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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke, peannsyercsi Ha 0aze 1eHTpa « Touka poctay Ha
YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs COCTABIICHA Ha OCHOBE MOJIOKEHUH W
TpeOOBaHMII K pe3yjbTaTaM OCBOEHHSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBaTebHON mporpammebl, mnpeacraBieHHbix B GI'OC OO0, a Takxke ¢
yuetoM (enepanbHOi pabodeil mporpamMmbl  BocnuTaHus W KoHuenmuu
npenoiaBanus yaeoHoro npeamera «Dusmkay.

Conepxanue mnporpaMmbl MO (U3MKE HampaBlieHO Ha (OpMUPOBAHUE
€CTeCTBEHHOHAYYHOM T'pPaMOTHOCTH OOYYaIOIIMXCS M OpraHU3alui0 H3y4YeHUs
(U3UKM Ha JAEATEIBLHOCTHOM OCHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpenMera B peanusamuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIIPEAMETHBIM pe3yJibTaTaM O00yUeHHUs, a TaKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUSI.

[Iporpamma 1o gusnke ycTaHaBIMBAET pacHpeaesieHre yueOHOro Marepuaa
1o rojgaM o0ydeHus (1o Kjaccam), MmpejjiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
M3YUYEHHS] T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIXCS.

[Iporpamma 1o ¢usuke paszpaboTaHa ¢ IEJIbIO OKa3aHUS METOIUYECKOU
MIOMOIIIY YUUTEIIIO B CO3/TaHUM paboveil mporpaMMbl 10 y4eOHOMY MPEIMETY.

@duzrka SABISETCS  CUCTEMOOOPA3yIONUM  JUIsi  €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JI€XKAT B OCHOBE MPOIIECCOB
W SIBJIICHWM, M3y4YaeMbIX XUMHEH, Ouosoruei, acrpoHomued u ¢GUNIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHUHY MHpa,
MPEJOCTaBIsIeT HamOoJiee SCHbIE O00pas3llbl MNPUMEHEHHS HAyYHOTO METOoja
MO3HAHUs, TO €CTh CIIOC00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 riaaBHBIX 3a7a4 (U3NUYECKOro OO0pa30BaHUS B CTPYKType OOIIETro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue @usukun Ha 0a30BOM ypOBHE MPEIOJaraeT OBJaJCHHE
CICAYIOIIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNS,

e UHTEPOPETUPOBATh  JAaHHBIE W HUCIOJb30BaTh  Hay4dHbIC
JI0Ka3aTeIbCTBA JJIs MOTY4YEHHS BHIBOJIOB.

[enu wu3yueHuss (U3UKU HAa YpPOBHE OCHOBHOTO o00Iero oOpa3oBaHUs
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHoro mnpenMera «®Duszmka» B
oOpa3oBareibHBIX oOpraHuzanusx Poccuiickorn ®Denepanuu, peau3yrOIIMX
OCHOBHBIE 00111e00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKICHHON peleHueM



Kosnerun MunucrtepcTBa npocsenieHust Poccuiickoit denepanuu (MpoToKoJI oT 3
nexabps 2019 r. Ne [1IK4BH).
eau uzyyeHust PU3MKU:

npuoOpeTeHne HUHTepeca U CTpeMJIeHHS OOydaloluxcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, Pa3BUTUE HUX HHTEJUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHus U (POPMUPOBAHUE
HCCJICJIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KakK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOEHHMSI MaTepHH U QPyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;
(dbopMupOBaHHE NPEJICTABICHUNA O pOJM (U3MKHU JUIsl pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH;

pa3BUTHE  MpEACTaBIEHUHA O  BO3MOXKHBIX  chepax  Oyayuen
poeCCHOHAIBHON JICSITEIIFHOCTH, CBSI3aHHOU C (DM3MKOM, TOJATOTOBKA K
JajbHeneMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTwkeHne 3THUX I1eJei mporpaMmbl 10 (U3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUMBAETCS PEIICHUEM CIICIYIONINX 3a/1a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JAJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX

MPpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (U3UUYECKUE SIBJICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUK;

OCBOCHHME METOJIOB PEIICHUS] TMPOCTEUININX PACUYCTHBIX 3aJad C
UCIIOJIb30BaHUEM (DU3MYECKUX MOJIENE, TBOPUECKMX W MPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUU HAOJIOMATh MPUPOIHBIC SBICHUS U BBHITIOIHSATH OTIBITHI,
nabopaTopHble pabOThI M  JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
MCIOJIb30BAHUEM U3MEPUTENBbHBIX MPUOOPOB;

OCBOEHHE NMPUEMOB pabOThl ¢ MH(pOpPMAIMEl (PU3NUECKOrO COAEpPKaAHUA,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITNY;

3HAKOMCTBO €O c(hepamu npodeccuoHaIbHON AeSTENbHOCTH, CBI3aHHBIMU
¢ (uU3MKON, M COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBaHHBIMM Ha
JTOCTHKEHUAX (PU3NYECKON HAyKH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B §
Kimacce — 68 yacoB (2 yaca B Henen0), B 9 kimacce — 102 gaca (3 yaca B HeeniO).

[Ipennaraemsiii B mporpaMmMe mo (GuU3MKe MepedyeHb JabopaToOpHBIX padoT H
OIIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, yUUTENb JIeTaeT BEIOOP IPOBEICHHS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
o0yJarommxcs, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa MO (hU3HKE.



COIJEPXAHUE OBYYEHUA
7 KIIACC

Pa3nen 1. ®u3nka u e¢ poJib B NO3HAHUH OKPY:KaI0LIEro Mupa.

®usuka — Hayka O npupoie. SBienHus npupoapl. dusznueckue SBICHUS:
MEXaHUYECKUE, TEIIOBBIE, DJIICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeNMMUMHBL. M3MmepeHue Quanueckux BeluyuH. Duznyeckue
npubopsl. [lorpemHocts u3mepeHunii. MexayHapoaHasi CUCTeMa €ANHHUII.

Kak ¢usuka u jpyrue eCcTeCTBEHHbIE HAyKW M3y4aloT MPUPOSIY.
EcTecTBeHHOHAyYHBIN METOJ TO3HAHUSA: HAOIIO/IEHHWE, TMOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIJIB)KEHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OObSICHEHHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NYEeCKUX SIBICHHUM C MOMOIIbIO MOJIENEN.

Hemoncmpayuu.

1. MexaHu4deckue, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckre TpuOOPHI U MPOIeaypa MPSIMBIX U3MEPEHUM aHAJIOTOBBIM U
U (QPOBHIM MPUOOPOM.
Jlabopamopnuie pabomoul u onvimol.
1. OmpeneneHue LEHbI AeEeHUs IIKaJIbl U3MEPUTENILHOTO MPUOopa.
2. H3mepeHue pacCTOAHUMN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeEA.
4. OnpeneneHue pa3mMepoB MabIX TEN.
5. M3Mepenue Ttemrieparypbl MPU MNOMOIIM KHUJIKOCTHOTO TEPMOMETpaA W
JaTYMKa TEMIEPaTyphI.

6. lIpoBeaeHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJTBHOCTh MOJIETA
1IapyuKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllle, YeM OOoJbllie BhICOTA
IIyCKa.

Paznea 2. IlepBoHayaibHbIe CBEICHUA 0 CTPOCHUM BelllecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkenrie 4actul] BemectBa. CBs3b CKOPOCTH JBUKEHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBwkenue, auddysus. BzaummonpeicTBrue yacTHIl
BEILIECTBA: MTPUTSKEHHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPHABIX
(kpucramnuyeckux) Tell. B3auMoOCBsI3b MEXKIy CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBHKECHHUS.



2. HaGmronenue auddysun.
3. HaGmiomenue ~ siBmeHuid,  OOBSCHAIOMIMXCA  MPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM psAJioB  (C  HMCIOJIb30BAaHUEM

dboTorpaduii).
2. OmnbITHI IO HAOJIOCHHIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pasnen 3. /IBm:keHne 1 B3aMMOI€CTBHE TeJl.
MexaHnuueckoe JBHKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBUKEHUU. PacyeT myTu u
BPEMEHU JABUKEHHUSI.
SIBneHune wHepuMH. 3aKOH HMHEpLUUHU. B3amMmopeilcTBHe Tel Kak NpUYMHA
W3MEHEHMs] CKOPOCTH JBHXEHUsI Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHUILIC
o0BEMa BeIecTBa.
Cuila Kak XapakTepucTuka B3aumozaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenue cuwibl C MOMOIIBIO JUHAMOMETpa. SIBIeHHE TATOTEHUS U CUJia
TskecTd. CHila TsSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HApPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuia. Cuna TpeHwus.
TpeHue CKoJbKEHHs U TPEHUE NOKOsA. TpeHne B NPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenue MexaHUUYECKOTO ABMXKEHHUS Tea.
2. H3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBleHUss HHEPLIUU.
4. HabnroneHue n3MEeHEHUs: CKOPOCTHU MPHY B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHME MAcC IO B3aUMOJACHCTBUIO TEI.
6. CrnoxxeHue cuj, HalpaBJIECHHbBIX IO OJTHON MPSMOM.
Jlabopamophuie pabomout u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOI'O ABMKEHUS (ILIApUKA B KHJIKOCTH,
MOJIEJIH JIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jlajee).

2. Ompepenenue cpelHeld CKOPOCTH CKOJBKEHHsA OpycKa WM IIapuka To
HAKJIOHHOM TIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pACTSKEHUS (edopmanun)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBI.

5. ONbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOIBXKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJ, s KUAKOCTEH U ra3os.



Hasnenune. CriocoObl yMEHBIIICHUS W yBEIMYCHUS aBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJeHUs raza oT o0bema, TemrepaTypbl. llepemaua naBieHus
TBEPABIMU TEJAMH, XUIAKOCTIMH U Tazamu. 3akoH Ilackans. ITneBmMaruueckue
MaluHbl. 3aBUCUMOCTH JIABJICHUS >KHJIKOCTH OT TIIyOWHBI [ MapocTraTWdecKuid
napajaokc. Coobmraronuecs: cocyasl. [ uapaBnudeckue MeXaHu3MBbl.

AtMocdepa 3emunn u atrmocdepHoe naBieHue. [IpuumHbBl CcyliecTBOBaHUS
Bo3aymHOM oOonouku 3emun. OnbiT Toppuuemm. N3mepenue atMmocdepHoro
JaBJiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHns aTMOC(hEepHOTO JTABJICHHUS.

JleficTBHE )KUAKOCTU U ra3a HAa MOTPYKECHHOE B HUX Teso. BeITankuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.

Hemoncmpayuu.

o Uk w N e
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3aBUCUMOCTB JABJICHMS T'a3a OT TEMIIEPATYpPHI.

Ilepenaua naBiaeHUs KUAKOCTHIO U Ta30M.

Coobmiaromuyecst COCy/Ibl.

I'mppasinueckuit mpecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO TaBICHMUSL.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHON YacTH
TeJa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM JKUJKOCTH.
VYcnoBue 1uiaBaHus TeJ: IJIaBaHUE WIIM MOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEH Tella U AKUAKOCTH.

Jlabopamopnuvie pabomul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrPYyKECHHOM B
KUJKOCTh YaCTH TEJIa.

OnpeneneHue  BBITAJIKUBAIONICH  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IOTPY’KEHHOE B XKUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B JKAJIKOCTH, OT MACCBI TEJIA.

OneITBl, JEMOHCTPHUPYIOIIME 3aBUCHMOCTb BBITAJKHMBAIOIIEH CHJIBI,
JNEUCTBYIOIIE Ha TEJIO B MKHUJAKOCTH, OT 00bEMa NOTPYXKCHHOW B
KUJKOCTh YaCTH TEJIa U OT IUIOTHOCTH KUJIKOCTH.

KoHncTpynpoBanne apeomerpa WIM KOHCTPYMPOBAHME JIOAKH U
onpeeIeHUE €€ TPy30I0AbEMHOCTH.

Paspgen S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS pbluara K OJIOKY.



«3onotoe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHeTnueckas W NOTEHUHMAIbHAsT SHEPIUs.
IIpeBpalnieHre 0gHOTO BUIa MEXAHUYECKOM SHEPTUM B APYTrOM. 3aKOH COXPAHEHUS
SHEPTYUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1. OnpeneneHue padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHOM ITOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblyara.
3. H3mepenue KII/] HaKIOHHOM IUIOCKOCTH.

4. V3yueHune 3aKOHA COXPAHEHHsI MEXaHUYECKOW JHEPTUU.
8 KUIACC

Pa3nen 6. TenuioBble iBJIeHUA.

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BellecTBa. Macca u pa3Mmepbl aTOMOB M MOJEKyJ. OMbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJOKEHUWA MOJEKYISIPHO-KUHETUYECKON TEOPUH.
CmaunBaHMe U KamWUISIPHBIE sIBJICHUS. TerioBoe pacliupeHnue U CoKaTHe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHKEHUS
yactull. BuytpeHHsas osHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH DSHEpruu:
Teronepeaaya " COBEpILICHUE paboTHI. Bunet TeIIonepeaayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIHS, U3IIyUYCHUE.

KonudectBo TemoTsl. YenbHas TEIIOEMKOCTh BEIIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBnenuwe wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kunenwe. YnenbHas Temsora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHHS OT aTMOC(EPHOro
TABJICHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJibHAs TEIJI0Ta CTOpaHusl.

[Tpuniuner pa6otel TerioBbix nsurateneit KIIJ[ TemmoBoro asurarens.
TerutoBble IBUTATENN U 3aIIUTa OKPYXKAOIIEH CPEIBI.

3aKOH COXpPAHEHHUS U MPEBPAIICHUS SHEPTUU B TETJIOBBIX ITPOIIECCAX.

Jemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JBYKECHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

Habmronenne sSiBIICHHM CMadyMBaHKS U KaWJUIPHBIX SIBIICHHM.
Habmronenre TenioBoro paciimpeHus Tedl.

N3meHeHne naBieHus rasa npu U3MEHEHWU O0O0ObEMa W HAarpeBaHUM WM
OXJIAXKICHUU.

IIpaBuna u3MepeHus TeMIeparyphl.

Bune! Teronepenaun.

OxJtaXkieHue Ipyu COBEPIICHUU paOOTHI.

Harpeanue npu coBepiiieHuM paboThl BHEIIIHUMU CUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IMYHbIX BELIECTB.
HabGmonenne kurnenus.

Habmroierre mocTostHCTBa TeMIepaTyphl IPH TUIaBICHUH.
Moenu TEeIUIOBLIX JIBUTATEIIEN.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYXKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITel 110 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIAKOCTEH U
TBEPBIX TE.

OrnpeneneHue qaBieHUs BO3yXxa B Oa/JIOHE HITIPUIIA.

OnbIThI, JEMOHCTPUPYIONIUE 3aBUCUMOCTD JIABJIEHUSI BO3/lyXa OT €ro
00BbEMa M HArPEBAHMS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
Teronepeaayu U paboThl BHEIIHUX CHUJL.

HccnenoBanue siBiIeHUS TEINIOOOMEHA MPU CMENIMBAHUN XOJOJIHON U
ropsiueu BOJIBI.

Omnpenenenne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IIpHU
TEIJI000MEHE C HATPEThIM METAITMIECKUM ITUITHHAPOM.

Ornpenenenue yAenbHOM TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHUsl.

Onpenenenne OTHOCUTENBLHON BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IIABICHUS JIbJA.

Pasznen 7. diekTpryecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzauusi Tena. J[Ba poaa 3IeKTpUUECKUX 3apsjaoB. BzaumopeiicTBue
3apsoKeHHbIX  Tel. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEX]TY TEJIaMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh anekTpudeckoro mnoti. IIpuHuun
CYNEPIIO3ULINH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHUMKM U  AUDIJIEKTPUKH. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKAa.
MCTOUHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHS DIJIEKTPUUECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B )KHIKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuia  TOkKa.  DJNEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BelIeCTBA. 3akoH Oma
s yyactka nenu.  [locnepoBarenbHOE W MapajuielIbHOE — COCIMHEHUE
MPOBOJHUKOB.

Pabora u MomHOCTH »dyekTpuyeckoro Toka. 3akoH Jxoyns—Jlenna.
DIEKTPUYECKUE LIETTH U TTOTPEOUTENH dIIEKTPpUIECKOM 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHbIE ~ MarHWTHL.  B3anmMoOJeNCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe mnoJie 3eMJIM U €r0 3Ha4Y€HUE JJIsl KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TMOJ€  AJIEKTPUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MIPOBOJIHUK C TOKOM.
DJIeKTPOABUTATENIh TOCTOSHHOTO ToOKa. Mcmosib30BaHWE AJIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCTIOPTE.

OnbiTel @apajies. SIBieHre dIEKTpOMAarHuTHOM MHAYKIUU. [IpaBuio Jlenna.
DIIEKTPOreHepaTop. CrniocoOb1 MOy YEHHUS AIEKTPUYECKOU DHEPIUH.
DIIeKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUHHKAX YHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Tell.
JIBa poJia 3JIEKTPUUECKHUX 3apsSI0B U B3aUMO/JICHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIeKTpOoCcTaTUYEeCKasi UHAYKIIUS.
3aKOH COXpAaHEHUS DJIEKTPUUECKUX 3aPsJIOB.
[TpOoBOIHUKY U JUBTEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUN SJIEKTPUUECKOTO MOJIS.
HcToyHMKH TOCTOSTHHOTO TOKA.
JIeHlCTBUS ANEKTPUIECKOTO TOKA.
. DIIEKTPUYECKHUIN TOK B KUJIKOCTH.
. I'a30BbIN pa3ps.
. I3MepeHune Cuiibl TOKa aMIepMeTPOM.
. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.
. PeocTtar n marazuH CONpOTUBIICHUMN.
. BzaumopencTBue nNoCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH pa3IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenvpoBaHrue MarHUTHBIX TOJIE€H MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHo€ 1oJjie ToKa. DJIEKTPOMArHUT.

JleficTBrE MarHUTHOTO IOJIsl HA POBOJAHUK C TOKOM.

DIEKTPOJIBUTaTEIIb MOCTOSTHHOTO TOKA.

UccnenoBanuie sSBIEHUS JIEKTPOMArHUTHON UHTYKIIHH.

OnbiTel Dapanes.

3aBUCHUMOCTh HANpaBJCHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHS.

DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomoul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOAEHUIO JJNEKTPU3ALMU TeJl MHAYKIUEH U MpH
CONPUKOCHOBEHUH.

HccnenoBanne MAEUCTBUSA DIEKTPUYECKOTO TMIOJISI HA TMPOBOJHUKHA U
TUBJIEKTPUKHU.

COopka 1 mpoBepKka padOTHI IIEKTPUUECKOM TEMU TOCTOSTHHOTO TOKA.
N3mepeHne u peryJIMpoBaHUE CUIIbI TOKA.

N3mepenne u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4YEpe3 pPE3UCTOpP, OT
COMPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS Ha PEe3UCTOpE.

OneITsl, JE€MOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTO
CONPOTHUBJIEHUS NPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJH IONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHUH JIBYX PE3HCTOPOB.

IIpoBepka mpaBuia AJI1 CWIbI TOKa IPU IApaJUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenne padOTHI YMEKTPHUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTHA CHIIBI TOKA, MIYLIETO YEPE3 JIAMIIOYKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJICMCTBUS TOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHuTHOrO TMOJS  IIOCTOSIHHBIX ~ MAarHUTOB TP UX
00BbEIMHEHUU U Pa3/ICJICHUU.

HccnenoBanne necTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIlpaBJICHHS TOKAa B
KaTyIIKe.

18. M3yueHune nercTBrsl MArHATHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u uzyueHue padoThl SJEKTPOIBUTATEIIS.

20. U3mepenune KII] anekTpoaBuraTeIbHOM yCTaHOBKH.

21. OOBITBl TO UCCICAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
UCCJICIOBAaHNE W3MEHEHUW 3HAYEHUsS] W HaIMPABJICHUS HUHAYKIMOHHOTO
TOKA.

9 KIIACC

Paspnen 8. Mexanuyeckue siBJIeHUs.

Mexanudeckoe JABWKeHHE. MarepuanpHas Touka. Cucrema oOTcueTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHKEHUsA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOE NMpsMONIMHEWHOE IBHKeHHE. CpelHss U MTHOBEHHAs
CKOPOCTb TeJla TP HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHHOe ABmkeHue. (CBoOoaHOe
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABHKEHHE MO OKpykHOCTH. [lepron m vacrota oOparieHus.
JIuHeiHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBsii 3axk0H HproTona. Broponi 3akon HeroTtona. Tperuii 3akoH HproToHa.
[TpuHIUII Cynepno3uIMU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuila TpEHUS! CKOJIbXEHUS, CHIIA
TPEHUs [IOKOs, APYTHUe BUJIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TSATOTEHHs. YCKOpEHHE CBOOOJHOIO
nageHus. JIBwxenune ruraneT BOKpyr Connuoa. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHOl TOYKH. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPOTO TeJla ¢ 3aKPEIUICHHOMN OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsbkecTH.

Nmnynec Tena. M3menenne mMmyibca. UMmysibe cHiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabora W MOIIHOCTh. PaboTa Ccul TSKECTH, yIPYrOCTH,
TpeHus. CBs3b dHepruu U padotsl. [loTeHnnanbHas YHEPTUs TeNa, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus CxaTou npykuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW 3HEPIHH. 3aKOH COXPAHEHHUS MEXaHHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaOmrogeHne MEXaHWYECKOTO JABM)KEHHS Tella OTHOCUTENIBHO PA3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHue TyTeH ¥ TPACKTOPUN JBUKEHHS OJTHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHune CKOpOCTH U YCKOPEHUS NPSIMOJIUHENHOTO JIBUKEHMUS.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue ABM>KEHUS Tela 10 OKPYKHOCTH.

HabGmronenne MexaHM4ecKuX SBJICHUM, MPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBUKEHUU
OTHOCUTENBHO KaOMHETa PU3MKH.

3aBUCHUMOCTb YCKOPEHMS Tela OT MAacChl TeJlda U JECHUCTBYIOLIEH HA HETO
CHJIBL.

HabGnronenue paBeHCTBA CUJT IPY B3aUMOJICHCTBUH TEIL.

W3meHeHue Beca Tena pu yCKOPEHHOM JBHKCHUH.

Ilepenaya umIrynbsca npy B3anMOJECHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUM TEll.

CoxpaHeHre UMIyJibca IpU HEYIPYTrOM B3aUMOAECHCTBHH.

CoxpaHeHre UMITyJIbca ITPU aOCOTIOTHO YIPYTOM B3aUMOACHCTBUH.
HabGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUU MTPU CBOOOTHOM IMa/IEHUH.
CoxpaHeHre MEXaHUYECKON SHEPTUH TP ABUKEHUHU TEJIa MOJ AEHCTBUEM
MPY>KUHBI.

Jlabopamopnuvie pabomosl u onvimol.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JaJbHEHIIEro paBHOMEPHOIO
JBUKECHUS IIAPUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUSI Opycka WM JBUXKECHUS
[IapuKa MO HAKJIOHHOM IIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tela IMPU PaBHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOMW IMJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBWXKEHUH 0e3
HA4YaJIbHOM CKOPOCTU IYTH OTHOCATCA KakK psAJ HEYECTHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIUHAKOBHI.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Onpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JBIKEHUU Teia
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Ompeeniene  paboOThl  CUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJBMXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHune 3aKkoHa COXpaHEHUSI SHEPTUU.

Pasznen 9. Mexannveckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHU: Iepuo,
4acToTa, aMIUINTYy1a. MareMaTu4eCcKuil U NPy XKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  koineOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BosHbL. (CBoOWCTBa MeXaHWYECKUX BOJH. [IpomonpHble W
nonepeyHbie BOJIHBL. [[IMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHUS.
MexaHU4YecKue BOJHbI B TBEPJOM TEJE, CEICMUYECKUE BOIHBI.

3Byk. I'pomKkocTh 3Byka U BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xoseO0aHUM TEN MOJ AEHCTBUEM CHJIIBI TSDKECTH U CHJIBI
yIPYTOCTH.

2. HaGmronenue kosiebaHui rpy3a Ha HUTH M Ha TIPY>KUHE.

3. HaOmronmenune BhIHYKICHHBIX KOJIEOAHUH U pe30HAHCA.

4. PacnpocTpaHeHue MPOJOJIbHBIX U MONMEPEYHBIX BOJH (HA MOJIENHN).

5. HaGnroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHUU pE30HAHC.

Jlabopamopnuie pabomoul u onvimol.
1. OmpeneneHue 4YacTOThl M MepHoOJia KOJeOaHUW MaTeMaTHYECKOIo
MasITHUKA.
2. OmnpezeneHne 4acTOThl U IEPHOJIA KOeOaHUN MPYKUHHOTO MASITHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUM MOIBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEpUOJia KOJI€OaHUI TPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMMOCTU TIEpHOJa KoJieOaHUMN Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JACMOHCTPUPYIOIIUME  3aBUCUMOCTh  TMEpHojaa  KoJjeOaHui
MPYKUHHOTO MasTHUKA OT MAaCChl IPy3a U KCCTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaJICHUS.
Paznen 10. DiieKTpOMarHuTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DNEeKTpOMAarHUTHOE  ToJIe.  ODJEKTpOMarHuTHble  BoiHBL.  (CBOMCTBa
ANeKTpoMarHuTHeIX BOJH. Illkanma snekTpoMarHUTHBIX BOJH. Mcmosib3oBaHUe
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.



DOnekTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BosiHOBBIE CBOIICTBa
CBETA.

Jemoncmpayuu.

1. CBoMlcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamophuvie pabomoul u onvimol.

1. I3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOHMIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas MOJIC/b CBeETa. HUctounuku CBETa. [IpssmonnHelinoe
pacrpoctpanenue ceera. 3atMenus Connua u Jlynel. Otpaxenne cera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBeta. [lonHoe BHYTpeHHee
OTpake€HHE cBeTa. VICrnonb30BaHME TIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xonm oaydeir B JmH3e. Onruueckas cucrema ¢oToamnmapara,
MUKpOCKONa M Tejeckoma. ['J1a3 kak omnrThyeckass cucteMa. bin3opykocTh u
JIaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnektp. Omnbitel HbtoroHa. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tomy4yenune n300pakeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xop 1ydeil B coOuparoniei JIMH3e.

XoJ Jiyyer B paCCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paXkeHU ¢ TOMOIIBIO JINH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10. Monens riasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKT.
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12. [lomydyenune 6emoro cBeTa MpH CIOKCHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimol.

1. HccrmenoBaHue 3aBUCHUMOCTH yTla OTPaXEHUS CBETOBOTO JIyda OT yTja
MajICHUsI.

2. M3yuenune xapakTepUCTUK U300paKEHUS MIPEAMETA B TUIOCKOM 3epKaJie.

3. HccnemoBaHue 3aBHCUMOCTH yTiia MPEIOMIICHUS CBETOBOTO JIyda OT yriia
MaJICHUsS] HA TPAHUIIE «BO3yX—CTEKIION.



4. TlomydeHue U300pakKeHHM C TOMOIIBIO COOUPAIOIIEH JTHUH3HI.
Omnpenenenne GOKyCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMparomei
JINH3BI.

6. OmbITHI O Pa3I0KEHUIO OEJIOro CBETa B CHEKTP.

7. OnbITBl O BOCHPUSATUIO ILIBETA MPEIMETOB NPU UX HAOIIOJCHUMU Yepe3
IIBETOBbIC (DUITBTPHI.

Pa3nen 12. KBanToBble AIBJIeHHS.

OmnbiTel Pe3epdopaa u mnanerapuas monenb atroma. Mojenb aroma bopa.
Hcenyckanne u nornoueHre ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanmunoaktuBHOCTh. Anb(a, OeTta- U ramma-uzinydeHus. CTpoeHHEe aTOMHOIO
anpa. Hykinonnas wMogens aromHoro sapa. HWszoronmsl. PaanoaxtrBHBIE
npeBpaienus. [lepron nonaypacnana aTOMHBIX sIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHUs 3apsI0OBOTO M MAacCOBOIO YHUCEIN.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl U 3Heprud. Peakuuu cuHTe3a U
nenenus siaep. ctounuku 3ueprun ConHIa v 3BE31.

Snepnas sHepreTuka. JeMCTBUS paguOaKTHUBHBIX M3JIyYCHUW Ha >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOMICHHUS.

2. CrnieKTpbl pa3JIMuHbIX Ta30B.

3. ComekTp BOAOpoOAA.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cu€Tunka HOHU3UPYIOLIUX U3TYyYECHUN.

6. Peructpanus uzinydeHust IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuvie pabomoul u onvimol.

1. HabGmrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUYCHHUSI.

2. HccnenoBanue TpEeKOB: U3MEPEHHUE YHEPTUHU YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue paanoakTuBHOTO (POHA.

IToBTOPHUTEIHLHO-00001IIAO U MOIYJIb.

[ToBTOpUTENHEHO-0000MIAIOIMNA MOAYJIh TIPEIHA3HAUYEH JIJISi CUCTEMATU3ALNH
u  0000mIeHUS  MPEIMETHOTO  COJACpPKaHWS W OmbITa  JEATENbHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PU3UKH, a TAKXKE JJISl TIOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 0oO0ydaromuxcs,
BBIOpPABIIIMX 3TOT YUEOHBIN MpeMeET.

[Ipy U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUIBI
JESTEIHHOCTH, Ha OCHOBE KOTOPHIX 00ECIIeUNUBACTCS JTOCTHIKCHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAYYHAsi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB MCCIEIOBAHUS



SBJICHUM TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUAMH OOBACHATH (HU3UUECKUE
ABJICHUSI, TPUMEHSS TMOJYYEHHbIE 3HAHMs, peWaTh 3aJadyd, B TOM YHCIIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHEIE.
[IpuHIMNIMANBHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pas3jeiia peaaus3yeTcs
32 CYET TOro, 4YTO OOYyYaloIIMeCs BBIMOIHSIIOT 3aJlaHusd, B KOTOPBIX UM
peaIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacro3HaBaTh M HAyYHO OOBACHSTH
(bu3nYecKue SBJICHUS B OKPY KaIOIIEeH MPUPOIE U TOBCETHEBHOM KU3HU,
HCIIOJIb30BaTh HAYUYHbIE METO/bI UCCIEAOBaHUS (DU3NUYECKUX SBJICHUHN, B TOM
YUCIIE IS IPOBEPKH THIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanOoOJee BaXXHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAITPUMEDP, TPAKTUYECKOTO MCIIOIB30BAHUS PA3JTUYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHHS U COXPAHECHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUsl HAINIPABJIEHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTATOB.

B pesynbrare nzyuenus puU3MKM HA ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus

y oOyuarorierocst 6yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
JacTH:

1) IATPHOTHYECKOT0 BOCIIUTAHUS:

— IPOSIBJIEHWE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOMN
dbu3nuecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUCHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXICHUHU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKUX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHECHHEM
JNOCTHKEHUN (PU3UKH;

— OCO3HAaHHME BAXHOCTHU MOPAIBHO-3TUYECKUX MPUHLMIIOB B JESITEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPHUSITUE ICTETHUYECKHX KAdyeCTB (PU3UYECKOW HAyKU: €¢ TapMOHUYHOTO
MOCTPOEHUSI, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE ULEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
II03HAHUSI MUpPA, OCHOBBI Pa3BUTHs TEXHOJOTMM, BaAXXHEHIIECH COCTAaBIAIOLLEH
KYJBTYPBIL;

— pa3BUTHE HAy4YHOU JTIO0O3HATEIHHOCTH, WHTEpPECa K HCCIIEIOBATEIHCKON
NEeSTENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0POBbSI H  3MOLMOHAJBHOIO
0J1aronoJIy4ns:

— OCO3HaHME LIEHHOCTH Oe30macHoro o0Opas3a JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TMPaBHJI OE30MacHOr0 TIOBEJICHUS Ha
TpPaHCIOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM W TEIUIOBBIM 000pYJIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(pOpMHUPOBAaHHOCTh HaBBIKAa pedieKCHUU, MpPU3HAHUE CBOETO IpaBa Ha
OIMOKY M TAKOTO ke MpaBa y JPYyroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ y4YacTHE B PEIICHUHM MPAaKTUYECKUX 3ajad (B paMKaX CEMbH,
00pa3oBaTEILHON OpraHu3aliM, TOpojia, Kpasi) TEXHOJIOTHYECKOU U



COIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOIMMUX B TOM YHCIEe U (DUIUIECKUX
3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY U3yUCHHIO NMPodeccHil, CBA3aHHBIX C (U3UKOM;

e 7)3K0JOrH4e€CKOro BOCIIMTAHUSA:

e — OpHEHTAlMs Ha MPUMEHEHUE (PU3NUECKUX 3HAHMM U1 PEIIeHHUs 3ajad B
o0JlacTh OKpy>Karollel Cpeabl, IUIAHUPOBAHUSA IOCTYNKOB W OLEHKA UX
BO3MOXHBIX ITOCJICICTBUU JIJI1 OKPYKAIOIIEN CPEbI;

e — OCO3HaHHME MIOOATBLHOIO XapaKTepa SKOJOTMYECKUX MpoOieM U MyTel ux
pelieHus;

e 8) aganmTanuMM K HM3MEHAKOIIMMCH YCJIOBHAM COLHAJIBHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTH BO B3aWMOJICHCTBUU TIPU BHITIOJIHCHUH WCCIICOBAHUN U
POEKTOB (HMU3MYECKOW HAMpPaBICHHOCTHU, OTKPBITOCTH OIbBITY U 3HAHUSAM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 IPaKTHUUYECKYIO
NEeATENbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHNH HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBJICHUSX;

e — OCO3HaHME JNe(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JacTH
busuky;

e — IUIAHMPOBAHUE CBOEr0 PA3BUTHUS B MPUOOPETEHUU HOBBIX (PUBHMUECKUX
3HaAHUM;

e — CTpPEMJICHUE aHAJM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHNEM (DM3UYECKUX 3HAHUMH;

e — OIIEHKA CBOUX JICUCTBUH C YYETOM BIHMSHUA Ha OKPYXKAIOIIYIO Cpenay,
BO3MOJKHBIX TJIOOATBHBIX MOCIIEICTBUH.

METANIPEIMETHBIE PE3YJIbTATDBI

B pesynbTaTe ocBOoeHMsS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1rero oo6pazoBanus y o0ydaromierocs OyayT copMUpOBaHbl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  ydeOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Ba3oBble Jijoruueckue geicTBUA:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCU(DHUKAIIMN, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBAEMBbIX (pakTax,
JTAHHBIX ¥ HAOJIFOICHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHUSIM;
BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M TMPU HM3YyUYECHUU (HU3MUECKUX
SIBJICHUHA W TPOIICCCOB, JIeJaTh BBIBOJBI C UCIOJb30BAaHUEM JCTYKTHBHBIX
¥ MHIYKTUBHBIX YMO3AKIFOUCHUN, BBIIBUTATh THUIIOTE3bI O B3aMMOCBSI3SIX
(bU3UYCCKHX BEIIMYHH,

CaMOCTOATENLHO BBIOMpATh CHOCOO pelieHuss y4eOHOUW (HU3MUECKOM
3a1a4u (CpaBHEHHWE HECKOJIBKMX BapUAHTOB PEIICHUS, BBIOOp Hambosee
MOAXOJISIIETO C YYETOM CAMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

MCII0JI30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKUN HHCTPYMEHT IMO3HAHMUS;
MPOBOJUTH 1O CAMOCTOSITEIBHO COCTABJIEHHOMY TUIAHY OMBIT, HECJIOKHBIN
(U3NYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUYECKOTO
SBJICHUS,

OLICHMBAaTh HA TNPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHHS U BBIBOJBI MO pe3yJibTaTam
IIPOBECHHOTO HAOJIOIEHUS, OIIBITA, UCCIIEIOBAHMS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JlallbHEWIEe pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

PabGora ¢ unpopmaumeii:

MPUMEHSTh Pa3IUYHbIE METObI, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope WHGOPMAIMK WJIM JAHHBIX C yYETOM IMPEIIONKCHHON YydeOHOM
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OPMAIHIO
Pa3TUYHBIX BUJOB M (POPM IIPEACTABICHHUS,;

CaMOCTOSATEIILHO BBIOMpATh ONTHMAJIbHYIO (OopMy MpeacTaBICHUS
uHDOpMAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HTHOU rpauKkoi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHbIEe YHHBEpPCAJIbHbIE Y4eOHbIe AeHCTBHSA:

B X0A€ OOCYXJCHHS Y4eOHOrOo MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC HAa PEIICHHE 3aJladd M IOJJIep KaHue
0J1aroKenaTeabHOCTH OOIIEHHS,



COTIOCTaBIISAITh CBOM CYXKJCHUS C CYXICHUSMU JPYTUX YYaCTHUKOB
auanora, OOHapyKMBaTh pPa3IU4HUe U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJUYHO TPEICTABIISATh PE3YIbTAThI BHITIOJTHEHHOTO (PH3UYECKOTO OIbITa
(aKCTIepUMEHTa, UCCIIEIOBAHUS, TIPOCKTA);

MOHMMAaTh ®W  WCMOJB30BaTh  MPEUMYIIECTBA  KOMAaHIIHOM U
WHIUBUIYAIbHOH palbOThl TIpH PEIICHHH KOHKPETHOH (Qu3ndyeckoi
npoOJIeMBI;

MPUHUMATh IeJIM COBMECTHOU JIESITEIIbHOCTH, OPTaHU30BBIBATH JCHCTBUS
Mo €¢ JOCTI)KCHHIO: pPaCHpeNessTh POJU, OOCYXIaTh MPOILECCH U
pe3ybTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, JOCTUTAS KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPaBJICHUI0O W KOOPAWHHPYS CBOM JCHCTBUS C JAPYTHUMH
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIa/Ja B OOMIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO COPMYITUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBHSI.

PerynsiTuBHbIE YHHBepCcaJbHbIE Yy4eOHbIe JeiicTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M Y4€OHBIX CUTYalMsIX, TPEOYIOMINX
11 perieHust GU3NYECKUX 3HaAHU;

OPUEHTHPOBATbCSI B  PA3NMYHBIX MOAXOJAaX IPHUHATHS  pEIIECHUMN
(MHIMBUAYaJIbHOE, NMPHUHATHE pEUIeHUS B TpYIe, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHust (pU3NUecKoi 3a1auu Win
IUTAHAa MCCIEAOBAaHUS C Y4Y€TOM MMEIOIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MpejiaraéMble BApUAHTHI PEILICHUN;
7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIb, SMOIUOHAJIbHBIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallMM U IPeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATh TPUYMHBI  JOCTHXKEHUS  (HEJOCTHKEHUS) PE3yJIbTaTOB
JESATENbHOCTH, JaBaTh OLIEHKY IPUOOPETECHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B JACATEIBHOCTh (B TOM YHKCIIE€ B XOJI BBIITOJIHEHUS
(GU3MYEeCKOr0 HMCCJIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOTo;



MPU3HABATh CBOC MPABO Ha OMIMOKY MPU pelieHn: GU3NUecKuX 3a7a4d win
B YTBEPKACHUAX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO JIPYIoro.

HPEAMETHBIE PE3YJIbTATDBI

K konIry o0yueHus B 7 Kjacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

UCIIOJI30BaTh  TOHSATHS:  (PU3MYECKHME M  XUMHUYECKUE  SIBJICHUS,
HAOI0/IEHUE, HKCIIEPUMEHT, MOJIENb, TUIOTE3a, CIUHUIBI (U3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJMHEMHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOLIAs
cua, nedopmarus (ynpyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuyarh sBiaeHUs (Auddy3us, TEMI0BOE NBUKEHHUE YACTHUI] BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWIKEHUE, HHEpLHs,
B3aUMOJICUCTBUE TEJ, PAaBHOBECHE TBEPIBIX TEN C 3aKPEIUICHHOH OChIO
BpalleHUs, Iepefadya JaBiICHUS TBEPABIMU TEJIAMH, >KHIKOCTSAMH U
razamy, arMocdepHoe JiaBlieHHWe, IUIaBaHWE TeJl, MpeBpalieHUs
MEXaHUYECKON SHEpPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3HUECKOE SBIICHUE;
pacrno3HaBaTh TNPOSBJICHHE HM3YUYEHHBIX (PU3MUECKUX SIBICHUNH B
OKpY’XalollleM MHpe, B TOM uHciie (U3UYECKUE SBICHUS B MPUPOJE:
MPUMEPHI JABMKEHUS C PA3IMYHBIMH CKOPOCTSIMU B KMBOW M HEXHUBOMU
NpUPOAE, ACHCTBUE CHUIIBI TPEHHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMoc(epHOro J1aBJIeHUs Ha >KMBOM OpraHW3M, IUIaBaHUE PbIO, pbluard B
TeJe YelI0BeKa, MPU 3TOM NEPEBOUTh MPAKTUYECKYIO 3a/a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBJICHMUIA;
OTKCHIBaTh U3yUYEHHBIC CBOMCTBA TN U (PU3NUYECKUE SBICHUS, UCIIONb3YS
¢uznyeckue BeNMYUHBI (Macca, 00BEM, IJIOTHOCTb BELIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWiIa TPEHUs, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAIKMBAOIIAs CHJIA, MEXaHWYEeCKas padoTa, MOLIHOCTb, IUIEYO CHJIBI,
MOMEHT CHJbl, KO3()QHUIMEHT TMOJIE3HOT0 JACHCTBUS MEXaHU3MOB,
KMHETHYeCKass M MOTEHI[MaJbHAs JHEPrus), NPy OMUCAHUU NPABUIBHO
TPakToOBaTh  (PU3MYECKUH  CMBICH  HCIOJIB3YEMBIX  BEJIWYUH,  HX
0003HAUYEHUs U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMHU BEIMYMHAMH,
CTPOUTH TpapUKK N3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;



XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl TIpaBuiia CIOXKEHHUs CHJI (BIOJb OJHOM MpsiMO), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumenaa, MpaBUIO0 paBHOBECHs pbryara (0J0Ka),
«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruM, NpPU H3TOM JaBaTh CJOBECHYIO (OpPMYJIUPOBKY 3aKOHa U
3alUCHIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa:
BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 -2
JIOTUYECKUX IIIaroB ¢ OMOpOi Ha 1-2 M3y4YEHHBIX CBOMCTBA (PU3UUECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA UJTU 3aKOHOMEPHOCTH;

pemiarb pacueTHble 3aJadyd B 1—2 JeHCTBUS, HCHOJb3YysS 3aKOHBI U
(dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEJIUYMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 33Ja4 3aMUCBhIBATh KPATKOE YCIIOBHUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJIBI M TPOBOJUTH PACUYCThl, HAXOAUTHh CIPABOYHBIC
JaHHbIe, HEOOXOUMBbIE /Ui pEUICHUs 3a/lay, OLIEHUBATh PEATUCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pEIIUTh HIPU OMOLIU
(bU3UYECKUX METOJIOB, B ONTMCAHUU UCCIICIOBAHUS BBIICTSTH IPOBEPSIEMOE
npeanosjgoxkeHue  (rumoresy),  pasidyaTb W HUHTEPHPETUPOBATH
MOJIYYEHHBIA pe3yibTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, JeiaTh
BBIBOJIBI I10 €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3MYECKUX SABJICHUN WITU
bu3nYecKux CBOICTB TeN: dbopmynrpoBath poBepsieMble
MPEANOI0KEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATh XOJ1 OMBITa U (POPMYJIMPOBATH BBHIBOJIBI;

BBINIOJIHATh MPSIMbIE W3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACChl Tela,
o0beMa, CUJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX U
uM(ppOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJAHOU (PU3NUYECKON BEJIMYUHBI OT
APYrod € HCIOJb30BAHWEM MPSAMBIX H3MEpPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYIIETOCSd Te€Ja OT BPEMEHHM JBWKECHHUS TENd, CHUJIbI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHMSI TEJ, CHIIbI
YOPYTOCTH OT YJ/UIMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00beMa
MOTPYKEHHOW YacTU TeJla U OT IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT ITUJIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBHMA
IJIaBaHUsl TEJl, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4eOHOTO UCCJIENIOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIOJTHSTh W3MEPEHHS, CIEIysl MPEeAIoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl TOJYYCHHOH 3aBUCUMOCTH (DU3WYECKUX BEIIMYWH B BHIIC
MPEIOKCHABIX TaOMUIl U TPAPUKOB, JENaTh BBIBOJBI 1O pe3yjbTaTaMm
UCCJIeIOBAHMS;

MPOBOANTH KOCBEHHBIC HW3MEPEHHUS (PU3UYECKHX BEIMYWH (IJIOTHOCTH
BCI[ECTBA JKUIKOCTH W TBEPAOTO Tela, CHJIA TPEHUS CKOJBKCHUS,
JaBJICHUE  BO3AyXa, BBITAJIKWBAIONIAsl CWIa, JCHCTByIOImAas  Ha
MOTPYKEHHOE B JKUJKOCTh TeNO, KOIPPHUIIMEHT TMOJE3HOTO JACHCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys TMPEAJOKEHHOW WHCTPYKIHUU: TIPH
BBITIOJITHCHUH W3MEPCHUH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMUNHBI,

coOJII0/1aTh MpaBUJjIa TEXHUKN 0€30MacCHOCTH TIPHU paboTe C JIabopaTOpPHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPHUHIIMAIBI JACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOMCTR:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIKEcs COCyAbl, OapoMerp,
phIuar, MOJABUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX ONuUcaHus (B TOM 4YHUCIE:
MOJIINITHAKK, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BRICOTOMED, TOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaX (PM3MUECKHX SIBICHUN M HEOOXOIUMbIEe (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTh  MPUMEPHl  (HAXOAUTh  WHGOpPMAIMI0O O  MpPUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (DU3MYECKHX 3HAHUW B ITOBCEIHEBHOU
KU3HU JIs oOecrieueHrs 0€301MacHOCTH P OOpAaIlleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHUS 3MIOPOBbSI U COOJFOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIICH Cpeie;

OCYIIECTBIATH OTOOp HMCTOYHMKOB wHpopmanmu B HHTepHEeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMECIOIITMXCS
3HAHUM ® TyTeM CPaBHEHHS Pa3IMYHBIX HWCTOYHUKOB BBIJEIAThH
uH(OpMAIUIO, KOTOpas SBJSETCS MNPOTUBOPEUMBON WIIM MOMKET OBITh
HEJI0CTOBEPHOI;

WCITOJIB30BATh MPHU BBITTOJIHCHHH YUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
TUTEPATypy (UBMYECKOTO COACp)KaHUS, CIPABOYHBIE  MaTepuabl,
pecypchl cetu MHTEpHEeT, BlageTh mprueMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIEC KpAaTKHE MUCHbMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHUKOB MH(pOpManuu (PU3NYECKOTO COACPKAHUS, B TOM



yuciae MyONIUYHO JienaTh KpaTKUe COOOIEHHUs O pe3ynibTarax IpPOEKTOB
WIM YYEOHBIX MCCIEAOBAaHUM, IPU 3TOM TIPaMOTHO HCIIOJIb30BATh
M3YUYEHHBIM TOHATUHHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIAThH
BBICTYIUICHUE NIPE3CHTALINEH;

IPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M HMCCIEJOBAHUN pPACHIPENEITH
OOsI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJla4aMH,
CIIEINTh 3a BBIIIOJIHEHMEM IUIaHA JCHCTBUM, aJEKBATHO OLIEHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEATEIbHOCTh  TPYyMIMbl,  BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASE MHEHUE OKPYKAIOIIMX.

K xoniy oOyuenus B 8 kijiacce nmpeIMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTD Y OOYUaIOLIUXCS YMEHUI:

WCITOJIB30BaTh TOHATHS: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JIBH)KCHHE
aTOMOB M MOJICKYJI, arpeTaTHhIC COCTOSHUS BEIIECTBA, KPUCTATUTMUECKHIE
amop(HBIC TeJa, HACBHIIEHHBI W HEHACBHIMICHHBIH Tap, BIAXKHOCTH
BO3/yXa, TEeMIepaTypa, BHYTPEHHSISI SHEPTus, TEIUIOBOM JIBUTaTeb,
AJIEMCHTAPHBIN JJICKTPUUSCKHUIA 3apsil, SICKTPUIECKOE I0JIe, MPOBOJHUKH
U IVDJICKTPUKH, IIOCTOSTHHBIA 3JIEKTPUICCKUN TOK, MATHUTHOE TT0JIC;
pa3nuyath SBJICHHS (TEIUIOBOE pACHIMPEHHE W C)KAaTHhe, Teruionepenaya,
TEIJIOBOE paBHOBECHE, CMAaYMBaHUE, KANWJULSIPHBIC SIBJICHUS, HCTApeHUE,
KOHJICHCAIWs, IUIaBJICHWE, KpHUCTAIu3anus (OTBEp/ICBAHKE), KUIICHUE,
TeIuIonepeava (TETUTOTPOBOAHOCTb, KOHBEKITHS, U3TyYCHHUE),
AIEKTPHU3AIUS TEJ, B3aMMOJICHCTBHE 3apSIOB, JICUCTBUS DJIECKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO ITOJIS Ha MTPOBOJHUK C TOKOM, DJICKTPOMArHUTHAs WHIYKITHS)
M0 ONHCAHWID WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SIBIICHUC;

pacmo3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MYECKUX SBIICHUNA B
OKpY’XKalolleM MHpEe, B TOM 4YHCIC (U3UYCCKUE SBIICHUS B TPHPOJIC:
MOBEPXHOCTHOEC HATHKECHUE W KalMWULIPHBIE SBJICHHUS B TPUPOJE,
KpUCTaUIbl B Tpupojge, wuznydeHue CoiHIa, 3aMep3aHrue BOJOSMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SBJICHUST B aTMocdepe, dJIEKTPUYSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuu, Jpedd MoMOCOB, POJb MArHUTHOTO TOJISL JJis >KU3HU Ha
3emute, ONSIPHOE CUSHUE, TIPU 3TOM TIEPEBOUThH MPAKTHYECKYIO 3a/1a49y B
y4eOHYI0, BBIJCNSTh CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3MUECKHUX
SIBIICHUI;

OIKMCHIBATh M3yUYCHHBIC CBONCTBA TEN M (PU3NUYECKUE SBICHHSI, UCIIOIb3YS
bu3nYecKue BETUYNHBI (TEMIIepaTypa, BHYTPECHHSISI YJHEPTHUs, KOJTUIECTBO
TEIJIOTHI, YJeJIbHAS TEIJIOEMKOCTh BEIIECTBA, yAelbHas TEIUIOTa



IUIaBJICHUS, yJeJbHas TeIIoTa MapooOpa3oBaHusA, yAeNIbHAas TEIUloTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO0 JEeUCTBUS TEIIOBON
MalluHbl, OTHOCHUTEIbHAS BIAXXHOCTb BO3/yXa, AJEKTPUYECKUU 3apsij,
CWJIa TOKa, 3JIEKTPUYECKOE HAMNPSIKEHHUE, CONPOTHUBJICHUE MPOBOJHHKA,
yAETbHOE  CONpPOTUBJIEHHE  BellecTBa, pabora H MOIIHOCTh
ANEKTPUYECKOTO0  TOKa), TPH ONUCAHWUM MPaBUIBHO  TPAKTOBATh
(U3UYECKUI CMBICH UCIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €IUHULIBI
bu3znyecKkux BENUYUH, HAXOAUTh (DOPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(Gu3MYEeCKyl0 BEIMYUHY C JAPYTMMHU BEJIWYUMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU
CTpPOEHUS BEIECTBA, MPUHLHUI CYNEPHO3ULUHU IOJIEW (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa /il yyacTKa Ieu, 3aKOH
Jixoynsa—JleHna, 3akOH COXpaHEHMs JHEpPrud, Npud OTOM  JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHA M 3aMUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHE;

OOBSICHATH (PU3NYECKUE TPOLECCHl W CBOICTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTUYECKUX
maroB ¢ omnopoi Ha |—2 W3y4yeHHBIX CBOWMCTBa (DU3MUECKUX SIBJICHUH,
bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliath pacueTHhIE 3ajJauyd B 2—3 JEUCTBUS, MCIOIB3YS 3aKOHBI H
bopmyIbl, CBs3bIBatONIME (PU3MYECKHUE BEIUYHMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 3a/ladyd 3aluChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX JUISl peUIeHHs] 3aJayd, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIE Ji €€ pEeUIeHMs, MPOBOAUTH pacueThl U CPABHUBATh
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEUIUTh NIpPU MOMOLIU
(bu3NYECKUX METO/IOB, HCIONb3Yysl ONMHCAHHE HWCCIEIOBAHUS, BBLACIATH
IIPOBEPAEMOE  IIPEAINOJIOKEHNE, OLICHUBATh IMPAaBWIBHOCTh IOPsAJKA
MIPOBE/ICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBOIBL;

MPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3MYECKUX SBICHUM WU
(bu3MYEeCKUX CBOMCTB Tell (KanWLISIpHbIC SBICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0beMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl MpU M3IYYCHUM OT LBETa H3Iydarouledl (MOIIoaoIIei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IUIOIAAM €€ TMOBEPXHOCTH, OHJIEKTpHU3alus Tel U B3auMOJCHCTBUE
ANEKTPUYECKUX 3apSA0B, B3AUMOJICHCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MarHUTHBIX TIOJ€H TMOCTOSIHHBIX MAarHUTOB, J€HCTBUS
MarHUTHOTO TIOJii Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHHUTA,
CBOMCTBa DJIEKTPOABUTATENI MOCTOSHHOIO TOKa): (OpMyJIHpOBaATh
IIPOBEpPSEMbIE MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUs, OMUCKHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBITIOJIHATh ~ TpSIMble  M3MEPEHUS  TEeMIIepaTypbl,  OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpSOKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEIMYUH, CPABHUBATH
PE3YNbTAThl U3MEPEHUI C YUETOM 3aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BETUYUHBI OT
ApPyroili C  WCHOJb30BAaHUEM NPAMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONMPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN TOMEPEYHOro
CEYEHHMSI U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJIHMUKA, CHUJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHUK, OT HANpsDKEHUS Ha  I[POBOJHMKE,
UCCIIEJOBAaHME TOCJEIOBAaTEIbHOTO UM  MapajuleIbHOTO  COEJUHEHUH
MPOBOJHUKOB): IJIJAHUPOBATh MCCIEOBAaHUE, COOUpaThb YCTAHOBKY U
BBINIOJIHATh W3MEPEHHMs], CIEAys MNPEeIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl TMOJYYEHHOH 3aBHUCHUMOCTH B BUJE TaOMUIl U TrpaduKOB,
JieJ1aTh BBIBOJIBI 10 pe3yJibTaTaM UCCIIEIOBaHMS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUE MPOBOAHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBaTh W3MEPEHHs, coOMpaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJ€aysl MPEeASIOKEHHON MHCTPYKLHUHU, U
BBIUUCIISATh 3HAUEHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH IIpH padoTe C J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKkTepu30BaTh IMPUHIMNBI JECWCTBUS HW3YYEHHBIX HpUOOPOB WU
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha HMX omnucaHusi (B TOM YHCIIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMIPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIBTMETP, CUETYMK OJJIEKTPUYECKOW HHEPrUH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOPHI, HarpeBaTEIbHBIC IEKTPONPUOOPHI (IPUMEPHI), FIECKTPUIECKUE
MPEIOXPAHUTENH, AIEKTPOMATHUT, AJIEKTPOBUTATENb TTOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUI W HEOOXOIUMBIE
¢buznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHbBIC
npuOoOpbl MO CXeMaM M CXEMaTHMYHbIM pPHUCYHKaM (3KUIAKOCTHBIH
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CrOpaHusi, AJNEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI JIEKTPUUECKUX



LeMnel ¢ MOCIeA0BATENbHBIM U MAPAUIEIbHBIM COEIMHEHUEM JIEMEHTOB,
paznuuasi yciIoBHbIE 0003HAUEHHUS 3JIEMEHTOB JJIEKTPUUECKUX LETEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HMCIOJIb30BaHMS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOU
KU3HU JUIs o0ecrieyeHus: 0€30MacHOCTH NpH OOpallleHuy ¢ npudopamu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3J0POBbsI U COOIIOACHUS
HOPM 3KOJIOTHYECKOI'O MTOBEJAEHUS B OKPYKAIOLIEH Cpele;

OCYUIECTBJIATh MOUCK HMHPOpMaMK  (U3UYECKOTO COACpKAHUSA B
HNHTepHeTe, Ha OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpPaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBLACHATH HMHGPOpPMAIUIO,  KOTOpas
SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIB30BAaTh MPHU BHIIOJIHEHUH YYE€OHBIX 3aJaHUI HAy4YHO-MOMYJISIPHYIO
auTepaTtypy  (U3MYECKOro COAEp)KaHUs, CIPABOYHBIE  MAaTepuabl,
pecypcebl cety MIHTepHeT, BilageTh NpUeMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HH(GOPMALIMU U3 OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpPATKUE YCTHBIE COOOIICHMS,
0o006mass uHOpPMALMIO U3 HECKOJBKUX HUCTOYHUKOB (PU3UUECKOTO
COJEpKaHUsl, B TOM 4YHCIE MYyOJWYHO NPEACTABIATH PE3yJIbTaThl
IIPOEKTHOW WJIM MCCIENOBATEIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBbI TNOHATUHHBIM anmapar Kypca (U3HKH,
COMPOBOX/IaTh BBICTYIUICHHE MTPE3CHTALIUEH;

OpU BBITIOJHEHUH YYEOHBIX TPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB pacHlpeesiaiTh OOA3aHHOCTH B TIpPYyINIE€ B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBINIOJHEHUEM IUJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJAJ B
JEeSTENBHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTHUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K koHIly o0yueHus B 9 Kjacce rnpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

UCIIOJB30BaTh MOHSTHUS: CUCTEMa OTCYE€Ta, MaTephalibHasi TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIXKECHHS, Jehopmalius
(ympyras, mjiacTuyeckas), TpPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPJIOE TEIIO,
HEHTP TSHKECTH TBEPAOIO Tella, PaBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK W YJIbTPa3BYK, JJIEKTPOMAarHUTHBIE BOJIHBI,
1IKajga 3JeKTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAaJIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUs U MOTJOIIEHUs, anbda, O0eTa- 1 raMMa-u3JIy4eHHUs,
M30TOIBI, SIAEPHAsA SJHEPTETUKA,;



pasznuyarh SIBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE IMPSAMOJIMHENHOE
IBM)KEHHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBHKEHUE, CBOOOIHOE
NajJieHUue TeJ, pABHOMEPHOE JIBMXKEHHE IO OKPYKHOCTH, B3aUMOJCHCTBUE
TE€J, PEAKTUBHOE JBHKEHUE, KOJIEOATEIbHOE JIBM)KEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHME, OTPaKEHUE
3BYKa, NPSMOJIMHEHHOE PpaclIpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHUE
CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B
CHEKTP M CJOXXEHHE CIHEKTpaJIbHBIX I[BETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HWKHOBEHHUE JIMHEMUYATOIO CIEKTpa
U3JIy4YEHUs) IO OIMCAHMIO UX XapaKTEPHBIX CBOIMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MYECKUX SBJIICHUH B
OKpy»XaromeM Mupe (B TOM 4Yucie (PU3NYECKHUE SIBICHHS B NPHUPOJE:
IIPWINBBI U OTJIUBBI, ABMXKEHUE MIaHET COJTHEYHON CHCTEMBI, pEAKTHUBHOE
JBUKECHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKUE BOJHBI, IIyHAMH, 03XO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yJIbTPapUOIECTOBOIO M PEHTTEHOBCKOTO HW3IY4YEHHH, €eCTECTBEHHBIN
pasvoaKkTUBHBIM (OH, KOCMHYECKHE Jy4YHd, PaJHMOAKTUBHOE H3IyUYCHHUE
NPUPOAHBIX MHUHEPAJIOB, JIEUCTBHE PAJAMOAKTUBHBIX UW3JIYyYCHUH Ha
OpraHu3M YeJIOBeKa), IMPU 3TOM IEPEBOAUTh MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOICTBa (MPU3HAKU) (U3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢uznyeckue BENWYMHBI (CpPEeIHSAss U MIHOBEHHas CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, NMEepeMElIeHHe, MyTb, yrioBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CHUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tejla, HUMITYyJIbC Tejla, HMITYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, INOTEHLHUAJIbHAs HSHEPrusi Tena,
MOJHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsl CKATOU
NPYKMHBI, KHHETHYECKash DSHEprus, IIOJIHAs MEXaHUYecKas >SHeprus,
NEePUOJ U 4acTOTa KojeOaHuH, IMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeb MPETOMIIEHUS CPENbl), P OMHCAHUU
MPaBUJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICI HCHOJb3YEMbIX BEJIIUYUH,
0003HaYeHUssT W €IUHMIBl (U3HYECKUX BEJIWYMH, HAXOAHUTH (POPMYIIbI,
CBSI3bIBAIOIME JAAHHYIO (U3NYECKYIO BEJIMUYUHY C JPYTUMHU BEIMYMHAMU,
CTPOUTbH IpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA TN, (PU3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPIUHU, 3aKOH BCEMUPHOIO TATOTEHUS,



NPUHLUI CYNEepPHO3ULUMN CHJI, TPUHLHUI OTHOCUTeNbHOCTH [anuies,
3akoHbl HBIOTOHA, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOHBI OTPaXKEHUS U
MPETOMIICHHUS CBETA, 3aKOHBI COXPAHEHHs 3apsAA0BOT0 M MaCCOBOTO YHUCEI
IpU SACPHBIX PEAKIUSIX, IPU ITOM JAaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMaTHUECKOE BBIPAXKECHUE;

OOBSICHATh (U3NYECKHE MPOIECCHl M CBOMCTBAa Tel, B TOM 4YHCJIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CIEICTBEHHBIE  CBSI3U, CTPOUTH OOBsACHEHHWE U3  2-3
JIOTUYECKHX ILIAaroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SBJICHU, (PU3UYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemiatb pacyeTHhIe 3adaud (omMparIIMecs Ha cucTeMy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECCKHE
BEJIMYMHBI: HAa OCHOBE aHajlM3a YCJIOBUSA 3aJjaud 3allMChIBaTh KpPaTKOE
yCIIOBHE, BBISBIATH HEAOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE TSI PEUICHHUS], TPOBOJUTH PACUCTHI
OLICHWBATh PEAIUCTUYHOCTH TMOJYUYEHHOTO 3HA4YeHHsS] (U3UYECKOU
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PpEUIUTh IMpPU MOMOIIH
($u3NYECKUX METO/OB, HCHOJIb3Yysl ONUCAHUE HCCIENOBAaHUS, BBIICIATH
poBepsieMOe TPEIIONOKEHNE, OICHUBATh IPABWIBHOCTh  IMOPSAIKA
NPOBEJCHHUSI  UCCIICJIOBAHMSA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJII0IEHUI U OIIBITOB,;

OPOBOAUTH OMNbBITBI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
bu3MYECKUX CBOWCTB TeJ (M3yueHHE BTOpOro 3akoHa HploTOHA, 3aKoHa
COXPaHEHHUsI HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJEOaHWH MPYKUHHOTO
MasiTHUKa OT MAaccChl Irpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIATY/Ibl MaJIbIX KOJIEOAHUH, IPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pas3ioxeHne Oeoro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKalie M CBOMCTB H300pa)X€HHUsS TMpeAMeTa B COOMparouieit
JUH3€, HAOMIOJCHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOATENLHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa
0o0Opy/lOBaHUs, OMUCBIBATH XOJ ONBITAa W  €r0  Pe3yibTaThl,
(dbopmMyJIHpOBaTH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpeHee 3HAaYeHHE U3MEpsIeMOM BeIMYMHbl (POKYCHOE paccTOsHUE
coOuparoleil JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpEeHHUs
(M3MepUTeNbHOTO MTPUOOpPa);

NPOBOANTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYMH C
MCIIOJIb30BaHUEM MPSIMBIX H3MEPEHUN (3aBUCHMOCTD ITyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIB)KEHUM 0€3 HayaJbHON CKOPOCTH, NEpHUoAa
KOJIeOaHHI MaTeMaTH4eCKOro MasTHUKAa OT JUIMHBl HUTH, 3aBUCHMOCTHU
yria OTpaKeHHUs CBETa OT yrja MaJeHUs W yIJia MPEJOMIICHUs OT yria
NajJieHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHUpPOBaTh PpPe3yJbTaThl IOJTYYEHHOM  3aBUCHMOCTHU
(Gu3MYecKUX BEIUMYMH B BHUJE TaOIUIl M TpaduKoB, JENaTh BHIBOJABI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

NPOBOANTH KOCBEHHBIE M3MEpPEHUs (U3HUECKUX BEIMYUH (CpeaHsI
CKOpPOCTb U YCKOpEHHE TejJa IpPH pPaBHOYCKOPEHHOM  JIBUYKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJCHMs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKCHHsI, MEXaHHM4eckas pabdoTa W MOIIHOCTb, YacToTa |
nepuoa KojeOaHWW MaTeMaTHYecKoro U MPYKHHHOTO MAasiTHHKOB,
ONTHYECKas Cuia coOuparomiell JIMH3bI, PaTUOAKTUBHBIA  (HOH):
IJIAaHUPOBATh M3MEPEHUsl, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETysl MPEII0KEHHOW HHCTPYKIINH, BBIYUCIATDH
3HaYCHHE BEJIMYUHBI U aHATU3UPOBATH MOJYUYEHHBIE PE3yIbTaThl C YUYCTOM
3aJJaHHOU MOTPELIHOCTU U3MEPEHHU;

COOJTI0IaTh MpaBUjIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C JIa0OpaTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPHU3HAKK W3YYEHHBIX (PU3NYECKUX MOJICIICH:
MarepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TEJI0, TOUYEUHBIH HCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETApHAas MOJIE]Ih aTroMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX ONUcaHud (B TOM 4YHUCIE:
CIUIOMETp, NATYUKH TIOJIOKEHHUsS, PACCTOSHHUS WM YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKON, JO03UMETp, KaMepa BuiabcoHa), HUCHONB3ysS 3HAHHUS O
CBOMCTBaX (PU3UYECKUX SBJICHUW U  HEOOXOAuMble  (PU3NUECKHE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB M TEXHOJOTMUECKUX IPOLIECCOB
IpU pEeHIeHUH YYeOHO-MPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300pAKEHUI B MJIOCKOM 3€pKaJie U cOOUparolle JTMH3E;
NPUBOANTh  MpUMEpPHl  (HaxXomWTh  HWHPOpPMAIMIO O  TMpUMEpPax)
MPAKTUYECKOTO HCIIOJIb30BaHUs (PU3UUECKUX 3HAHUM B IOBCEIHEBHOM
KHU3HU U1l obecriedeHus: 0€30MacHOCTH MPU 0OpallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 370POBbS W  COOIOICHHUS
HOPM IKOJIOTUYECKOTO TMOBEACHHS B OKPY’KaIOIIEH Cpeie;



OCYIIECTBJIATh TMOUCK HHPOpManuu (U3HUECKOTO COJEpKaHUS B
HNuTepHeTe, caMocTOsATENBHO (POPMYIIHPYS MOUCKOBBINA 3aMpOC, HAXOAUTD
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MOJIYYeHHON MH(pOpMaIu Ha OCHOBE
UMEIOUINXCS 3HAHUN U TOMOJHUTENIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUil HAay4HO-TIOMYJIAPHYIO
auTepaTypy  (GU3MYECKOTO COAEp)KAHMSA, CIPABOYHbIE  MaTepuabl,
pecypcbl cetu MHTepHeT, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIlMM U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOIO COICpKaHUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM MCCIIEI0BATENbCKON
ACSITENFHOCTA, TPH 3TOM TPAaMOTHO  HCIOJB30BaTh  W3YYCHHBIH
MNOHATUUHBIN anmapar HM3ydyaeMoro pasjena (U3MKA M CONpPOBOXKIAThH
BBICTYIUICHHE TpPE3EeHTaleil ¢ yd4eToM OCOOEHHOCTEH ayJUTOPHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3jeiioB 4 TeM (uugposbIe)
Kourpoasnsie | IlpakTnyeckue
n/n NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypchl
Pa3nen 1. ®usuka u eé pojib B IO3HAHUHU OKPY:KAIOLIEro Mupa
bu6mmoreka [JOK
1.1 O} - 2
13K - Hayka o TipHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 o 2 1
HBIHCCIHC BETHIHIbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUHBIN METO/, ITIO3HAHUS 2 1 bubmorera [JOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeCHUS 0 CTPOCHHH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHHe BetiecTsa https://m.edsoo.ru/7f416194
29 JIBMyKeHHE W B3aUMOACHCTBHE YaCTHII 5 1 bubmuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHbie COCTO elecTBa 2
IPeratibl TOAMHA BEMECTD https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xkeHue U B3auMojeiicTBUE Tel
bu6mmoreka [JOK
3.1 MexaHnndeckoe SHHE 3
RARHACCROC AABHACHH https://m.edsoo.ru/7f416194
3.2 Nuepuus, macca, INIOTHOCTD 4 1 bu6mmoreka [JOK




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

bu6mmoreka [JOK

. .B 14 2
33 Cuna. Bupst o https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHust TBEpIAbIMHU 3 bu6mmoreka [IOK
' TeJIaMH, )KUAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBIIeHHE KIIKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoc(eproe nasneHHe 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )XKUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3zgea S. PaboTa 1 MOIIHOCTB. JHEPrUst
bubmuoreka [JOK
31 Pabora 1 momEOCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 IT 1
> POCTHIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
>3 examieckan JHeprit https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB IIO I[TPOPAMME 68 12




8 KVIACC

Koun4yecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoasusie | Ilpakruyeckue (itpp )
NMPorpamMMmblI Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TensioBble siBJIeHUsI
1.1 CrtpoeHue U CBOICTBA BEIIECTBA 7 bubmmorexa [IOK
' p B https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CIIOBBIE HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgea 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
21 DNEeKTPUYECKUE 3apsiibl. 3apsHKEHHBIC Tella 7 1 bu6mmoteka [JOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 IT i i 20 1
OCTOAHHBI SICKTPHICCIHIH TOX / https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.4 4
DMEKTPOMATHHTHAS HHILY KUK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5




9 KVIACC

Koun4yecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoasusie | Ilpakruyeckue (itpp )
NMPorpamMMmblI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazngen 1. Mexannueckue siBJIeHUsI
11 MexaHUYeCcKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONHUCaHUs https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 BzaumopeiictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHbBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexanuveckue KoJj1e0aHUA ¥ BOJHBI
but6mmoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{JOK
2.2 MexaHu4eckue BOJHBI. 3BYK 8 1 3 nonmoreka [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nesn 3. DjileKTPOMATHUTHOE T0JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI
11 DNEKTPOMarHuTHOE I0JIE U 6 ) bubmuoreka [IOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbBIE SIBJIEHUS
4.1 3aKOHBI pacCIIPOCTPAaHEHUsI CBETA 6 2 bubnnoreka [JOK




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

bubnunoreka [IOK
4.2
JIMH3BI ¥ OITUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
4. P 2
3 azjoxkeHue 0eIoro cBera B CIEKTP 3 httos://m_edsoo.rw/7#41 ada6
Hroro mo pazneny 15
Pa3zgen S. KBaHToBbBI€E SIBJICEHUSA
bubmuoreka [JOK
5.1 Hcnyckanue v morjioneHne cBeTa aTOMOM 4 1 hitps://m.edsoo ru/7f41 ada6
but6mmoreka [JOK
32 CTpoenne aToMHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 S nepHbie peakunn 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. IloBTopuTeIbHO-000011IAK0IINIT MOAY/Ib
6.1 [ToBTOpenue u 00o0IIEHNE COEPIKAHUS 9 ) bubmuoreka [IOK
' Kypca Gpu3nku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoasnbie | IlpakTtudyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
) ®u3nkKa — HaykKa O MPUpOJE. 1
SBneHust pupoOIbI
2 Pu3NYECKUE ABICHUS 1
3 duznyeckre BeIUUYUHbBI U UX |
U3MepeHue
VYpok-uccinenosanue "M3mepenne
4 TEeMIIepaTypbl IPU MOMOITA | 1
AKHUJIKOCTHOTO TEPMOMETpA U AaTUHKa
TeMmneparypol"
MeToapl HAyYHOTO ITO3HAHMS.
. bu6mmoreka [{OK
5 Omnwucanue Gpu3nYecKux sSBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MOMOIIbIO MOjIeIen
Ypok-uccnenosanue "IIpoepka
6 TUIOTE3bI: TaIbHOCTh MOJICTA [IapHKa, 1 |
MyIIEHHOTO TOPU30HTAIBHO, TEM
OoJbIIie, YeM OOJIbIIIe BBICOTA ITycKa"
Crpoenue BemiectBa. ONBITHI,
7 JIOKA3bIBAOIIUE TUCKPETHOE 1 bubmorexa HOK
p https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIeCTBa
bubanoreka 1HOK
8 JBr>KeHue 4acTHIl BEIIeCTBa 1

https://m.edsoo.ru/ff0a013e




Ypok-uccienoBanue «OnbITh O

9 HaOJIOJICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHUSA BEIIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSTHUMN
1 Bojbl. O000IIIEHNE 10 pa3AeTy bubnuorexa [JOK
«IlepBoHayanbHBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHMHU BEILECTBA»
MexaHndeckoe JBHKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa [TOK
- https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 Cropocte. Exunuitel ckopocth https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt ¥ BpeMEeHM IBUKECHUS buommorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa bubnnoreka [JOK
WHEPTHOCTHU TeJl https://m.edsoo.ru/ff0a0c10
16 ILtorHOCTH BemecTBa. Pacuer Macchl Bbu6mmorexa [JOK
1 00beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;¥ pabota «OrnpenencHue
TJIOTHOCTH TBEPOTO TEIIa
18 Pemenue 3amau no reme "IL1oTHOCTH bubmuoreka [JOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cuna kak XxapakTepucTUKa
19 B3auMoaercTBus Tei1. Cuia
ynpyrocti. 3akoH ['yka
20 JlaGopaTtopnas padota «3yuenue

3aBUCUMOCTH PACTAKCHUSA




(nedopmanuu) Npy>KUHBI OT
MPUIIOKEHHOMN CHIIBI»

21 SIBnenue Tarorenus. Cuiia TSHKECTH
CBs13b MEX]Iy CHIION TSKECTH U
. bubmuoreka [{OK
22 maccod Tena. Bec Tenma. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 no reMme "Cuia TSHKecTH

7 Cuna TsKECTH Ha IPYTHX IUIaHeTax. bubnuoreka [JOK
OU3NYECKHE XAPAKTEPUCTUKH TUITAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [JOK

24 Wsmepenne cun. JluHaMoMeT

p a p https://m.edsoo.ru/ff0al8cc
bubanoreka I1HOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHJI, HalIpaBJIEHHBIX
26 110 OJTHOM MpsIMOM bubmorexa HOK
o P ) https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIASA CHIT

27 Pemenue 3amag mo Teme
"PaBHoelicTBYIOIIAS CHIT"

)3 Cuna TpeHus U e¢ BUABL TpeHue B bubnuorexa [{OK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnas padora «3yuenue
3aBUCUMOCTH CHJIbl TPEHHUS

29 CKOJBKSHUSA OT CHJIBI TABJICHHS B bubmmorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOMINXCS
MMOBEPXHOCTEN»

30 Pemienue 3amayu Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CHJIIbI

31 Pemrenne 3amaud mo reMam: «Bec bu6mmoreka [JOK

Tenay, «I'papuueckoe n3obpaxeHue

https://m.edsoo.ru/ff0alde0




cu», «Cunbl», «PaBHOACHCTBYIOIIAS
CHID»

Konrponbnas padora no remam:
«MexaHnueckoe JBIKeHUe», «Macca,

32 IUIOTHOCTBY, «Bec Tenay,
«['paduueckoe n3obpakeHue CUD»,
«Cunb»

1 JaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [JOK
YBEIIMYEHUS NABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD

\ bubnuorexa [{OK
34 JaBJIEHHS Ta3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
Ilepenaua naBiaeHHS TBEPALIMU
35 TeJII;MH JKUIKOCTSIMM U Ir)a3aMI/1 bubmotera [IOK
> KA ' https://m.edsoo.ru/ff0a25b0
3axon [lackans

16 JlaBineHue B JKHAKOCTH U Tase, bubnuorexa [{OK
BBI3BAHHOE JCHCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3aga4d no teme «/laBieHue B bubmnoreka [HOK
SKUIKOCTH U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 CooOmaromuecs cocyabl

Harort A https://m.edsoo.ru/ff0a2970
bubmuoreka [{OK

39 Iuapa eCKHuH Tpecc

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

40 Manowmetpsl. [TopuineBoi
JKHIKOCTHBIN HacoC

A1 ATtMmocdepa 3eMu U IPUUUHEI €€ bubnuorexa [JOK
CYLLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. ATmMochepHoe bubnuoreka [IOK




JaBIICHUE

https://m.edsoo.ru/ff0a2bSa

W3mepenne atMOCHEpHOTo JaBlICHHUS.

bu6mnoreka [HOK

43 Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 JaBJIEHUS OT BI)ICOTIj)HFa).ZI YPOBHEM bubnmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnuorexa [IOK
JIaBJIEHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3anau mo reme "
ATtMocdepHoe maBieHue"
JleicTBUE KUIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJO. bubmoreia HOK
https://m.edsoo.1u/ff0a3276
ApxumeznoBa cuiia
JlaboparopHas pabota «OnpeneneHue
43 BBITAJIKMBAIOIICH CHIIBL, Bbu6mmoreka [JOK
JEUCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTH)
JlaGopaTopHnas pabora 1o Teme
49 «HccrnenoBanue 3aBUCUMOCTH Beca bubmuoreka [{OK
TeJa B BOJE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B KUJIKOCTh YacTH TeJla»
bubmuoreka [{OK
30 Hnaase Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabota
51 "KoHcTpyupoBanue apeomerpa win
KOHCTPYUPOBAHUE JIOJIKU U
onpeaeneHue e¢ rpy30no bEMHOCTH"
52 Pemienne 3amaud mo remam: «IlimaBanue bu6mmoreka [JOK




cynoB. Bo3nyxormnnaBanuey,
«JlaBieHue TBEPAbIX TEN, JKUAKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas paborta no teme

53 «/laBlIeHHE TBEPABIX TE, )KUIKOCTEN

Y Ta30B»
bubnnoreka 1IOK

>4 Mexarrieckas padora https://m.edsoo.ru/ff0a3{f82

bu6nmoreka [JOK

>3 MomHocTs. EMHHIE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuer

56 MOIIIHOCTH, Pa3BUBAaEMOM MpHU 1
MOABEME I10 JeCTHHIIE"

57 IIpocTeie MexaHu3Mbl. Poryar.

PaBHOBecue cui Ha peiuare
Pbruaru B TexHuKe, OBITY U IPUPO/IE.

58 JlaboparopHas paboTa 0.5 bubnmoreka [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdaray

59 Pemenue 3agay 1o teme «Y CJIOBUSA bubnuoreka [{OK
PaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro aecTpust
Mexanusma. Jlaboparopnas pabota

60 . 0.5
«3mepenue KII/] HaknoHHOM
TIOCKOCTID)

61 Pemenue 3amad mo teme "Pabora, Bbu6mmoreka [JOK
MotiHocTb, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckas SHEprusi. bubnuoreka [IOK




Kunernueckas u moTeHuamIbHas
SHEPrus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

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

64

YPOK-3KCIIEPUMEHT 110 TEME
"OKCIIEpUMEHTAIBHOE OIPEECIICHHUE
WU3MEHEHUs! KHHETUYECKOU U
MOTEHLIUAIBHON YHEPTUH IIPU
CKaThIBaHUHU TeJa [0 HAKIIOHHOM
I0cKoCTH"

65

KonTponbhas pabota no teme
«PaboTa 1 MOIITHOCTH. DHEPTHS

66

PesepBHbiit ypok. PabGoTta ¢ Tekcramu
o TeMe "MexaHnueckoe IBIKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHblit ypok. Pabota ¢ Tekcramu
o TeMe "JlaBiieHre TBEPIBIX TEll,
JKHUIKOCTEH U ra3oB"

bu6manoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblii ypok. Pabota ¢ Tekcramu
no Teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12




8 KVIACC

Kosn4yecTBo yacos JIeKTPOHHBbIE
Ne Hara uuppossie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ONBITHBIC 1 bubmoreia HOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpIOTro, )KUJKOTO U | bub6nnoreka [IOK
ra3o00pa3HOro COCTOSIHUM BelllecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPOTO,
4 KHUKOTO U Ta3000pa3HOT0 COCTOSIHUI 1
BEIIIECTBA HA OCHOBE IOJIOXKEHUHN
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
5 Kpucrannnueckue u amopdHbIe TeIa 1 bubamorexa [OK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHME M KalTWUISIPHOCTb. 1 bubnmoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclInpeHne U CxKATHE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsA3b TEeMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKEHUS 1
YaCTHI]
9 Buytpennsis sueprus. Croco0sl 1 bubnuoreka [IOK
W3MEHEHUS] BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buael Terionepenaun 1 bu6mmoreka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIIOJIb30BaHUE TEIUIOBBIX CBOICTB
BELIECTB U MAaTEPHUAJIOB B LIEIAX

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"
12 KonnuectBo TemnoTel. Y nenbHast bubnuorexa [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnuoreka [IOK
TerooOMeH 1 TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHas pabota
14 "UccmenoBaHue SBICHUS Bbu6mmorexa [JOK
TeI1000MeHa IpHU CMENIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoAbI"
Pacuer konu4yecTBa TEIIOTHI,
15 HE0OXO0IUMOTO JIJIsl HArPEeBaHUS Teja
Y BBIJICJISIEMOTO UM TPU OXJIAKIECHUU
16 JlaboparopHas padota "OnpenencHue bubnmoreka [JOK
yAEJIbHON TEIIOEMKOCTH BenlecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINBA. Y JeIbHas TEIIoTa bubnuoreka [JOK
CropaHust https://m.edsoo.ru/ff0a7b5a
IImaBienue 1 oTBEpAEBaHUE
P bu6mmoreka [JOK
18 KPUCTAJUIMUECKHUX TeJl. Y IeNbHas
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
19 JlaGopatopHas pabora "OnpeneneHue bubnuoreka [IOK
YIEIbHOM TEIJIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHACHCAIIUS. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenpHas Temiora bubanoreka I1HOK




napooOpa3oBaHUs U KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhl KUITCHHSI
oT atMoc(epHOTro TaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEIBHON BJIAXKHOCTH BO3ayXxa"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeneneHue
BJI&JXHOCTH BO31lyXa

24

[TpuHuMIIBI paOOTHI TEIIOBBIX
nsurartenedt . [laposas TypOuHa.
JlBuratesnb BHYTPEHHETO CTOpPaHUs

25

KII[] TenmoBoro nBuratesns.
TernnoBble ABUraTENN U 3a1UTa
OKpY’Karolllel cpeasbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c¢c

26

3aKOH COXpaHEHMsI U MTPEBPALLCHUS
SHEPIUu B TEIUIOBBIX Mpolieccax

27

[ToaroToBka K KOHTPOJIBHOM paboTe
mo Teme "TemnoBkie SBICHUS.
N3menenune arperaTHbIX COCTOSIHUI
BenecTna"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a8312

28

KonTponbnas pabota no teme
"TermnoBele aBiaeHusa. U3MeHenue
arperaTHbIX COCTOSIHHI BerecTa"

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

29

Dnektpusanus Te. JIBa poaa
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccnenoBanue "OneKTpu3anusa
TeJ MHAYKIUEH U pu
COTPUKOCHOBEHHUH"




BzaumogeiictBue 3apSKCHHBIX TCJI.

bubmuoreka [{OK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE TOJIE.
HanpsikeHHOCTB 3JIEKTPUYECKOTO bubnuorexa [JOK

32 nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEH
Hocurenu snexTpuueckux 3apsiios.

33 OnemeHTtapHbliii 3apsaa. CTpoeHue
aToma

34 [IpOoBOAHMKY U TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPaHEHUS DJIEKTPUUECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6

15 Pemenue 3amau Ha npuMeHEHHE bubnuorexa [JOK
CBOMCTB JJIEKTPUYECKUX 3aPs10B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIOBUS €T0

36 cymiectBoBanus. Mctounuku Eubmiorexa OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOrO TOKA

37 JIeNCTBUA DIIEKTPUYECKOTO TOKA bubmmoreia LIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccienosanue "Jlelicreue

38 AJIEKTPUYECKOTO T10JIsI HA IPOBOAHUKH 1
U TURJEKTPUKU"

39 DNEeKTPUYECKUNA TOK B METAJIIaX, bubnuorexa [IOK
JKUAKOCTSX U razax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lelb U €€ COCTaBHbIE
qJacTu
Cuna Toka. JlaboparopHas pabota

41 "H3MepeHne u peryJIupoBaHUe CUIIbI 0.5 bubmmorexa [IOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DJNEKTPUUECKOE HATIPSIKCHHUE.
Bonbsrmerp. JIaboparopuas pabota

Bbu6mmoreka [JOK

42 "U3mepenue u peryiupoBaHue 0-5 https://m.edsoo.ru/ff0a%¢ 14
HarnpsxeHus"

43 ConpoTuBIiieHHE TPOBOJHUKA. bubnnoreka [JOK
VY ienpHOE CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHras paboTa "3aBUCHMOCTh

44 AIEKTPUUECKOTO COMPOTUBIICHUS | bubnmoreka [JOK
MMPOBOJHUKA OT €r0 JUINHBI, TLIOMA I https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEUCHUS U MaTepuana"
3aBUCHUMOCTD CUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa a71s yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
JlaGoparopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UIYILET0 Yepe3 PE3UcTop, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBJICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [locnenoBarenpHOE U NapaieIbHOE
CO€IMHEHUSI TIPOBOJHUKOB
JlabopaTtopHnas pa6ota "IIpoBepka

43 MIpaBUJIa CIIOKEHUS HAIIPSKEHUN IIPU | bubnuorexa [IOK
IOCJEI0OBATENLHOM COEUHEHUH IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
Jlabopatopnas pabota "IIpoBepka

49 MpaBwiIa 1Jid CWIbl TOKA MPU 1 bubnuorexa [{OK

napajuieIbHOM COEAMHEHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemienue 3aga4d Ha IMPUMCHCHUC

50 3akoHa OMma 1 pasInyHoro buGnnorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
CO€IMHEHUSI IPOBOJHUKOB
51 PaboTa 1 MOITHOCTb JIEKTPUYECKOTO bubnuoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabora "OnpeneneHue
52 a0OTBI ¥ MOIITHOCTH AJIEKTPUIECKOTO bubmorexa HOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DeKTpUYECKUE IIENH U MOTPEOUTENN
53 AJIeK quGCKoﬁ SHEPTUU B 6I:IZIT bubmmorexa [TOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUECKHUE 3apsi/Ibl.
54 3apspKeHHbIE Tena U UX bubmmorexa [TOK
p N . https://m.edsoo.ru/ff0abd2¢
B3auMoieicTBus. [locTOSHHBIN
ANEKTPUYECKUH TOK"
KonTponbhas pabota no teme
"DreKTpuUecKue 3apsbl.
Bbu6mmorexa [JOK
55 3apspKeHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoeiicTBus. [locTosHHBIM
ANEKTPUUECKUM TOK"
56 [TocTostHHBIE MarHUTHI, KX
B3alMOJICIICTBHE
57 VYpok-uccinenosanue "N3yuenue bubnuoreka IOK
MoJIeH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noJie. MarHuTHOE 1oJIe
bu6mmoreka [JOK
58 3eMiId U €ro 3HaueHue IS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmnbIT Opcrena. MarauTHoe nosue
JIEKTPUUYECKOr0 TOKa MarHuTHoe
I10JI€ KaTyIIKH C TOKOM

Bbu6morexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMmeHeHne AIeKTPOMAarHUTOB B
texauke. Jlaboparopnas pabota
"N3yueHue neicTBUS MarHUTHOTO
T0JIsI HA POBOJAHUK C TOKOM"

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DJEeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnionb3oBanue
ANIEKTPOJBHUraTeNeil B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas pabota
"KoHcTpynpoBaHue u u3yueHue
paboTHI AJIEKTpOoABUTATENS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel @apazes. 3aKoH
3JIEKTPOMATHUTHON UHAYKIUH.
IIpaBuno Jlenna

63

Onekrporeneparop. CriocoOs
MOJTYYCHHSI AIIEKTPHYCCKON SHEPTHH.
DNEeKTPOCTAHIINY HA
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTHUU

64

[ToaroToBka K KOHTPOJIBHOM padboTe
110 TeMe "DIJIEKTPUUECKUE U
MAarHUTHBIC SIBJICHUS"

65

Konrponsnas padora no Teme
"DeKTpUUeCcKrue U MarHUTHbHIC
SIBJIICHUS"

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

66

PesepBHbIit ypok. Pabora ¢ Tekcramu

bu6mmoreka [JOK




o teme "TermnoBele sBiaeHUs"

https://m.edsoo.ru/ff0accSe

PesepBubIit ypok. PaboTta ¢ Tekcramu

. bubmmoreka [IOK
o7 g;;{i;f;;gci;?’;ggf " 1 https:// m.edsol_.[ru/ ff0acdc6
68 PesepBHblii ypok. Pabota ¢ Tekcramu 1
1o TeMe "MarHurtHele sBIeHHA"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOTPAMME




9 KVIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
[
Jlj;-n Tema ypoxa Bcero Kontpoapiere | Tpakriieckue ll/:l[:;:eﬂl/lﬂ :)Ig;)pallzizlfenbﬂble
padoThI padoThI pecypest

MexaHnueckoe OBIKECHHUE.

1 MarepuanbHasi TOUKa 1

5 Cucrema orcuera. OTHOCUTEIIHLHOCTD | bubmuoreka [JOK
MEXAaHUYCCKOTO JBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSAMOJIMHEWHOE 1 bubnnorexa [JOK
JIBUKCHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsAMOIUHENHOE

4 nekenue. CpeqHsis 1 MTHOBEHHAs 1
CKOPOCTh

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE | bubnnorexa [JOK
JBI)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O ABM)KECHUS. 1
I'paduk ckopoctu
JlaGopaTtopHas padota "Onpezenenue

7 YCKOPEHUS Teja Mpu | | bubnunoreka [JOK
PaBHOYCKOPEHHOM JABUXEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TuiockocTh"

g CBoOomuoe mmagerue tei. OIbITh |
lanunes

9 PaBHOMEpHOE nBHXKEHUE IO | Bbu6mmorexa [JOK

okpy>xHocTH. [lepuon u yactora

https://m.edsoo.ru/ff0ael76




oOparienus. JIunerinas u yriosas

CKOPOCTH
10 [{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE
1 [lepsriii 3akoH HetoToHa. BexTop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubnuoreka [IOK
PaBHOpelicTBYIOIIAs crita https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akoH HproTOHA. bubnnorexa [JOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3an1a4 Ha npuMEHEHUE bubnnorexa [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Cuua ynpyroctu. akon I'yka httns://m.edsocl;.lru/faneca2
16 Pemrenue 3agad o teme «Cria
YIOPYTOCTH
17 JlaboparopHas pabota «Onpenenenue bubnnorexa [HOK
JKECTKOCTH NPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Cua Tperna httos://m.edsocI;.Iru/fanﬂ 38
19 Pemenue 3amaa mo reme «Cuna bubnuotexa [JOK
TPEHHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "OnpenencHue bubnunorexa [JOK
KO3 PUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemnrenue 3amau nmo reme ""3aKOHEI
21 Hrrotona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
— https://m.edsoo.ru/ff0afb8e
” Cuna TSXKEeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTCHUA. YCKOI)CHI/IC CBO6OI[HOI‘O

https://m.edsoo.ru/ff0af044




naaCHUA

VYpox-koHpepenuus "JIBrkeHue Ten

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPa
(Conneunas cucrema). ['amakTuku"
Pemenue 3anau no reme "Cuna
24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

75 IIepBas kocMu4ecKast CKOPOCTb. bubnuoreka [IOK
HesecoMocTs 1 nieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHAIBHON TOYKHU.

26 AOGCOJIFOTHO TBEPJIOE TEJIO. bubnnorexa [JOK
PaBHOBecue TBEpI0TO TETA C https://m.edsoo.ru/ff0afe36
3aKpEIJICHHOW OCBhIO BpallEeHUS

27 MowmeHnT cuibl. LlenTp TshkecTn

)3 Pemenue 3agad mo reme "MomeHT bu6mmoreka [{OK
cuibl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 TeMe "MexaHUUeCKOe IBIKEHUE buGnnorexa LIOK

" " ' https://m.edsoo.ru/ff0b0408
BzanmoneiicTBue Ten
Konrponbnas padora no teme
30 "MexaHH4ecKOe IBHKEHHE bubmmorexa [IOK
N | ) https://m.edsoo.ru/ff0b06ec
B3anmoneiictBue Ten
Nmnynbe Tena. UMiysase cusibl. 3aKoH
31 COXpAaHEHUSI UMITYJIbCA. YTIPYTO€ U bubmorexa HOK
p y o Py https://m.edsoo.ru/ff0b07fa
HEYTPYroe B3auMoJICHCTBUE

1 Pemenne 3amau nmo teme "3akoH bu6mmorexa [JOK
COXpPaHEHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koH(pepeHuus "PeakTuBHOE




IBUKEHUE B IIPUPOJIE U TEXHUKE"

34 Mexanudeckas paboTa ¥ MOIITHOCTh bubmmorexa LHOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBU>)KEHHUH TeJla 1o
TOPU30HTAJIbHON IIOBEPXHOCTH
37 CBsi3b 2HEPTUH U PAOOTHI.
[ToreHmansHas >HEPrUst
o Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETUYECKON YHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUH B
MEXaHUKe
40 JlaboparopHas pabota «M3yuenue bubnmoreka [JOK
3aKOHA COXPaHEHUS YHEPIUm») https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHus. bubnmorexa [JOK
Brinyxnennble konebaHus. Pesonanc https://m.edsoo.ru/ff0b200
43 MareMaTnyecKkuii ¥ Npy>KUHHBINA
MasATHUKHU
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuoaa KoaebaHui OT KECTKOCTH brbmiorexa LJOK
https://m.edsoo.ru/ff0b197a
MIPY’KUHBI U MAcChl Ipy3a»
45 [IpeBpanienue 3Hepruu Npu

MEXaHMYECKUX KOJICOaHMSIX




JlaGopatopHas paborta «OnpezneneHue

46 YaCTOTEI U IIEPHUOA KOJIEOaHuil buGnnorexa LIOK
p https://m.edsoo.ru/ff0blaec
MIPY’KUHHOT'O MASITHUKa»
Jlaboparopnas pabota «IIpoBepka
47 HE3aBHCHUMOCTH IEPUOJIa KOJIeOaHHi bubnmoreka [JOK
rpy3a, HOABELIEHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»
Mexanuueckue BoJHbI. CBOICTBA
bu6mmoreka [IOK
48 MEXaHW4eCKUX BOJIH. [IpogosibHbIE 1
https://m.edsoo.ru/ff0b21fe
[IOTIEPEYHBIE BOJIHBI
VYpoxk-koHpepeHuus "MexaHHuecKue
49 BOJIHBI B TBEPJIOM TEJIE.
CeiicmMuueckue BOIHBI"
50 3Byk. PacnipocTpanenue n otpakeHue
3ByKa
Ypok-uccnenosanue "HabmroneHue
51 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"
5 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI pE30HAHC
53 VYpoxk-koHpepeHuus "YnpTpa3Byk U bubnnorexa [JOK
uH(pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
" bu6mmoreka [IOK
54 TeMe "3aKOHbI COXPAHEHUS.
" https://m.edsoo.ru/ff0b25{0
Mexanunueckue KojaeOaHHs U BOJTHBI
KonrponsHas padora no teme
55 "3akoHbI cOXpaHeHus. MexaHnueckue

KOJIeOaHUs U BOJIHBI"




BJICKTPOMaFHI/ITHOG II0JIC.

bubmuoreka [JOK

56
DJIEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJH
VYpok-koHpepenuus "Hlkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnunorexa [JOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenue
. bu6mmoreka [JOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIHI0 MOOMIIBHOTO TeseoHa
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOTHI U JUIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DJeKTpoOMarHuTHasi IpUpoJia CBETA.
61 Cko OIZTB cBeTa Boml:osme CBOIiCTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [Ipsamonuneitnoe
62 acIpoCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa [JOK
pactipoctp ' https://m.edso0.ru/ff0b3658
Counnua u Jlynst
3aKOH OTpa)KE€HUsI CBETA. 3epKaJia.
bu6mmoreka [IOK
63 Pemenue 3amau Ha npuMeHeHHe
https://m.edsoo.ru/ff0b38c4
3aKOHA OTpPaKEHUsSI CBETa
64 IIpenomiienue cBeTa. 3aKoH bubmuoreka [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITosiHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonbs3oBaHue MOTHOTO BHYTPEHHETO bubmmorexa [JOK
1P https://m.edsoo.ru/ff0b3cSc
OTpPaXEHUS B ONTHYECKUX CBETOBOIAX
66 JlaGopaTtopHast padota "UccnenoBanue




3aBUCUMOCTH YyTIJIa NPCIIOMIICHUA
CBE€TOBOI'O JIy4da OT yIJjia IaJiICHUA Ha

nn

rpaHuie "BO31yX-CTEKIJIO

VYpoxk-koHpepenuus "Mcnonb3oBanue

67 ITOJIHOI'O BHYTPEHHEIO OTPAKECHHUS:
CBETOBO/bl, ONTUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTryeckas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3{2¢
bu6mmoreka [JOK
69 [TocTpoeHue n300paxeHuii B THH3aX
P p https://m.edsoo.ru/ff0b444a
JIaGoparopHas padora "Onpenenenne
70 box 1(?Horlco) acho;IHI/I;{ u OII)'ITI/I‘ICCKoﬁ bubmorexa HOK
y p . " https://m.edso0.1ru/ff0b4206
CHJIBI COOMPATOIIEH JIMH3BI
71 Ypok-koHpepenius "OnTuyeckue bubnuorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [IOK
e https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "JledekTs
3penus. Kak coxpanuts 3peHue"
Paznoxenue 6emoro ceeta B CIIEKT).
OneiTel HetoTona. CrioxeHue bu6mmoreka [IOK
74
CIIEKTpaJIbHBIX 1IBETOB. [{ncnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaboparopHas paboTa "OnBITHI 11O
pa3iIokKeHUIo OEJI0ro CBeTa B CIEKTP U
bu6mmoreka [IOK
75 BOCIIPUSATHIO L[BETA IIPEIMETOB IIPU UX

HaOJIIOIEHUH Yepe3 LIBETOBbIE
¢bunbTpHI"

https://m.edsoo.ru/ff0cOe2a




VYpok-nipaktukym "BoiaHoBbIE

76 CBOICTBA CBETa: IUCIIEPCHSI,
uHTepdepeHys u audpaxaus”
77 OmnbiTel Pesepdopaa u niianerapHas bubnnorexa [JOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens aroma bopa
Hcnyckanne u morJionieHue cBeTa
79 atomoM. KBauTel. JIuneluaTeie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "Habmonenne bubnmnoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUJIbI bubmmorexa [JOK
A A https://m.edsoo0.ru/ff0c1672
2 Crtpoenue aToMHOTO siyipa. HykinoHHas bubnunoreka [JOK
MOJIEIIb https://m.edsoo.ru/ff0c18ac
23 PannoaktrBHBIE TpEBpaLICHUS. bubnmoreka [JOK
H3oTornbl https://m.edsoo.ru/ff0clal4
%4 Pemenue 3amad mo teme: bubmuoreka [JOK
"PanuoaktuBHBIC NpeBpaleHus" https://m.edsoo.ru/ff0c1bda
85 [Tepuon nmonypacnana
Vpok-koHDepenmnus "PagnoakTUBHBIE
86 I/I3IjI ‘-IGHI/IS(Ii) BpH UpoJie, METUIINHE bubmmorexa [JOK
Y | PUPOZIS, MEIHIIHE, https://m.edsoo.ruw/ff0c2126
TEXHUKE
SInepHbIe peakini. 3aKOHBI
87 COX paHeHIEH 3aps1JI0BOrO U MacCOBOTO bubmmorera [JOK
P P https://m.edsoo.ru/ff0c1c58
qucell
28 DHeprus CBA3U aTOMHBIX sifiep. CBs3b bubnunoreka [JOK

MacCChl U SHCPIr'un

https://m.edsoo.ru/ff0c1d7a




Pewenue 3anau no reme "Anepusie

89 |
peakiuu
Peakunu cuHTe3a u nenenus suep. bubnuoteka [JOK
90 \
Uctounuku sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus " nepras
91 sHepreTuka. JlencTBus
PaJIMOaKTUBHBIX U3ITyUYCHUH Ha KUBBIC
Opranu3Mbl"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
9 TeMe "DIEeKTPOMarHuTHOE TOJIE. bubnunorexa [JOK
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie sBiieHus"
Konrponbnas padora no teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DJIEKTPOMarHUTHBIC BOJTHBI.
KBanToBnic sBicHUS"
IToBTOpenue, o0o0IIEeHHE.
94 JlaGopaTopHbie pado 0 Kypc bubmorexa HOK
TOPHBI THI II
" p p“ p " yPey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
[ToBTOpenue, 0606meHue. Pemenue
bu6mmoreka [JOK
95 pacyYETHBIX U KQaUECTBEHHBIX 3aJa4 MO
" " https://m.edsoo.ru/ff0c2572
TeMe ""TernoBbie MpolecChl
IToBTrOopenue, o0o0eHue. Pemenne
bubmuoreka [JOK
96 pacUETHBIX U KQaU€CTBEHHBIX 3aa4 MO
| . https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TemioBsIxX qBUrareneu
[ToBTOpenue, 0606meHue. Pemenne
Bbu6mmorexa [JOK
97 pacCUYETHBIX U KQaUECTBEHHBIX 3a/a4 M0

teme "KIIJI snekTpoycTanoBOK"

https://m.edso0.ru/ff0c2b30




IToBTOopenue, o0o0mIeHHE.

bubmuoreka [JOK
o8 {IaGOPaTopHHe pa6O"TH 1o xypey ! ! https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBICHUS
[ToBTOpenue, 0606menue. Pabora ¢
" bubmuoreka [JOK
99 TEKCTaMU I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHUKE
[ToBTropenue, o6o0menue. Padora ¢
100 Texkcramu 1o teMe "Konebanus u 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, o6o0menue. Padora ¢
101 TekcTaMu 110 TeMe "CBEeTOBEIE 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0c3044
SABIICHUS
[ToBTropenue, o6o0menue. Padora ¢
102 TexcTamu 110 Teme "KBanrtoBas u 1
anepHas pusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

» ®uzuka: 7-i kinacc: 6a30BbIN ypOBEHb: YUeOHUK, 7 kinacce/ [lepblkun
N.M., UanoB A.U., AkunonepHoe o0iectBo «M31aTenbcTBO
«IIpocseienue»

» Gusuka, 8 knacc/ Ilepoimkun A.B., O611ecTBO ¢ OrpaHUYEeHHOM
OTBETCTBEHHOCTHIO «M31aTenbeTBO «OK3aMeH»

» Gusuka, 9 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEeHHOM

OTBCTCTBCHHOCTBIO ((I/IBI[aTeJ'IBCTBO «DK3aMen»

METOANYECKHUE MATEPHUAJIbBI U1 YUUTEJIA

COopHuk 3an1a4 1o ¢pusuke 7-9 knacc. Jlykamuk A.B.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
1000abHUK

PemryOrs
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