OXJIAKJICHUH
16 JlaGopatopHas pabota "OnpezneneHue bu6mmoreka [IOK
YVJEIbHOHN TeIIOEMKOCTH BelecTBa" https://m.edso0.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIoTa bu6muoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7bS5a
[InaBneHue u oTBEpACBaHUE
18 KPUCTAUNIMYECKUX IT)i[n Y nenwHas Teriota Bubmoreka ITOK
P e https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JlaboparopHas padota "Onpenenenue bubnmnoreka [JOK
YIIENBLHOHN TENJI0THI IJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIHS. bu6nuoreka [JOK
Wcnapenue https://m.edsoo.ru/ff0a740c¢
Kunienne. Y neapHas Temnora
1 napooOpazoBaHMsl U KOHJICHCALIUH. bu6mmoreka [IOK
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOT0 JIABJICHHS
BnaxxnocTs Boznmyxa. JlabopaTopnas pabota
22 "Onpenenenue giIHOCHTemiIOﬁ lfanaxciocn/l Bubmnorexa HOK
pede. https://m.edsoo.ru/ff0a7628
BO3JIyXa
23 Pemenue 3amau Ha onpeeacHUE BIAKHOCTH
BO3IyXa
24 [TpuHIUTIBI paOOTHI TETIJIOBBIX ABUTATENCH.

IlapoBas TypOuHa. /IBUraTens BHyTPEHHETO




CrOpaHMs

KII/I TermoBoro nurarens. TernoBbie

but6mmoreka [IOK

25 o
JIBUTATEJIN U 3allTa OKPYKAIOUIEH Cpelibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHMs U PEBPALLCHUS YHEPTUU
B TEIUIOBBIX IMpolieccax
[ToarotoBka Kk KOHTPOILHOU paboTe MO TeEMe

bubnuorek K
27 "TennoBele siBieHUS. MI3MeHEeHNE arperaTbIx omaorexa IO
N " https://m.edsoo.ru/ff0a83{2
COCTOSTHUM BeIecTBa
KontponbHas padota no Teme "TemnioBsie
. bubmunorexa IIOK
28 siBJIeHUS. MI3MeHeHne arperaTHbIx COCTOSHAN Gmzoreka IO
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 DnekTpu3anus Teil. J[Ba poaa 3JIeKTpUYECKUX
3aps0B

30 VYpok-uccienoBanue "IneKTpusalus Tel
MHIYKIWEH U IPU CONPUKOCHOBEHNH"

31 BzaumopeiicTBue 3apsyKeHHBIX TeJl. 3aKOH bubnmnorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe noje. HanpspkeHHOCTh

32 JJIEKT quecxoro nois. 11 I/II)HI_[I/IH Bubmrorexa HOK

P - 1P . https://m.edsoo.ru/ff0a8a0a
CYTNEPIO3UITUHN IIEKTPUUECCKUX TTOJIeH
33 Hocurenu snekrpuyeckux 3apsios.
DneMeHTapHbIH 3apsa. CTpoeHue aToma
OBOJHUKHU U JUAICKTPUKH. 3aKOH HOIMOTEKa

34 Ip puku. 3 Bu6 OK
COXPaHEHUS DJIEKTPUUYECKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1au Ha npMEHEHUE CBOMCTB bubmmoreka [JOK
IIEKTPUYCCKUX 3aPsIJIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €TI0

bubnnorexa [JOK
36 cyniecTBoBaHUA. VICTOUHUKH 3JIEKTPUIECKOTO
yH P https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS SEKTPUIECKOTO TOKA buGnnorexa [JOK
P https://m.edsoo.ru/ff0a96b2
38 Ypoxk-uccnegopanue "JlelicTeue




3JIEKTPUYECKOTO TOJISI HA POBOJIHHUKHU U
JIMBJICKTPUKH"

SHGKTpI/I‘lCCKI/Iﬁ TOK B METaJl1ax, ) KUAKOCTAX

bubnunorexa LIOK

39 U razax https://m.edsoo.ru/ff0a9838
40 DneKTpHYecKas elb U €€ cocTaBHBIC YaCTH
41 Cuna toka. JlabopaTopHas pabota 05 bubnuorexa [JOK
n n .
H3Mmepenne 1 peryJIupoBaHNe CUIbI TOKA https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HampsikeHue. BonbTmeTp.
42 Ha60pI:1TopHa;1 pa6oIT)a "N3mepenue u ’ 0.5 bubmorexa HOK
b https://m.edsoo.ru/ff0a9%¢14
peryJupoBaHue HAPSHKCHUS
43 CornpoTuBIeHHE POBOAHUKA. Y ACIBHOE bu6nuoreka [IOK
CONPOTHUBJICHHUE BEIISCTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA 1 bu6muoreka [IOK
OT €0 JUITUHBI, TUIOMIAIN TOMIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceyeHus M MaTepuasa"
45 3aBUCUMOCTb CHJIbI TOKA OT HAIIPSKEHUS. bu6nuoreka [JOK
3akoH Oma 1l yJacTKa Ienn https://m.edsoo.ru/ff0aad44a
JlabopaTtopHas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYLIETO Yepes 1 bubnuorexa [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIps>KeHUs Ha pe3ucTope”
47 [TocnenoBarenbHOE U apaJlIEIbHOE
COCIMHCHMSI IPOBOTHUKOB
JlabopaTtopHas pabota "[IpoBepka npaBuia
48 CJI0KEHUS HANPSKEHUN MpU 1 bubmmoreka [JOK
IIOCJIEAOBATEIILHOM COCUHEHUN IBYX https://m.edsoo.ru/ff0aaas58
pPE3UCTOPOB"
JlaGopaTtopHas pabota "IIpoBepka npaBuia
49 TUISL CEJIBI I")rOKa ﬁpn HapaJIE)IGJIBI})IOM P 1 bubmaorexa LIOK
N https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB
50 Pemenne 3amad Ha npuMeHeHne 3akoHa Oma bubanoreka [JOK




JUI pa3JIndHOro COCAMHCHUS IIPOBOJHUKOB

https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bu6muoreka [IOK
3axoH JIxxoysg-JIeHna https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "Onpenenenue 1 bubnmnoreka [JOK
pabOThI M MOIIHOCTH 3JIEKTPHYCCKOr0 TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYCSCKHUE 1M B IIOTPEOUTEIIH
53 IJIEKT queCKoﬁ SHEPIruM B 6I1)>IT Kopotkoe Bubmzorexa [IOK
P P y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKAHHE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "DexTpudecKue 3apsanl. 3apsHKCHHBIC Tea bubnmnorexka HOK
" uX B3aumoaencTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
DJIEKTPHUECKUI TOK"
KonTponbhas padota no teme
55 "DnekTpuueckue 3apsapl. 3apsHKEeHHbIE Tea bubmmoreka [JOK
U uX B3aumoaeucTus. ITocTOSHHBIN https://m.edsoo.ru/ff0abea8
JJIEKTPUIECKUH TOK"
56 IlocTOosIHHBIE MAarHUTHI, UX B3aMMOJCHCTBHE
57 Ypoxk-uccienoanue "M3yuenue noyiei 1 bubnunoreka LIOK
NOCTOSIHHBIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0
53 MaruautHoe noJjie. MarHuTHOE 1oJie 3eMJId U but6mmoreka [JOK
€ro 3HadeHue I )KU3HA Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnblT DpcTena. MaruutHoe nose
59 SJICKT Hzecxoro TOoKa MarautHoe 1moJje bubmmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
KATYIIKH C TOKOM
IIpuMeHeHHE 3ICKTPOMArHUTOB B TCXHHUKE.
60 H§60 aropHas a6£Ta "N3yueHue NelCTBUA 0.5 bubmoreka [IOK
pTOpHAT P Y " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSTHHOTO TOKA.
Hcnonp30BaHuE JIEKTPOABUTATEIICH B
*Tp bubmuorexa [JOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

JlaGopaTtopHas pabota "KoHcTpynpoBaHue u
H3ydeHne padboThl daeKTpoaBuraress'

https://m.edsoo.ru/ff0ac86¢




OneiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM

62 1
nHaykuuu. [pasumno JIenna
Onekrporerepatop. CriocoObl MOTyYeHUS
63 3JEKTPUUECKOI PHEPrUU. IIEKTPOCTAHIINHI 1
Ha BO300OHOBJISIEMBIX HCTOUHHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOJILHOM paboTe MO TEME 1
"DIeKTpUUECKEe U MAarHUTHBIE ABJICHUS"
65 KonrtponbHas pabora o Teme 1 bubmuoreka [JOK
"JJIeKTpUUECKUE U MAarHUTHELIC SBJICHHS" https://m.edsoo.ru/ff0acb14
66 PesepsHblit ypok. Pabota ¢ Tekctamu 1o teme 1 bubnuoreka [IOK
"TennoBele siBaeHUS" https://m.edsoo.ru/ff0accSe
PeseprHrlii ypok. PaGota ¢ Tekctamu 1o teme bubnmorexa [JOK
67 " > > " 1 .
[ToCTOSIHHBIN IEKTPHUUSCKUM TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarauTHsble siBJieHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME




9 KVIACC

KoJsnuecTBo yacos DJIEeKTPOHHbIE
3‘;')1 Tema ypoka Beero Kounrtpoasnsbie | [IpakTnueckue nsgj::u a oﬁp:;d Oq;giz;:)eﬂm e
padoTsbI padoThI pecypes
1 Mexanudeckoe ABHKeHUE. MaTepuaibHas 1
TOYKA
) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuorexka [JOK
MEXaHNYECKOI'0 JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PAMOIIMHEWNHOE JBUKEHUE. 1 1 bubnmnoreka [JOK
BBoaHas KOHTpoJIbHAsE padboTa. https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE npsAMOIUHENHOE IBUKEHUE. 1
CpenHsisi © MTHOBEHHASI CKOPOCTh
5 [IpsamonnHEHOE PaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBUKECHHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKopocCTh IPSMOJIIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEHUS. | paduk 1
CKOPOCTH
JlabopaTopnas pabora "OnpeneneHue
7 yCKOIE)eHI/ISII) Teﬂf npu paBHOI})ICf(OpeHHOM 1 1 EH6J_IHOTeKa HOK
JIIBIDKEHUY IO HAKJIOHHOM IIOCKOCTH" hitps://m.edsoo.mu/ffladb18
8 CoOonmnoe nmagenue ten. OneiTe! [ anunes 1
PaBHOMepHOE IBIKEHHE 110 OKPYKHOCTH.
9 Ilepuon IE qaCTHOTa o6pameHI/I${.p JYIHHCﬁHaH U 1 EH@_IHOTeKa HOK
YIJIOBAsi CKOPOCTH ttps://m.edsoo.ru/ff0ac176
10 LleHTpOCTPEMUTENHHOE YCKOPSHHE 1
11 [TepBriii 3akoH HeroTOHA. BEKTOp CHIThI 1 E;f;?;ﬁfi;gﬁ}éoae 612
12 Bropoii 3akoH Herotona. PaBHonelicTByromias 1 bubnnorexa [JOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3uims Cui 1 bub6mmoreka [TOK




https://m.edsoo.ru/ff0ae982

14 Pemienue 3a1a4 Ha NPUMEHEHUE 3aKOHOB bubnnoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aebbe

bubmuoreka [JOK

13 Cuna ynpyroctu. 3axou I'yka httDs://m.ec_isoi_.[ru/faneca2

16 Pemenue 3agad mo reme «Cujia ynpyrocTm

1 Jlaboparopuas padota «OnpenencHue bubnnorexa [JOK

7
JKECTKOCTHU NPYKUHBI) https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK

18 Cuna Tperns https://m.edsoo.ru/ff0af738

19 Pemenue 3amgau no reme «Cumna TpeHUsD Bubmorexa [IOK

https://m.edsoo.ru/ff0afa26

20 JlaGopatopHnas pabora "OnpezneneHue bubnnorexa [JOK
K03 (dHUIEHTa TPESHUS CKOIBKECHUS" https://m.edsoo.ru/ff0af8be

71 Pemenne 3amaa mo teme "3akonsr HeroToHA. bubmuoreka [JOK
Cuia ynpyroctu. Crita TpeHus " https://m.edsoo.ru/ff0afb8e

2 Cuiia TSXKeCcTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHNS. Y CKOpEHHE CBOOOIHOTO IMaAECHNS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepenuus "JIBrkeHre TEI BOKPYT

23 rpaBuTanmoHHoro neHTpa (CoaHeyHas
cucrema). I'anakTuku"

24 Pemenue 3agau mo reme "Cuna TsHKECTH U bu6mmoreka [{OK
3aKOH BCEMHPHOI'O TITOTCHHUS " https://m.edsoo.ru/ff0af5{8

) [lepBas kocmuueckas ckopocTs. HeBecoMocTh bubnuorexa [IOK

5
U IEPETPY3KU https://m.edsoo.ru/ff0af33¢c
PaBHOBECHE MaTepHAIBHONM TOUYKH.

2 AOcomoTHO TBEpIOE Teno. PaBHOBecHe bubnnoreka [JOK
TBEPJIOTO TeNA € 3aKPEIIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpaICHUs

27 MowmeHT cuibl. L{eHTp TshKkecTH

8 Pemenue 3agaq mo reme "MOMEHT CHJIBI. bubmuoreka [JOK

IlenTp TspxecTH"

https://m.edsoo.ru/ff0b02b4




[TonroToBka K KOHTPOJIBHON pabOTE MO TeMe

bu6mmoreka [IOK

29 :;lgjljxaHquCKoe IBIDKeHUE. B3anmonencTeue hitps://m.cdsoo.ru/f0b0408
30 'ﬁ\iﬁiﬂiﬁiﬁiﬁgj iﬁ%ﬁiﬁaamoneﬁmne Bubmorexa [IOK
ren" https://m.edsoo.ru/ff0b06ec
Nmmnynse Tena. UMmynbe cubl. 3aK0H
31 coxpzﬁeHI/m I/IMHyHBZa. Ynpyroe u Heynpyroe bubmorexa LOK
B3AMMOEICTBHE https://m.edsoo.ru/ff0b07fa
3 Pewrenue 3amau no reme "3akoH coXpaHeHUs bubnuorexa [JOK
HMITyJbca' https://m.edso00.ru/ff0b096¢
33 VYpok-koH(pepeHIHs "})eaKTI/IBHOC JBUYKEHUE
B IIPUPO/JIEC U TEXHHUKE
34 Mexannueckasi paboTa ¥ MOITHOCTh ngg/l;lr(r)feegsigrog/lﬁfob 0a84 |
35 Pabota cuiibl TSKECTH, CHITBI YIPYTOCTH U bubnnorexa [JOK
CHJIbI TPECHUSI https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue padboTs
36 CWJIbI TPEHUS IIPU PABHOMEPHOM JABH)KEHUU
TeJa 10 TOPU30HTAIBHON TOBEPXHOCTH
37 Casi3b 3Hepruu U padoTsl. [loTeHmanpHas
SHEPTHUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [HOK
KHHETHISCKOM YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHSHUS YHEPIUH B MEXaHUKE
40 Jlabopartopnast pabota «3yuenue 3akoHa bubnunoreka [JOK
COXPAHCHUS YHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBMIKEHUE U €TI0 bu6mmoreka [IOK
XapPaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeIHYk/IeHHbIC bubanorexa [JOK
KoJjiebanus. Pe3oHaHc https://m.edsoo.ru/ff0b2010
43 MaTteMaTH4eCKUH 1 MPY>KUHHBIA MasITHUKU




VYpok-uccnenoBaHue «3aBUCUMOCTh IIEpUO/ia

bu6mmoreka [IOK

44 KOJIEOaHUI OT KECTKOCTH IIPYKUHBI X MaCCHI
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue 3Hepruu NP MEXaHUUECKUX
KOJIeOaHUIX
JlabopaTtopHas padora «OmpeneneHue
46 IIaCTOI')FLI Hpne Ifona Kone6aﬁm71 OPY>KUHHOTO Bubmiorexa LHOK
p py https://m.edsoo.ru/ff0blaec
MAasTHUKA»
Jlabopartopuas padora «IIpoBepka
47 HeBaBI:/ICI/H\IZOCTI/IpHe noja foneé)aﬂnﬁ rpysa Bubmiorexa LIOK
P py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOI'0 K HUTH, OT MacCEI I'py3ay
Mexanundeckne BoJIHEL. CBOMCTBA
48 MeXaHUYeCKUX BOIH. [IpogonbHbIe 1 Bubmiorexa IIOK
P https://m.edsoo.ru/ff0b21fe
MONIEPCYHEIC BOJHBI
49 Ypok-koH(pepeHus "MexaHnIeCKUe BOJTHBI B
TBEpAOM Tene. CelicMUYecKre BOJHbBI"
50 3Byk. PactipocTpaHeHne u oTpakeHHE 3BYKaA
51 Ypok-uccnenosanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
57 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKXyCTHYSCKHI PE30HAHC
VYpok-koubepenus "YnbpTpa3ByK u bubnnoreka [JOK
53 "
HHGPAa3BYK B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroroska Kk KOHTPOJILHOI padOTe 110 TEME
54 "3aK0HEI COX aHeHI/II)SI Mexalfnqecxne Bubmiorexa LHOK
p A https://m.edsoo.ru/ff0b250
KOJICOAHUS U BOJIHBI
KonTtponbHas padoTa mo teme "3aKoHbI
55 COXpaHeHUs. MexaHn4ecKue KoJeOanus u
BOJIHEI"
56 DNeKTPOMArHuTHOE TI0JIE. bubnmoreka [JOK
DJIEKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBOMCTBA BJICKTPOMArHUTHELIX BOJH




Ypok-koupepenmus "llkana

bu6mmoreka [IOK

58 AJIEKTPOMAarHUTHBIX BOJH. Mcronb3oBaHue htths://m.edsoo ru/FOb2fet
b _%
3JIEKTPOMATrHUTHBIX BOJIH JUISL COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yueHue cBOiCTB
bu6mmoreka [IOK
59 AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
MO 6HJI1)EHOFO renedona” B https://m.edsoo.ru/ff0b2c6¢
60 Pemrenue 3a1au Ha onpeieeHUE YacTOThI U
JUIMHBI 3JIeKTPOMarHUTHOM BOJIHBI
61 DnekTpoMarauTHas npupoaa ceeta. CKOpocTh bubnnoreka [JOK
ceera. BonHOBBIE CBOKCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrouynuku ceera. [IpsaMonuneitnoe
bubnmnoreka [JOK
62 pacnpocTpaHeHue csera. 3atMenus ConHua u 1
TiyHel https://m.edsoo.ru/ff0b3658
3aKoH OTpakeHHs cBeTa. 3epkana. Pemenue
bubnnoreka [JOK
63 3aJ1a4 Ha IPUMEHEHHE 3aKOHA OTPAXKEHUS 1
cBeTd https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBera. 3aKOH IPEIOMIICHUS bubmmoreka [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
bubnuorexa [JOK
65 Hcnonb3oBaHue mMOJHOTO BHYTPEHHETO hitps://m.c dsol_[ru JE0b3e5c
OTpaKEHHs B ONTHYECKHUX CBETOBOIAX . ]
Jlaboparopnas pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMJICHHS CBETOBOTO
Jy4da OT yIJia MaJIeHus Ha rpaHule "Bo3ayX-
cTekno""
VYpok-koudepennus "Mcnonp3zoBanue
67 MIOJIHOT'O BHYTPEHHETO OTPaKeHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTrueckas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2¢
. Bbubnuoreka IIOK
69 [TocTpoenne n300pa>keHH B JTMH3aX 1

https://m.edsoo.ru/ff0b444a |




Jlaboparopuas pabota "OmnpenencHre

70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHIIBI bubmorexa LIOK
Y I?, " https://m.edsoo.ru/ff0b4206
CcOOMpPArOIIEH JIMH3EI
71 Ypok-koHpepeHmus "OnTudeckne TMH30BbIC bubnnorexa [JOK
puOOpHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmorexa [TOK
2P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JledexTsr 3penus. Kak
COXPaHUTH 3peHHuE"
Pasnoxxenue 6enoro csera B crieKTp. ONbITHI
74 HreroTona. CioxeHue cexr aJIBHLII)X BETOB Bubmorexa TOK
) P H ' https://m.edsoo.ru/ff0c0f4c
Jlmcrepcus cBera
Jlabopartopnast pa6ota "ONBITHI 11O
75 pas3NoXeHuto 06eJI0ro CBeTa B CIEKTp U bubnnorexa [JOK
BOCIIPUATHIO L[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HAOJII0/ICHUU Yyepe3 IIBETOBbIE GUIBTPHI"
VYpok-npaktukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: IucIepcusi, uHTepdepeHIus U
nudpakims"”
77 Omnsitel Pesepdopaa u miianerapHas Mojaemb bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocTymaTtel bopa. Monens atoma bopa
79 Hcnyckanue u MOMIONIEHUE CBETa AaTOMOM. bubnnorexa [HOK
KBanTel. JInHeHJaTHIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
R0 VYpok-tipaktukym "Habnronenue criekTpoB bubnmnorexa [JOK
HCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI Eubmorexa LIOK
8 8 https;//m.edsoo.ru/ff0c1672 |
P, Crpoenue atomHoro sapa. Hyknonnas bubnnoreka [JOK
MOJIeb https://m.edsoo.ru/ff0c18ac
83 PanuoaxtuBHble npeBparienus. M3oTomnbl bubmnorexa [IOK

https://m.edsoo.ru/ff0clal4




Pemtennie 3agau o reme: "PagnoakTuBHBIE

bu6mmoreka [IOK

84
npespanieHus” https://m.edsoo.ru/ff0c1bda

85 Ilepunon momypacmazga

36 Ypok-koupepennus "PagnoakTuBHbIC bubnmoreka [JOK
HM3JIYYEHUs B IPUPOEC, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

’7 SnepHble peaky. 3aKOHbI COXpPaHEHUs bubnnorexa [JOK
3apsJIOBOrO M MacCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubnuoreka [IOK

88
WU SHEPIUH https://m.edsoo.ru/ff0c1d7a

89 Pemenne 3aga4d no teme " nepuble peakipn'

90 Peakuuu cuHTe3a U AeeHUd saep. Bbu6muoreka [JOK
Hctounuku sueprun CoJIHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koH(pepeHnuus "SnepHas sHepreTHKa.

91 JlelicTBUA palOaKTUBHBIX U3JIYUYECHHI Ha
JKMBEIC OpraHH3MbI"

[ToaroToBka K KOHTPOJIBHOU paboOTe 1O TeMe

9 "DJIEKTPOMarHUTHOE TIOJIE. bubnnoreka [JOK
DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHHS "

KonTponbhas pabota no teme
93 "DJIeKTpOMarHUTHOE MOJIE.
DneKkTpoMarHuTHbIC BOJIHBEI. KBaHTOBBIE
siBIICHUS"
[ToBTOpenue, 0606menue. Jlaboparopusie bubnuorexa [JOK

94 n ~ " .
paboThl O Kypcey "B3anmoneiicTere Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0006mIcHUE. Pemmenue

95 aC‘leTII)-IBIX u Ka‘IeCI”Il:[BeHHBIX 3ajia4 110 TeMe bubmorexa [JOK
P " https://m.edsoo.ru/ff0c2572

TermnoBwIe TPOIECCHI
[ToBTOpenue, o0o6mIcHue. Pemmenue

96 aC‘IeTI:—IBIX u KaqecHTlBeHme 3aj7a4 1Mo TeMe bubmmorexa LIOK

,I,) o https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBhIX JIBUTATEIICH
97 IloBTOpenue, 06001eHNe. Pemenue Bbubaunoreka [HIOK




pacYeTHBIX U KAYECTBCHHBIX 33J1a4 110 TEME hitps-//m.cdsoo.rw/f0c2b30
"KIIJI 35ekTpoycTaHOBOK"
03 [ToBTOpenue, 06o6menue. Jlaboparopubie 1 1 bubnmoreka [JOK
paboTs! o Kypcy "CBeTOBLIE ABICHUS" https://m.edsoo.ru/ff0c2¢c52
99 [ToBTropenue, o600menue. Pabora ¢ Tekctamu 1 bubmmorexa [IOK
1o TeMe "3aKOHBI COXpPAaHSHHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o600menne. Pabora ¢ Tekctamu 1 bubmuoreka [JOK
o TeMe "Konebanus 1 BoJaHb!" https://m.edsoo.ru/ff0c2¢82
101 IToBTrOopenue, 0600mmenue. Pabora ¢ Tekctamu 1 bubmmorexa [IOK
1o Teme "CBETOBEIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTrOopenue, o600menue. Pabora ¢ Tekctamu 1
o teMe "KBanToBas u saepHas husuka"
OBIIEE KOJIMYECTBO HACOB I10 102 27

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

l» dusuka, 7 knacc/ [epoimkun .M., UBanoB A.U., AkiinoHepHoe 0011IeCTBO
«M3parenbcTBO «lIpocBemenne»

» Gusuka, 8 knacc/ [lepeimkun U.M., IBanoB A.W., AKunoHepHOE 001IECTBO
«M3marenscTBO «IIpocBemieHne»

» dusuka, 9 knacc/ [Mepeimkun .M., I'ytauk E.M., UBanoB A.I., [letpoBa
M.A., AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBenienne
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