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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOXKEHUU U TPEOOBAaHUU K pe3yJibTaTaM OCBOCHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTebHON MPOrpamMMbl, MPEICTaBICHHBIX B
dI'OC 000, a Takxe ¢ yuéToMm (penepanbHoil pabodeil mporpaMmMbl BOCIIUTAHUS
u Konneniuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 1O (U3MKE HAIMpaBiIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOU TPAMOTHOCTH OOYYarOIIUXCS U OpraHU3aIUI0 WU3Y4YCHUs
bu3UKM Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo (hu3uKe YYUTHIBAIOTCS
BO3MOXKHOCTU y4ueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3yJibTaTaM oO0ydeHus, a
TaK)K€ MEXIPEIMETHBIC CBA3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUsI.

[Iporpamma 1o (¢u3MKe YyCTaHABIUMBAECT paclpejeieHue Yy4eOHOro
Marepuaiga To rojaM oOyueHus (IO Kjaccam), MOpeajaraeT MTPUMEPHYIO
MOCJICIOBATENIBHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA
IPEAMETHOTO COACPIKAHUS U yU€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCS.

[Iporpamma no ¢usuke paspaboraHa C LEIbI0 OKa3aHUS METOJIMYECKOMN
MTOMOIIIH YYUTEIIO B CO3JaHUU paboUeil MporpaMMbl IO Y4EOHOMY MPEIMETY.

®dusnka SABISETCS CHUCTEMOOOPA3YIOIIUM JIJIi  €CTECTBEHHOHAYUHBIX
y4eOHBIX TIPEAMETOB, IOCKOJbKY (DU3WYECKHE 3aKOHBI JIE)KAT B OCHOBE
IPOIIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH, OHMOJOTHEH, acCTpOHOMHUEH U
¢dusnueckoi reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY MUDA,
npenocTaBisieT Haubosiee siCHble 00pasllbl MPUMEHEHHS HAay4dHOT'O0 METoJAa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa U3 raaBHBIX 337124 PU3NYECKOro 00pa30BaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (JOPMHUPOBAHUU €CTECTBEHHOHAYYHOU T'PaMOTHOCTU H
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE IMPEIoaraeT OBJIAJICHUE
CIEAYIOINMU KOMIETEHTHOCTAMH, XapaKTEPU3YIOIINUMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e HHTEPIPETHPOBATH JAHHBIE M  HUCIOJb30BaTh  HAyYHBIC
JIOKa3aTeNbCTBA JJIS TOJYUEHHUS BBIBOJIOB.

Henu wsyuyeHuss ¢U3MKA HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
ompenenensl B KoHrenmuu mnpenogaBaHusi yuyeOHoro mpeamera «Dusnka» B
oOpa3oBaTelnbHBIX oOpranm3anusx Poccuiickorn ®enepaiuu, peaTnu3yrONINX
OCHOBHBIE 0011€00pa3oBaTeNbHbIE TPOTPAMMBI, YTBEPKIAEHHON pelIeHneM
Komnerun MunuctepcTBa npocsenienus: Poccutickon ®@eneparuu (IpoTOKOI OT
3 nekabps 2019 r. Ne [1K4BH).

Heaun nzyyenus Gpusuku:

e TMPHOOpPETEHHE WHTEpECca M CTPEMIICHUS OOYYalomUXCs K HAYYHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTUE MX HMHTEIJIEKTYallbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE TMPEJCTABICHU O HAYYHOM METOJE IIO3HAHUS U
dbopMHUpOBaHUE WCCIENOBATEILCKOTO OTHONIICHHUSI K OKPY>KAIOIIAM
SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS] KaK pe3yJbTaTa HU3yUYCHUs
OCHOB CTPOEHHUS MaTepuu U (PyH1aMEHTAIbHBIX 3aKOHOB (PU3UKU;



e (QopMHupOBaHUE MPEACTABICHUM O PO (UUKU JJIsI PA3BUTHUS JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHUE TPEACTABICHUA O BO3MOXHBIX cdepax  Oymyuieit
npo¢eCCUOHANILHON AESTEILHOCTH, CBSI3aHHOU ¢ (DU3UKOM, MOATOTOBKA
K JlaJibHeHIlIeMy 00yUYeHHIO B 9TOM HaIlpaBJICHUU.

JlocTmkeHue 3TUX Iejied mporpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONINX 3a4a4:

e TMpUOOpPETEHUE 3HAHUM O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, YJIEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJIICHUSX;

e TMPUOOPETECHUE YMEHUN OMUCHIBATH U OOBSICHATH (PUBMUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM TTOJTYUYCHHBIX 3HAHU;

e OCBOCHHME METOJOB pEIICHUs] TMPOCTEHINNUX Ppacy€THBIX 3aJad C
UCIIOJIb30BaHUEM (PUBMUECKUX MOJIEeH, TBOPUYECKUX U MPAKTHUKO-
OPUECHTHPOBAHHBIX 33744,

e pa3BUTHE YMEHHMI HaAOIIOJATh MPUPOJHBIC SIBJICHUS W BBIMOJIHATH
OTIBITHI, JTAOOPATOPHBIC PAOOTHI U IKCIIEPUMEHTAIBHBIC CCIICTIOBAHUS C
UCITIOJIb30BAaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

e OCBOCHHE MPUEMOB pabOThI ¢ MHPOpMarHelt GU3NIECKOTO COAEPIKAHUS,
BKJIFOYasi THGOPMAITHIO O COBPEMEHHBIX JIOCTHIKEHUSIX (DU3UKH, aHATU3
U KPUTHUUYECKOE OlICHHBaHUE HHPOPMAIINH;

e 3HAKOMCTBO cO cdepamu  mnpodeccuoHaNbHON  JESITEIHHOCTH,
CBS3aHHBIMU ¢  (U3HUKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTHKEHUAX (HU3MUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIli YPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus oTBoaUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETI0), B
8 kacce — 68 yacoB (2 yaca B Hezelno), B 9 kiacce — 102 gaca (3 yaca B HEZIel0).

[Ipenmaraemsrii B mporpamMme 1o Gpu3mke rnepedeHs JJabopaTopHBIX paboT U
OMBITOB HOCHT PEKOMEHJATEIbHBIA XapakTep, YYHTEeNIb JelIacT BBIOOD
pOBeACHUS JTAOOPaTOPHBIX PabOT W OMBITOB C YYETOM HMHIAMBUAYATBHBIX
OCOOCHHOCTECH  OOydYaroIIUXCs, CIHUCKa OKCICPUMEHTAIbHBIX  3aJaHUM,
IpeilaraeéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HUKeE.
JlaGopaTtopHble W TIpaKTHYECKHE pPaOOTHl BBIMOIHAIOTCS C TMPUMECHECHUEM
o0opy/1I0BaHMS 1IEHTa 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM
HarnpaBjieHHOCTH “Todka pocra”.



COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ousznueckue sABICHUA:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BeauuuHbl. M3Mepenue pusnueckux BenuuuH. Ouznveckue
npubopsl. [lorpemnocts n3mepenuili. MexxiyHapoaHasi cucTeMa €IMHMII.

Kak ¢wusuka u JApyrue €cCTeCTBEHHbIE HAyKH U3Y4aloT MPUPOIY.
EctecTBeHHOHAY4HBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIJBM)KEHUE THUIOTE3, DJKCHOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHre HaOmogaeMoro sBieHus. OmnucaHue QU3NMYECKUX SIBICHUU C
IIOMOILBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJIEKTPUUECKHWE, MarHUTHBIC, CBETOBbBIC

SIBJICHUS.
2. duznueckue TpUOOPHI U MPOIEeypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM
U IUGPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

OrnpenenieHue EeHbI JeJCHUS KAl U3MEPUTEIHHOTO Tprdopa.
N3mepenue paccTosHu.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.

Ornpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue temnepatypsl MpU MOMOIIM KUIKOCTHOI'O TEPMOMETpA U
JNaTYMKa TEMIEPATYPHI.

[IpoBeneHue uccnenoBaHus Mo MPOBEPKE TUIIOTE3bI: JaJbHOCTD MOJETA
HIaprKa, MyIeHHOTO TOPU30HTAIIBHO, TeM 0OJIbIIE, YeM OOJIbIIIE BBICOTA
nycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHUSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIME TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npmwxenue, nuddysus. BzanmoaelictBue yacTuil
BEILECTBA: IPUTSIKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctaminueckux) Ttena. B3anmocBs3p MeXay CBOMCTBAMH BEIECTB B PAa3HBIX
arperaTHbIX COCTOSTHHSIX ¥ MX ATOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenrne OpOyHOBCKOTO JIBUIKCHHUS.

2. Habmonenue nuddysun.

3. HaGmonenue  sBieHwii, OOBACHSIOMMXCA  TPUTSDKCHHEM  WITH

OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. Ouenka paumamMerpa aroMa METOAOM PANOB (C HCHIOJIb30BaHUEM

doTtorpaduwuii).

2. OmbITHI 110 HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSIKEHUSI.

Pasnen 3. /IBu:keHMe M B3aUMOAelicTBHE TeJl.

o garNE



Mexannyeckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpeaHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBMKECHHUH. Pacuér nmytu u
BPEMEHHU JIBUKCHUS.

SBnenue mHepuuu. 3aKOH MHEpUUH. B3anmopaeicTBue Ten Kak MpUYMHA
W3MEHEHUS CKOPOCTH JBWXKEHUA Tela. Macca kKak Mepa WHEpPTHOCTH Tena.
[InoTHOCTH BemecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHUIIC
o0BbEMa BellecTBa.

Cuna kak XapakTepucTHKa B3auMoJeilcTBUs Tea. Cuia ynpyrocTu v 3aKOH
I'yka. U3Mmepenue cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SBJICHUE TATOTEHUS U CUa
TsokecTd. Cuna TSHKECTH Ha Jpyrux IulaHerax. Bec Tena. HeBecoMocTb.
Ciio)keHue Cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHONEWMCTBYIOIIAsA CUIL.
Cuna tpenusa. TpeHue CKOJNBXKEHUS U TPEHUE MOKOsA. TpeHue B NMpuUpoje u
TEXHHUKE.

Jemoncmpayuu.
HaGmoneHne MexaHM4ecKoro JIBMKEHUS Tea.
N3Mmepenune ckopocTy IPSIMOJIMHENHOTO ABUKECHUS.
HaGmronenue siBeHust HHEPITUY.
HaGmonenne n3MeHeHUs: CKOPOCTH TIPU B3aUMOJICHCTBHUH TElL.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJL.
CiioxeHue CUJl, HalpaBJICHHBIX 1O OJTHOW MPSIMOM.
]Iaﬁopamopuble paﬁombt U onvimol.
OrnpenenieHue CKOPOCTH  PAaBHOMEPHOTO JIBMKEHUs (IIapuka B
KHUJKOCTH, MOJIETH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jajee).
Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUsI OpycKa WU IIapuKa Io
HAKJIOHHOM IJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO TENA.
OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsikeHUs (Iedopmarun)
NPYKUHBI OT IPUIOKEHHON CUJIBI.

5. OnpITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUSI OT

BEca TeJla U XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.

HNasnenune. CriocoObl YMEHBIICHHUS] U yBEJIMYECHUs NaBieHus. JlaBrieHue
raza. 3aBHCHMMOCTb JaBlIeHHMs Tra3za oT oO0BéMa, Ttemmeparypol. Ilepemaua
NABIICHUsST TBEPIBIMU TEJNaMH, >KHAKOCTAMH U Ta3amH. 3akoH Ilackais.
[TneBMaTHUeCKHEe MAIIMHBI. 3aBUCHUMOCTH JABJICHUS >KUIKOCTH OT TIyOWHBI.
I'mapocratnueckuit mapamokc. CooOmraronuecss cocyabl. [ wapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHue. [I[puuuHbl cyecTBOBaHUS
Bo3yIHON 00omouku 3emumn. OnbiT Toppuuennu. U3mepenune atmochepHOro
JaBJICHUS. 3aBUCHUMOCTH aTMOC(HEpPHOTO JaBICHHUS OT BBICOTHI HAaJl YPOBHEM
Mopsi. [Ipubops! 175t u3MepeHus aTMochepHOTO JTaBICHHUS.

JlelicTBrE XKUJIKOCTHU U I'a3a Ha NOTPYKEHHOE B HUX TeJ0. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBaHue.

Jemoncmpauuu.
3aBUCHUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBneHHs KUIKOCTHIO U Fa30M.

Coobmaronuecst COCYIbI.

['mppaBanyueckuit mpecc.

[IposiBnenue neicTBust aTMOCPEPHOTO AaBICHUS.

3aBUCHUMOCTb BBITAJIKUBAIOIICH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH
T€JIa U INIOTHOCTH KUJKOCTH.

coukwhE
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/. PaBeHCTBO BBHITAJIKMBAIOUIEH CUJIBI BECY BHITECHEHHOM JKUJIKOCTH.
8. YcnoBue miaBaHus TeJ: MJIABAHUE UIIM TIOTPYKEHUE TeJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS IJIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamophule padbomot u onvimot.
HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJI€ OT 00bEMa NOTPYKEHHOM
B KUJKOCTb YaCTH TEJIA.
OmnpeneneHue BBITAJKUBAIOLMICH CHJIBI, JCHCTBYIOIIEH Ha TEJO,
NOTPYKEHHOE B KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JEUCTBYIOLIEH Ha
TEJO B )KUJAKOCTH, OT MAacChl TeJA.
OnbITEl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKHUBAIOLIEH CHIIBI,
JNEUCTBYIONIEH Ha TEJO0 B JKUIKOCTH, OT OO0BEMa NOrpYyXKEHHOU B
AKUJKOCTh YAaCTH T€JIA U OT INIOTHOCTU KUJKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHUE JIOJKH U

OIpeJIeNIEHNE €€ rPy30M0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanundeckasi padota. MoOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. [IpaBumiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix wmexaHuzMoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprusa. KuHernueckas W MOTEHIHUAIbHAs DSHEPIUs.
[IpeBpamieHne OAHOTO BHJIA MEXAHMYECKON DSHEPrUM B JPYyrod. 3aKkoH
COXpPaHEHHUsI JHEPTUU B MEXAHUKE.

JHemoncmpayuu.

1. IIpumepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Omnpenenenue pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIB)KEHHUH Tejia

110 TOPU30HTAJIBHON ITOBEPXHOCTH.
2. WccienoBanue yCclIOBH paBHOBECHS phlyara.
3. Usmepenne KIIJ] HaKITOHHOM MIIOCKOCTH.

4. MN3ydeHune 3aKOHA COXpPaHECHUS MEXAaHUYECKON SHEPIHUHU.
8 KIIACC

> w n

Pa3nen 6. TeruioBble IBJICHUS.

OCHOBHbBIE TMOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpPHUH CTPOCHUS
BellecTBa. Macca v pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE I0JIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHUN MOJICKYJISIPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€e U KalWJUISIPHBIE sIBJICHUS. TemIoBoe pacCuIMpeHUe U CxKaTHUE.

Temnepatypa. CBa3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKECHUS
gactun. BryTpeHHsiss sHeprus. CrnocoObl W3MEHEHWsT BHYTPEHHEW HSHEPTUu:
TEIUIONepeaya ©W  CoBepmieHne  paboTel.  Bumel  Temomepemauu:
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonunuecTBo TemnoTel. Y nenbHasi TENI0EMKOCTh BelleCcTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lmaBnenwe wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAd TEIUIOTA ILIABJICHUA.
[TapooOpazoBanue u xonaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora



napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUSL.

BnaxuocTs Bo3nyxa.

DHeprus TOIIMBa. Y eIbHAs TEIUIOTa CTOPAHHS.

[Tpuniuner padotel TemnoBbix asurareneid KIIJ temnoBoro aBuraress.
TennoBble IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaurBaHUS U KATWIISIPHBIX SBICHUN.
HaGumroenue TemioBoro paciimpeHust Teil.

N3meneHnue naBneHus raza Mmpu U3MEHEHUH 00bEMA U HArpeBaHUU WU
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabr Teronepenaum.

OxmnakieHue Npu COBEPIICHUH PaOOTHI.

Harpesanue npu COBEpILICHNN Pa0OThI BHELIHUMU CHIIAMH.

10. CpaBHeHME TEINTIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11.HaOmronenue KAIIEHUS.

12.HaGmroieHre moCTOSIHCTBA TeMIEPaTyphl IPH TUIABJICHUH.

13.Mojaenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WJIU caxapa.
OnpITHl MO HAOJIIOICHUIO TETIJIOBOTO PACHIUPEHHS Ta30B, KUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue gaBieHUs BO3AyXa B Oa/sIOHE IIMPHUIIA.

OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIECHUS BO3AYyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

IIpoBepka rHUMOTE3bl JIWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KHUIKOCTH B TEPMOMETPHUUECKON TPyOKe OT TeMIiepaTyphbl.
HaGmionenne m3MeHEHHUs BHYTPEHHEW SHEPIUM Tella B pe3yjbTaTe
TEIUIoNepe aun U paboThl BHEIIIHUX CHII.

HccnenoBanue sBIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHOWU U
ropsiueu BOJIBL.

9. Ompenenenne KOJMMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOW TPHU

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIWIHHIPOM.
10.Omnpenenenre ynenpHON TEIIOEMKOCTH BEIIECTRA.

11.UccnenoBanue mpoliiecca UCIapEHUs.

12.OnpeneneHne OTHOCUTEILHON BIIAKHOCTH BO3yXa.

13.0Omnpenenenre ynenbHON TEIUIOTH IJIABICHUS JIb/IA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauus Ted. JIBa poaa saeKTpuyYecKux 3apsnoB. B3aumopeiicTeue
3apspKeHHBIX  Tel. 3akoH KynmoHa (3aBUCHMOCTh CHIIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSIHUSI MEXKY TEIIAMH).

Dnektpuueckoe nojie. Hanpssk€HHOCTH 3iekTpudeckoro nosst. [IpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocurenu anekTpuyueckux 3aps10B. DIEMEHTAPHBIN SJIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpoBOAHMKM W  JOUPIEKTPUKU. 3aKOH COXpPAHEHUSA
AJEKTPUYECKOTO 3apsiaa.

©Woo~No OhwhE
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DJIEKTPUYECKU TOK. YCIOBUS CYHIECTBOBAHUS JIJIEKTPUUECKOIO TOKA.
Nctouynuku mocTosTHHOTO TOKa. JIEMCTBUSI JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B XKUJKOCTAX U razax.

Onektpuueckass wnenb. Cuina TOKa. OJEKTPUYECKOE  HANPSHKCHHE.
CornpoTuBieHre NPOBOAHUKA. Y IEIbHOE COMIPOTURIICHUE BellecTBa. 3aKkoH OMa
Ui ydactka 1enu. llocrmemoBatenbHOE U MapajuIeIbHOE  COCIUHEHHE
MIPOBOTHUKOB.

PaGorta u MOIIHOCTH AJNEKTPUYECKOrO ToKa. 3akoH Jlxoymns—JleHia.
DOnexkTpudecKkue Iend M MOTPeOUTENH JIIEKTPUYECKOM OHHEpPrud B OBITY.
KopoTtkoe 3ambikanue.

IToctossHHbIE MarHWTBL. B3anMojaeicTBHE MOCTOSHHBIX  MarHUTOB.
MaruauTHoe noJjie. MarauTHoOe 1moJie 3eMITH U €ro 3HaYeHHE JIJIs KU3HU Ha 3eMIIe.
OmeiTr Opctena. MarHutHoe moJie DJIEKTpUYECKOro Toka. IlIpumenenue
AJICKTPOMArHUTOB B TeXHUKE. [lelicTBME MarHUTHOTO TOJIS HAa MPOBOJAHUK C
TOKOM. DNeKTpOoBUTATEIb MTOCTOSTHHOTO TOKa. HcnonwzoBanue
AJIEKTPOIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel @apaned. SBIeHHE >SJIEKTPOMArHUTHON WHAYKUMU. I[IpaBuio
Jlennia. Dnextporereparop. CrocoObl TMOJYyYECHHS DJIEKTPUUECKON DHEPTHH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa pojia 2JIEKTPUUYECKUX 3apsiIOB U B3aUMO/ICHCTBUE 3aPSIKEHHBIX TEJl.

YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DJIEeKTpOCTATUUECKAST MHIYKIIUS.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.

[TpoBOIHUKH U AUBIEKTPUKH.

MoenupoBaHue CUJIOBBIX JIMHUHN 3JEKTPUYECKOTO TMOJIS.

HcTouHMKHM TOCTOSTHHOTO TOKA.

JIelicTBUS DJIEKTPUUECKOTO TOKA.

10 DNEeKTPUUECKUN TOK B JKHJIKOCTH.

11.T"a30BbIi pasps.

12.3mepeHne CUibl TOKa aMIIePMETPOM.

13.M3mepenne 2IeKTpUIECKOTO HAMPSHKEHUSI BOJTBTMETPOM.

14.PeocTat U Mara3uH CONPOTUBIICHUH.

15.B3auMoeicTBrE TOCTOSIHHBIX MATHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJeHHUs IMOJI0COB MarHUTa.

17.MoaenupoBaHU€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.0OmpIT DpcTena.

19.MarHuTHOE 10JIe TOKa. DJIEKTPOMArHHUT.

20. [leficTBME MAarHUTHOT'O TOJISI HA TIPOBOJHHUK C TOKOM.

21.9neKTpoaABUTaTEIh TOCTOSTHHOTO TOKA.

22.VicciienoBaHue SIBIICHHS DJICKTPOMArHUTHON WHIYKIIHH.

23.0mnbiTel Dapaes.

24.3aBUCUMOCTb HANpPABJICHUS HWHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHMUS.

25.D7eKTpOoTeHepaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.
OnpIThl 1O HAOJMIOACHUIO DJJEKTPHU3AIMU TEJN HHAYKIMEH W MpHU
CONPUKOCHOBEHHH.

2. WccrnenoBanue IEWCTBHUS SJSKTPUUCCKOTO TIOJS Ha IPOBOAHUKH U
TADJICKTPUKH.

wWooNoOTRWNE



COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.

W3MmepeHue u peryiupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HAMPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYILIErO Yepe3 pe3ncTop, OT

COMPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHMS Ha pE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb ANEKTPUYECKOTO

CONPOTHUBJICHUS MPOBOJHMKA OT €ro JJIMHBI, IUIOMIAJAH MONEePEYHOTro

CEYeHHMs U MaTepuara.

8. IlpoBepka mpaBuiia CIOKEHHSI HANPSHKEHUW MPH IMOCIEA0BATEILHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.

9. [lpoBepka mpaBuia JUisi CUJIBI TOKAa MPH MapajiyieIbHOM COEIUHEHUU
PE3UCTOPOB.

10.Omnpenenenne pabOThI ANMEKTPUUECKOTO TOKA, UIYILETO YEPE3 PE3UCTOP.

11.0Omnpenenenre MOUIHOCTA 3JEKTPUYECKOTO TOKa, BBIIEISAEMOM Ha
pe3ucrope.

12.WccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, WAYIIETO YEpe3 JaMIOUKY, OT
HaIpsDKEHUS Ha HEl.

13.0Omnpenenenue KIIJ[ narpeBatesns.

14.UccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MAarHUTOB.

15.3ydyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIPU  HX
00bEIMHEHUH U Pa3/ICIICHNUN.

16.WccnenoBanue AeMCTBUS 3IEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0mbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTyIIKH C TOKOM M MarHuta OT CWJIbl TOKa M HallpaBJICHHs TOKa B
KaTyLIKE.

18.M3yuyenue necTBUsI MAarHUTHOTO MOJISI HA TIPOBOJIHUK C TOKOM.

19.KoHcTpyrpoBaHue U U3y4eHHE padOThI JIEKTPOABUTATEIIS.

20.M3mepenue KII/] anexrpoaBuraTeIbHON yCTaHOBKH.

21.0nbITHl IO WCCIEAOBAHUIO SIBJICHUS DJEKTPOMArHUTHON HHAYKIIMH:

UCCJIEJOBAaHNE M3MEHEHUI 3HAUEHUS W HAIpaBJIEHUS WHIYKIIMOHHOTO

TOKa.

9 KUIIACC
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Pa3znen 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe ABWKEHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHUYECKOrO ABWKEHHs. PaBHOMEpHOE MpPsSIMOIMHEHHOE
newxenne. HepaBHomepHOe mnpsMonuHeiiHoe naBwxeHue. CpenHsas
MTHOBEHHAsI CKOPOCTH TeJla IPU HEPABHOMEPHOM JBHKCHUMU.

VYckopenne. PaBHOyCKOpeHHOE NpsiMONIMHENHOE JBHkKeHue. CBOOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMEpHOE NBHKEHME 1O OKpYX)HOCTU. llepron u yactora oOpanieHus.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

IlepBeiit 3axkoH Hprotona. Bropon 3akoH Hserotona. Tpetuin 3akoH
Hprorona. [IpuHumn cyneprno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujla TPEHUSI CKOJIbXKEHUS,
CUJIa TPEHHUS MTOKOsI, APYTUE BUABI TPEHUS.

Cunia TSKeCTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOHOIO
najgenus. JIpuwxenne miaHeT Bokpyr CounHia. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 neperpys3ku.



PaBHOBecue MarepuanbHOM TOUKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOr0 Tejla C 3aKpeIUIEHHOW OChbl0 BpamieHusa. MomeHT cuibl. LleHTp
TSYKECTH.

Nmnynece Tena. U3menenne nmnyinbca. Mmmynbe cubl. 3aKOH COXpaHEHUS
UMILyJibca. PeakTuBHOE IBUKEHUE.

Mexanundeckass paboTa U MOIIHOCTb. PaboTa cui TsKecTu, ynpyrocTu,
Tpenust. CBsi3b dHEpruu U padoTel. IloTeHnManbHas >Heprust Tena, MOAHSITOrO
HaJl NOBEPXHOCTHIO 3eMud. [loTeHnuanbHass DJHEpPrUs CKATOU IIPYKUHBL.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.

coukw N

8.

9.

HaGmionenre MexaHMYeCKOro JBHUKEHHUS Tejla OTHOCUTEIBHO Pa3HbBIX
TEJl OTCYETA.

CpaBHeHUE MyTell U TPACKTOPUN JIBUKEHHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKECHUSI.
HccnenoBanuie npu3HaKoB PAaBHOYCKOPEHHOTO ABUKECHHUSI.
HaGmronenue nBr>XeHHs Tea Mo OKPY>KHOCTH.

HaGmionenre MexaHWYECKUX SIBICHHUM, MPOUCXOISAIIMX B CHUCTEME
orcuéta «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KCHHUH
OTHOCHUTEIBHO KaOMHEeTa PU3KKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl Tejla U JEUCTBYIOUIEH HA HETO
CUJIBI.

Habnronenue paBeHCTBa CHII IPU B3aUMOJEHCTBUM TEI.

Hsmenenue Beca Tena IpH yCKOPESHHOM JABHXCHHUU.

10.ITepenaua nmirysbca Mpy B3aUMOJCHCTBHH TEIL.

11.TIpeo6pa3oBaHus SHEPTUU TIPU B3AUMOJICHCTBUHU TE.

12.CoxpaHeHne uMItyjabca Npyu HeyIpyroM B3auMOJICHCTBUU.
13.CoxpaHeHnue umIryjabca npu adCOIIOTHO YIPYTOM B3aUMOJCHCTBUU.
14.HaGmroieHre peakTUBHOTO JBH)KCHHS.

15.CoxpaneHne MEXaHUYECKON SHEPTHHU TIPU CBOOOTHOM TaJCHHUU.
16.CoxpaHeHre MEXaHMYECKOW OHHEPIHMM TPH JBKCHUU Tela TIOJ

JIEUCTBUEM TIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.
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KoncTpynpoBaHnue TpakTa /sl pa3roHa M JadbHEHIIIEro paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WUJTH TEJICKKH.

OnpeneneHue cpelHe CKOPOCTH CKOJIBKECHHUS OpyCKa WU JIBHKCHUS
IIapyKa 1Mo HAaKJIOHHOH IIJIOCKOCTH.

Ornpenenenue yCKOpeHUs Tella NMPU PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTHU OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauyaJIbHON CKOPOCTH.

[IpoBepka THMOTE3BI: €CIAM TPH PABHOYCKOPEHHOM JIBIJKCHHH 0€3
Ha4yaJbHOM CKOPOCTH IMYTH OTHOCATCS KaK PsJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCMMOCTHA CHJIBI TPEHHSI CKOJBXKEHUS OT CHIIbI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenenerne KO3 QUIMCHTA TPEHUSI CKOJIBKCHHUSL.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThI CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIKCHUU TeJla
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10.Onpenenenue pabOThl CUJIBI YIOPYTOCTH TMpPU TOABEME TIpy3a C
WCIOJIb30BaHUEM HETIOJIBHXKHOTO U TIOJIBUKHOTO OJIOKOB.

11.U3y4denue 3aKoHa COXPAHEHUS YHEPTHH.

Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

Konebarensnoe pgBukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHMI:
IIEPUOJ, YacTOTa, aMIUIMUTyda. MareMaTuyecKuld W IPYKUHHBIA MasTHUKHU.
[IpeBpareHue sHepruy Mpu KojaedaTeTbHOM JBUKCHHH.

3aryxaromme  KojeOaHus. BbiHyXJeHHble  KojeOaHus.  Pe3onaHc.
Mexannyeckue BoOJHbL. (CBOHCTBA MEXaHMYECKMX BOJH. IIpomonbHbie H
MonepevyHbie BOJIHBL. JIIMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJHBI B TBEPAOM TeJle, CECMUYECKHIE BOJIHBI.

3Byk. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkenue 3Byka. MHppasByk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xojieOaHuil Tea MOA AEHMCTBHEM CHUJIBI TSDKECTH U CHUJIBI
YIPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenne BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnpocTpanenne npo0JIbHBIX U TTONIEPEYHBIX BOJIH (HA MOJIEIH).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

]Iaﬁopamopuble pabomul u onvimol.

1. OnpeneneHne 4dYacTOTHI W MEpHUOJa KOJICOAHHH MaTeMaTHYeCKOTO
MasTHUKA.

OmnpeneneHne 4acTOTHI U MEPUO/Ia KOJeOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TEpHOJa KOJeOaHUW TOJBEIIEHHOTO K
HUTH I'py3a OT JJIUHBI HUTH.

HccnenoBanre 3aBUCMMOCTH TEpHOJa KoOJeOaHWM MpPYXKUHHOTO
MasTHUKA OT MaccChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Mepro/Ia KoieOaHuii rpy3a, MoJBEHIEHHOTO K
HUTH, OT Macchl Ipy3a.

OneIThl, JAEMOHCTPUPYIOIIHNE 3aBUCUMOCTh TEpHOJA KOJeOaHHIA
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. U3mepenue yckopeHUs: CBOOOHOTO MaCHHS.

Pa3zznen 10. Di1eKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJ€. JJEKTPOMarHuTHble BOJHBL. ~ CBOMCTBa
aneKTpoMarHuTHeIX BOJH. Illkanma snekTpomMarHUTHBIX BOJMH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DneKTpoMarHuTHas npuponaa ceera. CKopocTh cBeTa. BoinHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopnwie padbomot u onvimol.

1. N3ydeHue cBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOILBIO MOOUIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe ABJICHUS.

JlyueBass momens cBera. Hcrounukm  cBera.  IIpsamonuHeiHOE
pacnpoctpaneHue cBeta. 3atMeHuss ConHuma u JlyHel. OTpaxkeHue cCBera.
[Tnmockoe 3epkaino. 3aKOH OTpaKEHUs CBETA.

STOENAIN
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[Ipenomnenue cBera. 3aKOH mIpenomiieHUs cBera. llonHoe BHYTpeHHEe
OTpaXeHUE CBeTa. lICMONb30BAHME TOJHOTO BHYTPEHHETO OTPAKEHUSA B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nayueir B nuH3e. Ontuueckas cucrtema ¢oToanmnapara,
MHKpOCKONa M Teneckona. ['ma3 kak onTuyeckas cucrtema. bin3opyKocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnektp. Onbitel HbloToHa. CnokeHue
CIIEKTpaJbHbIX IBETOB. J(Ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonHEHHOE PacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n3o0paxeHuii B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xop nydelt B coOuparoiiei JuH3e.

XoJ JIydeu B pacCEeHBarOLIEH JIMH3E.

[Tomyuenne n300pa>keHH C TOMOIIBIO JTHH3.

. IIpunnun aeiictBus ¢oToanmnapaTta, MUKPOCKOIIA U TEJIECKOTA.
10.Mopuens riasa.

11.Pa3znoxxeHue 6€10ro cBETa B CIIEKTP.

12.TTonydenue 6e0ro CBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCMMOCTH YTila OTPAXKEHHUSI CBETOBOIO Jiy4ya OT yTJia
naJCHUs.

N3yuyenue xapakTepucTuK U300pakeHus MpeIMeTa B IMIIOCKOM 3epKajle.
HccnenoBanne 3aBUCUMOCTH YIUIa NPEIOMJIEHUS CBETOBOrO Jiyda OT
yriia MaJeHus Ha TPAHUIIE «BO3LYyX—CTEKIIOM.

[Tonyyenune nzo0paxeHnit ¢ TOMOILILI0 COOMPAOIIEH JIUH3BI.
Onpenenenne  (QOKYCHOTO  pacCTOSHUST M ONTHYECKOW  CHJIBI
coOMparoIeit JTMH3HI.

OnBITHI IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKT.

OnpITH O BOCHPHATHUIO I[BETA NIPEIMETOB MPU UX HAOIIOIEHUN Yepe3
IIBETOBBIC (DYIIHTPHI.

Pa3znen 12. KBanTOBbBIE SIBJICHHS.

Omnwitel Pe3epdopaa u mianerapuas mojenb aroma. Mojens aroma bopa.
Hcnyckanue u nornoiieHue ceerta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PannoaktuBHOCTB. Anb(a, 6eTa- 1 raMmma-usnydenusi. CTpoeHre aTOMHOTO
anpa. HyxnonHas wmozens aromHoro sapa. M3oromsl. PaamoakTtuBHBIE
npespaienus. llepuon nmonypacnaga aTOMHBIX sLAED.

SAnepHble peakuuu. 3aKOHbI COXpPAHEHHUS 3apsAI0BOTO U MACCOBOTO YHCEL.
DOHeprusi CBA3U aTOMHBIX sifiep. CBsI3b Macchl U 3HEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHIa U 3BE3].

Snepnas sHepreTuka. JIeWCTBUS paJMOAKTUBHBIX HU3JYYCHUN Ha >KUBBIE
OpraHu3MBl.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.

CnexTpsl pa3HYHbIX Ta30B.

CnekTp BogOpOA.

HaGmonenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTurika MOHU3UPYIOUIUX U3TYYCHUH.

Peructpanusa uznmyyeHus: IpupoOAHbIX MUHEPAJIOB U TPOJTYKTOB.

wWooNoOGTARWNE
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Jlabopamophule padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U JUHEHYAThIX CIEKTPOB U3TyUEHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE PHEPIrUU YACTHUIBI 10 TOPMOZHOMY

nyTH (1o gororpadusim).

3. M3mepenue paanoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTETHEHO-0000ITAOIIINIA MOAYJIb npeaHa3HAuYCH TUISt
cUCTeMaTH3alud ¢ O00OOIIeHHs] TMPEAMETHOIO COJAEPXKAaHMUS U  ONBITa
NEeSATENbHOCTH, TPUOOPETEHHOTO MPU U3YYEHHH BCEro Kypca (PU3UKH, a TaKKe
JUIsl IOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMeHy 1O (U3MKe s
o0Oy4aromuxcs, BHIOPABIINUX 3TOT YyUEOHBIN MpeIMeT.

[Tpu u3yyeHun JaHHOTO MOYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBAETCS JOCTUKEHUE TPEIMETHBIX
U METaNpeIMETHhIX IUIAHUPYEMBIX pe3yJbTaToB OOydeHus, (QopMupyercs
€CTEeCTBEHHOHAYYHasi FPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEAOBAHMS
ABJICHUNA TPUPOJABI M TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBACHATH (PU3HUECKHE
ABJICHUS, TPUMEHSAS TMOJY4YEHHbIE 3HAHUA, pellaTh 3aJadyd, B TOM YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNUanbHO  JEATENBHOCTHBIM  XapakTep  JAaHHOTO  pasjena
peanusyeTrcs 3a CUET TOro, YTO OOYYAIOIINECS BBIIOIHSIOT 3a/1aHHSI, B KOTOPBIX
UM TIpejiaraeTcs:

HAa OCHOBE IOJIyYEeHHBIX 3HAHUN pacrno3HaBaTb M HAY4YHO OOBSICHSTH
(duznueckue sIBICHHS B OKPYXKaIOIeH MPUPOJIe U OBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METObI MCCIEAOBAHUS (PU3UYECKUX SIBIICHUH, B
TOM YHCJIE JIs1 IPOBEPKH TUIIOTE3 U MOIYYEHHUS] TEOPETUUECKUX BHIBOIOB;

OOBSICHATh HayYHBIE OCHOBBI HanbOojee BaXHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJOTUW, HampuMep, NPAKTUUYECKOTO  HCIOJIb30BAHUA  Pa3IUUYHBIX
UCTOYHUKOB JHEPrUM HA OCHOBE 3aKOHA IMPEBPAIICHHS U COXpPAHEHUs BCEX
M3BECTHBIX BUIOB SHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne @ui3nku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs

HANpPaBIEHO Ha JOCTHKEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIIHTATOB.

B pe3synpraTe wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBaHus y o0y4aronierocst OyayT copMUpOBaHbI CIASAYIONTUE JUIHOCTHBIC
PE3yJIBTATHI B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

— TPOSIBJICHUE UHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

— IICHHOCTHOE OTHOIIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B OOCYXJICHHH OOIIECTBEHHO
3HAQYMMBIX M OJTUYECKUX TMpoOJieM, CBA3AaHHBIX C MPAKTUYECKUM
IPUMEHECHHEM JOCTHKCHUN (DU3UKWU;

— OCO3HaHWE BAXXHOCTH MOPAIbHO-3TUUECKUX MPHUHIMIIOB B JEATCIBHOCTU
Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

— BOCTIPHUSITHE ICTETUYECKUX KauecTB (PU3UIECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HAHHWE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUS MUPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHA, BaXKHEUIIIEH COCTaBIIAIOLICH
KYJBbTYpBHI;

— pa3BUTHE HAyYHOU JTHOO03HATEIBPHOCTH, UHTEPECa K HMCCIIEI0BATEIIbCKOM
eI TEIbHOCTH;

5) ¢opvmupoBaHusi KyJbLTYPHl 3I0POBbSI HW JIMOLUHMOHAJIBHOIO
0J1aronmoTyumsi:

— OCO3HaHWE IIEHHOCTH Oe30macHoro obpas3a >XKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BaXHOCTH NpaBWi O€30IacHOTrO IOBEICHHS Ha
TpPaHCIIOPTE, HAa JIOPOTrax, ¢ AIEKTPUUECKUM U TEIUIOBBIM 00OpYIOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

— chOpMUPOBAaHHOCTh HaBBIKA pe(IIeKCHU, MpPU3HAHUE CBOETO TpaBa Ha
OIMMOKY M TAKOTO K€ MpaBa y APyroro 4eJI0BEKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

— AKTMBHOE y4YacTHE B PEIICHUM MPAKTUUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHW3allM, TOpoJaa, Kpas) TEXHOJIOTHYECKOW U
COITMAILHOM HAIPABIICHHOCTH, TPEOYIOIMMX B TOM YHCIE W (U3HICCKHUX
3HAHMM;

— HHTEPEeC K MPaKTUYECKOMY M3YUYCHHIO Mpodeccuii, CBSI3aHHBIX C (U3UKOM;
7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpHMCHTAlMsl Ha MPUMCHEHUE (bU3UYCCKUX 3HAHWUU JUIA PEIICHUS 3a7a4 B
00J1acTH OKpY’KaroIeHh Cpefibl, IUIAHMPOBAHUS IIOCTYNKOB M OLCHKM HUX
BO3MOJKHBIX ITOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

— OCO3HaHHUE TI00aTBLHOI0 XapaKkTepa HKOJOTHYECKUX MpoOJieM U MyTel ux
pelIeHuUs;

8) ajanranuu K M3MEHSIOIIUMCS YCJIOBHSIM COUUAJIBHOM U NMPHUPOAHOMN
cpensbl:



o — HOTp€6HOCTB BO BSaHMOHCﬁCTBHH IIpHU BBIITOJITHCHUH I/ICCJICI[OBaHI/Iﬁ n
IIPOCKTOB Q)HSI/ILIGCKOI‘/’I HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

APYTHX,

® — TJIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YeEpe3 MPAKTHYECKYIO
NEATEIbHOCTB;

e — noTpeOHOCT, B (POPMUPOBAHMM HOBBIX 3HAHMI, B TOM YHUCIE

dbopmMynupoBaTh HAECH, TMOHATUS, TUIOTE3bl O (U3NYECKUX OOBEKTaxX u
SIBJICHUSX;

e — oco3HaHHWE Je(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEU B
00nacTi QU3HKHY;

® — IUIAHUPOBAHHE CBOETO Pa3BUTUS B MPUOOPETEHUH HOBBIX (DUINUYECKUX
3HAHMHU;

® — CTpeMJICHUE aHAJTM3UPOBATH U BBISIBIISITH B3aUMOCBSI3H IPUPO/IbL, OOIIECTBa
Y DKOHOMHKH, B TOM YHUCJIE€ C UCMOIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e — OIIEHKA CBOMX JEUCTBUM C YYETOM BIHSHHUS Ha OKPYXKAIOLIYI0 Cpeny,
BO3MOXKHBIX TJI00AJIbHBIX MMOCIIEICTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynprare ocBOeHHsS TporpamMmbl 1Mo (pu3MKEe Ha YpOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss  OyayT — cOpMHUPOBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NIO3HABATEILHBIC
YHHUBEpCAJIbHbIE yYeOHBIC JICWCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIIbHBIC
y4ueOHBIE AEWCTBUS, PETYISATUBHBIE YHUBEPCAIbHbIE YUeOHbIC EHCTBUSI.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJornueckue aeicTBus:

® BBIIBISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(stBTIEHMI);

® YCTaHaBJIMBATh CYIIECTBEHHBIH NMPH3HAK KiIacCHU(HUKAIMK, OCHOBAHUS
JU1s1 0000ITIEHNS U CPAaBHEHUS

® BBIIBIATH 3aKOHOMEPHOCTH W TPOTUBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX W HAOJNIOACHUSAX, OTHOCSANIUXCS K (HHU3NUECKUM
SIBJIEHUSIM;

® BBISIBJIATH MPUYNHHO-CJICACTBCHHBIC CBSI3U MPH U3YyUYEHUH (PU3UIECKUX
SBICHUH W TPOIECCOB, JIeJIaThb BBIBOJABI C  HMCIIOJIB30BAHHUEM
JEYKTUBHBIX M HHIYKTUBHBIX YMO3aKIFOUEHUH, BBIIBUTATH TUITOTE3BI O
B3aUMOCBS3X (DU3NUECKUX BEITUIHH;

® CaMOCTOSITEIbHO BBIOMpATh CHOCOO pelieHus y4eOHOH (u3nuecKon
3a/1a9M (CpaBHEHHE HECKOJBKUX BapUAHTOB PEIICHUs, BEIOOP Hanboee
MOJIXOASAIIETO ¢ YIETOM CaMOCTOSITEIILHO BBIACICHHBIX KPUTCPHER).

ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.

® HCIOJB30BaTh BOIMPOCHI KaK  HCCIEIOBATCIbCKUH  HMHCTPYMEHT
ITO3HAHHUS,

® MPOBOAUTHL TI0 CaMOCTOSATEIBLHO COCTABICHHOMY IIJIaHY  OIIBIT,
HECJIOXKHBI (U3UYCCKHA DKCICPUMEHT, HEOOJBIIOEe HCCICIOBAHNC
(U3UIECKOTO SBICHUS;

® OICHMBaTh HAa NPUMEHUMOCTh M JOCTOBEPHOCTh HH(MOPMAIIHIO,
ITOJTYYEHHYIO B XOJI¢ MCCIICIOBAHMS WIIH SKCIIEPUMEHTA,



CaMOCTOSITeTbHO  (OpPMYyIUpPOBAaTH O00OOIIEHHS UM  BBIBOJABI IO
pe3ysbTaTaM NpoBeAEHHOr0 HaOJIOIEHUs, ONbITA, UCCIIEI0BAHNUS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PUINUECKUX
MPOIIECCOB, a TAKKE BBIIBUTATH MPEIANOJOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTH Pa3InyHble METO/Ibl, HHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE
1 0TOOpe MH(POPMALIUK UK JAHHBIX C YYETOM MPEAJIOKEHHOU yueOHOM
dbuznyeckoi 3anauu;

aHAJIU3UPOBATb, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CaMOCTOSATENIbHO BBIOMpPATh ONTUMANIbHYIO (HOpMY MpeaCcTaBICHUS
uHbOpMAllMK W WIUIIOCTPUPOBATH pEIIaeMble 3aJladyll HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, MTHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXXJIeHUsI Y4EOHOT0 MaTepuala, pe3yIbTaToB JJa00pPaTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOMPOCHI M0 CYIIESCTBY 00CYKIaeMOMN TEMbI
Y BBICKA3bIBATh MJICH, HAIICJIICHHBIC HAa PEIICHUE 3aJ1a4H U MO yICpIKaHUE
0J1aroxeaaTeIbHOCTH OOIIEHUS;

COIOCTAaBJISATh CBOM CYXKJICHHS C CYXACHUAMHU JPYTHMX YYaCTHHKOB
Jauajora, OOHapPyXKHUBATh Pa3IM4HE U CXOJICTBO MO3UIINI;

BBIP@YKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M IMUCbMEHHBIX TCKCTaX;
NyOJIMYHO TPEACTABIATh PE3yJbTAaThl BBIIOJHEHHOTO (DH3UYCCKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

NOHMMAaTh W  HCHOJB30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHON palbOThl MpPH pEHICHUH KOHKPETHOW (Qu3nyeckoi
POOJIEMBI;

OPUHUMATh IEJIM COBMECTHOW JI€ATENbHOCTH, OPraHU30BBIBATH
JNEUCTBUSL TO €€ JOCTH)KEHHIO: paclpelessiTh poiid, OOCYXKIaTh
IPOIIECChI W PE3yIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJBbKHUX JIOJICH;

BBITIOJHATH CBOIO 4acTh pabOThI, JOCTUTAs KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HAIpPAaBICHUIO U KOOPJAUHUPYS CBOU JCUCTBUS C JPYTrUMU
YJICHaMH KOMaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ja B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATEIHHO COPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B )KH3HEHHBIX M YIEOHBIX CUTYAIUAX, TPEOYIOMIHNX
TUTSE petieHust GU3NIeCKUX 3HAHUI;

OpPUEHTHPOBATHCA B PA3JIMYHBIX MOAXOJAaX MPUHATUS PELICHUM
(MHAMBUAYaAJIbHOE, IPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYIITION);

CaMOCTOSITEJIbHO COCTaBJISITh allTOPUTM pelleHus] GU3MUECKOr 3a7auu
WIM IUUIaHA HCCIIEIOBAHUS C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHPOBAaTh MpeJiaracMbie
BAPUAHTHI PELICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyallud M Mpeajaratb IUlaH eé
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHXKEHHUS (HEJOCTHMKEHHUS]) Ppe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YHCIIE B XOJ1 BHIMOIHEHUS
(U3MUECKOr0 HCCIEOBAaHUS WM I[POEKTa) Ha OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHHUBILUXCSA CUTyallMd, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIU U YCIOBUSAM;

CTaBUTbH c€051 HA MECTO JPYTOro YeJI0BeKa B XOJI€ CIIopa WU IUCKYCCUH
Ha HAYYHYIO TeMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
NpU3HABaTh CBOE MPAaBO HAa OWIMOKY MpPH pElIEHUU (PU3NYECKUX 3a/1ad
WIH B YTBEPXKJACHUSIX Ha HAyYHbIE TEMBI U TAKOE e MPABO JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh TOHATUS: (U3WYECKHUE W XUMUYCCKUE SIBJICHUS,
HAOII0/IEHNE, SKCIIEPUMEHT, MOJICIb, TUIIOTE3a, CAUHUIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEpaoE,
KUJKOe, Tra3000pa3HOE), MEXaHMUYeCKOoe JBIKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJEHUCTBYIOIIAS
cuna, naedopmarus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasznuuath sBieHus (auddy3us, TEmI0BOe IBUKEHUE YaCTHII BEIIECTBA,
paBHOMEpPHOE JBUXKCHUE, HEPABHOMEPHOE JBW)KEHUE, HWHEPIIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPBIX TEJ C 3aKPEIJIEHHON OCKIO
BpallleHUs, Tepenadya AaBJICHUS TBEPIBIMU TEIaMH, >KUAKOCTSIMU H
razamu, arMocepHoe mdaBieHWE, IUIABAaHWE TEJ, TPEeBpaIlCHUs
MEXaHMYECKOM PHEPTrUM) MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IGMOHCTPUPYIONIUX JaHHOE (DU3UUECKOE SIBIICHUE;
pacrio3HaBaTh TMPOSIBIICHUE W3YYEHHBIX (U3NUECKUX SBICHUA B
OKpY’)KaloleM MHpE, B TOM uuciie (GU3NYECKUE SIBICHHS B IPUPOJIC:
MPUMEPHI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMH B JKMBOW M HEKUBOU
NpUpOJE, JACHUCTBUE CHUJIbI TPEHUS B MPUPOJIE U TEXHHUKE, BIIMSHUE
aTMOc(epHOTo JaBJICHUS Ha )KUBOM OpraHW3M, TUIABaHUE PBIO, phIYary B
TEJIE YEJIOBEKa, NPU OSTOM IMEPEBOJUTH MNPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA (MPpHU3HAKH) (DU3NUSCKUX
SIBJICHUM;

OMHUCBHIBATh H3yYEHHBIC CBOWCTBA Tel W (HU3WUYCSCKHE SBJICHUA,
UCIIONB3ysl  (PU3HUYECKHME BeNMMYMHBI (Macca, 0O0BEM, IUIOTHOCTH
BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CHJIA YIIPYTOCTH,
Cujia TSOKECTH, BEC Teja, CUJIa TPeHMs, JaBlicHuEe (TBEPAOro Tena,
JKUJIKOCTH, Tasa), BBITAJIKMBAIOIIAs CHJIa, MEXaHM4Yeckas paboTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO(D(PHUIIMEHT IOJIE3HOTO
JEUCTBUS MEXaHU3MOB, KHHETHYECKasl M TTOTEHIIMAIbHAS SHEPTHUsl), IPU
OMHMCAaHWUN TPABUJIBHO TPAKTOBATh (YM3UUYCCKHH CMBICI HCIOJB3yEMbIX
BEJIMYMH, UX 0003HAYEHUS U SIUHUIIBI (DU3UUECKUX BEIMYUH, HAXOJIUTh
dbopMyIbl, CBA3BIBAIOIIME AAHHYIO (DU3MYECKYIO BEJIUYHMHY C JAPYTUMHU



BEJIMYMHAMHU, CTPOUTH I'PAPUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOLECCHI,
WCIIOJB3Ys MPaBUIIa CIOKEHUS CUJI (BAOJb OAHOM MpsAMoii), 3aKoH ['yka,
3akoH Ilackans, 3akoH Apxumezna, NpaBUJIO PABHOBECHs pblyara
(Omoka), «30J0TO€ TPaBUIIO» MEXaHWKH, 3aKOH COXpaHEHUS
MEXaHMYECKOW SHEPIHH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIIUCHIBATh €r0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBACHATHh (hU3MYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA Tel, B TOM
yyciie W B KOHTEKCTE CHUTyallMid MpPakTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBISATH NPUYUHHO-CJIECICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe U3 1—2 JOrM4YecKux IaroB ¢ onopoil Ha 1-2 M3yyeHHBIX
CBOMicTBa  (U3MYECKUX  SBICHMM, (QU3NYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3aAaud B 1—2 neWCTBHs, WCIONB3YS 3aKOHBI U
(dopMyIibl, CBA3bIBaAIOLIME (PU3NYECKHUE BEJIUYMHBI: HA OCHOBE aHAJIM3a
yCIOBUSL 3a/laud  3alKChIBaTh KPAaTKOE YCJIOBHE, TOJCTaBISATh
dbu3uveckue BeIUUUHBI B (OPMYJIBI U TMPOBOAUTH PacuéThl, HAXOIUTH
CIIPaBOYHBIE JaHHBIC, HEOOXOAUMBIE JUISI peIleHUs 3ajJad, OICHUBATh
PEANTMCTUYHOCTH OJYYEHHON (PU3MUECKOM BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIU
(¢u3MUecKuX METOJOB, B OINHWCAHUU MCCIEIOBAaHUSA  BBIICIATH
IIPOBEPSIEMOE MPEATIONIOKEHUE (runotesy), pas3nuyarhb u
UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yinbTaT, HAXOAUTh OIIMOKHA B X0/
OMbITa, IeJIaTh BEIBOJBI 10 €0 PE3yJIbTaTaM;

IPOBOAUTH OMNBITHl 10 HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢uznuecknux  CBOMCTB  Teln:  (OPMYJIMPOBATH  IPOBEPSEMbIE
NPENNoNOXKEHUsI,  coOMpaTh  YCTAaHOBKY U3  MPEIOKEHHOTO
000pyaOBaHMs, 3aMKUCHIBATH X0 ONbITAa U (OPMYITUPOBATH BHIBOIBI;
BBINIOJIHSATH MpPSIMbIE M3MEPEHHUsI PACCTOSIHUSI, BPEMEHHM, MAacChl Tela,
o0BéMa, CHJIBI W TEMIIepaTyphl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
IU(POBBIX MPHOOPOB, 3aMHUCHIBATh IOKa3aHUs TPHOOPOB C YyUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHHUI;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3UUECKON BEITMYMHBI
OT APYroil ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JBWXKYILETOCsA Tela OT BPEMEHM JIBXKEHHUS Te€Ja, CHUIIbI
TPEHHsI CKOJILXKEHUSI OT Beca Teya, KauecTBa 00pabOTKH MOBEPXHOCTEMN
TE€J U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAAN COMIPUKOCHOBEHUS TeEM,
CWJIbl YIIPYTOCTH OT YIJIMHEHUS MPY>KUHbBI, BHITATKUBAIOLIECH CUJIBI OT
00béMa MOTPYKEHHOW YacTH Tella W OT IUJIOTHOCTH >KHJIKOCTH, €€
HE3aBHUCHUMOCTH OT IIJIOTHOCTH TeJa, OT TJIYOMHBI, HAa KOTOPYIO
HNOTPY>KEHO TEJIO, YCIOBUH IJIABaHUS TEJl, YCIOBUI PAaBHOBECHS phlUara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUHM YYEOHOTO WCCIICIOBAHUS,
coOupaTh YCTAaHOBKY U BBHITIOJHATH H3MEPEHUS, CIICTYsI IPEAIOKCHHOMY
IUIaHy, (QUKCUPOBATh  PE3YyIbTaThl  TOJYYEHHOW  3aBUCHMOCTH
(¢u3HUeCKNX BEIMYWH B BUJE MPEIJIOKCHHBIX TaOnHIl U TpaduKoOB,
Jie’aTh BBIBOJBI 11O PE3YyJIbTaTaM HCCIEeI0BaHUs;

IPOBOANTH KOCBEHHBIE M3MEPEHHs (DU3MYECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUJAKOCTU M TBEPAOTO TeJa, CUJla TPEHUSI CKOJIbKEHUS,
JNABIICHUE BO3[yXa, BBITAJIKMBAIOUIAsA CWJIA, JIEUCTByIOllas Ha
MOTPYKEHHOE B >KMJKOCTb TEJIO, KOA(Q(UIIMEHT MOJIE3HOIO JEUCTBUS
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MPOCTBIX MEXaHW3MOB), CJHEIysl NPEUIOKEHHOW WHCTPYKLIUU: TIPU
BBITIOJIHEHUN U3MEPEHU coOMpaTh SKCIIEPUMEHTAIBFHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAYCHUE HCKOMOM BEIIMYUHBL;

coOn0aTh MpaBWia TEXHUKM Oe30macHOCTH Mmpu  padbore ¢
1abopaTOpHBIM 000PYIOBAaHUEM;

yKa3bIBaTh MPHUHIIMUIIBI TEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIINUECS COCYIbl, OapoOMETp,
pBIYar, NOJABMKHBINA 1 HETIOABM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JCHCTBUS M3yYEeHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX OMHCaHUs (B TOM YHCIE:
HOIIMITHAKHA, YCTPONCTBO BOJOMPOBOJA, THIPABINYSCKUI TIpecc,
MaHOMETp, BBICOTOMEp, TOPIIHEBON HACOC, apeoMeTp), HCHOIB3Ys
3HaHUS O CBOWCTBAX (PM3MUECKUX SBICHUIN U HEOOXOIUMBbIC (PU3HUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANTH TMPUMEpPHl  (HaxXoauTh WHGOPMALMIO O MpHUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (U3NYECKUX 3HAHWH B MOBCEIHEBHOUN
KU3HM JIJI1 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MprudopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 30POBbS M COOIIOICHHUSI
HOPM 2KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpeJie;
OCYIIIECTBIIATH OTOOp HCTOYHMKOB wHpopmanuu B HHTepHETE B
COOTBETCTBHHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIINXCSl 3HAHUW W MYTEM CPAaBHEHHS PA3MYHBIX HCTOYHUKOB
BBIJICTSITh MH(OpPMAIMIO, KOTOpas SBISETCS IMPOTUBOPECUYMBOM HITH
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM  Y4YEOHBIX 3aJaHUil  HAay4YHO-
HOMYJISIPHYIO JTUTEPATYpPY (U3MYECKOTO COJEp)KaHMs, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu  VHTepHer, Biamerb npuéMamMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUU U3 OJHON
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB HH(OpMaIy (PU3NIECKOTO COJIePKaAHUS, B TOM
qyclie MyOJUYHO JIeTIaTh KPaTKUE COOOIICHHS O PE3ysIbTaTaX MPOEKTOB
WIK Y4eOHBIX HCCJIEJIOBAHUM, TPHU 3TOM TPAMOTHO HCIIOJIB30BATh
W3YUYEHHBIH TIOHATUMHBIM amnmapaT Kypca (H3UKH, COMPOBOXKIAThH
BBICTYIIJICHUE TIPE3CHTAIUEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAHHUM paclpenensiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C INOCTABIEHHBIMU 3aJ]auaMH,
CIEIUTh 3a BBIMOJHEHHWEM IIJIaHa JACWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B JIEATEIbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.
KOHITy 0OyueHUss B 8 KJiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh IMOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JBH)KEHME aTOMOB M MOJIEKYJI, arperarHble COCTOSHHUS BEUIECTBA,
KPUCTAIUTUYECKUE U aMOp(HBIC Tea, HACHIIIICHHBI W HEHACHIIICHHBIN
nap, BIaXHOCTb BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS SJHEPTHsl, TEIUIOBOMN
JIBUTATEJb, JJIEMEHTAPHBINA JIEKTPUUYECKUN 3apsl, SIEKTPUIECKOE TOJIE,
INPOBOAHUKNA W JUAIEKTPUKH, IIOCTOSHHBIA JJIEKTPUYECKUM TOK,
MAarHUTHOE TOJIE;

pasnuuath SBJICHUs (TEMJI0BOE pacUIMpEHue U CxKaTue, Teronepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAuMBAaHHUE, KANWUISIPHBIE  SBJICHMS,



ncrnapeHue, KOHJICHCAIIUS, TJIABJICHUE, KpUCTAIIN3ALUS
(oTBepAeBaHUE), KHUIEHUE, Termonepenaya (TEIJIONPOBOJHOCTD,
KOHBEKIIUS, U3TyUYEHHE), PJICKTpU3aAIUs TeJl, B3aUMOACHCTBUE 3apsiI0B,
JNEUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBUE MAarHUTOB, ICICTBUE MATHUTHOTO MOJISI HA IPOBOJAHUK
C TOKOM, AJICKTPOMAarHuTHasl MHIYKIIMS) TI0 OMHUCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE
SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (PU3MUECKUX SBICHUN B
OKpY’KalolleM MHUpE, B TOM uuciie (U3UYECKUEe SIBIICHUS B IMPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHWE W KaNWUISIPHBIE SBJICHUS B TPHUPOJE,
KpUCTaUIbl B mpupone, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MoOpckue Opusbl, oOpa3oBaHME pOCHl, TyMaHa, WHes, CHera,
JJIEKTPUUYECKUE SBJIEHUS B arMocdepe, dJIEKTPUYECTBO KUBBIX
OpraHuW3MOB, MarHuTHOE Tiojie 3emiid, Jpeid MoCcoB, POJib
MArHMTHOTO TOJISI JJIs1 )KM3HU Ha 3emJie, MOJISIPHOE CHUSIHUE, TIPU 3TOM
NepPeBOAUTh  NPAKTHUUECKYI  3aJady B y4ueOHYI,  BBIJCTATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKHN) (PU3UUECKUX SIBJICHUN;
OMKUCHIBATh HW3Yy4YEHHBIC CBOWCTBA Tel U (UIWYECKHE SIBJICHUA,
UCTIONB3Ys (PU3UUYECKUE BEIMUMHBI (TEMIIepaTypa, BHYTPEHHSIS DJHEPT U,
KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIIOEMKOCTh BEIIECTBA, Yy/AEIbHAS
TEIJIOTa IUIABJICHUS, YyJedbHas TeIJioTa MapooOpa3oBaHMs, YIeiabHas
TEIJIOTa CrOpaHus TOIUIMBA, KOA(DPUIMEHT TMOJE3HOr0 JACHCTBUS
TEIJIOBOM  MAalIWHBI, OTHOCUTENIbHASI ~ BJAXHOCTh  BO31YyXa,
ANEKTPUYECKUI 3apsii, CUjla TOKa, OJJIEKTPUUYECKOE HAaIpsKEHUE,
CONPOTUBIICHUE MPOBOJAHUKA, YIEIbHOE COIPOTUBIECHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JEKTPUUYECKOTO TOKA), IPU OMHCAHUH MPABUIBLHO
TPAKTOBAaTh (PU3MUECKUI CMBICI UCTIONB3YEMbIX BETUYMH, 0003HAYEHUS
U €IMHULBI (PU3NYECKUX BEIIMYUH, HAXOAUTh (HOPMYJIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOEHHMS BEILECTBA, IPUHIIUI CYNEPIO3ULINH MOJIEH (Ha KAUECTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH Oma s ydyacTKa LEMH,
3akoH J[koyisi—JIeHIa, 3aKOH COXpaHEHUsI YHEPIUH, NPU 3TOM JaBaTh
CJIOBECHYIO (POPMYITMPOBKY 3aKOHA M 3aIMMCHIBATH €T0 MaTEMaTUYECKOE
BBIPAXKECHHUE;

OOBSCHATHh (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CHUTyallud  IPAKTUKOOPHUEHTUPOBAHHOI'O  XapakTepa:
BBISIBJISITH IPUIMHHOCIICICTBEHHBIE CBS3U, CTPOUTH O0BsicHEHUE U3 1—2
JIOTUYECKUX II1ar0B ¢ OMOPOil Ha 1—2 M3YYEHHBIX CBOMCTBA (PM3UUECKUX
SIBJIICHU, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peumate pacdy€THbIC 3aJa4ud B 2—3 JIEMCTBUS, HMCIOJIB3Yys 3aKOHBI M
dbopMyIbl, CBS3bIBAIONE (PU3NUECKHE BEIWYMHBI: HA OCHOBE aHAIM3a
YCJIOBHUS 3aJ]a4y 3aIlKMChIBATh KPATKOE YCIOBHUE, BBIABISATH HEJIOCTATOK
JAHHBIX JUIsl PEIICHHUs 3a]a4dd, BbIOMpATh 3aKOHBI W (HOPMYIIHI,
HEOoOXOMMBIE i €€ pelieHus, MPOBOJAUTh PAacu€Thl W CPAaBHHUBATh
MOJIy4YeHHOE 3HaYeHUEe (PU3NYECKON BETMYMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh MPU MOMOIIN
(U3UYECKUX METOJIOB, UCIOJIb3Ysl ONMHUCAHUE HUCCIICIOBAHUS, BBIICISATD



mpoBepsieMoe TMPEATOI0KEHHE, OLEHUBATh MPABHIBHOCTh MOPSAKA
MIPOBEJICHUSI HCCIICIOBAHUS, I€TIaTh BHIBOJIBI;

MPOBOJUTL OMBITBI TIO HAOMIOACHUI0 (U3MYCCKUX SBICHUU WIN
¢u3nyeckux CBOWCTB Ten (KamWUISIpHBIC SIBJICHHS, 3aBHCHUMOCTD
JaBJICHUSI BO3JlyXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH Ipoliecca
OCTHIBaHMSI M HArpeBaHWs TNPU HU3ITyYEHUH OT IBETa H3Tydaroulei
(mornomaronie) MOBEPXHOCTH, CKOPOCTh HUCHApEeHHs BOJbI  OT
TEeMIEepaTyphl KUAKOCTH U TUIOMIAAN €€ MOBEPXHOCTH, DIIEKTPU3AIUSI
TEl W B3AaUMOJICHCTBUE DJIIEKTPUYECKHUX 3aps/iOB, B3aWMOJCHUCTBHE
MIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3allisi MAarHUTHBIX ITOJICH IMOCTOSTHHBIX
MarHuTOB, JICMCTBUS MAarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
CBOWMCTBA DJIEKTPOMAarHUTa, CBOMCTBA JJIEKTPOJBUTATENS MTOCTOSHHOTO
TOKa): (OPMYIHUPOBATh MPOBEPSIEMBbIC MPEINOIOKEHUS, COOMPATh
YCTaHOBKY M3 TPEUI0KEHHOTO 000PYyI0BaHUS, OMUCHIBATH XOJ OMBITA U
(bOopMyITHpPOBATH BHIBOIBL;

BBITIOJIHATE ~ TPSIMBIC  M3MEPCHHSI  TEMIIEpaTypbl, OTHOCHTEIHHOMN
BIIAKHOCTH BO3AyXa, CHJIBI TOKAa, HAIMpPSDKCHUS C HCIOJIB30BAHUEM
aQHAJIOTOBBIX MPUOOPOB M JTATYUKOB (DM3UYCCKUX BEIIMYWH, CPABHHBATH
pe3yabTaThl U3MEPEHUM C YIETOM 3aTaHHOM a0COTIOTHOM MOTPEIIHOCTH;
HPOBOJIUTH UCCIICIOBAHUE 3aBHCHMOCTH OJHON (PM3MUECKON BETMYHHEI
OT JApPYroil ¢ WCMOJB30BaHWEM NPSIMBIX H3MEPEHUH (3aBUCHMOCTH
COTIPOTUBIICHHSI MPOBOJHUKA OT €r0 JJIMHBI, IUIOMAJHN IOTIEPEYHOTO
CCUCHHUSI W YJIEIBHOTO COMPOTUBJICHHS BEIIECTBA MPOBOJHHUKA, CHIIBI
TOKa, WAYIIETO Yepe3 MPOBOJHUK, OT HANpPSDKEHHs Ha MPOBOIHHKE,
UCCJIEIOBAaHME IIOCJIEIOBATEILHOTO W TapaJJIebHOTO COEIUHEHUN
POBOJAHUKOB): IJIAHUPOBATh HUCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY M
BBITIOJHATh U3MEPEHMUSI, CIIeys] IPEIJIO)KEHHOMY TIaHy, (PUKCUPOBAThH
pEe3yNbTaThl TOJYYEHHOW 3aBHCHUMOCTH B BHJIE TaOJIUIl W TpadUKOB,
JIeNaTh BHIBOIBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

POBOAUTH KOCBEHHBIC HM3MEpPEHHUs (DU3MYECKUX BeIWYHMH (yaenbHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh DJIEKTPUYECKOTO TOKA): TNIAHUPOBATh U3MEpPEHUs, cOOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEIOKEHHOM UHCTPYKIIUH,
Y BBIUMCIISITH 3HAUYCHUE BEJTUYHHBL;

coOmoaTh TpaBWia TEXHHMKH O€30IacHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPHUHIUIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
CUCTEMa OTOILJICHUS IOMOB, TUTPOMETP, MMapoBasi TypOUHA, aMIIepMETp,
BOJIbTMETP, CUETUUK AICKTPUUECKOU DHEPTHH, IIIEKTPOOCBETHTEIBHbBIE
puOOoPHI, HarpeBaTeIbHbIE AIIEKTPONIPUOOPHI (mpumepsl),
AIEKTPUUECKHUE TMPEJOXPAHUTENH, AIEKTPOMArHUT, SJEKTPOJIBUTATEIh
MIOCTOSIHHOTO TOKA), HWCIOIb3ysS 3HAHUS O CBOMCTBaxX (PU3MUYECKHUX
SBJICHUI U HEOOXOANMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIHHBIC
npuOOpsl MO CXeMaM ¥ CXEMaTHYHBIM pPHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATETH BHYTPEHHETO
CropaHusi, dJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMBI AJIEKTPUUECKHUX
merned ¢ TMOCIEeMOBATENIbHBIM W MapaUIeIbHBIM  COSTUHEHUEM
AJIEMEHTOB,  pa3fau4as  YCJIOBHbIE  OOO3HAYCHHS  DJIEMEHTOB
AJIEKTPUYECKUX LIETIEH;
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OpPUBOAUTH TpUMEpHl (HaxoauTh uWHOpMamMIO O MpUMepax)
MPAKTUYECKOTO MCIOJB30BAHMS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOMU
KU3HU I oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHHUS 310POBbsl U COONIOACHUS
HOPM 3KOJIOTHYECKOTO OBEACHUS B OKPYKaIOILEH CpeJIe;
OCYIIECTBJISITh TMOUCK HHGMOpMAUU (PU3HUECKOrO COAEpX aHUS B
HNHTepHeTe, Ha OCHOBE HMMEIOIIMXCA 3HAHUM M NYTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX MCTOYHHUKOB BBIACIATh HH(OpMaLuUioo, KOTOpas
ABJIETCS] MPOTUBOPEUYMBOM MIIM MOXKET ObITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBINOJHEHMH YYEOHBIX 3aJaHUil  Hay4dHO--
HNOMYJSIPHYIO JUTEPATYpy (U3UUECKOTO COJIEpKaHMsI, CIPABOYHbIE
MaTepuanbl, pecypchl cetu  MHTepHer, BiaAeTb NpuéMamMu
KOHCIIEKTHUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHON
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBbIE MUCHbMEHHBIE U KpPaTKUE YCTHbIE COOOLIEHUS,
0000mass uHGOPMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (HhHU3UYECKOTO
colepKaHUs, B TOM 4YHCIE NYOJUYHO TMPEACTABIATH PE3YJIbTATHI
POEKTHON WJIK UCCIIEI0BATEIBCKOMN IESITEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COIMPOBOXK/IaTh BBHICTYIJIEHHUE MPE3CHTALIUEH;

IPpY BBIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (PU3UYECKUX
IPOLIECCOB paclpenesTh O0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHU, CJICIUTh 3a BBITIOJIHEHUEM IUTaHA JACHCTBUMN
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B
JESITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/IEHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

KOHI[y 0oOy4yeHHs B 9 KJlacce INpeaMETHbIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

UCIIOJIB30BAaTh MOHSATHS: CHUCTEMa OTCY€Ta, MarepuajbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOT0 IBIKEHHUS, IeopManus
(ympyrasi, IiacTU4eckas), TpeHUe, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETPY3KHU, LIEHTP TAKECTH, AOCOTIOTHO TBEPIOE TEIIO,
IEHTP TSHKECTH TBEPAOIO Tesa, paBHOBECHE, MEXaHHMYECKHE KOJIeOaHus
U BOJIHBI, 3BYK, MHGPa3BYK U yIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJHBI,
MIKajga  AJEKTPOMAarHUTHBIX ~ BOJIH,  CBET,  OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U TOTJIoeHu s, abda, Oera- u
raMma-u3JIy4YeHHUs, U30TOIBbI, IACPHAsI SHEPIeTUKA;

pa3nuyath sIBJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIHUHEITHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHHE, CBOOOTHOE
NaJeHUE  TeJl, PAaBHOMEPHOE  JIBMKEHHE IO  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TEJ, pPEAKTUBHOE JBWIKEHHUE, KoJieOaTelbHOE
JIBUKEHUE (3aTyXarollre W BBIHYXKJEHHBIE KOJeOaHus), pPE30HAHC,
BOJJHOBOE  JIBUXKCHME, OTPAXKEHHUE  3BYKa,  MNPAMOJMHEHHOE
pacnpoCTpaHeHue, OTPAXKEHUE W NPEJIOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPAKCHUE CBETA, PA3IOXKEHUE OEoro CBeTa B CHEKTP U
CJI0KEHUE CIEKTPAIBHBIX LBETOB, IHUCIEPCHUS CBETA, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BOBHUKHOBEHUE JTMHEHYATOTO CIEKTpA HU3IyUCHMUS)
[0 ONHUCAaHWID HX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh TMPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUU B
OKpyKaromeM mupe (B ToM uwuciie (GU3UYECKHE SBJICHUS B MPUPOJIE:



NPWINBBl W OTJIHMBBL, JBWKEHUE TUTaHeT COJTHEYHOW CHUCTEMBI,
pPEaKTUBHOE JBWKCHHE JKHMBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMHU, 3E€MIICTPACEHUE, CEHCMUUYECKHE BOJIHBI, I[yHaMH, 3XO,
1[BETA TEJI, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOIOTHUECKOE JICHCTBUE
BUJIUMOTO,  YIbTPapUOJIETOBOTO U PEHTTEHOBCKOTO  M3JIyYEHUM,
€CTCCTBEHHBI  PAaJMOAKTUBHBIA  (OH,  KOCMHUYECKHE  JIYYH,
paIMOaKTUBHOE M3Jy4YCHHE MPUPOJAHBIX MHUHEPAJIOB, JEHCTBHE
PaIMOAKTUBHBIX HW3JIYYEHWA Ha OpraHM3M 4YeJIOBEeKa), MpPU ITOM
NepeBOAUTh  NPAKTUUECKYI0  3aJadyy B y4ueOHYI,  BBIJICTSATH
CYILIECTBEHHBIE CBOMCTBA (TIPU3HAKHU) (PU3UUYECKUX SIBJICHUN;
OMKUCHIBATh HW3YYCHHBIC CBOWCTBA Tel U (U3NUECKUe SBICHUS,
UCTIONB3Ysl (PU3NUecKue BETWYWHBI (CPENIHsISI U MTHOBEHHAsT CKOPOCTH
TeJa MPU HEPABHOMEPHOM JIBIDKCHUU, YCKOPEHUE, NepEeMEeIleHUE, TyTh,
yrjaoBasi CKOpPOCTb, CHJIa TPEHUS, CUJa YINPYrOCTH, CHJIa TSKECTH,
YCKOpEeHHE CBOOOJHOrO MaJCHHs, BEC Telld, UMITYJIbC Tesa, UMITYJIbC
CUJIbI, MEXaHMUYeCKas padoTa M MOIIHOCTh, MOTCHIIMAIbHAS JHEPrus
TeJa, TMOJHITOrO HaJl TTOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS YHEPTHUS
CKaToW TIPY)KUHBI, KWHETWYCCKAs DSHEPTHs, TOJHAs MeXaHWJecKas
SHEPrUs, MEPHUO]] U YaCTOTa KOJICOAHHH, ITTMHA BOJTHBI, TPOMKOCTh 3BYKa
¥ BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTelb MPEJIOMIICHUS CPEIbI), IPU
OTMCAHUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUM CMBICT HCIOJIb3yEeMBbIX
BEJIMYHMH, 0003HAYCHUS W CIUHUIBI (DU3UYCCKUX BEIUYUH, HAXOIUTh
dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTH IPaPUKU U3YyUYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX
BEJIMYMUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHHUS U TMPOIECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUS SHEPTUU, 3aKOH BCEMHUPHOTO TSITOTEHUS,
NPUHIIMIT CYHEPIO3UIIMKU CUJI, TPHUHIMI OTHOCUTENbHOCTH [ anuies,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
NPETIOMJICHHSI CBETA, 3aKOHBI COXpaHEHHS 3apsiiIOBOTO M MacCOBOTO
qyucel TMpU SASPHBIX PEAKIHUAX, IPH DTOM JaBaTh CIOBECHYIO
(bopMyIHpPOBKY 3aKOHA U 3aITUCHIBATH €M0 MATEMATHYECKOE BHIPAKCHHE;
OOBSACHATHh (PU3MYECKHE MPOLIECCHl M CBOWMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE€  CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUUNHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHUE U3 2—3
JIOTUYECKHUX I11aroB ¢ OMOPOM Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3HUUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3amaud (OmMMparmuecss Ha CcHCTeMy u3 2-3
YPAaBHEHHI), WCHONB3YysSd 3aKOHBI W  (OPMYJNBI, CBS3bIBAIOIINE
dusnueckre BETWYMHBI: HA OCHOBE aHalW3a YyCIOBUSA 3aJadd
3aMHUChIBaTh  KPaTKOE YCIOBHUE, BBISABISATh HEAOCTAIONIME  WIIU
M30BITOYHBIC JTaHHBIE, BHIOMPATHh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUTSL peleHusl, MPOBOJUTH PACUETHl W OICHUBATh PEATUCTHYHOCTH
MIOJTYYCHHOTO 3HAYCHUS (PU3NUECKON BEITUINHBL

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHINTh MPU MOMOIIN
(Gu3HUECKIX METOJ0B, UCTIOJB3Yys OMHMCAHHNE UCCIICIOBAHUS, BHIICIATDH
IIpOBEpsieMOE TPEIONIOKECHUE, OICHUBATh IMPABUIBHOCTH TOPSIIKA
NPOBEJICHUS WCCIEOBaHMS, JeliaTh BBIBOJABI, HWHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOICHHUI U OTIBITOB;

MPOBOJUTH OIBITBI 1O HAOMIOACHUIO (U3WYECKUX SBICHUN WA
du3rUecKrX CBOWCTB Tell (M3ydeHrue BTOPOTo 3aKoHa HeroToHA, 3akoHA



COXpaHEHUsI SHEPTUH, 3aBUCHUMOCTh NEpHUoAa KoueOaHUil Mpy>KMHHOTO
MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI M HE3aBUCUMOCTD OT
aMIUTUTYABl MaJIbIX KOJeOaHUM, MNPSMOJUHEUHOE pacnpoCTpaHEHUE
CBETa, pa3joXKeHue Oenoro cBeTa B CIHEKTpP, H3YYEHHE CBOMCTB
n300pakeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeAMETa B
coOuparolel TuH3e, HaOMI0IEHNE CIUTOIIHBIX U JMHEHYAThIX CIEKTPOB
U3JIYYCHUS): CaMOCTOSATEIIBHO COOUpaTh YCTAHOBKY U3 HM30BITOYHOTO
HaOopa 00OpyJIOBaHMsI, OMHUCHIBATH XOJ OIBITA U €r0 Pe3yJbTaThl,
dbopMyITUpPOBATH BHIBOJIBL;

POBOJIUTH MPH HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHH, OIIpeIemsis
CpelHee 3HAaueHUE u3MepseMol BeNIMYMHBI ((POKYCHOE paccTosiHue
coOuparolel JIMH3bl), OOOCHOBBIBATH BBIOOpP crHocoba H3MEpeHUus
(u3MepuTenbHOro nMpudopa);

NPOBOJIUTh HCCIEAOBAaHNWE 3aBUCUMOCTEH (DM3MUECKUX BEIUYHH C
UCTIOJIH30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTh MTyTH OT BPEMEHU
NpYU PaBHOYCKOPEHHOM JABI)KCHHU 0€3 HadallbHOW CKOpPOCTH, MepHroja
KOJIEOAaHUI MAaTEMAaTHYECKOTO MasTHUKA OT JIJIMHBI HUTH, 3aBHCUMOCTH
yIiia OTPaXCHUs CBETa OT YIJIa MaJCeHUs M yIiia MPEeIOMJICHHUS OT yriia
NaJIeHus): TUTAHWPOBAaTh HCCIEIOBAaHUE, CAMOCTOATEIHHO COOMpATh
YCTaHOBKY, (UKCHPOBATh pE3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH
(U3NYIECKUX BETUYHUH B BHJE TaOJHIl U TPpa(UKOB, JAENaTh BHIBOJBI IO
pe3ysbTaTaM UCCIIeIOBAHUS;

NPOBOJIUTh KOCBEHHBIC W3MEPECHHS (PUINYCCKUX BEIUYUH (CpemHss
CKOPOCTH M YCKOPEHHE Tella IIPH DAaBHOYCKOPCHHOM JIBIKCHHH,
YCKOpEHHE CBOOOJIHOTO MaJeHUs, KECTKOCTh MPY>KUHBI, KO3PHUIIUESHT
TPEHUsI CKOJBKEHHs, MEXaHn4eckasi paboTa U MOIIHOCTb, YAaCTOTa U
nepuoj; KojeOaHWil MaTeMaTH4YeCKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHUYECKass CHUjla COOMparoIIe JIMH3BL, PaJuOaKTUBHBIN (POH):
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONHATh ~ M3MEPEHUs, CleAysd MPEeUIOKEHHON  HMHCTPYKIIUH,
BBIUMCTSTh 3HAYCHHE BEIUYMHBI M aHAIM3UPOBATH TOJYYCHHBIE
pE3yJbTAThI C YYETOM 3aJaHHOM MTOTPEIIHOCTA U3MEPEHU;

coOmoMaTh TpaBWjla TEXHMKH O€30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

pas3nu4aTh OCHOBHBIE TPU3HAKU HW3YUYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHalibHas TOYKa, aOCOJTIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJENb aToMa, HYKIOHHas
MO/IeJIb aTOMHOT'O S/pa;

XapaKTepu30BaTh MPHUHIIUIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha MX OmMMUcaHus (B TOM YHCIE:
CHHUJIOMETP, JATUYUKU MOJOKEHHsSI, PAaCCTOSHUS M YCKOPEHHMs, paKera,
9XOJIOT, OYKHM, Nepuckomn, ¢oroanmnapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUSA O
CBOMCTBAaX (U3NYECKUX SABICHUH M HEOOXOAUMBbIE (PHU3UYECKHUE

3aKOHOMEPHOCTH;
UCIIOJb30BAaTh CXEMbl M  CXEMAaTUYHBbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, V3MEPUTEIBHBIX npudopoB 51

TEXHOJIOTHYSCKHX IPOIECCOB MPH PCIICHHH YYeOHO-TIPAKTHUYCCKUX
3a3/1a4, ONTHYCCKHE CXEMBI JIJII MOCTPOCHHS M300PaKCHUH B TUIOCKOM
3epKajie ¥ COOMPAIOIIEH JTMH3E;



MPUBOAUTHL TOpUMEPHl  (HAXOAUTh HWHQPOPMAIMI0O O MpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUsl (PU3UYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU I oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
Y TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3J]0POBbsI U COOJIIOACHUS
HOPM 3KOJIOTHYECKOTO OBEACHUS B OKPYKaIOILEH CpeJIe;
OCYIIECTBIIATh TOUCK HWH(POpManuu (PU3UIECKOTO COJACpKaHUS B
WNutepuere, camoctosTenbHO (GOpMYNIHpPYys TOUCKOBBIM  3ampoc,
HAaXOJUTh  MYTH  OMNpEIEJIEHUS  JOCTOBEPHOCTH  IMOJYYEHHOU
uHpopMalMy Ha OCHOBE MMEIOIIMXCS 3HAHUW M JIOMOJHHUTEIBHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh TPHW  BBIMOJHEHUM Y4E€OHBIX 3aJaHUN  Hay4dHO-
NOMYJIAPHYIO JIUTEpaTypy (U3NUECKOTO COACpKaHUS, CIPaBOYHbBIC
Marepuainbl, pecypchl ceth VHTepHeT, BiaAeTh NOpUEMaMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WH(OpMAIMU W3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE
uH(OpMaIMK U3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COJIECpIKAHUS,
myOJUYHO PEACTaBIATh pe3yJIbTaThl MIPOCKTHOM WIn
UCCJIeI0BATEIbCKON JACSITENIBHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BATh
W3YUYEHHBIN TMOHATUWHBIN anmapaT H3ydyaemMoro pasjaena (U3MKu U
COMPOBOXK/IaTh BBICTYIUUICHUE MPE3CHTALUEH C y4€TOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3ae/ioB DJIeKTpOHHbIe (LH(POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
/| ¥ TeM NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paszpnen 1. @usuka u e€ poJib B NO3HAHNH OKPYKAKOLIEro MUpPa
bu6mmoteka [IOK
11 O} -
H3MEKa - Hayka o npHpose 2 https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 O}
HIBHHACCIIE BETHHAMHBL 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAYUYHBIH 5 1 bubnuoreka [IOK
' METO ][ MO3HAHMS https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHayaibHble CBEIeHUS 0 CTPOCHUM BellleCTBA
bu6mmoreka [IOK
2.1 C
TPOCHHUGC Bemectsa 1 https://m.eds00.ru/7f416194
JBmxkenue u
2.2 B3auUMOJENCTBUE YaCcTU 2 1 bubmorexa [IOK
' A t https://m.eds00.ru/7f416194
BeIlleCTBA
53 ArperaTHble COCTOSIHUS 5 bubnuoreka [JOK
' BEIllECTBA https://m.edso0.ru/7f416194
Uroro no pazgeny 5



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

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl

bu6mmoreka [IOK
A1 M
3 CXAHIHCCKOT ABIDKEHHC 3 https://m.edsoo.ru/7f416194
3.9 Wnepuus, macca, 4 bubnuorexa [JOK
' MJIOTHOCTh https://m.edsoo0.ru/7f416194
bu6moteka [IOK
) .B
3.3 Cuna. Bt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pa3znea 4. /laBienue TBEPABIX TeJ,

JKHUIKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JTABJICHUS] TBEPABIMU 3 bu6moreka [IOK
' TEJIaMU, )XUJIKOCTSIMH U https://m.edso00.ru/7f416194
rasamu
bu6moreka [IOK
4.2
JlaBIICHHE KHIKOCTH 5 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOCpepHOE AaBeHHe 6 https://m.edsoo0.ru/7f416194
JleiicTBUE KUAKOCTH U T'a3za
4.4 Ha MOTPpyKEHHOE B HUX 7 bubmorera [IOK
' Py https://m.edso0.ru/7f416194
TEI0
Hroro mmo pasneny 21

Pa3nea S. PaGora 1 MOIIHOCTDB. JHEpPIrus

5.1

PaGora n MOIIHOCTH

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



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

5.2 [IpocThie MEXaHU3MBI 5 1 brbmiorexa LIOK
https://m.edso0.ru/7f416194
5.3 MexaHn4eckasi JHePTHsl 4 1 bubmmoreia LIOK
https://m.edso0.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 ITPOI'PAMME



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

8 KUIIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paszgea 1. TensioBble siBjIeHUst
11 Ctpoenue u CBOICTBa . bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T
CILIOBLLE LPOLECehl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
DJIEKTPUYECKHE 3aPSJIbI.
2.1 3apsoKeHHBIE TEIa U UX 7 1 bubmmorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMO/IeIiCTBHE
IlocTosHHBIH bubnuorexa [JOK
2.2 . 20 1 7 :
AIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M
ATHITTHBIC ABICHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 KUIIACC

HaumenoBanue

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paznen 1. Mexannuyeckue siBJeHUsI
MexaHu4deckoe
1.1 BIDKEHNE U CIIOCOOBI 10 1 bubmorexa LOK
' g https://m.edsoo.ru/7f41a4a6
€ro OIMMCaHUSs
bu6moreka [IOK
1.2 B i
SanmoencTBre Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3
AKOHRBL COXpaneti 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
51 Mexannueckue 7 3 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41a4a6
MexaHU4eCKHE BOJIHBI. bubnuorexa [JOK
2.2 8 1 3 .
3ByK https://m.edsoo.ru/7f41a4a6
Hroro mmo pasneny 15
Pasnen 3. DileKTpOMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE 6 ” bubnmoreka [JOK
' oJIe U https://m.edsoo.ru/7f41a4a6



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

QJICKTPOMArHUTHBIC

BOJIHBI
Wroro mo pazueny 6
Pazjnen 4. CBeToBbI€ SIBJIEHUSA
41 3aKoHBI 6 bubnuotexa [JOK
' PacIpoCTpaHEHUs CBETA https://m.edsoo.ru/7f41a4a6
42 JIMH3BI ¥ ONITHYECKHE 6 bubnuotexa [JOK
' prUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 bu6moreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznen 5. KBanToBbIe sIBJIeHUS
Ucnyckanne n
51 IIOTJIOLIIEHUE CBETA 4 bubmmorexa ITOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aTOMHOTO 6 bubnuoreka [JOK
' aapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 |
AACPHEIC peaKtn ! https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17

Pa3nea 6. IloBTopuTebHO-0000 a0 MOYJIb

6.1

IToBTOpenue n
00o6uieHne

9

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

cozepKaHus Kypca
¢bu3uku 3a 7-9 kiacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n

/

I

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
oOpa3oBartejibHbIE

pecypchbl

®du3uKa — HayKa o
npupoje. SBieHus
MIPUPOIBI

dusznueckue ABIECHUSI

Ouznyeckue BEININHBI U
WX U3MEpEeHne

Ypok-uccienoBaHue
"U3mepenune TeMneparypsl
IIPH TIOMOIIHU KHUJIKOCTHOTO
TepMOMETpa U JaTyuKa
Temneparypbl”

MeTo 11 Hay4YHOTO
no3nanus. Onucanue
(buznyecKux SABICHUHN C
MTOMOIIBIO0 MOJIETIeH

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

Ypok-uccienoBanue
"[IpoBepka runoTe3sl:
JAJIBHOCTB MOJIETA IIApUKA,
IIYLLEHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAJILHO, TEM
OoublIIEe, UeM OOJIBIIIE
BBICOTA TTycKa"

CrpoeHue BeniecTna.
OnbITEI, JOKA3EIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBrrKeHHEe yacTHIl
BeIIeCTBa

bu6moteka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBanue
«OMnBITEL O HAOIIOIEHHIO
TEIJIOBOTO PACITUPECHHUS
ra3oBy

10

ArperaTHbl€ COCTOSTHUS
BEIECTBA

11

Oco0eHHOCTH arperaTHbIX
COCTOSIHUH BOJIBI.
O6o0meHue 1o pazaeny
«[lepBoHavabHBIC
CBEJICHUS O CTPOCHUU
BEIIICCTBAY

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

12

MexaHuueckoe ABUKEHUE.
PaBHOMeEpHOE 1
HEPaBHOMEPHOE JBHKECHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Ckopocte. Ennnaniist
CKOpPOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

14

Pacuer nnytu u BpeMeHU
JBAKECHHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0a0ae4

15

Nuepuusa. Macca — mepa
MHEPTHOCTH TEJ

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IlnoTHOCTH BeliecTBa.
Pacuer maccer 1 00beMa
TeJIa [0 €ro IJIOTHOCTH

bu6moteka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTtopHnast pabota
«Omnpenenenne MIOTHOCTH
TBEPAOTO TEIa»

18

Pemenue 3amad mo reme
"IInoTHOCTE BemiecTna'”

bu6moreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuia Kak XapakTepuCTHUKa
B3auMoaeiicTBuda Ten. Cuna
ynpyroctu. 3akoH ['yka

20

JlaGopaTopHas pabota
«M3ydeHune 3aBUCUMOCTH
pacTsHKeHHS
(medopmanum) MpyKUHbI
OT IPUIIOKEHHOM CHITBI»

21

[[AABeHME TATOTEHUS.
Cuna Tsxectu

22

CBsi3b MEXy CHIION
TSDKECTH U Maccol Tena.
Bec Tema. Pemmenune 3agau
o Teme "Cuna TsbrecTi"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TsKecTH Ha Ipyrux

23 mwiaderax. Pusnueckue bubmmorexa [TOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTHUKH TUIAHET

24 W3mepenue cui. bubnuorexa [JOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6moteka [IOK

25 Bec Tena. Hesecomocth

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX cuil,

26 HaIlpaBJICHHBIX 10 OJTHON bubnuoreka [JOK
MPSAMOW. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

97 Pemrenue 3agad mo reme
"PaBHoaeiicTBYyrOIIAsA CrT"

Cuna TpeHus U €€ BUABL.
28 Tpenue B mpupoie 1 bubmmorexa LOK
P PHp https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTopHas pabota
«/3ydeHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJTBKCHHS
29 OT CHUJIBI JaBJICHUS U bubmorexa HOK
a https://m.edsoo.ru/ff0alcc8
XapakTepa
COTIPHKACAOIIIUXCS
MTOBEPXHOCTEH»
Pemrenue 3agau Ha
30 | ompenenenue

PaBHOAEHCTBYIOIIEH CUJIIBI



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

31

Pemenue 3agau no remam:
«Bec Tenay,
«['paduueckoe
M300paxeHUE CHID,
«Cubly,
«PaBHOEHCTBYIOIIAs CHID)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTpossHas padora no
TeMaM: «MexaHH4IeCcKoe
NIBIOKEHHEY, «Macca,
IIOTHOCTEY, «Bec Temay,
«I'paduueckoe
M300paxKeHue CUi,
«Cubel»

33

JaBierune. CiocoObl
YMCHBIIICHUS U
YBEJIMYCHUS JTaBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JaBienwue rasa.
3aBUCUMOCTD JIaBJICHUS
rasa ot ooréma,
TEeMIIePaTypbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua naBneHus
TBEPJILIMU TEJIAMH,
JKUIKOCTSIMM U Ta3aMH.
3axoH Ilackains

bubnuoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

Z[aBJ'IeHI/IC B XXUJKOCTHU U
ra3c, BBI3BBAHHOC
JICICTBUEM CHIIBI TSDKECTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3amay mo reme

37 «/laBrenue B )XUIKOCTU U brbmmorexa [OK
A https://m.edsoo.ru/ff0a2826
rase. 3axoH Ilackamsy
bu6mmoreka [IOK
38 Coo0
OODIIAIOIIHECA COCYIPT https://m.edsoo.ru/ff0a2970
. bubnuotexa [JOK
39 r
HAPABIHECIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBo
SKHIKOCTHEIN HAacocC
AtMmocdepa 3emin u
a1 " bu6moreka [IOK
p https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHUS
42 Bec Bo3myxa. bubnuoreka [JOK
ATtMocdepHOe naBiIeHUE https://m.edsoo.ru/ff0a2b5a
N3mepenue atmocdepHOro
43 aBjaeHus. OTbIT bubmorexa HOK
. ’ https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTD
44 aTMOC(epHOTO TaBJICHUS bubnuoreka [JOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoun.
45 ATi/IOC(bep Hoep aBIJ[IeHI/Ie bubmorexa HOK
p A https://m.edsoo.ru/ff0a2fc4
Ha Pa3IMYHBIX BBICOTAX
46 Pemenue 3amau nmo teme "

AtmocdepHoe naBieHue"



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

47

JlelicTBUE )KUJIKOCTH U Ta3a
Ha NOTPYKEHHOE B HUX
Teno. ApxumenoBa cuiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JIaboparopHas paboTa
«Ornpenenenue
BBITAJIKWBAIOIIEH CHIIBI,
JEMCTBYIOIIEN HA TEJIO,
MOTPYKEHHOE B
HKHUJIKOCTBY»

bu6moteka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTtopHas paboTa 1mo
teme «MccnegoBanne
3aBHCHMOCTH Beca Teja B
BOJIE OT 00BEMA
MOTPYKEHHOU B KUJIKOCTh
4acTu Tena»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

bu6moreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHas pabota
"KoncrpyupoBanue
apeoMeTpa WiH
KOHCTPYHPOBaHUE JOJKU U
orpeesieHue eé
rpy3010abEMHOCTH"

52

Pemenue 3agau no TeMam:
«IInaBanue CYIOB.
BO3,Z[YXOHJIaBaHI/Ie»,
«Z[aBJ'IeHI/IC TBECPABIX TCII,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

JKUAKOCTEN U ra3oBy

53

KonTposabHas padora no
TeMe «JlaBieHue TBEPAbIX
TeJI, )KUAKOCTSH 1 ra30B»

54

Mexanudeckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MoutHocts. Equuuiis:
MOIITHOCTH

bu6moteka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccienoBanue
"Pacuét MoIHOCTH,
pa3BUBAEMOM TP MOIBEME
o jectauIe"

57

[IpocThie MeXaHU3MBI.
Prruar. PaBHoBecue cuit Ha
phIdare

58

Poruaru B TexHuke, ObITY U
npupoe. JlaboparopHas
pabota «VccnenoBanue
YCIIOBU paBHOBECHUS
phIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agau no teme
«YcaoBus PaBHOBCCHUA
pbIdyara»

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

60

Koadduuuent nosneznoro
JeWCTBUS MEXaHU3Ma.
JIaGoparopHas paboTa

0.5



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

«M3mepenue KIIJI
HAKJIOHHOH INIOCKOCTHY

61

Pemrenue 3agad mo reMme
"Pabora, momuocts, KIT/I"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas u
MTOTEHIMAJIbHAs YHEPT U

bu6moteka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEeHUs
MEXaHU4ECKOMN SHEPTrUn

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEPUMEHT 10
TEME
"OKCIIEpUMEHTAIbHOE
OTIpECIICHUE U3MEHECHUS
KUHETHYSCKOM 1
MOTEHIIMAIBHON SHEPTUN
MPU CKaThIBAHUU TeJIa O
HaAKJIOHHOM IIOCKOCTH"

65

KoHTposbHas padoTa 1o
Teme «Pabora u
MOIIIHOCTh. DHEPTHS»

66

PesepBHriit ypok. Pabora ¢
TEKCTaMH II0 TEME
"MexaHn4eckoe
nIBIOKeHHE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PezepHblit ypok. Pabora c
TEKCTaMHU I10 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

"JlaBieHue TBEPABIX TEIl,
KUAKOCTEN U ra3oB"”

PesepBHblii ypok. Pabora ¢
TEKCTaMHU I10 TEME

68 "PaboTa. MOIIHOCTE. 1
Ouneprug”
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOT'PAMME




8 KUIIACC

Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE

1 Tema vpoka [ara uudposeie

/ yp Beero KoHTpoJbHbIE IIpakTH4eckue — 0BpasoBATEIbHBIC

I padoThI padoTsbI pecypebi
OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO- 1 bubnuoreka [JOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOITBEPIKICHUS

9 Macca u pazmep aTOMOB H 1
MOJIEKYI
Monaenu TBEpIOTO,

3 KUJIKOTO U Ta3000pa3HOTO 1 bubmmorexa IOK
COCTOSHHH BeeCTEA https://m.edsoo.ru/ff0a540e
OObscHEeHUE CBOICTB
TBEPAOTO, )KUAKOTO U

4 ra3o00pa3HOro COCTOSHUMN
BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYIISIPHO-

KMHETUYECKOU Teopuu

5 Kpucrannuueckue u 1 bubnuoreka [JOK
aMmopdHBIC TeIa https://m.edsoo.ru/ff0a5800
CmauuBaHue u

6 KalUJUISIPHOCTb. 1 bubmorexa LIOK

IToBepxHOCTHOE

https://m.edsoo.ru/ff0a5530



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

HaTAXKCHHUC

7 TemoBoe pacimupenue u bubnuorexa [JOK
cKaTtue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b

3 TEeMIIEPaTypPhI CO
CKOPOCTBHIO TEIIIOBOTO
JIBUYKEHUS YaCTUILL
Buyrpennsas sHeprus.

9 CHZ?:)6H I/ISMCHSHI/ISI bubmorexa LOK

N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH SHEprun
bu6moreka [IOK
10 Bunel Teronepegaun
a1 pea https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTrueckoe

1 HCIIOJIb30BaHNE TEIIIOBBIX bubnuorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
sHeprocoepekeHus"

12 KoanuecTBo TEmIOTHI. bubnuorexa [JOK
VY nenbHasa TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHUE TEIIJIOBOTO

bubnuoreka [[OK
13 Oamanca. TermmooOMeH 1
https://m.edsoo.ru/ff0a7088
TEIJTIOBOE paBHOBECHE
JlaboparopHasa padorta
" PAIOPH! D bubmuoreka [JOK
14 Uccnenosanue sBiIeHus

TeII000MeHa pu

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

CMEIIMBAHUH XOJIOIHOU U
ropsiueit BoJbI"

Pacuer xomuuecTBa
TEIJIOTHI, HE0OXO0JUMOTO

15 JUISl HATPEBAHUS TEA U
BBIJICIIIEMOTO MM TIPU
OXJTKICHUH
JlabopaTtopHnast pabota
16 | "OmpeneneHue ynaenbHON Bubamorexa [IOK
pedt A " https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIeCTBA
OHeprus TOILINBA.
17 VY nenpHas TennoTa brbmorexa [TOK
https://m.edsoo.ru/ff0a7b5a
CropaHus
[InaBnenue u
OTBepJeBaHUE
18 | kpucTaIITMYECKHUX Tel Bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0a71d2
VenbHasg TEIUIOTA
IJIaBJICHUS
JlaGopaTopHas pabota
19 "Onpenenenue yaeIbHOU Bubmmorexa [IOK
ped a " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIABJICHHUS JIbAa
20 [TapooOpa3zoBanue u bubnuoreka [JOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas
bu6mmoreka [JOK
21 | TtemnoTta mapooOpa3oBaHUs

1 KOHACHCAIIUH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTb TEMIIEPATYPbI
KHUIIEHUSI OT aTMOC(EPHOTO
JaBIICHUS

22

BiaxxHocTh BO3TYyXA.
JIaboparopHas paboTa
"Onpenenenue
OTHOCUTEIIHOW BIAXKHOCTH
BO3IyXa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agau Ha
OTIpEEICHUE BIIAJKHOCTH
BO3/yXa

24

[TpunHIMIBl pabOTHI
TEIUJIOBBIX BUTATENEH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CropaHus

25

KIIJI TemoBoro
neuratens. TermmoBbie
JIBUTATEIH U 3aIIUTa
OKpYXaromei cpepl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpPaHCHUA U
IpEBpallCHUA DHCPI'UA B
TCIUIOBBIX ITpOoLEcCax

27

Iloaroroska k
KOHTPOJILHON paboTe 1o
TeMe "TemnoBbie ABICHUS.

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



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

N3meHeHne arperaTHbix
COCTOSIHUI BemlecTBa"

28

KonTposabHas padora no

TeMme "TeruioBble ABICHUS.

N3meHeHne arperatHbix
COCTOSIHUII BemiecTBa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Tei. [[sa
poJia SIEKTPUIECKUX
3apsioB

30

Ypok-uccienoBanue
"DnexTpuszanus Ten
WHAYKIUEN U IPU
CONPUKOCHOBEHUH"

31

BsaumonelictBue
3apsKEHHBIX TEJ. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIEKTPUUYECKOE TOJIe.
HanpsixkenHoctb
AIIEKTPUYECKOTO MO,
[IpunHnun cynepno3uuu
AIIEKTPUYECKHUX MOJIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocwutenu snexrpuueckux
3aps/10B. DIIEMEHTAPHBIN
3apsan. CtpoeHue atoma

34

[IpoBoHUKH U
JTURJIEKTPUKHU. 3aKOH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

COXpaHEHHS
AIIEKTPUIECKOTO 3apsia

35

Pemenue 3agau Ha
MIPUMEHEHHUE CBOMCTB
BIEKTPUYECKUX 3aPs/I0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUYECKUM TOK,
YCIJIOBHSI €T0
CYIIECTBOBAHUSI.
HcTounnku
ANEKTPUIECKOTO TOKA

bu6moreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeNCTBHS IEKTPUYECKOTO
TOKa

bu6moreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBaHue
"JleiicTBHE
ANEKTPUYECKOTO TOJISI Ha
MIPOBOTHUKH U
JUAIEKTPUKHU"

39

DJIEKTPUYECKUI TOK B
MeTaiax, KUAKOCTAX U
razax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DneKTpruYecKas LeMb U e¢
COCTaBHBIE YaCTH

41

Cuna Toka. JlaboparopHas
pabota "M3mepeHnue u
PETYIIMPOBaHUE CUJIBI
ToKa"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpUYEeCcKoe
HanpsbkeHue. BonsTmerp.
JIaboparopHas pabota
"N3mepenue u
peryinupoBaHue
HanpspkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHne
IIPOBOJIHUKA. Y IEJIbHOE
CONPOTHBIICHUE BEIIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTtopHnast pabota
"3aBUCUMOCTh
AIEKTPUIECKOTO
COTPOTUBIICHUS
MPOBOJHUKA OT €ro JJIUHBI,
IJIOLIAIN MOTIEPEYHOTO
ceyeHus U Marepuaia"

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUI y4acTKa Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 Pe3nucTop,
OT COMPOTHUBJICHUS
pEe3UCTOpa U HAMIPSIKEHUS
Ha pe3ucrope”

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenpHOE U
napajuieIbHOE COCTUHECHUS
HpOBOZIHI/IKOB

48

JIaboparopHas paboTa
"[IpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUN
IIPH MOCJIEI0BATEILHOM
COEJIMHEHUH JIBYX
pe3uctopon"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaas8

49

JlabopaTtopHnast pabota
"IIpoBepka nmpaBuna aJist
CHUJIBI TOKA TIPU
napajyuieIbHOM
COEJIMHEHUH PE3UCTOPOB"

bu6moreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemrenue 3agau Ha
npuMeHeHne 3akona Oma
VIS Pa3IMYHOTO
COEJIMHEHUS TPOBOIHHUKOB

bu6moreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Paborta 1 MOIIIHOCTH
AJIEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTopHas pabota
"Onpenenenue paboThl U
MOITHOCTH 3JIEKTPUUYECKOTO
TOKa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

QHGKTpI/ILIeCKI/Ie OCIu 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

noTpeduTenu
JNEKTPUYECKOMN SJHEPIUU B
obrTy. KopoTkoe
3aMbIKaHUE

54

[ToaroroBka k
KOHTpPOJIbHON padoTe 1o
TeMe "DIeKTpUUIECKUe
3apsbl. 3apsyKEHHbIE Tella
Y UX B3aUMOJICUCTBUS.
ITocTossHHBII
AIEKTPUYECKUN TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0abd2c

55

KonTpossHas pabora no
Teme "DIEeKTpUIECKUe
3apsbl. 3apsyKCHHBIE Tena
U UX B3aUMOJCUCTBHSI.
[TocTosiHHBIM
AIEKTPUYECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTossHHEBIE MAarHUTHI, UX
B3aUMOJEHCTBUE

57

Ypok-uccrienoBanue
"U3yuenue nomneu
HOCTOSIHHBIX MAarHuToB"

bubnuoreka [[OK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoOe 1HoJe.
MarauTHOE 1oJie 3eMIIH U
€ro 3Ha4YeHUE IS KU3HU
Ha 3eMiie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT Dpcrena.
MarnutHO€ nose
EKTPUIECKOTO TOKA
MarsuTHO€ 10JIe KaTyIIKH
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHne
AJIEKTPOMArHUTOB B
texHuke. Jlaboparopuas
paborta "U3yuyenue
JEUCTBUS MAarHUTHOTO
OJIs1 Ha MPOBOJIHUK C
TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DJIEeKTPOABUTATETH
IMOCTOSIHHOT'O TOKa.
Hcnons3oBanne
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCHIOpTE.
JlaGopaTopHas pabota
"KoncrpyupoBanue u
u3ydeHue paboThl
aieKTpoaBUraTess"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHO M
nHaykuuu. [Ipasuno Jlenna

63

DIEeKTpOreHepaTop.
Crnioco6bI nosryyeHus



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

NEKTPUYECKON SHEPIUU.
DNEeKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HCTOYHHUKAX SHCPIruu

IloaroroBka k
64 KOHTpPOJIbHON paboTe 1o

TeMe "DIIeKTpUUECKHEe U
MAarHWUTHBIE SABJICHUS"

KonTposbHas pabora no
65 | Teme "DnexTpudecKkue U
MAarHuTHBIE SBJICHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0ach14

PesepBHrlit ypok. Pabota ¢
66 TEKCTaMHU I10 TEME
"TermoBble sIBICHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acc5e

PesepBubIit ypok. Pabora ¢
67 TEKCTaMU T0 TeMe
"I[TocTostHHBII

AIEKTPUYECKUN TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

PesepBubIit ypok. Pabora ¢
68 TEKCTaMHU I10 TEME
"MarguTHeble sBiaeHUsd"

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68

145



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

9 KUIIACC

N KoJsnyecTBO yacos DJIeKTPOHHBbIE
°
Mara uudposeie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
n padoThI padoTsbI
pecypcsl
1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
Cucrema oTcuerTa. bu6moreka [IOK
2 OTHOCHUTEITHHOCTH 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JABM)KCHHUS 4
bu6moreka [IOK
PaBHOMEpHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHENHOE JIBM)KEHHE 3
HepaBnomepHoe
4 MPSMOJIMHENHOE IBUKEHUE. 1
Cpennsisi 1 MTHOBEHHas
CKOPOCTb
[IpssMmonHEiHO bubnuoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
NBUKEHUE. Y CKOpEHUE 4
CKopOoCTh MPAMOJMHEHHOTO
5 PaBHOYCKOPEHHOTO 1
nsokeHus. ['papux
CKOPOCTH
7 JIaGoparopHas paboTa 1 1 bubnuorexa [IOK



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

"Onpenenenne yCKOpeHus
TeJa IPU PaBHOYCKOPEHHOM
JIBIDKECHUH 110 HAKJIOHHOU

https://m.edsoo.ru/ff0adbl
8

MJI0CKOCTH"
CBoOOTHOE TTaJICHHE TEJ.

8
OmnpiTe [Nanmest
PaBHOMEpHOE NBUXKEHHE TTO
okpyxHoctu. [lepuon n bubnuoreka [JOK

9 gacToTa 0OpameHusl. https://m.edsoo.ru/ff0ael7
Jluneitnas v yriosas 6
CKOPOCTH

10 LlenTpocTpemMuTenbsHOE
YCKOpEHHe
[TepBriit 3akoH HproTOHA. bubmorexa [TOK

11 https://m.edsoo.ru/ff0ae61
Bexrop cubr 5
Bropoii 3akon HeroToHa. bubmorexa [TOK

12 . https://m.edsoo.ru/ff0ae72
PaBHoeiicTBYyIOIIas cuiia N

. bu6mmoreka [IOK

Tpetuit 3akoH HptoToHa.

13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 5
Pemenue 3anau Ha bubnuoreka [JOK

14 MIPUMEHECHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herorona c

15 Cuna ynpyroctu. 3akoH bubnuoreka [JOK

I'yka

https://m.edsoo.ru/ffOaeca



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

N

16

Pemenue 3amay mo reme

«Cuna yrnpyroctu»
JIaboparopHas paboTa bubmmoreka [JOK
17 «OrnpeneneHune KeCTKOCTU https://m.edsoo.ru/ff0aee2
HPYKUHBD) 8
bu6mmoreka [IOK
18 Cua TpeHust https://m.edsoo.ru/ff0af73
8
bu6mmoreka [IOK
Pemenue 3amad mo reme
19 https://m.edsoo.ru/ffOafa2
«Cuna TpeHus» 6
JlaGopaTtopHasi pabota
"o bu6moreka [IOK
npeaeieHne
20 https://m.edsoo.ru/ff0af8b
ko3 durmenta TpeHuUs o
CKOJIbKeHUs" B
Pemenue 3agau no reme bubmuorexa [JOK
21 "3akonbsl HetoTona. Cuia https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuia tpenus" e
Cuia TSKeCTH U 3aKOH
bubnuoreka [JOK
BCEMHUPHOTO TATOTCHHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOHOTO 4
nmajgcHus -
VYpoxk-koHpepeHuus
23 "JIBUKEHHUE TET BOKPYT

I'paBUTAMOHHOTO LICHTpA



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

(Conneunas cucrema).
lanaktukn"

Pemenue 3a1ay mo reme

bu6mmoreka [IOK

24 "Cuna ec 3aK0
v TRIECETH 5K H" https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTEHUS
[lepBas kocmuueckas bubnuoreka [JOK
25 ckopocTh. HeBecomocTh n https://m.edsoo.ru/ff0af33
NEPErpy3Ku c
PaBHOBeCHE MaTepuaibHO
TOYKH. AOCOJIFOTHO TBEPIOE bubnuorexa [JOK
26 teno. PaBHoBecue TBEPAOTO https://m.edsoo.ru/ff0afe3
TeJla ¢ 3aKPEIIEHHON OChIO 6
BpalieHus
97 MowmeHnT cuisl. Llentp
TSDKECTH
Pemenue 3agau no reme bubnuorexa [JOK
28 "MomeHT cuibl. LleHTp https://m.edsoo.ru/ff0b02b
TsDKeCTH" 4
[ToaroToBka Kk KOHTPOJIBLHOM
AGOTE 110 TeMe bu6mmoreka [IOK
29 }? https://m.edsoo.ru/ff0b040
MexaHu4eckoe JBUKEHUE. g
BsaumonetictBue Tea" -
KonTtponbHas padoTa no
Teme "MexaHnueckoe bubmorexa LIOK
30 https://m.edsoo.ru/ff0b06e

nBIOKeHne. B3anMmoaeiicteue

TCI

c



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

Nmnynsc Tena. UMmmysse
CHJIbL. 3aKOH COXpaHEHUS

bu6mmoreka [{OK

31 https://m.edsoo.ru/ff0b07f
UMIYJbCa. YIPYroe u a
HEYNPYroe B3aUMOJICHCTBHE B
Pemenune 3agau mo teme bu6mmoreka [{OK
32 "3aK0H COXpaHCHHS https://m.edsoo.ru/ff0b096
uMITysbca' c
VYpok-koHpepeHus
33 "PeakTHBHOE ABIKEHNE B
MPUPOJAE U TEXHUKE"
bu6moreka [IOK
Mexannyeckas pabota
34 XAHIACCHAL paboTa 1 https://m.edsoo.ru/ff0b0a8
MOIITHOCTh 4
PaGora cuibl TsKECTH, CUITBI bubmorexa [OK
35 ’ https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI TPEHUS g
JlaGopaTopHas pabota
«OrnpeneneHue padoThl CUIIbI
36 TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa I10
TOPU30HTAJIBHOU
MTOBEPXHOCTH»
37 CBs13b HEpruu 1 paboTHI.
[ToTeHnmanpHas YHEPrUst
Kunernueckas sneprusi. bubnmoreka [JOK
38 Teopema o kuHETHUECKOU https://m.edsoo.ru/ffOb0c3

SHEPruu

2



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHUs SHEPTUU

39
B MCXaHHKE
JIaboparopHas paboTa bubmmoreka [JOK
40 «M3ydenne 3akoHa https://m.edsoo.ru/ffOb12f
COXPAHCHUS SHEPTUI e
bu6mmoreka [IOK
KonebarenbHoe nBukeHne u
41 https://m.edsoo.ru/ff0b185
€r0 XapaKTePUCTUKH o
3aryxaromue KojaeOaHusl. bubnuoreka [JOK
42 BrinyxaeHHble Kose0aHusl. https://m.edsoo.ru/ffOb20f
Pe3onanc 0
43 MaremaTrdecKkuii u
MPYKAHHBIA MasiTHUKA
Ypok-uccienoBaHue
bu6moreka [IOK
«3aBUCHUMOCTH TIeproaa
44 Ny https://m.edsoo.ru/ff0b197
KOJIeOaHUH OT KECTKOCTH .
MIPY>KUHBI U MAacChI TPy3a» N
45 [IpeBpaienue sHEPrUN IPU
MEXaHMYECKUX KOJICOaHUSIX
JlaGopaTopHas pabota
bubmuoreka [JOK
«OmnpeeneHre 4acToThl U
46 . https://m.edsoo.ru/ffOblae
nepro/ia KojieOaHuit c
MPYKUHHOTO MasiTHHKA -
JIaGoparopHas paboTa bubnuoreka [IOK
47 «IIpoBepka He3aBUCUMOCTH https://m.edsoo.ru/ff0b197

nepuo/a Kojebanuii rpysa,

a



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

MIOABELLIEHHOTO K HUTH, OT
Macchl rpy3a»

48

MexaHndecKre BOJIHEL.
CBolicTBa MEXaHHUYECKAX
BOJIH. [IpononbHBIE 1
MOTIEPEYHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21f
e

49

VYpok-koHpepeHus
"MexaHn4ecKHe BOJIHEI B
TBEPAOM TEIIE.
CelicMrueckie BOJTHEI"

50

3Byk. Pacnipoctpanenue u
OTpakeHHe 3ByKa

51

Ypok-uccienoBaHue
"HabaromeHue 3aBUCHUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pomMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKUI
pe30HaHC

53

Ypok-koHbepeHus
"VnbpTpa3Byk U HH(GPa3BYK B
MPpUPOJE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23c
a

54

[ToaroToBKa K KOHTPOJIBHOU
paboTte no Teme "3aKOHbI
coxpaHeHus. MexaHuveckue
KoJeOaHus U BOJHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ffOb25f
0

55

KonTtponsHas pabota o



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

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KoJIeOaHusI u
BOJIHBI"

DNeKTPOMarHuTHOE TOJIE.

bu6mmoreka [{OK

56 https://m.edsoo.ru/ff0b2ab
DNeKTPOMarHUTHBIE BOJHBI .
57 CaoiicTBa
ANIEKTPOMArHUTHBIX BOJIH
VYpok-koupepennus "[lkana
AJIEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
58 Hcnosb3oBanne https://m.edsoo.ru/ffOb2fe
3JIEKTPOMATrHUTHBIX BOJIH 6
JUISI COTOBOM CBA3U"
Ypok-uccienoBanue
"N3yueHue CBOWUCTB bubnuoreka [IOK
59 AIIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MTOMOIIIBI0 MOOHMIIBHOTO c
tenedona"
Pemenue 3agau Ha
50 OTIpeICJICHUE YaCTOThI U
JUTHHBI 3JICKTPOMAarHUTHOM
BOJIHBI
DJIeKTpOMarHuTHasi mpupoia bubmuoreka [JOK
61 cBeta. CKOpOCTH CBETA. https://m.edsoo.ru/ffOb31d
BonHoBsIe cBOMCTBA CBETA 0
62 Hctounuku cBeTa. Bubmmorexa LIOK

https://m.edsoo.ru/ff0b365



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

[IpssMonHeEnHOE
pacnpocTpaHeHHE CBETA.
3armenust ConHua u JlyHsl

|co

63

3aKoH OTpaKEHHUS CBETA.
3epkana. Pemenune 3a1a4u Ha
IIpUMEHEHNE 3aKOHA
OTpaXKCHHS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c
4

64

[Tpenomiienue cBera. 3aKkoH
MPEJIOMIICHHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3ae
a

65

[TostHOE BHYTpEHHEE
OTPaKEHUE CBETA.
Hcnons30BaHue MOJHOTO
BHYTPEHHETO OTPKCHUSI B
ONTHYECKUX CBETOBOIaX

bu6moreka [IOK
https://m.edsoo.ru/ff0b3c5
C

66

JlaGopaTopHnas pabota
"UccneqoBanue
3aBUCHMOCTH yIJia
MPETOMJICHUS CBETOBOTO
Jyda OT yIJia MaJieHus Ha
rpaHuile "Bo3ayx-cTekyio""

67

Ypok-koHbepeHus

"M cnoap30BaHuE OJIHOIO
BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBI,
OINTHKOBOJIOKOHHAS CBS3b"



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

Jluuselr. Onrnyeckast cuia

bubmuoreka [IOK

68 https://m.edsoo.ru/ff0b3f2
JIUH3BI
c
. bu6mmoreka [IOK
[Toctpoenue n3obpakeHuil B
69 https://m.edsoo.ru/ff0b444
JUH3aX
a
JlabopaTtopHnast pabota
"Onpenenenre GOKYCHOTO bubmmorexa TTOK
70 N https://m.edsoo.ru/ff0b420
PacCTOSIHUS U ONITUYECKOM 6
CHUJIBI COOMpArOIIEH JTUH3HI" -
VYpoxk-koHbepeHus bubnuorexa [JOK
71 "OnTUyecKue JTMH30BbIE https://m.edsoo.ru/ff0cOa7
npudops!" e
bu6moreka [IOK
['ma3 kak ontuyeckas
72 https://m.edsoo.ru/ff0b468
cucrtema. 3peHue 4
Ypok-koHbepeHus
73 "IledexTsl 3penns. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue G6enoro cBeta B
bubnuoreka [JOK
cnektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ffOc0f4
CrnosxeHue CeKTpaIbHbIX c
uBetoB. Jucnepcus ceera -
JlaGopaTopHas pabota
" bubmuoreka [JOK
OnBITHI IO PA3JIOKEHUIO
75 https://m.edsoo.ru/ff0c0e2

0eJ10ro CBeTa B CHEKTP U
BOCTIPHSTHIO [[BETA

a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

MPEIMETOB TIPU HX
HaAOJIOJICHUH Yepe3
L[BETOBbIE (pUIbTpHI"

YpOoK-nIpaKTUKyM
"BOJIHOBEIE CBOJMICTBA CBETA:

76
Jucrepcusi, THTepdepeHIus
u audpakuus”
bu6mmoreka [IOK
O P
77 meITel Pesephopaa i https://m.edsoo.ru/ff0c12a
IJIaHEeTapHas MOJIS)Ib aTOMa g
78 [Toctrynatel bopa. Monens
aroma bopa
Hcnyckanne u morionieHme bubnuoreka [IOK
79 cBeTa aToMoM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuHeityaTbie CEKTPbI c
Ypok-npakTuKym bubnuoreka [IOK
80 "HaGnroieHne criekTpoB https://m.edsoo.ru/ff0c155
ucnyckanus'" 0
bu6mmoreka [IOK
81 PannoakTuBHOCTH M €€ BHIbI https://m.edsoo.ru/ff0c167
2
CtpoeHune aTOMHOTO sapa bubmotera [JOK
82 P ba. https://m.edsoo.ru/ff0c18a
Hyxiionnas monens c
PannoaktruBHbIE bubmotera [JOK
83 A https://m.edsoo.ru/ff0clal

npeBpaiieHus. Mzoronsl

4



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14

Pemenue 3a1au 1o teme:

bubnuoreka [IOK

84 "PagmoakTrBHBIC https://m.edsoo.ru/ff0clb4
npespaieHus" a

85 [Tepron nomypacmanga
Ypok-koH(pepeHI s
"lfannoaKT(EIBI;me U3IYICHUS BubmaoTera LIOK

86 i https://m.edsoo.ru/ff0c212
B MIPUPOJIC, MEHIINHE, 6
TeXHHUKE" B
SAnepHble peakuuu. 3aKOHBI bubnuoreka [JOK

87 COXpPaHEHUS 3apsAJ0BOTO U https://m.edsoo.ru/ff0clc5
MacCOBOIO YUCEN 8
OHeprus CBSA3U aTOMHBIX bubnuoreka [JOK

88 snep. CBsi3b Macchl U https://m.edsoo.ru/ff0c1d7
SHEPTHH a

89 Pemrenue 3amay mo reme
"Anepusie peakunun"
Peakuyu cuHTE3a U IeTICHUS bubnuorexa [JOK

90 snep. IcTouHuKY SHEprun https://m.edsoo.ru/ff0cle8
CouHIIA ¥ 3BE3]1 8
Ypok-koHbepeHus
"SAnepHas sHEpreTUKA.

91 JleficTBUS paIuOaKTUBHBIX
U3ITy4YeHUH Ha KUBbIC
OpraHusmsl"

92 [ToaroroBka Kk KOHTPOJBHOM bu6mmoreka [JOK

paboTe 1o Teme

https://m.edsoo.ru/ff0c223



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"DJIeKTPOMAarHUTHOE TIOJIE. e
DNEKTPOMAarHUTHBIE BOJHBIL.
KsanToBrie sBiacHus"
KonTposbHas padora no
93 TeMe "DIIEKTPOMarHuTHOE
noJjie. DIeKTPOMarHUTHbIE
BoiHEI. KBaHTOBEIC ABIICHUA"
[ToBTOpenue, 0600IIEHNE. Bt oK
noIHOTEKA
JlabopaTopHbie pabOTHI 1O &
94 kypey "BsaumoseiicTaie https://m.edsoo.ru/ff0c245
Ten" a
[ToBTOpEeHME, 060OIIECHNE. Bt OK
nOINOTEKA
Pemenue pacueTHbIX 1 1
95 KAYCCTBCHHBIX 38184 110 https://m.edsoo.ru/ff0c257
2
teme "TenoBeie mporecco” -
[ToBTOpEeHME, 060OIICHNE.
Pemenne pacyeTHbIX U bubnuoreka [JOK
96 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TemioBsix 2
nBurareiaein"
[ToBTOpEHME, 00OOIICHNE.
Pewienue pacueTHsix u bubnuoreka [JOK
97 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0c2b3
teme "KIII 0
IEKTPOYCTAaHOBOK"
bu6mmoreka [JOK
98 [ToBTOpeHue, 060061IeHNE. 1

https://m.edsoo.ru/ff0c2c5



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

JIaboparopHbie pabOTHI O 2
Kypcy "CseToBbI€ siBICHUS"
[ToBTOpEHue, 06001IEHNE.
bu6mmoreka [IOK
PaboTa ¢ TekcTaMH 110 TEME
99 " 1 https://m.edsoo.ru/ff0c2d6
3aKOHBI COXPAHEHUS B .
MmexaHuke" a
[ToBTOpEeHue, 060061IEHNE. bubnuoreka [JOK
100 PaGota ¢ TekcTaMH 110 TEME 1 https://m.edsoo.ru/ff0c2e8
"Komebaunus u BOJIHBL" 2
[ToBTOpEeHnue, 060061IEeHNE. bubnuoreka [JOK
101 Pabora ¢ TekcTamu 1o TEME 1 https://m.edsoo.ru/ff0c304
"CBeTOBbIE SIBIICHUSA" 4
[ToBTOpEeHME, 060OIIECHNE.
102 'I:'a60Ta C TEKCTaMU IO TEME 1
KBantoBas u siaepHas
¢duzuka"
OBIIEE KOJIMYECTBO YACOB
102 27

I10 ITIPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

» Gusuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppiukun U.M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemenne»

» dusuka: 8- knacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [epoimkun U.
M., UBanos A. U., Axunoneproe o6mectBo «M3narensctBo «IIpocsemienne»
» dusuka: 9-it knacc: 6a30BbIid ypoBeHb: yueOHUK, 9 kiacc/ [epoimkun U.
M., I'ytauk E. M., BanoB A. ., [lerpoBa M. A., AKIlMOHEpHOE OOIIIECTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJA

Ineix, H.C. TToypounsie pa3padotku no ¢usuke.7 kinace. / H.C. bk, —
Mocksa : BAKO, 2019. — 304 c.

neix, H.C. Tloypounsie pa3padotku no ¢usuke.8 kiacc. / H.C. Hlnbik. —
Mocksa : BAKO, 2017. — 272 c.

Kupuk, JI.A. ®usuka.7 knacc. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE U

KOHTpOJIbHBIE padoThl. / JI.A. Kupuk. — Mockga : MUJIEKCA, 2015. — 192 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

bubmoreka [HOK [DnekTponHnbiii pecypc]. — Pexxum mocrymna:
https://urok.apkpro.ru/?ysclid=Im3cnkknev246704409.

KBanT: HayuyHO-TIOMYJISIPHEIN (PU3HKO-MAaTEeMaTHIECKHUH JKypHAIT
[DnexTponHbIi pecype]. — Pexxum moctyma: http://kvant.mccme.ru/.
HNudoypoxk [DnekTpoHHBIH pecypc]. — Pexxum moctyma:

https://infourok.ru/?ysclid=Im3d8nluy8282992665.



TEXHUYECKOE OBECIIEYEHUE
Ha 0a3e HEHTPA eCTeCTBEHHO-HAYYHOM U TEXHOJI0IrMYEeCKOM

HanpasJjeHHocTel “Touka pocra”

HanmeHoBaHue ob6opya0BaHUsA Konunuectso

Undposan nabopatopma yyeHu4eckas 3wt

Moy 1wt

HoyTbyk 1wt
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