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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 1o (¢u3MKe Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
COCTaBJicHa Ha OCHOBE MOJIOKEHUN W TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHOW MPOTPaMMBbl, MPEJACTABICHHBIX B
dI'OC 000, a takxke ¢ yu€Tom denepaibHON padoueil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanusi yueoHoro npeamera « Dusnkay.

Conmepxanue mporpamMmbl 10 (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOLIMXCS W OpPraHU3alli0 H3Yy4YEHUs
Gu3MKKM Ha JAESATeNIbHOCTHOM ocHoBe. B mporpamme mo ¢u3MKe YyYUTHIBAIOTCS
BO3MOXXHOCTH y4deOHOro mpeamera B peanuzanuu TtpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00yUYEeHHUSI, a TAKKe
MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHusl.

[Iporpamma no pusuke ycraHaBiIMBaEeT pacipeiesieHue y4eOHOro MaTepuana
1o rojam oOydeHus (10 KjaccaM), IpejiaraeT NpuMepHyI0 MOClIeI0BATEIbHOCTD
U3YyYEHHs TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSI IMPEIMETHOTO COJEp)KaHUS U
y4€T€ BO3PACTHBIX OCOOCHHOCTEN 00YyJarOITXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa € IEJIbI0 OKa3aHUs METOJMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmMbl IO y4EOHOMY IIPEIMETY .

®duzrka SABISIETCS  CHUCTEMOOOPA3yIOIIMM Il  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB
U SBIICHUH, H3y4aeMbIX XHUMHEH, OWONOrHel, acTpOHOMHUEH U (PUINIECKOM
reorpagued, BHOCUT BKJaJ B €CTECTBEHHO-HAy4YHYI) KAapTUHY MHUDa,
IpeloCTaBsieT HauOoJjiee sCHble O00pa3lbl MNPUMEHEHHS HAayYyHOTO METojia
MO3HAHMSI, TO €CTh CII0C00a MOJIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOro OO0pa3oBaHUsS B CTPYKType OOIIETO
oOpa3zoBanusi COCTOUT B (hOPMHPOBAHWU ECTECTBEHHO-HAYYHON TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcs.

N3yuyenne @u3nku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJAJICHUE
CIIEYIOIUMHA KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOINIMMH E€CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHATH SBJICHUS;

e OICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O HCCIIEAOBAHNUS;

e UHTEPIPETHPOBaTh  JaHHbIE W  HCIOJNb30BaTh  HAyYHbBIE
JI0Ka3aTeNbCTBA 7Sl OJyUYEHHUsI BBIBOJIOB.

[enn wu3yuenus QU3MKM Ha YypPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHMs
onpeneneHsl B KoHuenmuu mnpenogaBaHus yueOHoro mnpeamera «Du3uka» B
oOpa3oBaTenbHBIX oOpranuzainusax Poccuiickoit ®Denepanuu, peaau3yrOIIMX
OCHOBHBIE 00IIe00pa3oBaTeIbHble MPOrPAMMBI, YTBEPKAEHHONW pELICHUEM



Komnnerun MunucrtepctBa npocsenienusi Poccuiickoit deaeparuu (MpoTOKoOaI OT 3
nekadpst 2019 r. Ne TIK-4BH).
Heau usyyenus puzuku:

npuoOpeTeHne HHTEpeca W CTPEMIICHUS OOYyYalomMXCS K HayYHOMY
U3yYEHHUIO TMPUPOJbI, PA3BUTHE HMX HWHTEIUIEKTYyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HAHUs U (hOpMUpOBaHUE
MCCIIEIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dopMHpOoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysibTaTa H3YYCHHUS
OCHOB CTPOEHHsI MaTepuu 1 (PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;
¢dopmupoBaHre MpeACTaBICHUNH O POl (UMKU JJI Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMpPEACTAaBICHUMI O  BO3MOXKHBIX  chepax  Oymyuieit
poeCCUOHATLHON ACITEIbHOCTH, CBA3aHHOW ¢ (DU3HMKOM, MOATOTOBKA K
JanpHeeMy 0o0y4eHHIO B 9TOM HalpaBJICHUH.

JlocTwKeHHe 3THX IeJied MporpaMMbl 10 (DU3MKE Ha YpPOBHE OCHOBHOIO
o0111ero oOpazoBaHus 00ECIIEUUBACTCS PEIICHUEM CIICYIONIUX 3a4a4:

NpHOOpEeTEeHUE 3HAHUH O JIUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MAarHUTHBIX W KBaHTOBBIX
SIBIICHUSIX;

npruoOpeTeHUEe YMEHUN ONKMCHIBATh U OOBACHATH (DU3UUYCCKHUE SIBJICHUS C
UCIIOJIb30BAHUEM TOJTyUYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHHS TPOCTCHIIUX pPacyETHBIX 3amad ¢
UCIIOJIb30BaHUEM buznIecKuX MOJICTIeH, TBOPYECKUX u
NPaKTUKO-OPUEHTHPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOJIIOaTh IPUPOIHBIC SIBIICHUS U BBITOJHATH OIBITHI,
nabopaTopHble pabOTBl M DKCHCPUMCHTAJbHBIC HCCIICOBAHUS C
UCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX IPUOOPOB;

OCBOCHHE TPUEMOB pabOTHI ¢ WH(poOpManueld (QU3HYECKOTO COICPKAHUS,
BKJIIOYAsk HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHUSIX (DU3UKU, aHATIHU3 U
KPUTHYCCKOE OLICHUBAHKE NHPOPMAIINH;

3HAKOMCTBO €O cpepamu TpoPEeCCHOHATILHOMN NIeITeTLHOCTH, CBSI3aHHBIMU
C (u3MKOW, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3NYCCKON HAYKH.

Ha uzydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obpazoBanms oTBoauTCs 238 "acoB: B 7 Kiacce — 68 4acoB (2 yaca B HEZEM0), B 8
Ki1acce — 68 dacoB (2 yaca B Heaeno), B 9 kinacce — 102 yaca (3 yaca B HeAENIO).

[Ipensiaraemeplii B mporpamMMe 1o ¢Gu3MKe MepeyeHb J1adopaTOpHBIX PaboT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTEIb JIeJaeT BEIOOP MPOBEICHUS



7a0b0paTOpHbIX PabOT U OMBITOB C YYETOM HHIMBHAYAIbHBIX OCOOEHHOCTEM
oOy4Jaroumxcsi, Cucka SKCHePUMEHTAIbHBIX 3aJaHul, MpeajaraéMbiXx B paMKax
OCHOBHOT'O F'OCYAapCTBEHHOT0 3K3aMeHa 1o (hU3HKE.



COJEPXAHUE OBYYEHUA

7 KUIIACC

Pasznen 1. ®usuka u e€ posib B NO3HAHUM OKPYKaI0LIEro Mupa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OUINYECKUE SIBICHUA:
MEXAHUYECKHUE, TCIUIOBBIE, JIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BeanuuHbl. M3mepenue ¢usznueckux BeanuuH. Dduzmyeckue
npubopsl. [lorpemHocts u3mepeHunit. MexayHapoHasi CuCTeMa €MHUIIL.

Kak ¢wu3uka u gpyrue eCTECTBEHHbIE HAyKd HM3y4alT MPHUPOY.
EctecTBeHHO-HAy4YHBI METOJ MO3HAHUS: HAOIIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBHXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBICHEHHE
HaOmoaaemMoro siBieHus. Onucanue GU3NUeCcKuX SBJICHUM C MOMOIIbIO MOJIEIEH.

JHemoncmpayuu.

1. MexaHuyeckue, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®usndeckue npuOOPHI U MPOIEAYpPa MPSMBIX U3MEPEHHUA aHAJIOTOBBIM U
U(PPOBBIM MPUOOPOM.
Jlabopamopnsie padbomout u onvimol.
1. OmpexeneHue NEHBI JEICHUS KAl U3MEPUTEIBHOTO TPUOOpA.
2. HM3mepeHue pacCTOSHUMN.
3. M3mepenue 00bEMa KUJIKOCTA U TBEPIOTO Tea.
4. OnpezneneHue pa3MepoB MaJlbIX TE.
5. W3mepeHue Temmneparypbl IIPA MHOMOIIM KHIAKOCTHOTO TEPMOMETpa H
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue HccienoOBaHUS MO MPOBEPKE TMIOTE3bI: NAJbHOCTh IMOJIETA
HIapykKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OOJbIlIe, YeM OOJIblIe BbhICOTA
ITyCKa.

Paznen 2. IlepBoHayasibHbIe CBeIEeHUS 0 CTPOCHNH BellleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJBI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenue dactul BemiecTBa. CBsI3b CKOPOCTH JBWKEHHMS YacTHUI[ C
TemriepaTypoii. bpoyHoBckoe aBmxkenue, muddysus. BzaumopeiicTBue dwacTwil
BEILIECTBA: ITPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEU M TBEPIBIX
(KpUCTAIMYECKUX) Tesl. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

JHemoncmpayuu.

1. Habmronenue OpoyHOBCKOTO JIBUXKECHHSL.



2. HaGmonenue nuddysuu.
3. HaGmonenne  siBneHuil,  OOBSACHSAIOIIMXCS ~ TMPUTSHKEHHUEM WM
OTTAJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie padbomout u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM PSAOB (C  HCIOJIb30BAaHUEM

dororpaduii).
2. OnbIThI 110 HAOIIOICHUIO TETIOBOTO PACIIMPEHUS ra30B.
3. OmnbITEI IO OOHAPYKEHUTIO ACHCTBUS CUII MOJICKYJIIPHOTO TIPUTSKEHUSL.
Pa3nen 3. /IBu:xeHne M B3auMOAeiicTBHE TeJl.
Mexanudeckoe JBUKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBHXKECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér nmytu u
BPEMEHHU JIBUKECHUS.
SBneHne WHEpUMM. 3aKOH HMHEPLUHU. B3auMonencTBUE TeNn Kak MpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBsI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHHUIIC
o0BbEMa BelecTna.
Cuila kak XapakTepucTUKa B3auMoAeucTBHs Tesl. CHuila ynmpyrocTd M 3aKOH
['yka. M3MepeHue cuiibl C MOMOIIBK AUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJIA
TskecTd. CHila TSHKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHune
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMol. PaBHoxeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHHS U TPEHUE NIOKOs. TpeHne B IPUPOIE U TEXHUKE.
JHemoncmpayuu.
1. HaOmioneHne MexaHM4eCKOTO JIBHKEHUS Tea.
2. H3mepeHue cKOpOCTH MPAMOJINHEUHOTO IBUKCHUS.
3. HaGmtonenue siBjeHust THEPLUU.
4. HaOmroneHre n3MEHEeHHs] CKOPOCTH MPY B3aUMOJICHCTBUH TEN.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJL.
6. Cll0)EeHUE CHJI, HAIPABJICHHBIX 110 OJJHOM MPSMOM.
Jlabopamopnvie pabomot u onvimel.
1. OmpexeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHUS (ILIAPUKA B KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOWIIS M TaK Jajee).

2. Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapHKa M0
HAKJIOHHOM TTIOCKOCTH.

3. OmnpezeneHne IOTHOCTH TBEPIOTO TeNa.

4. OnbIThI, I€MOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHHs (negopmanuu)
MPYKUHBI OT MIPUII0KEHHON CHUIIBL.

5. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT
BECa TeJa M XapakTepa CONPUKACAIOUIUXCS [TOBEPXHOCTEM.

Paznen 4. laBieHue TBEPABIX TeJ, )KUAKOCTEH U Ta30B.



Hasnenne. CriocoObl yMEHBIIEHMS U YBEIUYECHU AaBieHus. JlaBieHue rasa.
3aBUCHMOCTb JaBJIEHHs raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMHU TEJIAMH, JKUJIKOCTAMH M Tra3zamu. 3akoH [lackans. ITHeBmarnueckue
MAaIIMHbL. 3aBUCHUMOCTh JABJICHHS KHAKOCTH OT MIyOMHBI. ['HIpocraTHueckuii
napajokc. Coobuarouiuecs cocyipl. ['napaBnueckue MEXaHU3MBbI.

Atmocdepa 3emsin u atmocdepHoe napiaeHue. [IpuyMHBI CylIECTBOBaHMS
BO3QylIHOW o6osouku 3emau. Oneir Toppuuemnu. M3mepenune armochepHOro
JaBJICHUA. 3aBUCHMOCTbh aTMOC(EpHOro JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEpeHns: aTMOC(HEPHOTO TABICHHUSL.

JlericTBue KUIAKOCTH M ra3a Ha IIOIPYKEHHOE B HUX TeJO. BrITaskuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.

Jemoncmpauyuu.

o vk w N

N

3aBUCUMOCTb JIaBJIEHUS raza OT TEMIIEPaTyphbl.

Ilepenaya naBneHUs KUIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mnpasauueckuut mpecc.

[IposiBienue nericTBus aTMOCHEPHOTO JaBJICHUS.

3aBUCHUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTh
TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITCCHEHHOW YKHUJIKOCTH.

VY ciioBUE 11aBaHus TEN: TJIABAHUE WM OTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIICHHUS MIIOTHOCTEH TeNa M KUJIKOCTH.

Jlabopamopusie padbomout u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyXKEHHOH B
JKUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIIEH  CHJIbI, JCHWCTBYIONIEH Ha  TeEJo,
MOrPYKEHHOE B )KUIKOCT.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEIIO
B ’KMJIKOCTH, OT MacCChl TeJa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBL,
JNEUCTBYIOIIIEH Ha TeJNO B JKUJIKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJa U OT INIOTHOCTH JKUJIKOCTH.

KoncrtpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOOKU U
OIIpelIeIEHUE €€ IPY30II0ABbEMHOCTH.

Paznen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanundeckas padbota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAS ILJIOCKOCTh. [IpaBmiio
paBHOBecHs pbiuara. lIpuMeHeHME TmpaBWia pPaBHOBECHUS phluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbl B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTnueckas W NOTEHUHAIbHAs HDHEPIUs.
[IpeBpalilieHre OHOTO BUJIA MEXAHUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHHUS
SHEPrUH B MEXAaHUKE.

Jemoncmpauyuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomot u onvimol.

1. Ompenenenne pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBI)KCHHH Teja

10 TOPU3OHTAIIBHOW ITOBEPXHOCTH.

2. HccnenoBanue yCcaoBHM paBHOBECHUS PhIUara.

3. Usmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. M3y4deHune 3aKOHA COXPAHEHUSI MEXAHUYECKOU DHEPTUU.

8 KUIACC

Pa3nena 6. TensioBble ABJICHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYISPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BemecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OINBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHHUI BEIECTBA.
Kpucraminueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUI MOJEKYJISPHO--KHHETUYECKONH TEOPHUH.
CMaunBaHKe U KaNWULIPHBIE sBICHUS. TemoBoe pacliupeHue 1 CKaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEMJIOBOTO JBHUKECHUS
yactull. BuyTpeHHsass sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH HHEPruu:
Tervionepeaaya U COBEPILEHUE paloTBhI. Bunbl TEIJIONEePEAUH:
TEIIONPOBOAHOCTh, KOHBEKLUS, U3TyUYEHHUE.

KonuuectBo TemnoTsl. YenbHas TEMJIOEMKOCTh BElIECTBA. TeMIo00MeH U
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TemioBoro OanaHca. IlnaBienune wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIEJIbHAs TEIUIOTA IJIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenme. Kunenme. YnmenpHas Teriora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BiiaxxHOCTh BO3/yXa.

OHeprus TOIUIMBA. Y IeJbHas TEIIOTA CTOPAHHUSL.

[Mpunuumner pabdotel TernoBbix nsurateneit KIIJ[ temmoBoro nBuraress.
TenoBble IBUTaTENN U 3aIMTA OKPYKAIOIIEH CPeIbl.

3aKOH COXpaHEHUS U MPEBPALICHUS YHEPTHH B TETUIOBBIX IIPOLIECCAX.

JHemoncmpayuu.

1. HaGnrogenue OpoyHOBCKOTO JBUKCHHUS.



Habmronenue nuddyszuu.

HaOmronenue siBjeHN CMauuBaHUS U KaUJUISIPHBIX SIBJICHUH.

HaOmronenue TemioBoro pacuiupeHus Ted.

N3menenune naBieHus Ta3a Mpyu W3MEHEHHH oO0bEMa M HarpeBaHUU WIIN

OXJIAXKJICHUM.

[IpaBuiia u3mMepeHus TeMIepaTyphl.

Buae! Tenonepenayu.

OxJakieHue MPU COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepiiieHnr pabOThl BHEIITHUMH CHUIIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.

11. HaOmronenme KuneHus.

12. HabmroieHue nocTossHCTBA TEMITEPATYPHI ITPH TIIABICHHUH.

13. MoJieu TeIJIOBBIX JIBUTATEIICH.

Jlabopamopnvie pabomot u onvimel.

1. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJIIPHOTO MPUTSKEHHUSI.

2. OnbITHI IO BBIPAIIMBAaHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJAKOCTEH U
TBEPIBIX TEIL.

4. OmnpezeneHue NaBjICHUS BO3AyxXa B Oa/NIOHE IIIPUIIA.
OnbIThl, IE€MOHCTPUPYIOIIME 3aBUCUMOCThH JIABJICHHS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAKICHHUS.

6. [IpoBepka rumore3sl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOnronenne w3MeHEHWs BHYTPEHHEW OSHEPIUM Tejla B PE3yJIbTaTe
TEIJIONepe a4y U PaOOTHl BHEITHUX CHJL.

8. MccnenoBaHue sIBICHHS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHON U
ropsiueu BOJIBL.

9. OmpeneneHrue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOWM  IIpH
TEMI000MEHE C HArPEThIM METAIUTMICCKUM ITUITHHIPOM.

10. OnpenieneHue yaeIbHOU TETNIOEMKOCTH BEIIECTBA.
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11. MccnenoBanue mporecca NCIapeHusl.

12. OnpesenieHre OTHOCUTENBHON BJIAXKHOCTH BO3/yXa.

13. OnpenenieHre y1eapHOM TEIIOTHI TUIABJICHHUS JIbJA.

Paznen 7. DiekTpuyecKkre U MATHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JBa poaa snekTpuueckux 3apsanoB. BaumopneiictBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTh CHIJIBI  B3aWMOJAEHUCTBHUSA
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apSJ0B U PACCTOSIHUS MEKY TEIAMH).

Onexrpuueckoe noje. HanpsxkéHHocTh anexTpuueckoro noss. ITpuHumn
CYNEPIIO3ULIMH SJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenn snexTpudeckux 3apsaoB. DJIEMEHTApPHBIA JJIEKTPUUYECKUN 3apsill.
Crpoenne aroma. IIpoBOgHMKM W AMDIEKTPUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOrO0 3apsija.

ONEeKTpUYECKUd TOK. YCIIOBUSA CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
VICTOYHUKH TOCTOSSHHOTO TOKA. JIEHCTBUS AIIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B AKUAKOCTAX U ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DJEKTPUYECKOE  HANPSKECHUE.
ConpoTuBiicHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BewlecTBa. 3akoH Oma
JuIsl yyacTka uenu. ITociienoBarenbHoe U apaieIbHOE COEIUHEHUE TPOBOJHUKOB.

PaGora u MoOIIHOCTH dneKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenua.
DneKTpUUecKUe LeNH U MOTpeOuTeNn 3eKTpuiecKoi 3Hepruu B ObiTy. Kopotkoe
3aMBbIKaHHUE.

[locTtosiHHBIE ~ MarHUTHL.  B3auMOJEHCTBME  IOCTOSIHHBIX ~ MarHMUTOB.
MarnutHoe nosie. MarHuTHoe noJie 3eMJIM U €r0 3HaY€HUE IS )KM3HU Ha 3eMIle.
OneiT  Opcrega. MarHuTHoe 1oJie  3JIEKTpUYECKOro Toka. IlpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MarHUTHOTO T10JIS1 HA IIPOBOJIHUK C TOKOM.
OJIIEKTPOABUIATENb IIOCTOSIHHOIO TOKAa. [Crnosb30BaHME AIIEKTPOJABHraTec B
TEXHUYECKUX YCTPOWCTBAX M HA TPAHCIIOPTE.

Oneitel @apajnes. SBieHne MEKTPOMArHuTHON HHAyKuuK. [IpaBuino Jlenua.
DnexTporeHeparop. CriocoObl  MONy4eHHST ~ DJICKTPUUECKOM  HHEPrHUM.
DNEKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTHUHU.

Jemoncmpauyuu.

DIIeKTpU3aLUS TEL.
JIBa poja 37€KTPUUECKUX 3apsiI0B U B3AMMOJIEHCTBHE 3aPSKEHHBIX TEL.
Y CTpOMCTBO U AEUCTBUE IIEKTPOCKOIIA.
DnexTpocTaTuyecKasl HHIyKIUS.
3aKOH COXPAaHEHHUs INEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUAIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIS.
M cTOYHMKHY IOCTOSIHHOT'O TOKA.
JIeCTBHS DIIEKTPUUECKOrO TOKA.
. DIIEKTPUYECKHI TOK B KHJIKOCTH.
. 'a3oBB1M pa3ps.
. I3Mepenue cuibl TOKa aMIIEPMETPOM.
. I3MepeHue aIeKTpUIeCcKOro HANPSKEHUS BOJIBTMETPOM.
. Peocrar n MarasuH cOnpOTHBIICHUN.
. B3auMopeiicTBrE NOCTOSHHBIX MarHATOB.
. MonenupoBaHue HEBO3MOKHOCTHU PA3CIICHHS ITOJIFOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenvpoBaHre€ MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarauTHo€e 1oJjie ToOKa. JJIEKTPOMArHur.

JlelicTBrE MarHUTHOTO TTOJISI HA MIPOBOJIHUK C TOKOM.

DNEKTPOJIBUTaTEIb TOCTOSTHHOI'O TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOM MHTYKIIUH.

OnbiTsl Dapajes.

3aBUCMMOCTh HANpPABJICHUS HHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomot u onvimel.

1.

o v kAW

10.
11.

12.

13.

14.

15.

16.

OnpiThl 1O HAONIONEHUIO DJEKTPU3ALMU  Tel MHIAYKUMEH U Tpu
CONPUKOCHOBEHUH.

UccnenoBanue JEWCTBUSL JJIEKTPUYECKOTO TIOJII HA MPOBOJHHUKU U
JTURIEKTPUKH.

COopka u mpoBepKa paboThI IEKTPUUECKON IIEMTU MOCTOSTHHOTO TOKA.
N3mepeHune u peryampoBaHue CUJIbI TOKA.

N3mepeHue u peryaupoBaHue HaMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILIETO YE€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUS MPOBOJHUKA OT €ro MJIMHBI, IUIOLIAAM ITONEPEYHOro
CEUYEHHUs U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSXKEHUW NPU MOCIEA0BATEIIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia g CUJIbl TOKAa INPU MNapaJUICIbHOM COEIWUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, AYLIETO Yepe3 PE3UCTOP.
OrnpeznenieHue MOUIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ narpeBarernsi.

HccnenoBanre MAarHUTHOTO B3aUMOJICHCTBHS IOCTOSSHHBIX MAarHUTOB.
WN3yuyeHne MarHUTHOTO TMOJS  IOCTOSIHHBIX ~ MarHUTOB MpPU  HX
00BbEIMHEHUH U pa3/ICIICHUU.

HccenenoBanue NelCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aMMOJEUCTBUS
KATYIIKM C TOKOM M MAarHuTa OT CHJIbI TOKAa W HaIpaBJEHUsS TOKa B
KaTYIIKE.

18. I3yueHue nencTBUs MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3yueHue paboThl SJICKTPOIBUTATEIIS.

20. U3mepenune KIIJ[ anekTpoaBUraTesibHON yCTaHOBKH.

21. OOBITBIL O HMCCIEAOBAHUIO SIBJIECHUS DJIEKTPOMArHUTHOM WHAYKIIHH:
WCCIICIOBAHUE W3MCHEHWM 3HAYEHHS W HANPAaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pasznen 8. MexaHn4yeckue siBJICHUSA.

Mexanudeckoe aBwkeHue. MarepuanbHass Touka. Cucrema OTCY€Ta.
OTHOCHUTEIBHOCTh MEXAHMYECKOr0 JBHKEHHA. PaBHOMEpHOE MPSMOJIMHEMHOE
nBrkeHne. HepaBHoMepHoe npsMonuHenHoe asvkeHue. CpeqHsas U MTHOBEHHAs
CKOPOCTH T€Jia IIPU HEPABHOMEPHOM JIBHKCHHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHHOe aBMkeHue. CBoOonHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBMKeHUE MO OKpyxHocTH. llepuon u yactora oOpaieHuUs.
JInneinHas U yriioBasi CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBbiii 3ak0H HproToHa. Bropon 3akoH Herotona. Tpernit 3akon HerotoHa.
[IpyHIMD CyIIEpIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHsI: Cuila TPEHUS CKOJIBKEHHUS, CHIIa
TPEHUS TIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHUE CBOOOJHOIO
nageHus. JIBwxkenue ruraner Bokpyr ComnHna. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue marepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsixecTH.

Nmnynsc tena. M3mMenenne mMmirynbca. VIMImysasc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PEakTUBHOE NBUKECHHUE.

Mexannueckass pabora W MOUIHOCTh. PaboTa cunm TsSXKeCTH, YNPYrocTH,
Tpenus. CBsA3b d3Hepruu u pabotel. [loTeHnnanbHas SHEPrus Teia, TOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiM. [loTeHIManpHas sHeprus cxaroi npyxuHel. Kunerndeckas
sHeprusa. TeopeMa 0O KMHETHYECKOM SHEPIHMH. 3aKOH COXPAHEHHUS MEXAHMYECKOU
DHEPIUMU.

Hemoncmpayuu.

1. HaOmroneHne MexaHMYECKOro ABUKEHUS TENa OTHOCUTENBHO Pa3HbIX TEJ

OTCYETA.
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9.

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

CpaBHeHMe MyTeWd W TPACKTOPUI ABUKEHUS OJHOTO M TOrO K€ Tena
OTHOCUTEJILHO Pa3HbIX TeJ OTCUETA.

N3mepenrie CKOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO AIBMYKECHHUSL.
UccnenoBanue npru3HaKoB PABHOYCKOPEHHOTO JIBUKECHHSL.

HaGnronenue nBrkeHUs Tea mo OKPYKHOCTH.

HaGnronenue MexaHnuecKux siIBICHUHN, MPOUCXOISALIUX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JIBUYKEHUU
OTHOCUTEJILHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHMS Tella OT MAcChl Teja U JEHUCTBYIONICH Ha HEro
CHUJIBL

HabGnronenue paBeHCTBa CUJT PY B3aMMOICHCTBHUH TE.

N3meHenue Beca Tenia npu YCKOPEHHOM JIBUKEHUU.

[lepenaya umirysbca npyu B3aUMOIEUCTBUN TEIL

[IpeoOpa3zoBaHus YHEPTUN TP B3aUMOICHUCTBUU TEIL.

CoxpaHeHne UMITyJIbca MPU HEYIIPYTrOM B3aUMOJICUCTBUU.

CoxpaHeHne uMITyJibca Mpu a0COMIOTHO YIPYTOM B3aUMO/ICHCTBUU.
HabGnrogenue peakTMBHOTO JIBUKEHUSL.

CoxpaHeHHne MEXaHUYECKOUN SHEPTHH MTPU CBOOOTHOM TIaICHHH.
CoxpaHeHre MEXaHUYECKON IHEPTUU MPU JIBHKEHUU Teja MoJ JeHCTBUEM
PY>KUHBIL.

Jlabopamopnvie pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa i pa3roHa W JAITBHEHIIET0 PaBHOMEPHOTO
JIBIDKEHUS TIAPUKA VITH TETICHKKH.

Omnpenenenue cpelHed CKOPOCTH CKOJIBKCHHS OpycKa WU JIBHDKCHHS
HIapUKa 10 HAKJIOHHOW INTIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tela NpPU PaBHOYCKOPEHHOM JIBMXKEHHH TI0
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TMYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBIDKEHUY 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIM MpPU PABHOYCKOPEHHOM JBHMXKEHUU Oe€3
HAYaJIbHOM CKOPOCTH IIYyTH OTHOCSATCS KaK psAJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJTUHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT  CHUIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenre KodhHUIHEHTA TPESHUS CKOJIBLKEHUSL.

Omnpenenenune >KECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHUM Teja
10 TOPU30HTAILHOM MOBEPXHOCTH.



10. Onpenenenue pabOTBl CWIIBI  YNPYrOCTH MpU NOIBEME TIpy3a C
UCIIOJIb30BAaHUEM HETIOABUKHOIO U MOABUKHOIO OJIOKOB.

11. MI3y4eHue 3aK0Ha COXpaHEHUS SHEPIUH.

Pa3znen 9. Mexanuveckue KoJjie0aHUA M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIEC XapaKTEPUCTHKU KOJIeOaHUM: MEpHOI,
4acToTa, aMIUINTYa. MaTeMaTnyecKui U NPYKMHHBIM MasTHUKU. [IpeBpainenue
SHEPIUM MIPHU KOJIEOATETbHOM JBUKECHUH.

3aryxaomue — kosiebaHus.  BeiHyxkneHHble — koneOaHus.  Pe3oHaHc.
Mexanuueckue BosiHbl. (CBOHCTBa MeEXaHMYECKMX BOJH. IIpoponpHble H
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacHpOCTPaHCHHS.
MexaHudecKkre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3Byka M BbicoTa TOHAa. OTpaxkeHue 3Byka. H(dpa3Byk u
YJIBTPa3BYK.

JHemoncmpayuu.

1. HaOmronenue xoneOaHui Tell MOJ JAECUCTBUEM CHIIBI TSDKECTU U CHIIBI
YHOPYTOCTH.

Habutoienue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Hab6utoienue BoIHYKIEHHBIX KOJICOAaHU U pE30HAHCA.
PacnipocTpaneHne npo0JIbHBIX U TONEPEYHBIX BOJIH (HA MOJENH).
Habuto1eHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYECKUI PE30HAHC.
Jlabopamopnsie padbomot u onvimol.
1. OnpeneneHre YacTOTBI © Tepuoja KOJEOAHWH MaTEeMaTUYECKOTrO
MasiTHUKA.

2. OnpeneneHue 4acTOThI ¥ IEPUOAA KOJIEOAHUH MTPYKUHHOTO MAsiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IEpHO/ia KOeOaHUI MOJBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH NIEPUOA KOJIEOAHUN PYKMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCUMOCTH IepHOJa KojeOaHUN rpy3a, MOABEIICHHOIO K
HUTH, OT Macchl rpysa.

6. OnbITBl, JIEMOHCTPHUPYIOLIME  3aBUCUMOCTh  Ilepuoja  KojeOaHuil
NPYXUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaICHHSL.

Pa3znen 10. djiekTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  OJIEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
AIIEKTPOMAarHuTHeIX BOJH. lllkama 31eKTpOMarHUTHBIX BOJIH. Mcronb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJIS1 COTOBOM CBSI3U.
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DnekTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BonHoBBIE cBOMCTBa
CBeTa.

Jemoncmpauyuu.

1. CBolicTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomot u onvimel.

1. M3yyeHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C IMOMOIIbIO MOOMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBBIC SIBJICHHUS.

JlyueBas  momens  cBera.  Mcrounukm — cBeta.  lIpsaMonunernoe
pactipoctpanenue cBera. 3atmenusi Connna u Jlynel. Otpaxkenue ceta. [Lnockoe
3epKaio. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomyeHusi cBeta. [lonHOe BHYTpeHHee
oTpaxkeHue cBeTa. Mcrmonab30BaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom myuwedr B JsmH3e. Omnrmueckas cucrema (Qoroamnmapara,
MHUKpPOCKOIa M Teseckona. ['J1la3 kak onTuyeckas cuctema. binM3opykocTh U
JAIbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. OmnbiTel HbtoroHa. CrokeHue
CIIEKTPAJIBHBIX LIBETOB. J(nucniepcus ceera.

Jemoncmpauyuu.

[IpsAMonHEHOE PaCIIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tomyuenne n300paskeHUM B IJIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xona nydeit B coOuparorieit JIuH3e.

XO0[ Iyyer B pacCEenBarOLIEH JIMH3E.

[Tonydenne n300pa>keHUI C MOMOIIBIO JIMH3.

[Ipunuun neictBus Qoroanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Moensb riasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [lomyuyenue 6enoro cBeTa mpu CIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKeHHsI CBETOBOIO Jiydya OT yrIja
naJICHUS.

2. W3yueHune xapakTepuCTUK N300paKEeHUsI PEMETA B INIOCKOM 3€pKaie.
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3. HccnenoBanue 3aBUCUMOCTH yrjia MpeJIOMIICHHA CBETOBOI'O JIy4a OT yIJiad
MMaaACHUA Ha I'PaHUIC «BO3JYyX—CTCKIIO».



4. Tlonyyenue nzo0paxxeHu ¢ TOMOIIBIO COOUpPAIOIIEH JTMH3HI.
Onpenenenre HOKYCHOTO paCCTOSHUS U ONTHYECKOM CHIIBI cOOMparoiei
JIVH3BL

6. OINBITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CHEKTP.

7. OnpITHI IO BOCHPUATHIO IIBETA MPEIMETOB IPU MX HAOIIOACHUU uYepe3
[[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBanToBbIe iBJIeHHUS.

OmnsiTel Pesepdopna u mnanerapHas monenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera aroMoM. KBaHThl. JInHeyaTsie ClIeKTpBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMmma-uzinydeHus. CTpoeHne aTOMHOTO
anpa. Hyknonnas wMopens aromHoro sapa. HM3zoromel. PagumoaxTtuBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAJ0BOIO MU MAacCOBOIO YHCEIL
DHeprusi CBsA3M aTOMHBIX saep. CBA3b Macchl U dHepruu. Peakuum cuHTE3a U
nenenus aaep. Ucrounuku sneprun CostHIla U 3BE3 .

Slnepnas sHepretuka. JleMCTBHS paJMOAKTUBHBIX H3JIYyYCHMM HA >KHUBBIC
OpraHU3MBl.

JHemoncmpayuu.

1. CnexTpbl U3y4EHHUs U TOTJIOLIEHHUSL.

2. CrekTpsl pa3IuyHbIX Fa3oB.

3. CnexTtp Bomopoaa.

4. HabGmonenue TpekoB B kamepe Busbcona.

5. Pabora cuérunka HOHU3UPYIOUINX U3TYUCHUN.

6. Perucrpanus u3inydeHus IpUPOJIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnvie pabomot u onvimel.

1. HabGnroaeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3TYyUYEHHUS.

2. HMccnenoBanue TPEKOB: U3MEPEHUE YHEPTUM YACTULBI IO TOPMO3HOMY

nyTtu (1o poTtorpadusim).

3. H3mepenue paanoakTUBHOTO (poHa.

IHoBTOpHUTENBbHO0-000011IaI0IMIT MOYJTb.

[ToBTOpUTENHHO--0000IAOIIUI MOAYJIb MTPEAHA3HAYEH JI CUCTeMaTU3alun
U 0000mIeHUs  TPEAMETHOrO0  COJAEpKAaHMST W OmbITa  JI€ATEIbHOCTH,
IpUOOPETEHHOTO P U3YUYEHUU BCETO Kypca (PU3UKU, a TAKXKE ISl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 ¢u3nuke i oOydaromuxcs,
BBIOPABIINX 3TOT YYCOHBIN MPEIMET.

[Ipy M3ydyeHUM JAHHOTO MOXYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUYMBAECTCS JOCTHKEHUE MPEIMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTb: OCBOCHME HAy4YHBIX METONOB HMCCIEIOBAHMS



SBJICHUM TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATH (PU3NUYECKUE
ABJICHUSI, TPUMEHSAS IIOJYyYEHHBbIE 3HAHWs, pelaTh 3aJa4yd, B TOM YHCIE
KAQ4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTeP JITAHHOTO pasjesia pean3yercs
328 CYy€T TOro, 4To OOYy4YarOUIMECs BBIMOJHSIIOT 3a/laHusl, B KOTOPBIX UM
MIPEAJIaracTCs:
HAa OCHOBE [OJYYEHHBIX 3HAHUW pacrno3HaBaTb W HAY4YHO OOBSICHATH
(bu3nuecKue sIBJICHUS B OKPY>KaIOIIEH MPUPOJIE U TOBCEAHEBHOM JKU3HU;
WCIIOJIb30BaTh HAYYHBIC METOJIbI HCCIICIOBAHUS (DU3UUECKUX SBIICHUN, B TOM
YHUCIIE IS POBEPKH THUIIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSACHITh HAy4YHbIE OCHOBBI HamOOJEE BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUA, HAIPUMEP, TPAKTUUYECKOTO UCIIOJIB30BAHUS PA3JIMUYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPIUMu.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

N3yuenne (pu3NKU Ha ypOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUsl HAIPaBICHO

Ha JOCTM)KCHHUE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usyueHus GU3MKUA Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuatomierocs OyayT cpOpMUpPOBaHBI CIEIYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) maTpruoTHYECKOTr0 BOCIIMTAHMS:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(hu3uYeCKO HAYKH;

— IICHHOCTHOE OTHOILIEHUE K TOCTHKEHUSIM POCCUNCKHUX YUEHBIX--(DU3UKOB;

2) rpaAaHCKOr0 M IYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMA

— TOTOBHOCTh K AKTUBHOMY YYacCTHIO B 0OCYXJIE€HUU OOIIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpOOJieM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM
JTOCTUXKEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTHU MOPAJIbHO--3TUYECKUX HNPUHLUIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3¢TeTHYeCKOro BOCIIMTAHMSI:

— BOCIIPUSITUE ICTETHUYECKUX KAdyeCTB (PU3MUYECKOW HayKu: €€ rapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 MO3HAHMSA

— OCO3HaHUE IICHHOCTH (U3NYECKOM HayKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUSI MUPA, OCHOBBI Pa3BUTHUs TEXHOJOI'MM, BAXKHEUILEH COCTaBIIAIOLIEH
KyJbTYpBHI,

— pa3BUTHE HAy4YHOW JHO0O3HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKON
NESTEIbHOCTH;

5) popmupoBaHus KyJIbTYPBbI 310POBbSl 1 IMOLUOHAJIBHOTO 0JIAT OOy UM
— OCO3HAHME LIEHHOCTH Oe30macHoro o0Opa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU NIpaBui OE€30MaCHOrO TOBEACHHUS Ha
TpaHCIOpTE, Ha J0POrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpYAOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBbIKA peQUIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TAKOTO € MpaBa y APYyroro 4ejIoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

— AKTHBHOE y4YaCcTHE B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON OpraHu3alMM, TropoAa, Kpasi) TEXHOJIOTUYECKOH U



COLIMAJIbHOM HANpPaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIE U (PUINYECKUX
3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY U3yUEHUIO Mpoeccuil, CBA3aHHBIX ¢ (GUNKOM;

e 7)3KO0J0Orn4eCKOro BOCIIUTAHMS:

e — OpHEHTalUA Ha NMpPUMEHEHHE (U3MUECKUX 3HAHWM U1 PELICHHUsS 3a/1ay B
0o0JacTH OKpY’Karolled Cpenbl, IUIAHUPOBAHUSA IOCTYNKOB M OLIEHKH UX
BO3MOKHBIX ITOCJIEACTBUAN IS OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHME IJ00ANBHOIO XapakKTepa SKOJIOIMUECKHUX MpoOJieM M MyTed ux
peneHus;

e 8) aganTanmuM K M3MEHAIOMIHMMCH YCJIOBHSAM COLUMAJIBHONH WM NPUPOAHOI
cpeasl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBMM MPH BBHIMOJIHEHUHM HCCIENOBAaHUN U
IPOEKTOB (PU3MUYECKON HAIPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM
APYTHX,

e — TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 MPAKTHYECKYIO
NEATENbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHcCIie (POPMYIUPOBATh
UJIeH, TOHSITUS, TUIIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;

e — OCO3HaHME 1e(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEW B 00JaCTH
buzuku;

e — IUIAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHHWH HOBBIX (UBUUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBAThH U BBISBIISTH B3aUMOCBSI3U IIPUPO/IbI, OOILIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIHOIb30BAHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUU C Y4YETOM BIMSHHMS Ha OKPYKAIOUIYIO Cpeny,
BO3MO’KHBIX IJI0OAJIbHBIX MOCIEICTBUN.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHsS HpOrpamMMmbl 1O (HU3MKE Ha ypPOBHE OCHOBHOTO
oOmiero oOpa3zoBaHusi y odyudaromerocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  y4eOHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHUBEpPCAIbHBIC YUeOHBIC JCHCTBHSL.

ITo3HaBaTe/IbHbIEC YHUBEPCATIbHBIC YUeOHbIE 1eliCTBUSA

ba3zoBble JJornyeckue JelicTBUA:



BBISIBISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKA OOBEKTOB
(s1BICHUI);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHHUS TSI
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOJICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBJICHUSM;
BBISIBJISITh [IPUYMHHO--CJIE/ICTBEHHBIE CBSA3M IMPU H3YyYEHUU (PUINYECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOIB30BAHUEM JIEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh TUIIOTE3BI O B3aMMOCBS3SIX
(bU3HYECKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pelieHus y4eOHOM (U3NYECKO
3amaun (CpaBHEHHE HECKOJBKMX BAapHAHTOB PEIICHHUS, BHIOOp HambOojee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble ucciaeaoBaTebCKUeE 1€eMCTBHA:

MCTIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIBCKUI MHCTPYMEHT IMO3HAHMS,
MIPOBOJIMUTH 1O CAMOCTOSITEIPHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
Gu3NYECKU IKCIICPUMEHT, HEOOIBIIIOe UCCIeA0BaHHEe (PU3UIECKOTO
SIBJICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh U  JIOCTOBEPHOCTH HWH(MOpMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS MJIH KCIIEPUMEHTA,;

CaMOCTOSTEIIbHO (POPMYITHPOBATH OOOOIICHHS U BBIBOBI TIO PE3YJIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,;

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PUINICCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIONOKEHHS 00 X Pa3BUTUHA B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmueii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U
orObope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIOKEHHON ydeOHOM
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIHIO
Pa3IMYHBIX BUOB ¥ (GOPM MPEACTABICHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIBbHYI0 (OpMy MpeACTaBICHUS
uHQOpMaAIMl W WUTIOCTPUPOBATH peIIaeMble 3aJadd  HECIOKHBIMU
cXeMaMHu, TuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSMHU.

KoMMmyHHKaTHBHbBIE YyHUBEpPCAJIbHbIE YYeOHbIe 1eiicCTBUA:

B XO7Ie OOCYXIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOpPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI U
BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHUE 3a/Jaud W IOAJCpKaHUE
0J1aro’KeaaTeabHOCTH OOIIEHHUS



COIOCTABJISTh CBOM CYXIEHHUS C CYXKICHHUSAMU JAPYTUX YYAaCTHUKOB
nuasnora, oOHapyKUBaTh Pa3IMune U CXOACTBO IMO3UIIHIA;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCBbMEHHBIX TEKCTaX;
nyOIMYHO TPEACTABIISATh PE3yIbTAaThl BHINOJHEHHOTO (PU3UUYECKOTO OIbITA
(9KCIIepUMEeHTa, UCCIIeI0BaHUS, TIPOCKTA);

NOHUMAaTh ¥  HWCIOJBb30BaThb  NpPEUMYyLIeCTBAa  KOMAaHIHOH U
UHAMBUAYAJIbHONH pabOThl MpU PEIIEHWH KOHKPETHOM (U3UYECKOM
pooJIEMBI;

IPUHUMATH L€ COBMECTHOW JEATEeIbHOCTH, OPraHU30BBIBATh JACHCTBHS
no e€ JMOCTIKEHHUIO: paclpeleNaTh pojiH, OO0CYXIaTh MPOIECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JTIO/ICH;
BBINOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAYeCTBEHHOT'O pe3yJibTaTa 1o
CBOEMY HANpaBlICHUI0O U KOOPAWHUPYS CBOM JEHCTBUS C JPYTHMH
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAa4€CTBO CBOErO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENILHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSL.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe 1eiiCTBUS

Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYalHsIX, TPEOYIOIINX
JUIS perieHus: PU3NYEeCKUX 3HaHUM;

OPHUEHTHPOBATbCA B  PA3IUYHBIX IMOAXONAX MPUHATHI  PELICHUHN
(MHIMBUAYaIbHOE, NPHUHATHE PEUIEHUS B TCPYIIE, NPUHITHE PELICHUI
rpymoi);

CaMOCTOSITEJIbHO COCTaBIISITh AJITOPUTM pEIIeHUs PU3NUECKON 3a4a4u WUIIH
IUTaHAa HMCCIIEJOBAHUS C YYETOM MMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEILECHU;
JIeJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELLECHHUE.

CaMOKOHTpOJIL, MOIHMOHAJILHbIN MHTEJLJIEKT:

JABaTh aJICKBATHYIO OLEHKY CUTYallUH U IIPeAJararh IjiaH €€ H3MEHEHMUS;
OOBSACHATh TMPUYMHBI  JIOCTHKEHUS  (HEJOCTHIXKEHHUS)  pe3yJbTaToOB
JeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B ACSATEILHOCTH (B TOM YHCIIE€ B XOJ BBIOJIHEHUS
(Gu3MYEeCKOro UCCIEOBAHMS WM  MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallud, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKILNX TPYJIHOCTEW;

OILIEHMBAaTh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOopa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;



IPU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelieHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYyYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOydenus B 7 Kjiacce mpeMeTHBIC pe3yIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIITNXCSI YMEHUM:

UCTIOJb30BaTh  MOHATHS:  (PU3MUECKHME W  XUMHUYECKHE  SIBJICHHUS,
HAOJI0ICHUE, HKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHUIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHMS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBUKEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHENHOE), TPACKTOPHUSI, PAaBHOICICTBYIOIIAS CUIIa,
nedopmarus (ympyrasi, IUTacTHYEcKasi), HEBECOMOCTh, COOOIIAIONTUECS
COCY/IbI;

paznuyath siBneHus (Auddy3us, TEmIoBOEe ABUXEHUE YACTHIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE  JBIKEHHUE,  HWHEPIIUS,
B3aUMOJICHMCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus, epeiada JaBieHus TBEPABIMU TeJaMU, KUIKOCTSIMHU U Ta3aMH,
aTMOC(pepHOE [aBJICHHE, IUIABAaHUE TEJ, MPEBPAIICHUS MEXaHWYECKON
HHEPryu) MO OINUCAHUIO WX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (PU3UYECKUX SIBICHUUA B
OKpY)XaloIlleM MHpE, B TOM YHCIe (PU3NYECKUE SIBICHHUS B TMPHUPOE:
IPUMEPBI JABMKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B >KMBOM U HEXUBOU
npupoje, ACUCTBUE CHUJIbI TPEHUS B MPUPOAE U TEXHUKE, BIHSIHUE
aTMoc(epHOro JaBJeHUs Ha >KUBOM OpraHU3M, IUIaBaHHE pbIO, phlYaru B
TEJIe YeJIOBEeKa, MPH 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/auy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHMUIA;
OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (DPU3UYECKHUE SBIICHUS, UCTIONB3YS
bu3nyeckue BeIMYMHbI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BEC TeEla,
cuia  TpeHus, JaBiieHHe (TBEPAOro  Teia, IKUAKOCTH, rasa),
BBITAIKUBAIONIAS] CHJIA, MEXaHU4YecKas paboTa, MOIIHOCTh, IJIEYO CHUJIbI,
MOMEHT CWIbl, KO3()(UIMEHT TMOJE3HOr0 JIEUCTBUS MEXaHU3MOB,
KMHETHYeCKass U TMOTECHIMAIbHAS SHEPrusi), IpU OMUCAHUU IPABUIBHO
TPaKTOBAaTh  (PU3MYECKUII  CMBICT  HUCHOJB3YEeMBIX  BEIUYMH, HUX
0003HAUYECHUS U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYIIbI,
CBS3BIBAIOIIUE JTAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTMMHU BEJIMYMHAMU,
CTPOUTH I'pa@UKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYUH;



XapaKkTepu30BaTh CBOMICTBA TeJl, (PU3NYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl MpaBWJla CJIOKEHUs CUJl (BIOJb OJHOM IpsIMOM), 3akoH ['yka,
3akoH [lackans, 3axkoH Apxumesa, mpaBuUiIo paBHOBecHs pbiyara (0oka),
«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
HEPrUM, NpPU D3TOM [aBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M
3alMCBIBATH €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBICHMSI, IIPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTh OObSICHEHHE U3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpoil Ha 1—2 M3yYeHHBIX CBOMCTBA (DU3MUYECKUX
SIBJIEHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacy€THbIE 3amadyd B -2 [EHCTBHS, MCIONB3Yys 3aKOHBI U
(opMyJibl, CBSI3bIBAIOLIME (DU3MUECKHE BEIMYMHBL Ha OCHOBE aHaIW3a
YCIIOBHS 33/1a4 3aIIUCHIBATH KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHIE
BEJIMYMHBI B (OPMYJBI U TMPOBOAUTH PACUYETHl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJI PELICHU 3a/lay, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4eHHOU (PU3UUECKOM BETUUUHBI;

pacmo3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PEIIUTh TMpPU OMOIIA
($u3NYECKUX METOI0B, B ONTMCAHUH MCCIIE0BAHUS BBIACIATH IPOBEPSIEMOE
Opeanoiaoxkenne  (TUIoOTe3y),  pas3ivyaTb W MHTEPHPETUPOBATH
IOJlyYEHHBI pe3ysbTaT, HaxOAuThb OIIMOKM B XOJE OIbITa, JeaTh
BBIBOJIBI 110 €T'0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUN WM
buznyeckux CBOMCTB TEN: dbopMynupoBaTth IPOBEPsIEMbIE
IPEINOIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHUS,
3aMKChIBATh X0/ ONbITa U (POPMYIMPOBATH BBIBOJBL;

BBIIOJIHATh MPAMBICE H3MEPEHUS DPACCTOSHMS, BPEMEHH, MAacCChl Tela,
o0béMa, CHJIBI M TEMIIepaTypbl C HCIIOJIb30BAHUEM aHAJIOTOBBIX H
upoBbIX MPHOOPOB, 3aMUCHIBATH IMOKa3aHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJNUTH UCCIIET0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYMHBI OT
JIPYrofl C HCIOJIB30BAHMEM MPSIMBIX HM3MEpPEHUHM (3aBUCHMOCTH IIyTH
PAaBHOMEPHO JBWXKYILETOCS Tela OT BPEMEHM JBW)KECHUS TEla, CHJIIbI
TPEHUS CKOJBKEHHUS OT Beca Tea, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT ILIOIIAAU COIPUKOCHOBEHUS TEJN, CUIIbI
YIOPYTrOCTH OT YAJMHEHUS NPY>KHUHBI, BBITAIIKUBAIOLIEH CHibl OT 00BEMaA
NOTPY’KEHHOM 4acTH TeJla U OT IIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHIA
IUTaBaHMS TeJl, YCIOBUN paBHOBECHS pblyara v OJIOKOB), y4acTBOBATH B



IUIAHUPOBAaHUM  y4eOHOTO HCCJIENOBaHUSA, COOMpaTh YCTaHOBKY U
BBINOJIHATh W3MEPEHHUs, CJlelys NpPEeUIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3yabTaThl IMOJYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYUH B BUJC
IPEUIOKEHHBIX Ta0NMIl U TpadUKOB, JENaTh BBIBOJBI MO pPe3yjbTaTaMm
UCCIIeI0OBAHUS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUS (PU3UYECKUX BEIMYWH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO Tena, CWiIa TPEHUS CKOJIbKEHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKMBAIOLIAs  CWJa, JCWUCTBYIOIIas  Ha
HOrpy’k€HHOE B JKHJAKOCTH Te€JO, KO3()PHUIMEHT MONEe3HOro ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CJeAysl TMPEeNIOKEHHON WHCTPYKIHUU: MpU
BBITIOJIHEHUH HW3MEPEHUH coOUpaTh AIKCIEPUMEHTAJIbHYIO YCTaHOBKY H
BBIUUCIISITH 3HAUEHNUE UCKOMOW BEJIMYHHBI,

coOII0AaTh NMpaBuiia TEXHUKN 0€30MacHOCTH Ipu padboTe ¢ 1abopaTOPHBIM
00opyI0BaHHUEM;

yKa3bpIBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BEChl, TEPMOMETp, IWHAMOMETp, COOOIMIAIOIIUECS COCYAbI, OapoMmerp,
pblyar, NOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHASI TNTIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBI JCUCTBUA HU3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMHCAHUS (B TOM YHCIHE:
NOJIINITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUIM Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMET]), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (pU3NYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALMIO O  [PUMEPAX)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHMNA B TIOBCEIHEBHOM
KU3HU I obecriedeHrs 0€30IacHOCTH MpU oOpalieHuu ¢ npudbopaMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHs 30POBbS U COONIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBECHHS B OKPY>KaIOIIEH Cpe/Ie;

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB wHHpopmanuu B UWHTepHere B
COOTBETCTBUU C 33/IaHHBIM [TOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS PpA3JIMYHBIX HCTOYHUKOB BBLACIATH
UHPOpPMaLIHIO, KOTOpasi SBISAETCS MPOTHBOPEUMBOM MIM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHIMOJHEHUHN YUYE€OHBIX 3a/laHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (pu3MuYecKoro - coaep)kaHus, CIpPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiajgeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpPAaTKHUE MUCHhMEHHBbIE M yCTHBIE COOOIIECHUs Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMAK (PUIUIECKOTO COACPKAHUS, B TOM



yuciae MyOJMYHO JeNaTh KPAaTKUE COOOLIEHUS O pe3yJbpTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUN, IpPU 3TOM TIPAMOTHO MCIIOJIb30BaTh
U3YYCHHBI TOHATUHWHBIN ammapar Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIUUICHUE ITPE3CHTALIAEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN pacHpeneisTh
00s13aHHOCTH B TpYIIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3ajayami,
CICIUTH 34 BBINOJIHCHUEM IIJJaHA JCHUCTBUM, aJIeKBaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JIEATENbHOCTb  TIPYIIBl,  BBICTpauBaTh
KOMMYHMKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOydenus B 8 Kjiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIITNXCSI YMEHUM:

UCIIOJIb30BaTh TOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEeTraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUTMUYECKUE U
amop(dHble TeJa, HACBHIIIEHHBI M HEHACBIEHHbI Tap, BIIAXKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATEIb,
AIIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsif, MEKTPUUECKOE I0JIe, TIPOBOJIHUKH
U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;
pasznuyaTh sSBJICHHUS (TEIJIOBOE PACIIMPEHUE W CKATHE, Terionepenaya,
TEIJIOBOE pPaBHOBECHE, CMAUMBAHUE, KAMWJUIAPHBIE SIBJICHUS, HCHApeHUe,
KOHJICHCAllUs, IUJIaBJICHUE, KpUCTAIM3auus (OTBEpJEBaHUE), KUIICHUE,
Teronepeaada (TEerIONpPOBOJHOCTb, KOHBEKIINS, U3ITyYEHHUE),
AIIEKTpU3AIUS TeJl, B3AUMOJICHCTBUE 3apsAJIOB, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM, DJICKTPOMArHUTHASI WHIYKITHS)
0 ONUCAaHUI0 UX XapakTepHbIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX  SABJICHUM B
OKpY)XalollleM MHpE, B TOM YHCIEe (PU3NYECKUE SIBICHHUS B TMPHUPOE:
MOBEPXHOCTHOE HATSHKEHUE W KalMWUISIPHBIE SBJICHUS B TMPUPOJIE,
KpUCTaUIbl B mpupojae, uznydeHue CoJiHIa, 3aMep3aHue BOJAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, AIEKTPUUYECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeiid TOJIOCOB, POJIb MATHUTHOTO TOJIS JJIS JKM3HU Ha
3emJie, MOJSIPHOE CUSIHKE, IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a71a4y B
y4eOHYI0, BBIJICJIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBJICHUM;

ONKCHIBaTh U3YYCHHBIC CBOMCTBA TeN U (DPU3UUECKUE SIBIICHUS, UCTIONB3YS
bu3ndecKue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHS, KOJIUYECTBO
TEIUIOTHI, YJelbHasg TEIUIOEMKOCTh BEUIECTBa, yJeibHas TeIioTa



TUTaBIICHUS, yJENbHAsl TEIUIoTa MMapooOpa3oBaHus, yleibHas TEIIoTa
CrOpaHHsS TOIUTMBA, KOIPPUIMEHT TOJE3HOTO JEWUCTBUSA TEIUIOBOM
MAaIlTUHbI, OTHOCHUTEJIbHASI BIAXHOCTh BO3yXa, JJICKTPUUYCCKUN 3apsi,
CHJIa TOKa, DJIEKTPUUYECKOE HANpPSDKCHHE, COMPOTUBICHWE IPOBOIHUKA,
yIeIbHOE  COMPOTHBIICHWE  BemiecTBa, paboTa ©U  MOIIHOCTH
DIIEKTPUYECKOTO0  TOKa), TIpU ONHCAHWHM MPABUIBHO  TPAKTOBAThH
(bU3HYECKUIl CMBICT UCIOJIb3YeMbIX BEIMYWH, 0003HAYCHHS] U €IUHUIIBI
bU3NYeCKUX BEIWYMH, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTUMH BEIWYHMHAMH, CTPOHUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUIHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SBICHUS W MPOIIECCHI,
WCIIOJIb3YSI OCHOBHBIC TOJIOKEHUSI MOJIEKYJISIPHO--KMHETHYECKOU TEOpUH
CTPOCHHUS BENIECTBA, MPUHIIMIT CYMEPIIO3UIINN TOJeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydyacTKa 1eu, 3aKOH
Jbxoyns—JIeHIla, 3aKOH COXpaHEHWs DSHEPTUM, TMpPU OSTOM JaBaTh
CJIOBECHYIO (DOpPMYITMPOBKY 3aKOHA M 3alHCHIBATH €r0 MAaTeMaTUYECKOe
BBIPAKEHUE;

OOBACHATh (PU3MUECKHE TPOILECCHl M CBOMCTBA TEJ, B TOM YHCIEC W B
KOHTEKCTE CHUTyaIlui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB C OmMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(bU3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3amadyu B 2—-3 JEHCTBUS, WCHONB3YS 3aKOHBI U
dbopMyIbl, CBs3BIBAarONINE (PU3MYECKHE BETUYMHBL HA OCHOBE aHAIM3a
YCIIOBUSI 3aJlaudl 3aIlUChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX I pelIeHWs 3ajadd, BbIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEOOXOoauMbIe s €€ pelIeHHs, MPOBOAWTH pacuéThl U CPABHHUBATH
MOJIYYCHHOE 3HaUYCHNUE (PU3NIECKON BETMYHHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pEIIUTh MPH MOMOIIU
(GU3NYECKUX METOMIOB, HCIIONB3Yys OMUCAHWE HWCCIICIOBAHUS, BBIICIATH
IpOBEpsIeMOe TIPEIIONIOKEHHE, OIICHUBATh IPABWJIBHOCTH  IOPSJIKA
MIPOBEICHUSI UCCIIEOBAHUS, I€TIATh BEIBOJIBL;

MPOBOJUTH OMBITHI 1O HAOMIOACHHWIO (U3WYECKUX SBJICHUA  WITU
$U3NYECKUX CBOWCTB Tl (KaNMWUISIPHBIC SIBICHUS, 3aBUCUIMOCTD JaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOIECcca OCTHIBAHUS U
HarpeBaHusi MpPU M3IYUYCHUM OT LBETa H3Iydaronied (MOrJIouaroiieil)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIIEPATyphl JKHUIKOCTU U
wiomaan €€ TOBEPXHOCTH, JJICKTpH3aIUs TEl W B3aUMOJCHCTBHUE
DIIEKTPUYECKUX  3apsiIOB, B3aHMMOJICHCTBHE TIOCTOSHHBIX MAarHHWTOB,



BU3yaIM3allisi MAarHUTHBIX TIOJEH TOCTOSHHBIX MAarHUTOB, JCHCTBHS
MarHUTHOTO TOJSl Ha MPOBOJAHHK C TOKOM, CBOWCTBa DJIGKTPOMArHUTA,
CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (HOpMyIHpOBAThH
pOBEpsieMbIE MPEANONIOKEHHs, COOUPATh YCTAHOBKY M3 MPEAI0KEHHOTO
000py/I0BaHUs, ONMCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;
BBITIOJHATH ~ MPSIMbIE  W3MEPEHUsT  TeMIepaTyphbl, OTHOCHUTEILHOM
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HAMpPSDKEHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPAaBHUBATH
PE3yJIBTAaThl U3MEPEHUN C YUETOM 3aJJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJANUTH MCCIIEAOBAHNE 3aBUCMOCTH OJHOM (DU3HUECKON BETUUYHHBI OT
Opyrol C  HCHOJB30BAaHUEM NPAMBIX HM3MEPEHUH  (3aBUCHUMOCTD
COMPOTUBIICHUSI TIPOBOJHUKA OT €ro JUIMHBI, IUIOMAIN IONEPEYHOrO
CCYCHHUS U YACIBHOTO COTPOTHBIICHHUS BEIIECTBA MPOBOJHHUKA, CHIIBI TOKA,
UAYIIETO Yepe3 TMPOBOAHHWK, OT HANpsOKEHUS Ha  MPOBOJHHMKE,
UCCIIEJIOBAHUE TIOCJIEIOBATEIbHOTO UM  MapajuIeNbHOTO  COETUHEHHA
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUSs, CIeays MPEeAIOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3yNbTaThl TOJYYEHHOW 3aBHUCHUMOCTH B BHUAC TaOMUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHMS,

MPOBOJIUTh KOCBEHHBIC W3MEPCHHsS] (PU3MUECKUX BeIW4YuH (yaeiabHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTHUBICHUE MPOBOAHMKA, paboTa W
MOIIHOCTh JJIEKTPUYECKOT0 TOKAa): IJIAaHUPOBATh HM3MEpPEHUs, COOUpaTh
IKCIIEPUMEHTAIBLHYI0 YCTAaHOBKY, CIEAysl MPEJIOKCHHON WHCTPYKIHUU, U
BBIYHCIIATH 3HAUCHHUE BEJIMUNHBI;

coOJII0AaTh NMpaBuiia TEXHUKU 0€30MacHOCTH Ipu padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONHCaHHs (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETp,
BOJIbTMETp, CUETYHK JJICKTPUUECKON IHEPTHH, DIECKTPOOCBETUTEIHHBIC
pUOOPHI, HArpeBaTeIbHbBIC JIEKTPOIPHUOOPHI (TPUMEPHI), DJICKTPUICCKUE
PEIOXPAHUTEIH, SJICKTPOMArHUT, SIEKTPOABUTATEh TIOCTOSTHHOTO TOKA),
UCIOJIb3Ysl 3HAHUA O CBOWCTBax (DM3MUECKUX SIBICHUN W HEOOXOIMMBIE
¢dusnyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHMCTBA WM HW3MEPHUTEIIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIAKOCTHBIH
TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CrOpaHHUs, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl AJIEKTPUUYECKUX



LENel ¢ NocaeA0BaTENbHbBIM U MMAPAIJIENIBHBIM COEIMHEHUEM JIEMEHTOB,
paziunyas yciaoBHbIE 0003HAUEHHS AIIEMEHTOB JIEKTPUUECKUX LETEl;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HH(MOpPMALMIO O  [PUMEPAX)
IPAKTUYECKOI'0 HCIOJb30BaHUs (PU3MYECKUX 3HAHMW B IIOBCEIHEBHOMU
KU3HU JJ11 oOecriedeHusi 0€30MacHOCTU MPH OOpaIlEHUH C MPUOopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOJIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBECHHS B OKPY>KaIOIEH CpejIe;

OCYIIECTBIISATh MOMCK HMHpoOpManuu (U3MYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M MyTEM CPAaBHEHMS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNHATH MHGOPMALMIO, KOTOpas
SBJIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh NPHU BHINOJHEHUHU YUYE€OHBIX 3a/laHUil HAYyYHO--TIONYJISIPHYIO
JUTEpaTypy (PU3MUECKOro  COAEpXaHUs, CIPABOYHBIE MaTepUabl,
pecypcebl cetu MHTEpHET, BageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi UHGOPMAILIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE U KpATKUE YCTHBIE COOOLICHHUS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB (DHU3UYECKOTO
COJIEp)KaHus, B TOM YHCIE IYOJUYHO NPEICTABIATh PE3yJIbTaThl
IPOEKTHOM WJIM HCCIEN0BATENbCKONW AESITENBHOCTH, IPU 3TOM IPaMOTHO
UCIOJb30BaTh M3YYCHHBI TMOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKAATh BHICTYIUJICHHE MTPE3EHTAIIUEH;

IOPU BBIIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeiesisiTh OOA3aHHOCTH B TIpPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBHIMOJIHEHUEM IUJIaHA JEHCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBAThb COOCTBEHHBIH BKJIAJ B
NESATENIbHOCTD IPYIIIbI, BBICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(PIUKTHIL.

K xonIy oOydenus B 9 kjiacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIITNXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHSA: CHUCTeMa OTcu€ra, MaTepuaibHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, Jedopmanus
(ympyrasi, mjiacTU4eckas), TpPEHHE, IIEHTPOCTPEMUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M TMEperpy3ku, LHEHTP TAXKECTH, aOCOJIIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOIO Tesla, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, O3JEKTPOMArHUTHBIC BOJHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JabHO30PKOCTb,
CIEKTPbI UCIYCKaHUsl U MOTJoLIeHus, alb(a-, 0eTa- U raMmma-u3IyyeHus,
U30TOIIbL, IAEPHAS] SHEPIETHKA;



paznuyaTh SIBJICHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUYKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BU)KEHHUE, CBOOOJHOE
najicHue TeJI, PABHOMEPHOE JIBIDKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE ABMKEHHUE (3aTyXaromnue u
BBIHY>KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE
3BYKa, MPSMOJIMHEHMHOE paclpOCTpaHEHHUE, OTPaKEHUE U IMPEJTOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CIEKTp ¥ CJOXKECHHE CIIeKTPAJbHBIX I[BETOB, JHCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
U3JTyYEHHUsI) TI0 OMMCAHUIO UX XapAaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBJICHHUHA B
OKpy>KaroleM Mupe (B TOM uucie (PU3MUECKHe SIBICHUS B MPHUPOJE:
MPWIUBHI M OTJIUBHI, JBIKEHNE TU1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBDKEHWE OJKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IlyHAMHU, 3XO, I[BE€Ta Tell,
ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJOrHYECKoe ACHCTBUE BHUJIUMOIO,
yIbTPa(HOIECTOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, ©CTeCTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PAJAHMOAKTUBHOE H3TyYCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyUYCHUH Ha
OpraHu3M 4eJIOBeKa), MpU STOM IEPEBOJUTH MPAKTHUUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKHUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN U (PU3UYCCKHUE SBJICHUS, UCIIONB3YS
dbu3ndeckue BENMWYWHBI (CpPEeIHSsI WU MTHOBEHHAs CKOPOCTh Teja MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, INEepeMEIleHHe, MyTh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUS, CUJIa YOPYTOCTH, CHJIa TSKECTHU, YCKOPEHUE
CBOOOJTHOTO TMAJICHUS, BEC TeJla, HWMITYJIbC TeJla, HWMITYJIbC CHJIBI,
MexaHu4eckass paboTa W MOITHOCTh, MOTCHIMANbHAS DHEPrUsl Tela,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS ASHEPrus CKaTOU
NPY>KUHBI, KUHETHYECKass SHEpPrus, IIOJIHAs MEXaHWYecKas JHEprus,
NEpPHOJT U YacToTa KoJieOaHUM, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEIbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (HU3UYECKUN CMBICT HCIOJB3YEMbIX BEJIHYUH,
0003HauEHUS W E€AUHUIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOIME JTAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTMMHU BEJIMYMHAMU,
CTPOUTH I'PaQUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS M TPOIIECCHI,
WCIIOJIB3YSI 3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHWS,



OPUHIUI  CYNEPHO3ULUN CHJI, TNPHUHLIMI OTHOCHUTENIbHOCTH [ 'anmies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HWMITYJIbCa, 3aKOHBI OTPAXKEHHS U
IPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAaCCOBOTO YHCEI
NpU SICPHBIX PEAKIUSAX, TPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIllUCBHIBATh €r0 MATEMATUYECKOE BHIPAKEHHE;

OO0BSICHATh (U3NYECKHE MPOLECCHl M CBOIMCTBAa TN, B TOM 4YHCJIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBISATH
OPUYUHHO--CIIEICTBEHHBIE ~ CBSI3H, CTPOUTh OOBSICHEHHE U3 2-3
JOTMYECKUX IIArOB C OMOPOH Ha 2—3 M3yYEHHBIX CBOWMCTBA (PH3MUECKUX
SIBJICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7aud (OmMMparoIiuecss Ha cucrtemMy u3 2-3
YpaBHEHHIA), HCIIONIB3YS 3aKOHBI M (POPMYJIBI, CBS3bIBAIONINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a/Ia4ll 3allUChIBATh KPATKOE
yCIIOBHE, BBISBISATH HEAOCTAIOIINE MM W30BITOYHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE JUIS PELICHHSI, TPOBOIUTH PACUEThl U
OLIGHUBATh PEATUCTHUYHOCTh TOJYYEHHOrO0 3HA4YeHHS (PU3HUECKOi
BEJINYHHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IPH TTOMOIIH
(GU3NIECKUX METOJIOB, WCIIONB3Ysl OINMCAHWE WCCIEAOBAHUS, BBIIEISTH
IPOBEPSEMOE MPEAINOJIOKEHUE, OLIEHUBATh NPABUIBHOCTh MOPSIKA
NOpOBEICHUS  HCCIENOBaHMSA, JeNaTb BBIBOJBL, HHTEPIPETHUPOBATH
pe3yJIbTaThl HAOIIOACHUN U OTIBITOB;

IPOBOJUTH OIBITHI 1O HAONIOACHUIO (DHU3MUYECKUX SBICHUH WIH
¢u3nyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbroTOHA, 3akoHa
COXpaHEHHsI JHEPrHH, 3aBUCUMOCThH IEpHOJa KOJeOaHWd NPy KHUHHOTO
MasiTHUKAa OT MAacChl TPy3a M KECTKOCTH NPYKUHBI M HE3aBUCUMOCTH OT
aAMILUTUTY/AbI MAJIbIX KOJeOaHH, MPSMOIMHEHHOE pacpOCTPaHEHUE CBETA,
pasiiokeHue Oenoro CBeTa B CIEKTpP, M3yYCHHE CBOWCTB M300paKCHUS B
IJIOCKOM 3€pKajie W CBOWCTB HM300pa)k€HUs TpenMera B coOuparomei
JWH3€, HAONIOACHUE CIUIOIIHBIX M JIMHEHYaTBhIX CIIEKTPOB M3IIyYEHHUS):
CaMOCTOSITEJIFHO ~ cOOMpaTh yCTAaHOBKY U3 HK30BITOYHOrO  Habopa
00OpyIOBaHWs, ONHCHIBATH XOJI ONBITA W  €ro  pe3yJbTarhl,
(bopMyIHPOBATH BHIBOIBI;

IPOBOJUTH IPU HEOOXOJMMOCTH CEpHUIO MPSIMBIX U3MEPEHUH, OIpenesss
cpelHee 3Ha4YeHHE U3MepseMOil Benu4MHbl ((OKYCHOE pacCTOsHHE
coOuparomield JUH3bI), OOOCHOBBIBATH BBHIOOp cIocob0a U3MEpPEHHS
(M3MEpUTENBHOTO MPUOOpPa);

NPOBOJUTH HCCICOBAHUE 3aBHCUMOCTEH (U3MYECKHX BEIUYUH C
UCTIOJIb30BAaHUEM TMPSIMBIX U3MEPEHUH (3aBUCUMOCThH IyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM [IBIDKEHUU 0€3 HayalbHOW CKOPOCTH, MEpHoia
KoJIeO0aHU MaTeMaTH4YeCKOr0 MasiTHUKA OT JJUHBI HUTH, 3aBHCHUMOCTH
yria OTpakK€HHUs CBETa OT yria MaJCHUA U yria MpeJoMJICHUs OT yria
NaJICHUsA): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSTENIbHO CcoOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH
du3nYecKuX BEMMYWH B BUAE TaOMWI U TpadUKOB, HelaTh BHIBOIBI IO
pe3yJbTaTaM MCCIeI0BaHNUS;

OPOBOJANTH KOCBEHHBIE H3MepeHUs (U3NUYECKUX BEJIUYUH (CpEeIHAS
CKOpPOCTh M YCKOpEHHE Tella IMpH PaBHOYCKOPEHHOM JIBYKEHUH,
YCKOpEHHE CBOOOJHOTO TAaJICHUs, KECTKOCTh NPYXKHHBI, KOA(P UIIUEHT
TPEHHUS CKOJBKCHHS, MEXaHHuYeckas pabdoTa W MOIIHOCTh, YacToTa |
nepuoa  KojeOaHWW MaTeMaTU4ecKoro U TNPY>KMHHOTO MAasiTHUKOB,
OomnTHYECKass Cuia coOuparomield JWH3bI, PaguOaKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEIysl MPEII0KEHHOW MHCTPYKIIUH, BBIYUCIIATH
3HAYEHHUE BEIMYMHBI U AaHAJTM3UPOBATh MOTYYCHHBIE PE3YIbTAThl C YIETOM
3aJJaHHOW MOTPEIIHOCTH NU3MEPEHUI;

coOJII0AaTh NMpaBuiia TEXHUKN 0€30MacHOCTH Ipu padboTe ¢ 1abopaTOPHBIM
00opy0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPH3HAKA M3YYCHHBIX (U3NYECKUX MOJCIEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIe]Ib AaTOMHOTO f]1pa;

XapaKTepu30BaTh MPUHIUMBI JCUCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMHCAHHUS (B TOM YHCIHE:
CIUJIOMETp, NaTYUKH TIOJIOKCHUS, PACCTOSHUS M YCKOPEHUS, pakeTa,
IXOJIOT, OYKH, TMEpHCKom, ¢oToanmapar, ONTHYECKHE CBETOBOJHI,
CHEKTPOCKOIN, JO3MMETp, Kamepa BunbcoHa), ucnonp3yss 3HaHHS O
CBOMCTBaX (PU3MYECKUX SBICHUM W  HEOOXOAMMbIE (PU3UUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI I CXEMATHYHbBIE PUCYHKH M3yUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU PEIICHUH Yy4eOHO--MPAKTUYECKUX 3a/1ay, ONTHYECKHE CXEMBI IS
MIOCTPOCHUS N300paXEHH B IMJIOCKOM 3€pKajie M COOMpAIOLIEH TUH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOpPMALMIO O  MPUMEPaXx)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKNX 3HAHWNA B TIOBCEIHEBHOM
KU3HU I obecriedeHrs 0€301acHOCTH MpU oOpalieHuu ¢ npudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBECHHS B OKPY>KaIOIIEH CpeIe;



OCYUIECTBJISITh MOUCK HWHGpOpMAIMU  (DU3UYECKOTO  COAEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYsI HOUCKOBBINA 3alpoc, HAXOIUTh
NyTH OMpEJeNIeHUs] JOCTOBEPHOCTH IMOJYyYEHHON MH(POpPMAIMN HA OCHOBE
MMEIOIINXCS 3HAHUM U IONOJHUTEIbHBIX UCTOYHHUKOB;

WCIOJIB30BAaTh MPHU BBITIOJHEHUN YUYEOHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPY  (PU3UYECKOrO  COJEpKaHUs, CIPaBOYHbIE MaTepuabl,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHHS Ha OCHOBE
uHpOpMAIlMM U3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOTO COIECpIKaAHUS,
nyOJUYHO MPEJICTABIATh Pe3yIbTaThl TPOESKTHOW HIIM MCCIIEIOBATEIBCKON
NEeSATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIMOJIb30BaTh  HM3YYECHHBIN
NOHATUUHBIN anmapar M3y4yaeMoro pasaeia (U3UKA U COIMPOBOXKIAThH
BBICTYIUICHHE TMpEe3eHTaleil ¢ yd4€ToM OCOOCHHOCTEH ayJuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunvecTBo yacoB JIEKTPOHHbIE
Ne HaunMeHoBaHMe pa3ieioB U TeM (uudposbie)
Kourposbnbie | IlpakTnyeckue
n/n NporpaMmabl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPA
bu6mmorexa [JOK
1.1 o - 2
FI3Ita - Haykd O fipupone https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
1.2 duzndeckue Be 2 1
HISHHCCITHE BETHHHY https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METOI IO3HAHUS 2 1 bubmmorexa [IOK
' Y A https://m.edsoo.ru/7416194
Hroro no pazneny 6
Paznen 2. [lepBoHayajibHbIE CBEIEHUS O CTPOCHUH BelleCTBA
bu6mmorexa [JOK
2.1 C 1
ThOCHHE BetiecTsa https://m.edsoo.ru/7f416194
) JIBryKeHHE ¥ B3aMMO/ICHCTBUE YaCTHII ) 1 bubmuoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
2.3 ArperaTHbie COCTO eliecTBa 2
R TOAHA BELECTD https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMoaeicTBHE TeJl
Bu6nuoreka [JOK
3.1 M 3
CXAHITICCROC ABIDRCHIC https://m.edsoo.ru/7f416194
32 Nuepuusi, macca, IIOTHOCTD 4 1 bu6mmorexa [JOK




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

Bu6nuoreka [JOK

33 (una. Bt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBieHune TBEPABIX TeJl, }KMAKOCTEN U ra3oB
41 [asnenue. [lepenava naBnenus TBEPAbIMU 3 bubnmoreka [IOK
’ TEJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
Bu6nuoreka [JOK
4.2 Jlasenne xuaKocTH > https://m.edsoo.ru/7f416194
Bu6nuorexa [JOK
43 ATmocheproe rasieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE 7 3 bubnmoreka [IOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3zgen S. PaGora u MOIIHOCTH. JHEPrUst
Bu6nuoreka [JOK
> Pabora # mowmoCTs 3 ! https://m.edsoo.ru/7f416194
Bu6nuorexa [JOK
32 Hpocrsre MexaHH3MEL > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
53 M 4 1
CXAHMHCCKAT FHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 68 12




8 KVIACC

Kosm4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM uudposbie
Ne o/m P Konrpoabnsie | IIpakTuyeckue (upp )
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. TenioBble siBJIeHUS
1.1 CTpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa [IOK
' p H https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 Tenuobbie npoecch! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgea 2. DaekTpudyecKue 1 MArHUTHbIE SIBJICHUSI
)1 DNeKTpUUeCcKue 3aps/ibl. 3apsKEHHbIE Tea 7 1 bubanorexa [IOK
' 1 UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f418 1 ce
bu6mmorexa [JOK
22 II i i 2 1
OCTOSIHHBIH AJIEKTPUIECKUIN TOK 0 7 hitps:/m.edsoo.rw/7¢418 Lce
bu6mmorexa [JOK
23 MarmuTibie ABieHus 6 ! 15 https://m.edsoo.ru/7f4181ce
Bu6nuorexa [JOK
24 DIEKTPOMArHUTHAS HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KVIACC

Kosm4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uudposbie
Ne o/m P Konrpoabnsie | IIpakTuyeckue (upp )
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. Mexanuuyeckue siBJIeHUSA
L1 MexaHW4YeCKOe IBHYKCHUE U CIIOCOOBI €T0 10 1 bubmuoteka [IOK
’ OMHCaHHUS https://m.edsoo.ru/7f41a4a6
Bu6nuorexka [JOK
1.2 B3aumoneiictue te 20 1 3
FMOACHETBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.3 3aKOHBI COXPAHEHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue K0JIeOAHUS U BOJIHbBI
bu6mmorexa [JOK
2.1 MexaHn4yeckue Kojeda 7 3
ALK HEDATHA https://m.edsoo.ru/7f41a4a6
Bu6nuorexka [JOK
2.2 MexaHu4eckue BOJIHbBI. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiekTpoMarHuTHOE 10JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHbBI
11 DJIEKTPOMAarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
’ 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeTOBbBIE SIBJICHUS
4.1 3aKOHBI pacIIpOCTPAaHEHHUS CBETA 6 2 bubnmoreka [JOK




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

Bu6nuorexa [JOK
4.2 JIuH3BI U oNTHYECKHUE TPHOOPHI 6 3 hitps:/m.odsoo.r/7f41adat
bu6mmoreka [JOK
43 Paznoxxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pasnen 5. KBantoBble siBj1eHus
bu6mmoreka [JOK
5.1 Hcnyckanue v noraonieHue cBeTa aToOMOM 4 1 hitos://m.cdsoo.rw/7f4 Lada
bu6mmorexa [JOK
32 CCTpocHHe aTOMHOI0 s1pa 6 ! https://m.edsoo.ru/7f41a4a6
Bu6nuoreka [JOK
53 S nepHblie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTOpHuTEIHHO-0000IAI0IN I MOYJIb
6.1 [ToBTOpeHue 1 00001IIeHIE COAEPIKAHUS 9 ) bubnmoreka [JOK
’ Kypca ¢usmuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoamnuyecTBO 4acoB

Bcero

KounTpoJsbHbIe
padoThbI

IIpakTHyeckune
padoThI

Jlata
H3YYCHUS

JIEKTPOHHBIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypchbl

®usuka — HayKa O IPUPOJE.
SIBreHust npupoasl

duznueckue IBICHUS

OusnuecKue BEIUIHHBI U UX
U3MEpEHNE

VYpok-uccnenosanue "N3mepenne
TEMIIEPATYPHI IIPU IIOMOIIU
YKUJKOCTHOTO TEPMOMETPA U JaTUHKA
TeMneparyps”

MeTo bl HayYHOTO MTO3HAHUS.
Onucanne GU3NIECKUX SIBJICHUMN C
IIOMOIILIO MOJEeIeH

bu6mmorexa [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JAIBHOCTH MOJIETA IIapUKa,
MYIEHHOTO0 TOPU30HTAIBHO, TEM
OoJbIIIe, YeM OOJIBIIE BBICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JOKA3bIBAIOIIHNE TUCKPETHOE
CTPOCHHE BeleCcTBa

Bu6nuoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHHE YaCTHUII BEIECTBA

Bu6nuorexka [JOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccnenoBanue «ONBITHI MO

ynpyroctu. 3akoH ['yka

9 HaOJIOJICHUIO TETNTIOBOTO PACIITUPECHUS
razoBy»
10 ArperaTHbl€ COCTOSIHUS BEIIIECTBA
OcCoOeHHOCTH arperaTHbIX COCTOSTHUM
1 Bo/1bI. O00O0IIECHNE 110 pa3Ieny bubnnorexa [IOK
«llepBoHauanbHbIE CBENCHUSA O https://m.edsoo.ru/ff0a0378
CTPOEHUHU BEILIECTBAY
MexaHu4eckoe JBUKEHHUE.
Bu6nuoreka [JOK
12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE
https://m.edsoo.ru/ff0a05¢6
JIBUKCHHC
Bu6nuoreka [JOK
13 CxopocTb. EnvHUIIBI CKOpOCTH
P g . P https://m.edsoo.ru/ff0a079¢
14 PacueT myTH ¥ BpeMEHHU ABUKEHUS bubmorexa LIOK
4 P https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bubnmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemecTBa. PacueT Macchl bubmuoreka [IOK
16
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
[Ipodopuentamus: Uuxenep,
arpoHOM, OMOXHUMHUK
17 JlabopaTtopHas padota «OmnpenenecHue
IIJIOTHOCTU TBEPAOTO TEIIA»
18 Pemenue 3amay mo teme "I1noTHOCTH bubmuoteka [IOK
BemecTBa" https://m.edsoo.ru/ff0al23c¢
Cuna Kak XapakTepucTHKa
19 B3auMoaercTeud ten. Cuiaa




JlaGopaTtopHas pabota «M3yueHue

20
3aBUCUMOCTH PACTSIKEHUS
(medopmanym ) mpy>KMHBI OT
IIPUJIOKEHHOHN CUJIBI»

21 [[Bnenue TaroreHust. Cumna TsHKeCTH
CBA3b MEXKy CUIION TSKECTH U

. bubmuoreka [IOK
22 Maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al 778
3aja4 1mo teme "Cuja TsSHKeCTH

7 Cuna TspKecTH Ha JPYTUX IUIaHETax. bu6mmorexa LIOK

DU3NYECKUE XapaKTEPUCTUKU TIJIAHET https://m.edsoo.ru/ff0al502
Bu6nuorexka [JOK
24 Hsmepenne cun. Jlunamome
P A P https://m.edsoo.ru/ff0al8cc
Bu6nuorexka [JOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrokeHue JByX CHJI, HallpaBJIE€HHBIX
26 110 OJHOM HPSMOM bubmorexa [IOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CUIT

7 Penrenue 3amad mo teMe
"PaBHonelicTBytOIIAsK cU"

73 Cuia Tpenus u e€ Buabl. Tpenue B bubnmoreka [JOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabota «M3yueHue
3aBUCHUMOCTH CHUJIbI TPEHUS

29 CKOJIL)KCHUS OT CUJIbI JABICHUS U bubmorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
MTOBEPXHOCTEN»
30 Peuienue 3anau Ha onpeeneHue

PaBHOAECUCTBYIOLIEN CUJIIbI




Penrtenue 3amad mo temam: «Bec

Bu6nuoreka [JOK

31
Tenay, «[ padpuueckoe nzodbpaxkenue https://m.edsoo.ru/ff0alde0
cuiy, «Cuibl», «PaBHOACHCTBYIOIIAS
CHID»
KonTtponbHas pabora 1o remam:
«MexaHnueckoe JBIKeHHueY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padnueckoe N300paKeHNUE CHUID»,
«Cueny
3 JHasnenne. CiocoObl yMEHBIIICHUS U bubmuorexa [IOK
YBEJIMYEHUS TaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBieHnwue raza. 3aBUCHMOCTh
34 JIaBJIEHUS ra3a oT 00bEMa Bubmmoreka [JOK
’ https://m.edsoo.ru/ff0a2376
TEMIIePaTypbl
Ilepenaua gaBieHUs] TBEPABIMHU
P P bubmuorexa [IOK
35 TeJIaMH, XXUJIKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
16 JlaBieHue B )KUJKOCTH U rase, bubmuoteka [IOK
BBEI3BAHHOE JEUCTBUEM CHJIBI TSDKECTU https://m.edsoo.ru/ff0a2718
17 Pemenue 3amad o reme «JlaBienue B bubmuorexa [IOK
JKHAKOCTH U ra3e. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
Bu6nuorexka [JOK
38 Co00mIaoIIecs COCY/IbI
Haot e https://m.edsoo.ru/ff0a2970
39 I'mapaBamyeckuii mpecc bubmorexa OK
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [IopiaeBoit
SKAIKOCTHBIN HacocC
A1 ATtmocdepa 3emiu U IpUUUHBI €€ bubnumoreka LIOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a




42 Bec Bozayxa. AtmochepHoe bubmuoreka [IOK
JIABJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne aTMoCchEepHOTO TaBICHHUS. bubnnorexa [IOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
Bu6nuoreka [JOK
44 JTABJICHUS OT BBICOTHI HAJl YDOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopsi
45 Bapomertp-anepoun. Atmocheproe bu6mmorexa LIOK
JIaBJICHHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
[Ipodopuenranus: muIOT
46 Penrtenue 3agay mo reme "
AtmocdepHoe naBneHue"
JleficTBHE *KUIKOCTHU 1 Ta3a Ha
47 HOTPYKEHHOE B HUX TEJO bubmmorexa [OK
Py« ’ https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuiia
JlabGopaTtopHas padota «OnpenenecHue
43 BBITAJIKMBAIOIICH CHIIBL, bubmuoteka [IOK
JICUCTBYIOIEH HA TEJIO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTb)»
JlaGopaTtopHnast paboTa 1o Teme
49 «Hccnenosanne 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeJa B BOJIE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TeJlay
bubnnorexa [IOK
50 [InaBanue ten 1

https://m.edsoo.ru/ff0a3a96




51

JlaGopaTtopHnas pabota
"KoHncTpynpoBaHue apeoMeTpa uin
KOHCTPYHPOBAHUE JIOJKHU U
onpeaeneHue e€ rpy30noabEMHOCTH"

52

Penrenue 3amad nmo temaM: «IlnaBanue

bu6mmorexa [JOK

cynoB. Bo3znyxoruiaBanue»,
«JlaBneHue TBEpbIX TN, KUIKOCTEH
1 Ta30B»

https://m.edsoo.ru/ff0a3654

53

KonTtponbHas pabora o teme
«/laBiIeHME TBEPABIX TEI, )KUIAKOCTEU
Y Ta30B»

54

Mexannueckas pabota

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

55

MomHocTs. EnUHUITBI MOIITHOCTH

Bu6nuorexka [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenoranue "Pacuér
MOILIHOCTH, pa3BUBAaEMOM IIpU
noabEMeE 10 JiecTHULIE"

57

IIpocTteie MexaHu3Mel. Peryar.
PaBHOBecHe cui Ha pbluare

58

Peruaru B TexHuKe, ObITY U IPUPO/IE.
JlaGopaTtopHnas pabota
«HccnenoBanue ycioBHi paBHOBECHUS
phIyara

0.5

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0a478¢

59

Penrenue 3amay mo TeMe «Y CII0BUA
paBHOBECHS pblyara

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6




60

KoaddumuenT nonesnoro aecTBus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/] HakioHHOM
TJIOCKOCTH

0.5

61

Pemenue 3ama4a mo reme "Pabora,
MoImHOCTh, KIT/T"

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas JHEPTusl.

Bu6nuorexka [JOK

Kunerndeckas u moTeHIHaIbHAas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUSI MEXaHUYECKOMN
sHeprun Ilpodopuenranus: MammHUCT
JIBUTATENsl BHYTPEHHETO CTOPAHUs

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"JKcnepUMEHTAIbHOE ONPEEIICHUE
VM3MEHEHUS! KHHETUYECKON U
MOTEHIIMATIBLHON SHEPTUU NpU
CKATBIBAHUH TEJIA 10 HAKJIOHHOU
IJIOCKOCTH"

65

KonTtponbHas pabora o teme
«PaboTta 1 MOIIHOCTh. DHEPTHUS»

66

PesepBHbIii ypok. PaboTa ¢ TekcTamu
o TeMe "MexaHudeckoe ABMkeHue"

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHriit ypok. Pabora ¢ TekcTamu
no teme "JlaBiaeHue TBEPABIX Tell,
JKUIKOCTEN U ra3oB"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0adffe

68

PesepBHbIii ypok. PaboTa ¢ TekcTamu
no Teme "Pabora. MomHOCTb.
Oneprus"




OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68
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8 KVIACC

Koun4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposBbie
Tema ypoka Kontpoabnsbie | IIpakTuyeckue
n/n Bcero H3yuYyeHusi | oOpa3zoBaTesibHbIE
padoTbl padoThI
pecypchbl
OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX OIBITHbIE 1 bubmmorexa [OK
p https://m.edsoo.ru/ff0a5256
MOJATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpOTO, KUJIKOTO U | Bu6nuoreka [JOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPAOTO,
4 YKUJKOTO ¥ Ta3000pa3HOTr0 COCTOSIHUN |
BEII[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKON TEOpUH
5 Kpucramnmmyeckue u amopdHsie Tena 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KaWUIIPHOCTb. 1 bubnmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacCIMPEHNE U CKATHE 1 bubmorexa [OK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpATYPHI CO
8 CKOPOCTBIO TEIJIOBOT'O JBUKEHUS 1
YaCTHI]
9 Buytpennsist sneprus. CriocoOsl | bu6mmorexa LIOK
VW3MEHEHUS BHYTPEHHEN SJHEPT U https://m.edsoo.ru/ff0a5c60
10 Buael remionepenaun 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-koudepenuus "[Ipaktuueckoe
MCII0JIb30BaHUE TETJIOBBIX CBOWCTB
BEILIECTB U MaTEPHAJIOB B LIEISAX

Bu6nuorexa [JOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus"
12 KonuuecTBo TerioTel. Y aenbHast bubmuoreka [IOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OaslaHca. bubnnorexa [IOK
TennooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota
14 "UccnenoBaHue sSBICHUS bubmuoreka [IOK
TEIJI000MEHa IMPU CMETIIUBAaHU U https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit BosbI"
Pacuer konnuecTBa TEMIOTHI,
15 HE00XO0IMMOTO JIJIsl HarpeBaHMsI Tela
Y BBIJICJIIEMOT0 UM MPHU OXJIAKICHUN
16 JlaGoparopnas padora "OrmnpeneneHue bu6mmorexa LIOK
yAEIbHOM TEIJIOEMKOCTH BelecTna' https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIUIMBa. Y IeibHas TEIIoTa bub6numoreka [IOK
Cropasus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAEBaAHUE
18 KPUCTAJUTMUECKUX TeJl. Y IenbHas bubmorexa OK
N —— https://m.edsoo.ru/ff0a71d2
19 JlabGopaTtopHas padota "OmnpenencHue bubnnorexa [IOK
YAECIbHOM TEIJIOTHI MIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwne. Y aenpHas Temiora Bu6nuorexka [JOK




napooOpa3oBaHUs U KOH/ICHCAIINH.
3aBUCHMOCTh TEMIIEPATyPhl KUIICHHS
OT aTMOC(EpPHOTO AABICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEIBLHOU BIAXHOCTH BO3yXa"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4 Ha onpeieiCHHE
BJIQKHOCTH BO3JIyXa

24

[IpuHIMIBI paOOTHI TETLIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHHUS
[IpodopueHTanus: TEIIOIHEPTETHK

25

KII/I TenmoBOTrO ABUTATENS.
TernoBbie IBUTATENH U 3a1[UTa
OKpY>KaroIlel cpeabl

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U NPEBPAILEHUS
SHEpPIruHU B TEIJIOBBIX Mpolieccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBble SBICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUN
BemecTna"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8312

28

KoHnTtponbhas pabora 1mo Teme
"Tensnossie sBieHus. MI3MeHnenue
arperaTHbIX COCTOSIHUM BemecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus Ten. J[Ba poaa
AIEKTPUUECKUX 3aPsI0B

30

Ypok-uccnenoBanue "OneKTpu3anus
TeJl UHAYKIUEH U NPU
COMPUKOCHOBEHUH"




B3anmoneiicTBre 3apssKEHHBIX TE.

bu6mmorexa [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87¢4
DJIEKTPUUYECKOE MOJIE.
0 Hanpsi>keHHOCTB 3JIEKTPUYECKOTO bubmumoreka [IOK
noyst. [IpuHImn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
IEKTPUYECKUX MOJIEH
Hocurenu anexkTpuyeckux 3apsaos.
33 OnemeHTapHbIi 3apsia. CTpoeHne
aToMa
34 [IpOBOIHUKYN U TUAIIEKTPUKHU. 3aKOH Bu6nuoreka [JOK
COXpaHEHUs JIIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha mpuMEHEHUE Bbu6nuoreka [JOK
CBOMCTB 3JIEKTPUYECKHX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYSCKHI TOK, YCIOBHS €TI0
36 c mecI;BOBaHHﬂ I/ICTZ‘IHHKI/I bubmorexa OK
4 ! https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleMcTBHUS DIIEKTPUIECKOTO TOKA bubmorexa OK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JlelictBue
38 3JIEKTPUYECKOTO MOJISl HA TPOBOAHUKHI 1
U AUDJIEKTPUKHU"
39 DNEeKTpUUYECKUI TOK B METaIaX, bubnmoreka [IOK
KHUOKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas Lemb U €€ COCTaBHbIE
4acTu
Cwuta Toka. JlaboparopHas pabora
" bubmuoreka [IOK
41 H3mepenue u peryaupoBaHue CUIIB 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUUYECKOE HANIPSKEHHUE.
BonwsT™metp. JTaboparopHas pabota

Bu6nuoreka [JOK

42 "M3MepeHune U peryaupoBaHue 05 https://m.edsoo.ru/ff0a9¢14
HanpspkeHus"

43 ConpoTuBiI€HUE MPOBOTHUKA. bubnnorexa [IOK
VY enpHOE CONPOTUBIIEHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHHUS 1 bubnnorexa [IOK
MIPOBOJHUKA OT €0 JUINHBL, IUIOLIAAU https://m.edsoo.ru/ff0aa738
NONIEPEYHOI0 CEUeHus U MaTepuana”
3aBUCHUMOCTb CUJIBI TOKA OT

45 HanpspbkeHus. 3akoH OMa 171 ydyacTka bubmorexa [OK

https://m.edsoo.ru/ff0aa44a

LENH
JlaGopaTtopHnas pabota
"NccnenoBaHue 3aBUCUMOCTH CHIEI

46 TOKa, UAYILIETO Yepe3 PE3UCTOpP, OT 1 bubmorexa [OK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUSI PE3UCTOPA U
HaIpsKeHus Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapasieIbHOE
COEIMHEHUS IIPOBOTHUKOB
[IpodoprenTanus: MEKTPUK
JlaGopatopHas pabora "IIpoBepka

43 IIPaBUJIA CII0’KEHUS HANPSHKEHUH MIPU ] bubmmorexa LIOK
[IOCIEA0BATEIbHOM COCIMHEHHUH ABYX https://m.edsoo.ru/ff0aaas58
pe3ucTopon"”
JlaGoparopHas padora "I[IpoBepka

49 IpaBWJIa AJIs CUJIBI TOKA IIPU | bu6mmorexa LIOK

napauiC/IbHOM COCAUHCHUU
pe3uctopoB"”

https://m.edsoo.ru/ff0aadle




Peuienue 3a1a4 Ha MpUMEHEHUE

50 3akoHa OMa 1 pa3InaHOro bubmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTB NEKTPUUYECKOTO bubnmoreka [IOK
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopartopnas pabora "OrmnpeneneHue
52 a00TBI ¥ MOIITHOCTH DIIEKTPUUECKOTO buGnnorexa [OK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUYECKUE 1SN U TOTPEOUTEIIH
53 3JIeK g €CKOM 3HE T6p bubmmorexa LOK
JEKTPUY 1l DHEpruu B OBITY.
P P y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
[ToaroTroBka K KOHTPOIBHOU paboTe
10 TeMe "DJIEKTPUUECKHUE 3apsiIbl.
54 3apsKeHHBIC Tella U UX bubmorera [IOK
P . . https://m.edsoo.ru/ff0abd2¢
B3auMoieicTBus. [locTOSHHBIN
AJIEKTPUYECKHI TOK"
KonTponbHas paboTa o reme
"DneKTpuuecKue 3apsabl.
55 Japsie o tera bu6mmorexa [JOK
SDKCHHBIC TeJIa M X
P . . https://m.edsoo.ru/ff0abeal
B3auMoiecTBU. [ToCcTOSHHBIN
3JIEKTPUYECKHI TOK"
56 [TocTosiHHBIE MAarHUTBI, UX
B3anUMOJEHCTBHE
VYpok-uccnenoranue "N3yuenue bubnnorexa [IOK
57 . "
[OJIEN MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe noJjie. MarHuTHOE 1moJie
bu6mmorexa [JOK
58 3eMJIu ¥ €T0 3Ha4YCHUEe /IS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmnbIT Dpcrena. MarHuTHoeE nosne
AJICKTPUIECKOT0 TOKa MarHuTHoe
M0JI€ KaTYIIKH C TOKOM

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue AIEeKTPOMArHuTOB B
texuuke. JlabopaTopHas pabora
"N3ydeHue neicTBUSI MAarHUTHOTO
OJIs1 HA TPOBOAHUK C TOKOM"

0.5

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEb TOCTOSIHHOTO
Toka. Mcrons3oBanue
JEKTPOABUTaTENEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3y4yeHHE
paboThI aeKTpoaABUTATENS "

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

Oneitel @apanes. 3akoH
JIEKTPOMArHUTHON UHIYKIIHH.
[TpaBuiio Jlenua

63

Onexrporereparop. Crocoos

MOJIy4YCHU A BHCKTpI/I‘-ICCKOI\/'IVBHCpI‘I/II/I.

DJIEKTPOCTAaHILIMM Ha
BO300HOBIIIEMBIX HCTOYHHUKAX

DHepruu
[TpodhopueHTaIus: SHEPrEeTHK

64

[ToaroTroBka K KOHTPOIBHOU paboTe
1o TeMe "DIEKTPUYECKUe u
MarHuTHBIE SBICHUS"

65

KoHnTtponbHas pabora 1o Teme
"DNeKTpUYECKNE U MArHUTHBIE
sABJIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14




66 PesepHbIii ypok. PaboTa ¢ TekcTamu 1 bubmuoreka [IOK
o Teme ""TernoBbie sBIeHUs" https://m.edsoo.ru/ff0acc5e
PesepBHbIii ypok. PaboTa ¢ Tekctamu
67 no Teme "l[locTossHHBIN 1 bubmorexa [OK
o " https://m.edsoo.ru/ff0acdc6
INEKTPUYECKUN TOK
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu |

o teme "MaraurtHele BiIeHU"

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68

14.5




9 KJIACC

Kosm4yecTBO 4acoB JIeKTPOHHbIE
o
‘:;'H Tema ypoka Beero Kontpoabnsie | IlpakTnueckue i[:;:ennﬂ :)lg[()l;[;z];:fenbﬂue
padoThI padoThI pecypesI

1 MexaHn4deckoe IBUKEHUE. 1
MarepuanbHasl TOuKa

) Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuotexa [JOK
MEXaHNYECKOTO JABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsAMONMHENHOE | bubmmorexa [IOK
JIBVDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npAMOIUHENHOE

4 nekeHne. CpeHssi U MTHOBEHHAs 1
CKOPOCTh

5 [IpsamonnHENHOE paBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBHKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopOoCTh NPSAMOJIUHEHNHOTO

6 PaBHOYCKOPEHHOTIO IBHKEHUS. 1
I'paduk ckopoct
JlaGopatopHnas pabota "Omnpenenenue

7 YCKOpEHHUs Tena npu ! | bubmmorexa [JOK
PaBHOYCKOPEHHOM JBUKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM IJIOCKOCTH"

2 CBoboaHoe nagenue Tei. OnbIThI ]
lNanmnes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnuoreka IIOK
okpyxHocTu. [lepuon n yacrora https://m.edsoo.ru/ff0ac176




oOpamienus. JIuneliHas u yriaoBas

CKOpOCTHU
10 [lenTpoCcTpeMUTENBEHOE YCKOPEHUE
1 [IepBeiii 3akoH HeroToHa. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubmuoteka LIOK
PaBnogxelicTByromas cumna https://m.edsoo.ru/ff0ac72a
13 Tpertwuii 3akoH HetoToHA. bu6nuoreka [IOK
Cynepno3unuust Cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3ana4 Ha mpuMeHeHME bubmmorexa [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15| Cwutaynpyrocra. axon I'ya gt R
16 Pemenue 3anay no reme «Cuna
YIPYTroCTH»
17 JlaGopatopnas pabota «Onpenenenue bubnuoreka IIOK
JKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0ace28
bu6nuoreka [IOK
18 Cuna Tperna https://m.edsooL.Iru/fanﬂ38
19 Pemenue 3amau no reme «Cuna bubmuorexa [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Omnpenenenue bu6nuoreka IIOK
K03 (HUIIHEeHTa TPEHUS CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
31| Hatorom. s ynpyrocts, Cane Butsmacnera LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHust
2 Cuuia TSDKECTH U 3aKOH BCEMUPHOTO bubmmorexa [JOK
TATOTEHUs. Y CKOPEHHE CBOOOTHOTO https://m.edsoo.ru/ff0af044




MaJeHUs

Ypok-kouhepennus " J[BrkeHne e

23 BOKPYT I'PaBUTALlMOHHOIO LIEHTpa
(Conneunas cuctema). ['amaktuku"
Pemrenue 3amay mo teme "Cuia
but6mmoreka [JOK
24 TSDKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 [IepBast kocMu4eCKast CKOPOCTb. bubmmoreka [JOK
HesecomocTts u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaabHOU TOUKH.

2 AOGComOTHO TBEPOE TEINO. bubmmorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OChIO BPAILICHUS

27 MowmeHT cuisl. LleHnTp Tsxectu

)3 Pemenue 3amay no teme "MomeHT bubmorexa [JOK
cuibl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU paboTe MO

29 TeMe "MexaHn4ecKoe IBIKEHNE bubnnorexa [IOK

N j ' https://m.edsoo.ru/ff0b0408
B3anmoneiictue ten
KonTtponpsHas paboTa 1o treme
30 "MexaHn4ecKoe ABUKEHNE bubnmorexa [OK
N | ' https://m.edsoo.ru/ff0b06ec
B3anmoneiictBue ten
Nmnynbe Tena. UMmynbe cuiibl. 3aKOH
31 COXPAaHEHMS UMITyJIbca. YTIPYroe u bubamorexa [IOK
P Y . byt https://m.edsoo.ru/ff0b07fa
HEYyNpyroe B3auMOICHCTBHUE

3 Pemenue 3amay no teme "3akoH bubnuoteka [JOK
COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeakTuBHOE




JBH>KEHUE B MPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa u MOIITHOCTb bubmmorexa [IOK
p - https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSKECTH, CHITBI bubnuoteka [JOK
YIIPYTOCTHU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas paborta «Onpenenenue
16 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJIa 110
TOPU30HTAIILHOMN MOBEPXHOCTH
17 CBs13b DHEPTUH U PAOOTHI.
IloTeHunanbHas sHEpIrus
18 Kunernueckas sneprusi. Teopema o bubmmorexa [JOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YHEPTUU B
MEXaHUKe
Jlaboparopnast pabota «/3yuenue bubmmoreka [JOK
40
3aKOHA COXPaHEHU SHEPTUI) https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe IBMIKEHUE U €TO bubmunoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojieOaHusl. bu6nuoreka [IOK
BrinyxeHHsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuii U Ipy>KMHHBIN
MasiTHUKHU
VYpok-uccnenoanue «3aBUCUMOCTb
. bubmmorexa [JOK
44 repro/aa KojiebaHui OT KECTKOCTH
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a»
45 IIpeBpanieHue sHEprum Npu

MeXaHHUYECKUX KOJCOaHMIX




46

Jlaboparopnas pabora «OnpeneneHue
YacTOTHI ¥ Iepro/ia KoJIeOaHu i
MPYKUHHOTO MasiTHUKa)

but6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas padora «I[IpoBepka
HE3aBUCUMOCTH IePHOa KOJIeOaH i
Tpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6munoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoaHEL. CBOMCTBA
MCXAaHHNYCCKHUX BOJIH. HpOI[OJIBHI:I@ nu
MOTNIEPEYHBIC BOJTHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennusa "MexaHUIeCKHE
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckrie BOJIHBI"

50

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTb 3BYyKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koHpepenus "Y1bTpa3ByK U
UH(Pa3BYK B IPUPOJIE U TEXHUKE"
[Tpodopuenrarus: punOTEpaneBT

bu6munoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBLHOM paboTE MO
Teme "3aKOHbI COXPaHECHUSI.
MexaHn4yecKue KojaeOaHus U BOJHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b250

55

KontponsHas pabora o Teme
"3akoHbI cOXpaHEHUS. MexaHnuecKue
Kosie0aHMs U BOJIHBI"




DJIEKTPOMArHuTHOE MOJIE.

but6mmoreka [JOK

56
DNeKTPOMarHUTHBIE BOJIHbI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHHIX BOJIH
Ypok-konpepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHue 2IEKTPOMArHATHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH U1 COTOBOI1 cBsI3H"
[TpodopuenTanus: oneparop cOTOBOM
CBSI3H
Vpoxk-uccinenosauue "M3yuenue
P . i bubmmoreka [JOK
59 CBOMCTB DJIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOMIIBHOTO Tesie(hoHa
Pemrenue 3aau Ha onpeneneHue
60 YaCTOTHI U IJINHBI JIEKTPOMATHUTHON
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 CxkopocTts cBeTa. BomHOBBIE CBOMCTBA brbmorexa HOK
’ https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBera. [IpsimonuHeiiHoe
62 acnpoCTpaHEHHUe CBeTa. 3aTMEHUS bubmmorexa [IOK
pacpoctp ’ https://m.edsoo.ru/ff0b3658
ComHia u JIynsl
3aKOH OTpakKeHU CBETA. 3epKaJa.
but6mmoreka [JOK
63 Pemenue 3a1au Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUsI CBETA
64 [Ipenomnenue cBera. 3aK0H bu6nuoreka [IOK
MPEJIOMIJIEHHS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKECHHE CBETA.
bu6munoreka [IOK
65 Hcnonb30BaHue MOJTHOTO BHYTPEHHETO

OTpaXCHUSA B OIITUIYCCKHUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c




66 Jlaboparopnas padora "HccienoBanue
3aBUCHUMOCTH YTJIa TIPEIOMIICHUS
CBETOBOI'O JIyya OT yIJia MaJIeHUs Ha
rpaHuLe "Bo3yx-cTeKkio""
VYpoxk-koHpepenuus "McnonaszoBanue
67 MTOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b"
but6mmoreka [JOK
68 JIun3el. OnTuyeckas cusa JIMH3bI
https://m.edsoo.ru/ff0b3f2¢
bubmunoreka [JOK
69 [TocTpoenne n300paxxeHu B TMH3AX
P P https://m.edsoo.n/ff0bd44a
JlaGopatopnas pabora "OnpenencHue
. bubmmorexa [JOK
70 (OKYCHOTO pacCTOSIHUSA U ONTHYECKON ' B
CHE! cobHpatomeii mH3H" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHmus "Ontuyeckue bu6nuoreka [IOK
JIMH30BBIC TTPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bu6nuoreka [IOK
72 ['a3 xak ontuyeckas cucrema. 3peHue i
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JlegexTs
3peHus. Kak coxpanuts 3peHue"
[Tpodopuenrtanus: opTaIbEMOIOT
Pasnoxxenue Genoro cBera B CIIEKTP.
74 Onswitel HetoTona. CnoxeHue bubnuoteka [JOK

CHEKTpaJIbHBIX 1[BeTOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




Jlaboparopnas padota "OmnbITH MO
pa3oKeHUIo OeIoTo CBeTa B CIEKTP H

75 BOCIIPHUATHIO IIBETA IPEIMETOB IIPH UX bubmrorexa LOK
p H et p https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUN Yepe3 I[BETOBbIE
bunbTphl"
VYpok-npaktukym "BosHoBbIE
76 CBOICTBa CBETa: AUCIEPCHS,
uHTephepeHus u qudpaxnus”
77 OmnsiTel Pezepdopaa u mianerapHas bu6nuoreka [IOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
Hcmyckanue v MOTIIONeHUE CBETa
79 aroMoM. KBanTtel. JInneiiuaTeie bubnnorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpoxk-npaktukym "Habnronenue bubmmorexa [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanmoakTUBHOCTE U €€ BUIEI bubmrorexa LOK
a a https://m.edsoo.ru/ff0c1672
2 Crpoenue aromHoro siapa. Hyknonnas bubmmorexa [JOK
MOJICJIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBPALLICHHUS. bu6muoreka IIOK
M3otomnl https://m.edsoo.ru/ff0clal4
24 Pemenne 3agau mo teme: bubnuoteka [JOK
"PaguoakTUBHBIE TpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nomypacnana
Vpok-koH(Dpepernus "PaagnoakTiBHEbIE
P Gep but6mmoreka [JOK
86 W3JIy4eHUS B IPUPOIE, MEAUIIUHE,

texuuke" IIpodopuenranms:
PEHTTEHOJIOT

https://m.edsoo.ru/ff0c2126




87

SnepHbie peakuyu. 3aKOHbI
COXpaHEHHUs 3apsAJ0BOT0 U MaCCOBOTO
YHCEI

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBsI3U aTOMHBIX saep. CBs3b
MacCChbl U SHCPIruun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3anay o reme "SAnepusie
peaxkuu”

90

PeaKI_[I/II/I CHUHTE3a U ACIICHUS ;mep.
Hctounnku sHeprun CoHua v 3BE37]

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-kondepennus "AnepHas
sHepreTuka. JleicTBus
paaMOaKTUBHBIX U3TyY€HUN HA )KUBbBIE
OpraHu3Mmsl"

92

[ToaroroBka kK KOHTPOJBLHOM paboTe MO
Teme "DIEKTPOMArHUTHOE TIOJIE.
DIEeKTPOMarHUTHHIE BOJIHBI.
KBanToBsie siBieHus"

bub6munoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KontponpHas padbora o reme
"DNeKTpOMAarHUTHOE TOJIE.
DIEeKTPOMarHUTHHIE BOJTHBI.
KBanToBsie siBieHus"

94

[ToBTOpenue, o6o0IIEeHHE.
JlaGopaTopHble pabOTHI 110 KypCy
"BzaumMoneiictBue Ten"

Bbu6munoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenne
pacyeTHBIX M KaueCTBEHHBIX 3a/]a4 MO
teme "TemnoBsie mporecch”

bub6munoreka [IOK
https://m.edsoo.ru/ff0c2572




[ToBTOpenue, 0606meHue. Pemenue

96 ACUYETHBIX U KaUECTBEHHBIX 3a7a4 I10 1 bubnnorexa [IOK
P 8 o https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TeroBsix aBurarenei”
[ToBTOpenue, o6o0meHne. Pemenne
but6mmoreka [JOK
97 pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 1O 1
" " https://m.edsoo.ru/ff0c2b30
teMe "KII/l anexTpoycTaHOBOK
[ToBTOpenue, o6o0IIEeHHE.
98 JIaGopatopubie padOTHI 110 KYpC 1 1 bubmrorexa LOK
" paTop P " pey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBJICHUS
[ToBTOpenue, 0606meHune. Pabora c
" bu6munoreka [IOK
99 TEeKCTaMH I10 TeMme "3aKOHEBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPAaHECHUS B MEXAHHUKE
[ToBTOpenue, 0606menue. Padora ¢
100 TekcraMi 110 TeMe "Koirebanus u 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Pabora c
101 TekcTamu 110 TeMme "CBeTOBEIE 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJIIEHUS
[ToBTOpenue, 0606menue. Pabora c
102 TekcTaMH 110 Teme "KBaHTOBast 1 1
snepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I1O 102 7

ITPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JId YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



