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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKE Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUA
COCTaBJicHa Ha OCHOBE IOJOXEHHH W TpeOOBaHWI K pe3yibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHONM MPOrpPaMMBbl, TMPEACTABICHHBIX B
OI'OC OOQ, a Takxe ¢ yuérom ¢eaepaibHON paboueil MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Copepxanwe mporpamMMmbl 1O (HU3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBCHHOHAYYHOW TPaMOTHOCTH OOYyYalOUUXCS W OPTaHM3aIMi0 H3y4eHUs
bu3MKN Ha JEATEIBHOCTHOW OCHOBE. B mporpamme mo (u3HKEe YYHUTHIBAIOTCS
BO3MOKHOCTH ydeOHOro mnpeaMera B peanusauuud TpeboBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METalpeAMETHBIM pe3yibTaTaM OOyUEHHMs, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUs.

[IporpamMma 1o (¢u3MKe yCTaHABIMBACT paclpeleleHne y4eOHOTro maTepuana
no rogaM oOydeHus (Mo KjiaccaM), MpejaraeT NPUMEPHYIO MOCJIEI0BATEIbHOCTD
M3YYEHHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NIPEAMETHOTO COJIEPKaHUs U yuETe
BO3PACTHBIX OCOOEHHOCTEN 00yYarOIUXCsl.

[Iporpamma 1o ¢usuke pa3paboTaHa C LEIbIO OKa3aHUS METOIWYECKOM
MOMOIIIHM YYUTEIIO B CO3/IaHUU paboUueii MpOrpaMMBbI 10 y4eOHOMY TIPEIMETY.

®uszuka SBISETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYUHBIX Y4YEOHBIX
MPEeIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHU,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHEH U du3nueckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KApTHHY MHUpa, MPEIOCTaBIsIeT Hanboyiee SICHBIC
oOpa3ipl MPUMEHEHUsI HAyYHOTO0 METOJa IMO3HaHHWSA, TO €CTh CHoco0a TMOMydeHUs
JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 THaBHBIX 3a7a4 (U3UYECKOTO O0pa3oBaHUs B CTPYKType OOIIETro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHOH TIPaMOTHOCTH H
WHTEpeca K HayKe Y 00y4Jaronuxcs.

Wzydenne ¢pusuku Ha 6a30BOM ypOBHE MpEIoaraeT OBIaIeHUE CIETyIOIINMA
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYYHYIO ITPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e HUHTEPIPETHPOBATH JAHHBIE U UCMOJIB30BATh HAYUHBIE JOKA3aTeIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

Ilemn wu3ydeHuss (u3MKM HA ypOBHE OCHOBHOTO 00Mmero oOpa3oBaHUsA
onpenenensl B KoHuenuuu mnpenoaaBanus yueOHOro mnpeamera «Dusuka» B
oOpa3oBaTeNnbHBIX OpraHu3aiusax Poccuiickoit @enepamnnu, pearn3yonmx OCHOBHBIE
o0mieoOpa3oBareibHble  TPOrpaMMBbI,  yYTBepXKAEHHOW  pemeHueM  Komnerun



MunucrtepctBa npocBerieHus Poccuiickori deneparuu (mpoTokon ot 3 mexadps
2019 r. No [TK4gBH).
Heau nzyuyenust Gpu3uKu:

IpPHOOPETCHUE HHTEpeca M CTPEMIICHHS OOydYalIIuXCsd K HAyIHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIC MO3HAHWUS M (HOPMHUPOBAHUE
HCCJICIOBATEILCKOTO OTHOIIICHUS K OKPY KAIOITUM SBIICHUSIM;
(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yibTaTa U3YYCHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

dbopMHupOBaHUE TPEACTABICHUNA O pOIM (PU3UKH JJISI Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeCTaBICHUM 0 BO3MOJKHBIX cdepax Oymyriei
npo¢eCCUOHATILHON JIeSITEIPHOCTH, CBS3aHHOW ¢ (DU3MKOM, IMOJATOTOBKA K
JanbHEHIIeMy 00y4eHHUIO B 3TOM HATPaBIICHUH.

JlocTrkeHre 3TUX 1Lefield MporpaMMel o (PU3MKe Ha YPOBHE OCHOBHOT'O OOILIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHNE 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
MpUOOPETECHUE YMEHHUM OMUCHIBATh U OOBICHATH (PUIMUECKUE SIBICHUS C
HCITOJTh30BAaHUEM TTOTYICHHBIX 3HAHHA;

OCBOCHHME METOJIOB PEIIEHUsS TMPOCTEHIIMX pacu€THBIX 3a7a4 C
UCIIOJIb30BaHUEM busznuecKux MOJICIICH, TBOPYECKUX u
PAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHEC YMEHUH HAOMIOAATh MPUPOIHBIC SBJICHUS W BBITIOJHSATH OIIBITHI,
nabopatopHble  pabOThl U DKCHEPUMEHTAJIbHBIE  HMCCJIEAOBAaHUA  C
WCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ WHpOpMaNKe (GU3NIECKOTO ConepKaHus,
BKJIFOYasi WH(OpPMAIMIO O COBPEMEHHBIX JOCTIDKCHHSIX (U3WKH, aHAIN3 U
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO cdepaMu MpodecCHOHATBHON AESTEIbHOCTH, CBI3aHHBIMU C
(bu3HKOI, 1 COBPEMEHHBIMHU TEXHOJOTHUSIMH, OCHOBAHHBIMU HA JIOCTHUKEHUSIX
¢bu3nUecKoi HayKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro

oOpazoBanust otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNENI0), B 8
Kiacce — 68 yacoB (2 yaca B Hemenwo), B 9 knacce — 102 yaca (3 yaca B HeIel0).

[Ipennaraemeiii B mporpamMme mo ¢GU3MKe MepeueHb JadopaTopHBIX paboT u
OTIBITOB HOCHUT PEKOMEHJIATeIbHBIN XapakTep, YUUTENb JETaeT BBHIOOP MPOBEIEHUS
nabopaTOpHBIX pPabOT ¥ OMBITOB € YYETOM WHAWMBUIYAIBHBIX OCOOECHHOCTEH



oOyJaromuxcsi, CIUCKa HKCIEPUMEHTAJIbHBIX 33JaHUN, TpPEIaraéMblX B paMKax
OCHOBHOTI'O T'OCY/IapCTBEHHOTI'0 3K3aM€eHa 10 (pU3UKE.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B MO3HAHUM OKPYKAIOIIEr0 MUPA.

®uszuka — Hayka o mpupone. SBneHus npupoipl. DU3NYECKUE SBIICHHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuyuHbL. M3Mepenue Qusnueckux BenuuuH. Duznmyeckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CicTeMa €IMHHIL.

Kak (¢wu3mka w JApyrme ecTeCTBEHHbIE HAyKH HW3Y4aloT  TPUPOIY.
EcTecTBeHHOHAyuUHBIE METOJ TO3HAHUS: HAOIIOJEHUE, TOCTAHOBKA HAYYHOIO
BOIPOCA, BBIJBM)KEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmrotaemMoro sipiieHus. Onucanne GU3NYECKUX SBICHUN C TTOMOIIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHUSI.

2. @usnueckue NpuOOPHl U TpOLEAypa MPSMBIX U3MEPEHUN aHAJIOrOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHue LEHBI IeCHUs IIKaIbl U3MEPUTEILHOTO Mpudopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TE.

5. M3Mepenue temmeparypbl IpH MNOMOIIM JKUAKOCTHOTO TEPMOMETpa U
JaT4YhKa TEMIEPaTyphbl.

6. IlpoBenenue wucciienoBaHusl IO MPOBEPKE THUIIOTE3bl: JAIBHOCTH ITOJETA
HIapvKa, MyIIEHHOTO TOPU30HTAIBHO, T€M OOJIbIe, YeM OOJIbIlIe BHICOTA
mycKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HUX pa3Mmepbl. OMNbITHI,

JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBixkenne dyactuil BemiecTBa. CBSI3b CKOPOCTH JBIJKEHUS YACTHUI[ C
temnepaTypoil. bpoyHoBckoe mgBwkenue, auddysus. BzaumopeiicTBue dYacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, >KUAKOCTEH M TBEPABIX
(kpuctamnuyecknx) Ted. B3auMOCBsI3b MEXIy CBONCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHBIX COCTOSHUSAX M WX aTOMHOMOJICKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmioneHne OpOyHOBCKOTO JTBUKECHHS.

2. Habmonenue nuddysumn.



3. HaGmronenue siBiieHnid, 0OBSICHIIONUXCS MPUTSHKEHUEM W OTTAIKHBAHUEM
YaCTUIL BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OueHka nuaMeTpa aToMa METOJIOM PpAIOB (C UcoNib30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.
Mexannueckoe JBWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeaHsii CKOpOCTb IMPU HEPABHOMEPHOM JIBUKEHUHU. Pacuér myTu u
BPEMEHU JABUKEHHS.
SBnenue wHepuuu. 3aKOH HWHEpUHUH. B3auMoOJelCcTBHE TeEN KaK NPUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUS Tel. Macca Kak Mepa MHEPTHOCTH Teda. [ImoTHOCTh
BelecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.
Cuia Kak XapakTepUCTHKa B3auMoOJeWcTBUs Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3MmepeHne cuibl C MOMOIIBK) JUHAMOMETpA. SIBJIEHUE TATOTEHUS W CHJIA
TsokecT. Cuna TshKecTH Ha Ipyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHune
CWJI, HAIIPaBJICHHBIX IO OJHOW mpsimMoil. PaBHoxelncTByromas cui. Cuia TpeHHs.
TpeHue CKOJIb)KEHHS U TPEHUE MOKOsA. TpeHne B NpUPOAE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4YeCKOro ABMKEHHUS Tela.
2. HM3mepeHune CKOpoCTH MPSMOJMHENHOTO ABUKCHUS.
3. HaOmronenue siBleHUs UHEPIUU.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHeEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxkeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOIO JIBMKEHUsS (IIapUKa B KHIKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUIIS M TaK Jajiee).

2. OmpepneneHue cpeaHed CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa [0
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmBITHI, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh pacTshKkeHus (aedopmarivn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OnbIThl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTHb CHJIBI TPEHHUSA CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

HaBnenue. CriocoObl YMEHBINIEHUS W yBEJIWYEHUs NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJieHHUs Ta3za OT oO0bEéma, Temmeparypsl. Ilepenaua naBiieHHs
TBEPABIMUA TEJIAMH, JKUAKOCTAMH M ra3amu. 3akoH [lackansa. IlHeBMatnueckue



MalIMHbl. 3aBUCHUMOCTh JaBJICHUSA JKUJIKOCTH OT TIyOWHBI. ['HMapocTaTHdecKuii
napajokc. CooOmaromuecs: cocynbl. [ iapaBinuecKue MEXaHU3MBbI.

Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpUYHHBI CYIIECTBOBAHMS
BOo3AylmHOW o6onouku 3emnu. OmnbiT Toppuuennu. M3mepenne armocgepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EPHOIO AABJIEHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[TpuGops! 15 U3MEpeHuss aTMOCPEPHOTO JTaBICHUSI.

JlelicTBUE KXUIAKOCTH M ra3a Ha MOIPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TeEMIEpaTyphl.

[Iepenaua naBiieHUs KUIKOCTBIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JTABIICHHS.

3aBUCHMOCTD BBITAIKMBAIOIIEH CHIIBI OT 00bEMA NOTPYKEHHON YaCTH Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAOIIEN CHIIBI BECY BBITECCHEHHOW KUIKOCTH.

YcnoBue 11aBaHus TEJ: IUIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUICHHUS MJOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa.

OnpeneneHue  BBITAJIKMBAIONICH  CWJIbI,  JCHCTBYIOIIEH Ha  TeJoO,
IOIPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEN CHUJIBI, IEUCTBYIOLIEN HA TEJIO B
AKHUIKOCTH, OT MacChl TeNa.

OneITEl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOIIEH  CHIIBI,
JICHUCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT 00bEMa MOTPYXKEHHON B KHUIKOCTH
YacTHU T€Ja ¥ OT INIOTHOCTU KUJIKOCTH.

KoncTpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHHE JIOJKH U ONPEAEIICHUE
€€ rpy30N0AbEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIIHOCTb.

[IpocThle MexaHU3MbI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. I[lpaBuio
paBHOBecus pbiuara. [IpruMmeHenune npaBuiia paBHOBECHs pbluara K OJIOKy. «30510TOe
npasmiioy» mexanuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie MexaHu3Mbl B OBITY U

TCXHUKEC.



Mexannueckass dHeprusd. KuHeTudeckas W INOTEHUHMAIBbHAs  DHEPIUs.
[IpeBpalieHre OAHOTO BHJIa MEXAaHUYECKOW SHEPIUH B APYrod. 3aKOH COXPAaHEHHUS
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenve pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHU TeJa 10

TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBaHue yClIOBUM paBHOBECHS pblUara.

3. Uzmepenue KII/I HaKITOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KIIACC

Paszpnes 6. TerioBbie AiBJICHUA.

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISPHO-KMHETUYECKOW TEOPUM  CTPOCHUS
BemecTBa. Macca M pasmMepel aroMOB M MOJIEKYJ. OIBITBHI, MOATBEPKIAAIOIINE
OCHOBHBIE TI0JIOXKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenn TBEPIOro, >KHMIKOIO M Ta3000pa3HOTO COCTOSHUM  BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJEKYISIPHO-KUHETUYECKON TEOPHHU.
CMaunBaHMe U KanWUIIPHBIE SBIEHUS. TEIIoBOe pacliMpeHUe U CKaTHE.

Temneparypa. CBA3p TemMmeparypsl CO CKOpPOCTBIO TEIUIOBOIO JBUKEHUS
yactull. BuayTpeHHssi oHeprus. CnocoObl H3MEHEHUS BHYTPEHHEW HHEpPIHHU:
TerJionepeaaya U coBepllieHne padoTsl. Buapl Temnonepeaaun: TEIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHHE.

KonnuectBo TemnoTel. YjenbHas TEIUVIOEMKOCTh BelIeCTBA. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEIJIOBOro OanaHca. [lnaBnenue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa ruiaieHus. [lapooOpa3zoBanue u
koHgeHcauusa. Mcnapenne. Kumnenuwe. VYaenbHas Temiora napooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUSI OT aTMOC(HEPHOTO 1aBJICHHUS.

BnaxHocTts Bo3myXa.

OHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPaHUsl.

[Ipunuunelr pabotel TermoBbix nBurareneil KIIJ rtemmoBoro aBuratesns.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHSL.

2. Habmonenue nuddyszun.

3. HaOmroneHue siBjaeHUI cMauylBaHUs U KaWUISIPHBIX SIBJICHU.

4. HaGmromeHue TEmIOBOro paciupeHus Tell.



5. V3MeHeHne maBieHWs Ta3a NpU WU3MEHEHHH O0BEMa W HarpeBaHWUU WU
OXJIAKJICHUH.

6. IlpaBuna n3MepeHus: TeMIepaTypsl.

7. Buael Tenonepenayu.

8. OxJIaxJIeHHE TPU COBEPIICHUH PaOOTHI.

9. HarpeBanue mipu coBepiieHuH pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMUHbBIX BEIIECTB.

11. HabmroneHue kumneHusl.

12. HabmroaeHue mocTosHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.

13. Mojiesn TEIUIOBBIX JBUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel MO HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUs Ta30B, XKUIKOCTEH U

TBEPABIX TEII.
4. OmpenesneHue JaBJICHUS BO3lyXa B OaJIOHE HITTPUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0béMa
Y HarpeBaHMs WIHN OXJIaXKICHUSI.

6. IIpoBepka rumoTe3bl JIMHESHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA YKUJIKOCTH B
TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTyphl.

7. HaOnroneHue wu3MEHEHUsT BHYTpPEHHEW OJHEpruM Tejda B pe3ysbTaTe
TEerIonepeaaur U paboThl BHEITHUX CHUJL.

8. HccrnenoBanue sBIEHUS TEIIOOOMEHA TIPU CMEIIMBAHUHM XOJIOAHOW U

ropsityer BOJBI.

9. OmnpezaeneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU MPHU TEINIOOOMEHE

C HarpeThIM METAJIMYECKUM ITUIUHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca HCapeHusl.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/yXa.

13. Onpenenenne yaeabHON TeIIOThI IUIABJICHUS JIbA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Tel. J[Ba poaa 3IEKTpUYECKUX 3apsiioB. B3aumoneiicTBue
3apsKeHHBIX Tell. 3akoH KyiioHa (3aBUCHMOCTH CHIIBI B3AaMMOJICHCTBHSI 3aPSAKEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKITY TEJIaMH ).

OnekTpudeckoe mnose. Hanpsok€HHOCTH dnekTpudeckoro mons. [IpuHiun
CYyHEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »iekTpudecKkux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenue aromMa. [TpoBOAHUKY U AUAIEKTPUKHU. 3aKOH COXPAHEHUS 3JICKTPUUECKOTO
3apsja.



DONEeKTpUYECKUd TOK. YCJIOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO  TOKA.
HNcTOouyHMKN TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrOo TOKa (TEILIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B JKUJKOCTSIX U ra3ax.

Onektpuueckass  nenb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpPsKEHUE.
ComnpoTuBiieHHE TPOBOAHUKA. Y IETBbHOE CONPOTUBIIEHUE BEMIECTBA. 3aKOH OMa s
yuacTtka uenu. [locimenoBarenbHOe U napauieibHOE COCTMHEHNE IPOBOJHUKOB.

Pabota w© MOIIHOCTH 3JeKTpuyeckoro Toka. 3akoH Jxoyns—JleHna.
DNEeKTpUYECKUEe LIEU U MOTPEOUTENN IIEKTpUUecKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTrosiHHBIE MarHUTHl. B3auMoJelcTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe
noje. MarauTHOE 1oJie 3eMJIM U €ro 3Ha4YeHUE JUIs )KU3HU Ha 3emiie. OnbIT DpcTena.
MarHuTtHoe 1oJj€e JIEKTPUIECKOro Toka. [I[pruMeHeHne 3MeKTpOMarHuToB B TEXHUKE.
JlelicTBUE MAarHMUTHOrO TIOJsi Ha MPOBOAHUK C TOKOM. OIJIEKTPOJBUIATENb
MIOCTOSIHHOTO ~ TOKa.  MCMONb30BaHUWE  BJIEKTPOJBUTATENE B TEXHHYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel Dapanes. SBneHue >MeKTpOMarHUTHOM MHAyKIMU. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 MOJTYYEHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poja 3JIEKTPUYECKUX 3apsIIOB U B3AUMOICUCTBUE 3aPSKEHHBIX TEl.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeWCTBHS DIEKTPUUECKOTO TOKA.
. DJIEKTPUUYECKHUI TOK B KHUJKOCTH.
. I'a30BbIl paszpsm.
. I3MepeHue cuiibl Toka aMIepMeETPOM.
. I3MepeHne 37eKTpUIeCKOro HanpsKeHUsI BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. B3aumoeicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS MOJIOCOB MarHuTa.
. MonenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MaruutHoe noje Toka. DJIeKTPOMarHur.
. [elicTBue MarHMTHOIO MOJISL HA MPOBOJHUK C TOKOM.
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21.
22.
23.
24.

25.

DNEeKTPOABUTATEINb TOCTOSTHHOIO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIWU.

Omneitel @apagnes.

3aBUCUMOCTh HAIIPaBJICHUS HHIAYKIHUOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHUSI.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v A~ W

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIOACHUIO JJICKTPU3AIMU TEJ MHAYKIHMEH U IpHU

COIIPUKOCHOBEHUH.
HccnenoBanne IOEHUCTBUSA  DJIEKTPUYECKOIO IIOJISI HAa IIPOBOJHUKUA U
TUDJIEKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHne HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnebITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTHUBIICHUS
IPOBOJHUKA OT €T0 JUIMHBI, IJIOIIA M IONIEPEYHOT0 CEYEHMS U MaTeprala.
IIpoBepka mpaBwiIa CIHOXKEHUS HANPSDKEHUW TPU  MIOCIEI0BATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna Il CWIbl TOKA IPU MAPAIIIENBHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI EKTPUUIECKOTO TOKA, UIYILEr0 Yepe3 pe3ucTop.
OnpeneneHre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIAEIISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBartens.

HccnenoBaHre MarHUTHOTO B3aUMO/ICMCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO MOJIsl MOCTOSTHHBIX MarHUTOB MIPU UX 0ObEIUHEHUH U
pa3aciICHUN.

HccnenoBanue nercTBUs JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OnebITHl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH
C TOKOM M MAarHuTa OT CHJIbI TOKA U HaIlpaBJIEHUS TOKA B KATYLIKE.
N3yuenue AeiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoHctpynpoBanue u uzydeHue padoThl AIEKTPOJBUTATENS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKHU.

OneITl MO UCCIENOBAHUIO SABJICHHUS AJIEKTPOMATHUTHOM HMHIYKIIHH:
MCCJIEI0BAHNE U3MEHEHUI 3HAUYEHNS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.
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Pasznen 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe JaBmxkeHue. MarepuanbHas Touka. (Cuctema  OTCYETA.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHHUS. PaBHOMeEpHOE MNpsSMOIMHEIHOE
InBIKeHUE. HepaBHOMEpHOE NpsAMOJIMHENHOE aBuxkeHue. CpeaHsis U MIHOBEHHas
CKOpOCTB T€Ja IPU HEPABHOMEPHOM JBUKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMOJuHEHHOe fABmkeHue. CBoOoIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nABWXXEHHE MO OKpY>KHOCTH. [lepuon u yacroTa oOpaiieHus.
JIuneliHas U yriaoBas cKOpocTu. LIeHTpocTpeMUTENbBHOE YCKOPEHHUE.

IIepsriit 3akoH HproroHa. Bropoii 3axkoH Herorona. Tperui 3akoH HproToHa.
[IpyHIMI Cynepno3uInn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUS MIOKOS, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOJHOTO
nageHus. JIBwkenume maHer Bokpyr Comnpa. llepBag kocmumyeckass CKOpPOCTB.
HeBecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUkKU. AOCOJIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEINIEHHON OCBhIO BpalieHus. MoMeHT cwibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenne umnyibca. Mmynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE ABMKEHHE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cuil TSKECTH, yIPYrOCTH, TPEHHUS.
Csizp sHeprun u  pabotel. [loTeHimanpHash JHEprus Tena, MOAHATOTO HaJ
MOBEPXHOCTHIO 3eMiM. l[loTeHImanbHas sHeprus c:kaTou IpyxkuHbl. KuHetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW HSHEPrHHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUHu.

Hemoncmpauyuu.

1. HabnromeHne MeXaHUYECKOTO JBMIKEHHUS Tela OTHOCHUTEIBHO Pa3HBIX TET

OTCYETA.

2. CpaBHEHME TIyTE M TPACKTOPUM JABWKEHHS OJHOIO MU TOrO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3MepeHne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBmXeHUS Tella 1Mo OKPYKHOCTH.

HaOmronenne MexaHW4YeCcKuX SIBJICHUN, MPOUCXOAIINX B CUCTEME OTCUETa

«Tenmexkay 1pu €€ paBHOMEPHOM M YCKOPEHHOM JBUXECHUU OTHOCHUTEIIBHO

KaOuHeTa (PU3UKU.

7. 3aBHCHMOCTb YCKOPEHHMS Tela OT Macchl Tejla U JEHCTBYIOLIEH Ha HEro
CHUJIBI.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.
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9.

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

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

Ileperaua uMmiynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3zoBaHus SJHEPTUH NPU B3aUMOIECHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.
Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU IPU CBOOOAHOM I1aJIEHUU.
CoxpaHeHHe MEXaHWYECKON SHEPIuM IpU JBHXKCHHH Tela I0J JEHCTBHEM
IPYXUHBI.

Jlabopamopnwie pabomol u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Uisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JBIKCHUS IIIAPUKA U TEJICHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBKEHUS Opycka WM JBHKCHUS
[IapyKa Mo HaKJIOHHOW ITOCKOCTH.

OnpeneneHre yCKOpPEHHsS Tela IpPU PaBHOYCKOPEHHOM JBMKEHUHU TIO
HaKJIOHHOW IUIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH TYyTH OT BPEMEHU MNPU PABHOYCKOPEHHOM
JIBOKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBMXKEHUU 0€3
HayaJbHOM CKOPOCTH IIyTH OTHOCATCS KakK psJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI  TPEHUS CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre ko uIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Ornpenenenue paboThl CHIIBI TPEHUSI TP PAaBHOMEPHOM JIBHXKCHUU TeJia IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenve pabOTBl CWIBI  YIOPYrOCTH TMpPU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuyenune 3aKoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. MexannuecKue KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUIl: MepHoJ,
4acToTa, aMIUINTyZa. MaTremMaTH4eCKUui W MpYKUHHBIM MasTHUKHU. IIpeBpainenue
SHEPTUU MPH KOJIeOATETLHOM JIBHXKEHHH.

3aTtyxaronime KOJIeOaHMUs. BrinyX1eHHbBIE KOJIeOaHMUs. Pe3onaHc.
Mexanuueckue BojiHbl. CBOKCTBa MEXaHUYECKUX BOJH. IIpoosibHBIE U MIOTIEpEeYHbIE
BOJHBI. JIMHA BOJHBI U CKOPOCTH €€ pacnpocTpaHeHus. MeXaHW4ecKue BOJIHBI B
TBEPIOM TeJIe, CEHCMUYECKNE BOJIHBI.



3Byk. I'poMkocTh 3Byka M BbicoTa TOoHa. OTpaxenue 3Byka. MHOpa3Byk u
yIIbTPa3BYK.

JHemoncmpayuu.

1. HaGmronenue kosiebaHui Ted MOA JEWCTBHEM CHJIbI TSDKECTH U CHIIBI
yIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmoienne BeIHYXIEHHBIX KOJIEOAHUI 1 pe30HaHCA.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Hab6nroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomel u onvimol.
1. Omnpenenenre 4acTOTHl U MEpUO/Ia KOJIeOaHNI MaTEMaTHIECKOTO MasSTHUKA.
2. OmnpeneneHue 4acTOThl U Iepro/ia KoieOaHuil NPy>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH IEepuojJia KoJeOaHWM MOJBELICHHOIO K HHUTH

rpy3a OT JJIMHBI HUTH.
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4. WccnenoBaHue 3aBUCUMOCTH Teproa KojaeOaHu Mpy>KMHHOTO MasiTHUKA OT
Macchl Ipys3a.
5. IlpoBepka HE3aBUCUMOCTH TepHOJia KoJeOaHUN Tpy3a, MOJBEHIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OnbIThI,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTU MPYKUHBI.
7. V3Mepenue yckopeHusi CBOOOHOTO MaIeHUS.
Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE ToJIE. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
AIEKTPOMArHuTHhIX BOJH. [llkama 3JeKTpOMarHUTHBIX BOJH. Vcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DnekTpoMaruuTHasi npupoaa cBera. CkopocTh cBera. BonHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.
1. M3yyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHIBHOTO
TenedoHa.
Pa3nen 11. CBeToBbIe ABJICHHUS.
JlyueBas monenb cBera. ctounuku ceera. [IpsMonuHeniHOe pacnpocTpaHeHne
ceera. 3armenuss Connna u Jlynsl. OTpaxkenue cBeta. I[lnockoe 3epkano. 3akoH
OTpa)KEHUSI CBETA.



[Ipenomnenue cBeTa. 3akoH mpenomiieHHs cBera. [lodHOEe BHYTpeHHee
oTpakeHue cBeTa. Vcronp30BaHre TIOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xon nydeit B nuH3e. OnTuyeckas cuctema Qoroanmapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTh U 1aTbHO30PKOCTb.

Paznoxxenue Oenoro cBerta B croekrp. Onbeitel Hbtorona. Croxenue
CIEKTpaJIbHBIX I[BETOB. Jlrciepcus cBeTa.

Jlemoncmpayuu.
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IIpssMoNMHEHOE PacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecknuii CBETOBOJ.

Xox mydeii B cOOUparomieit JInH3e.

Xoq Iy4yer B pacCEenBAIOIIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens rinasza.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

12. [Tomy4yeHune 6em0ro CBETA IPH CIIOKCHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomel u onvimol.

1.

WccnegoBanne 3aBUCMMOCTH yrjla OTPa)KEHHS CBETOBOTO Jiydya OT yrja
najcHus.

N3yuenune xapakTepucTUK N300paKeHus peIMeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTila MPEIOMJICHUS CBETOBOTO Jiyda OT yrija
MaJICHUS HA TPAHUIIC «BO3TyX—CTEKIION.

[Tomy4yenue n300pakeHn ¢ TOMOIIBI0 COOMPAOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHYECKOW CHUIIBI COOMpAFOIICH
JIUH3HIL.

OMnBITHI TIO PA3JIOKCHHUIO OSJIOTO CBETA B CIICKT].

OnbITEl TIO BOCIHPHUATHIO IIBETA TMPEAMETOB NMPU WX HAOTIOICHUU depes
IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Oneitel Pezepdopna u mnnanerapHas mozenb aroma. Mopenb aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PamnoaktuBHOCTE. Anbda, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. Hykinonnas Mmogens atoMHOro siapa. M3zoromnsl. PannoakTuBHbIe NpeBpalicHusI.
Ilepnon nmosrypacriaia aTOMHBIX SAED.



AnepHbie peakuuu. 3aKOHBI COXPAaHEHUs 3apsAJIOBOTO UM MacCOBOTO YMCEl.
OHeprusi CBA3U aTOMHBIX sifep. CBsi3b Macchl W SHepruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun CostHIa U 3BE3 .

Anepnas sHepreruka. JleWcTBUS pPaAMOAKTUBHBIX W3IYyYCHUN HAa IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYYEHUS U MOTJIOMICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopoja.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HabGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE PHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH

(o goTorpadusim).

3. H3mepenue paaroakTUBHOTO GoHa.

IHoBTOpHUTEIBbHO-00001AIOIINIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINY MOTYJIb MPEIHA3HAUCH JJIsi CUCTEMATH3aIlluu U
00001IeHNs TPEIMETHOTO COJACPKAHUS U OMNbITAa JEATEIIBHOCTH, MPUOOPETEHHOTO
MpU HU3Y4YEHUU BCEro Kypca (U3MKH, a TaKke JJs MOJATOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMCHY IO (HU3HMKe JJid OO0ydJaroluxcs, BBIOPABIIMX 3TOT
y4eOHBIN TIPEeIMET.

[Ipy W3yyeHHH NaHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BHJbI
JEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JIOCTHIXKEHHE MPEIMETHBIX WU
METaNpeIMETHBIX  IUJIAHUPYEMBIX  Pe3yJabTaToB  0O0yudeHus,  GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHUE HAy4YHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABI W TEXHUKH, OBJIAJCHHE YMCHHUSIMH OOBSICHATH (U3MUECKUE
SBJICHUS, TPUMEHSIA TOJy4YeHHBbIE 3HAHUS, pemarh 3a7a4d, B TOM 4YHCIE
Ka4eCTBEHHBIC U IKCIIEPUMEHTAJILHBIC.

[TpyuHIMIIHATBHO AEATEILHOCTHBIM XapaKTEep AAHHOTO pa3/iesia PeaTu3yeTcs 3a
C4€T TOTO, YTO OOYJAIOIIUECS BBITIONHSIOT 3aJaHusl, B KOTOPHIX UM IMPEAJIaraeTcs:

Ha OCHOBE TMOJY4YEHHBIX 3HAHWM pacro3HaBaTh W HAYYHO OOBSICHATH
(bu3rnyeckue SBJICHUS B OKPYKaloIel MPUPO/Ie U MOBCEAHEBHON KU3HU;

HCIIOJIb30BaTh HAay4YHBbIE METOJbI UCCIEOBaHUS (DU3UYECKUX SBJICHUM, B TOM
YuCJe AJ1sl IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI Ham0oOJiee€ BAXKHBIX JOCTWIKEHHH COBPEMEHHBIX
TEXHOJIOTUW, HAmpuMep, MPAKTUYECKOTO HCMOJb30BAHUS PA3JIMYHBIX HCTOYHUKOB



SHEPIrUM HA OCHOBE 3aKOHA IPEBPAIICHMS M COXPAHEHUS BCEX HM3BECTHBIX BHUJOB
SHEPTHUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3uKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUs Yy

oOyuaromierocsi OyayT chopMupoBaHBbI CJEAYIOIIME JIUYHOCTHBIE pE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMU
bu3nYecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K TIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUU
busuky;

— OCO3HAaHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX NPUHLMUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCTIPHUSTHE AICTETUYECKUX KauecTB (DU3MYECKON HayKu: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HAHHE I[IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA
ITIO3HAHUS MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BaXXHEWILEW COCTABIISIOLICH
KYJIBTYPBIL;

— pa3BUTHE HAyYHOM JIIOOO3HATENILHOCTH, MHTEpeca K HCCIeI0BaTEeIbCKON
JeATEIIbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHue IIeHHOCTH Oe3omacHoro o0pa3a J>KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TMpaBui O€30MacHOTO TIOBEICHUS Ha
TPAHCIIOPTE, Ha JOpOTax, C AJICKTPUYECKHUM U TEIJIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopMHUPOBAHHOCTH HaBbIKa pedieKkcHu, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY
Y TAKOT0 K€ MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTHBHOE YYacTHE B PEIICHHHM MPAaKTHUYEeCKUX 3a7ady (B paMKaX CEMbH,
o0Opa3oBaTenbHON OpraHu3alliy, TOPO/Ia, Kpasi) TEXHOJOTUIECKON U COIMAIbHON
HaIpaBJIEeHHOCTH, TPEOYIOLIUX B TOM YUCIIE U PU3NYECKUX 3HAHMI;



e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO NMPOdeCcCHil, CBI3aHHBIX C PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha TPUMCHCHHE (PU3NYECKUX 3HAHWKM [JI PEIICHUS 3aJad B
00JIacTU OKpYJKaloIIeH cpejpl, IUIAHUPOBAHUSA TIOCTYIIKOB W OLEHKH HX
BO3MOYKHBIX MOCIICICTBUU [T OKPYKAIOIIEH CPEIbI;

e — OCO3HaHHWE TIJIO0ATBLHOIO XapakTepa ASKOJOTMYECKUX IpoOjeM H IyTeH Hux
pelieHus;

e 8) ajanranuM K U3MEHSIOIIMMCH YCJIOBUSIM COLUAJIBHON W NPHPOIHOU
cpeabl:

e — MOTPEOHOCTH BO B3aUMOJCHCTBUU MIPH BBHITIOJHEHUU UCCIEAOBAHUMN U TIPOEKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

e — TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTHM 4YE€pe3 MPAKTUYECKYIO
JESITETbHOCTD;

e — MOTPEOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HUCIE (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHUE JNEPUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JiacTu
busuKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTUS B MPUOOPETECHUU HOBBIX (PU3UUECKUX 3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH M BBISBISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOIb30BaHNEM (HU3UUECKUX 3HAHUM;

e — OLEHKAa CBOMX JCHUCTBUM C YYETOM BIHASHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOKHBIX IJ1I00aJIbHBIX TIOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUsI MporpaMMbl 1Mo GU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvatomerocs OyayT chOpMHPOBAHBI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEHCTBHS,
KOMMYHUKATHUBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue aAeicTBu:
e BBIABIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKA OOBEKTOB
(sBIIEHMI);
e YCTaHaBIIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCHU(PUKAIUU, OCHOBAHHS JIJIsI
00001IEHNS ¥ CPaBHEHUS;



BBISBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTpUBaEeMbIX (haKTax,
JTaHHBIX W HAOJIOJICHUSIX, OTHOCAIINXCS K (DU3UUCCKHUM SIBIICHUSM;

BBISBJISATh TNPUYMHHO-CIICACTBCHHBIC CBS3W TPH HW3YYCHHUU (PU3HUCCKUX
SIBJICHUI M TIPOIIECCOB, JIEJATh BBIBOJBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX H
MHIYKTHUBHBIX YMO3AKJIFOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3HUECKNX BEINYNH;

CaMOCTOSITEIIEHO BBIOMPATh CHOCO0 pelreHus yd4eOHOW (U3NIecKoi 3amadn
(cpaBHCHHME  HECKOJBKMX  BapHaHTOB  pCIICHHS, BBIOOp  HaumbOosee
HOJXOSIICTO ¢ YYETOM CAMOCTOSTEIILHO BIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLbCcKue JeCTBUA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEILCKUI HHCTPYMEHT MTO3HAHUS,
MPOBOAUTE MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIIOMHBIN
bu3MUecKuil  SKCIEPUMEHT, HEOOJbIIOe HCCleoBaHuE (U3HUUECKOTO
SABJICHUS;

OIICHUBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTH UH(POPMAIIUIO, TOJTYIECHHYIO
B XOJI€ UCCJICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYJIUPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
IPOBEIEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEHIee  pas3BUTHE  (DU3UYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATH MPEAMNOJOKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ nundpopmanueii:

OPUMEHATh Pa3IMYHbIE METOJIbl, HHCTPYMEHTbI U 3alpOoChl NMPHU MOUCKE U
orObope uH(pOpPMAlUM WM JAaHHBIX C YYETOM TMPEAJIOKEHHOW Y4eOHON
dbu3nyecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WHEGOPMAIIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAJbHYIO  (QOpMYy  MpeICTaBICHUS
nHGOPMAITUHU U WILTIOCTPUPOBATH PEIaeMbIe 33]]a9i HECIOKHBIMUA CXEMaMH,
IuarpaMMaMu, UHOU rpaduKoil U UX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

B Xo7e 0OCyXkaeHHs y4eOHOro marepuaia, pe3yJbTaToB JIabOpPaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY O00CYXTaeMOi TEMBI U
BBICKA3bIBaTh HWJICH, HAIICJICHHBIC HAa PEIICHHE 3aJaud M IOJACpKaHUE
0J1aroxe1aTeIbHOCTH OOIICHNUS;

COTIOCTABIISATh CBOM CYXKIEHUS C CYXICHUSMHU APYTHX yYaCTHUKOB TUAJIOTa,
OoOHapy>KUBaTh PA3IMUNE U CXOJCTBO MO3UITHI;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



NyOJIMYHO TPENCTABISATh PE3YIbTAThl BBHIMOJHEHHOTO (PH3MUYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICOBAHUS, POCKTA);

MOHMMATh W UCIOJb30BATh MMPEHMYIIECTBA KOMAHIHOW W MHIMBUIYATLHOU
pabOTHI P PEIICHUN KOHKPETHOU (PH3UUECKON MPOOIIEMBI;

PUHUMATh IIEJTH COBMECTHOM JIATEILHOCTH, OPTaHU30BBIBATH JICHCTBHS 110
e€ TOCTI)KEHHIO: PACTIPeNieNIATh POJIH, 00CYKAAaTh MPOIECCH U PE3YNIbTaThI
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOKO 4YacTh Pa0OTHI, JOCTUTAs KadeCTBEHHOTO pe3yibTaTa Io
CBOEMY HAIPaBICHUIO U KOOPAMHUPYS CBOM JCUCTBHS C APYTHMHU YICHAMH
KOMaH/IbI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHUTEPHSM,
CaMOCTOSITEIIEHO C(HOPMYTHUPOBAHHBIM YUACTHHKAMH B3aHMO/ICHCTBHSI.

PerJIﬂTI/IBHble YHUBEPCAJIIBHBIC yqeﬁnble I[CﬁCTBPISI

Camoopranusanus:

BBISIBIISIT MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalMsIX, TPEOYIOMMX ISt
pereHus GU3NIeCKIX 3HAHUH;

OpPHEHTHUPOBAThCA B  PA3IMYHBIX  MOAXOJAX  MPUHATHA  pEIICHUHN
(MHAMBUAYAJTbHOE, TPHUHATHE PEHICHUS B TPYyIIe, MPUHATHE pelIeHUN
rpynmoin);

CaMOCTOSTENIbHO COCTABJISITh QJITOPUTM pelieHUs (PU3NYECKON 3a1auu WU
MJIaHa MCCTEOBAaHUS C YYE€TOM HUMEIOMIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpO.HB, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U MpeJjiarath rjiaH e€ N3MEeHEHNUS,
OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEJOCTHXKEHMs)  pe3yJbTaToOB
NEeSTEIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS
(u3MYECKOro HCCae0BaHUs WM MTPOEKTA) HA OCHOBE HOBBIX 0OCTOSITENBCTB,
U3MEHHMBIIMXCS ~ CUTYyallMil,  yCTAHOBJIEHHBIX  OIIMOOK,  BO3HHUKIIUX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €M U YCIOBHSIM;

CTaBUTh ce€0s1 HA MECTO JPYroro 4ejoBeKa B X0 CIopa WU JTUCKYCCHUHU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;
[pU3HaBaTh CBOE MPaBO Ha OIIMOKY IPH PEelIeHUU (PU3MUECKUX 3a/1a4 WU B
YTBEPXKJACHUSAX Ha HAyYHbIE TEMBI M TAKOE K€ IIPABO APYToOro.

IHPEAMETHBIE PE3YJIBTATDBI



K xoniy oOydenus B 7 Kjacce mpeaMETHBIC pe3ybTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3MUECKUE U XUMUYECKUE SBJICHUS, HaOJI0ICHUE,
AKCIEPUMEHT, MOJEJIb, THIOTE3a, €AUHUIBI (PU3MUYECKUX BEIUYHUH, aTOM,
MOJIEKYJla, arperatHble COCTOSHHMS  BellecTBa  (TBEpHOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKoe JABMKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ympyrasi, miacTu4eckas), HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;
paznmuuath siBaeHus (nuddysus, TEIIOBOE BUXKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JBIKCHHE,  HEPABHOMEPHOE  JIBUKEHUE,  WHEPIus,
B3aUMOJICHCTBUE TEJI, PAaBHOBECHE TBEPIBIX TEI C 3aKPEIUVIEHHON OCHIO
BpallleHUs, Iepeaadya JaBJICHUS TBEPIBIMU TEIIAMH, KUJIKOCTSIMHU U Ta3aMH,
aTMoc(epHOe JaBlicHHE, IUIaBaHUE TeEJ, MPEBPAIICHUS MEXaHUYEeCKON
SHEPruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3UYECKUX  SBIICHUNA B
OKpYXalollleM MHUpe, B TOM 4Yucjie (u3ndeckue SBICHUS B MPHUPOJE:
MPUMEPHI JBIKCHUS C Pa3IUYHBIMU CKOPOCTSMH B JKMBOM W HEXHBOU
npupoje, IEHUCTBUE CWIbl TPEHUS B TMPUPOJAE M TEXHHUKE, BIUSHUE
aTMOC(epHOro JaBJICHUS Ha >KUBOW OpPraHW3M, IJIaBaHWE PBIO, pblyaru B
TEJe 4YeNoBeKa, MPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 337ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OTNUCHIBATh M3YUYCHHBIC CBOWMCTBA TN W (PU3WYECKHUE SIBJICHUS, WCIOJIb3YS
dbu3nyeckre BeJIMUMHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOpPOCTb, CPEAHSIsI CKOPOCTb, CHJIa YIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
CUJia TpEeHUs, JaBlieHHe (TBEPAOTO Teia, JKUAKOCTH, Ta3a), BHITAJKUBAOIIA
cuja, MEXaHuueckas paldoTa, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHIIBI,
KOd(PPUIIMEHT TMOJIe3HOTO JACHCTBUS MEXaHU3MOB, KHUHETHYECKas W
NOTEHIIMAJIbHAST ~ DHEPrus), NpPU OMNUCAHUM TMPABUILHO  TPAKTOBATh
(bu3HYECKUil CMBICIT WCIIONB3YEMBIX BEJIUYHMH, X 0003HAUCHUS U €IUHUIIBI
¢u3NUeCKMX BETWYHMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
bU3UYECKYI0 BEIMYMHY C JAPYTUMUA BeJIWYMHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEH (PUBMUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U TPOIIECCHI,
WCTIOJNB3Ys MpaBUia CIOXKEHHsS cui (BIOJb OJHOW mpsmoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, MPaBWIO paBHOBecHsl phruara (Oioka),
«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW PHEPruH,
Opy 3TOM J1aBaTh CJIOBECHYIO ()OPMYJIUPOBKY 3aKOHA M 3alKCHIBATH €TI0
MAaTeMaTUYECKOE BBIPAKEHUE;



OOBSACHATH (PU3MUYECKUE SBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CHUTyallMid NPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYUHHO-CJIEACTBEHHbBIC CBSI3U, CTPOUTH OOBIACHEHUE U3 |—2 JOTHMYECKUX
miaroB ¢ omnopod Ha 1—2 W3Yy4YEHHBIX CBONCTBAa (DM3UUECKUX SBJICHUMH,
(bu3HUEeCcKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7a4u B 1—2 AeMCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAIONTUE (PM3MUCCKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauu
3aMHUChIBaTh KPATKOE YCIOBHUE, MOACTAaBIATh (PU3NYECKHE BEIUYUHBI B
dbopMynbl M MPOBOAUTH PAcU€Thl, HAXOJUTh CIPABOYHBIC JIAHHBIE,
HEoOXoMUMbIE  JJIS  pEHIeHWs  3aja4, OICHUBATh  PEATUCTUYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUUNHBL;

pacro3HaBath NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU [OMOIIU
(bu3HUECKMX METOJIOB, B OMHMCAHUM MCCIEIOBAHUS BBIJCIATH MPOBEPSEMOE
IpeAnoiaoKeHrue (TUIOTe3y), pa3audyarb U UHTEPHPETUPOBATH MOTYyUECHHBIN
pe3yJbTar, HaXOJWUTh OIIMOKKM B XOJ€ OMbITa, AENAaTh BBIBOJBI IO €ro
pe3yibTaTam;

MIPOBOAUTH OMBITHI MO HAOIIOICHUIO (PU3UYECKUX SBJICHUN WM (PU3NUECKUX
CBOMCTB Tel: (hopMyIHMpOBaTh MpPOBEPSIEMbIE MNPEANOIOKEHUS, COOUpAThH
YCTAaHOBKY M3 TPEIJIOKEHHOTO 000PYIOBaHUs, 3alMCHIBATh XOJI OMbITA U
bopMyIUpOBaThH BHIBOJIHI,

BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSTHUSA, BPEMEHHU, MacChl Teja, 00bEMa,
CWIbl W TEMIIEpATypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX M IHU(PPOBBIX
npuOOpOB, 3amUChIBaTh IOKa3aHUsA MPUOOPOB C YUETOM 3aJlaHHOUN
a0COJIIOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOAUTH UCCIICIOBAHUE 3aBUCHUMOCTH OAHOM (DU3NUYECKOW BEIUYUHBI OT
JIpPYyrol C WCHOJL30BaHUEM MPSIMBIX H3MEPEHUM (3aBUCUMOCTH TyTH
PaBHOMEPHO JBWXXYIIETOCS TeJla OT BPEMEHU JIBUKECHUS Te€Jla, CUJIbl TPCHUS
CKOJIRKEHHUS OT Beca Tejla, KadecTBa OOpabOTKH TMOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHWJIbI TPEHUSA OT IUIOMIAAX COMPUKOCHOBEHHS TEJ, CHUJIBI
YOPYTrOCTH OT YIJWHEHUS TPYKUHBI, BBITAIKUBAIONIEH CHJIBI OT 00bEMa
MOTPYKEHHOM YaCTH TEJA U OT IMIJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTU Teia, OT TIyOWHBI, HA KOTOPYIO TOTPYXKEHO TeJOo, YCIOBUUN
MJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbhluara W OJIOKOB), y4acCTBOBaTh B
MJIAaHUPOBAHUM YUYEOHOTO HCCIICIOBAHMS, COOMPATh YCTAHOBKY M BBITIOJHATH
U3MEPEHUs, Cleays NPeAJIOKEHHOMY TIUIaHy, (UKCUPOBATh PE3YJIbTaThl
MOJIYYCHHOW 3aBHCHMOCTUA (PU3MUYECKHX BEJIMYMH B BUJE TMPEIIOKEHHBIX
TaOHIl U TPaQUKOB, JAEJIATh BEIBOBI IO pPe3yIbTaTaM UCCIICIOBAHMS;
MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (TJIOTHOCTH
BEILIECTBA )KUAKOCTU U TBEPJOTO TEJa, CUJIA TPEHUS CKOJIbKEHUS, 1aBICHUE



BO3/lyXd, BBITAIKMBAIOIIAS CHJIA, JEWCTBYIOIIAas Ha NOTPYyKEHHOE B
KUJKOCTh T€N0, KOADPUIIUEHT MOJE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB),
cienyss TPEMIOKEHHOW MHCTPYKUMU: TPU  BBIIOJHEHHH HM3MEPEHUI
coOUpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAUEHUE UCKOMOM
BEJIUYHUHBL;

coOMI0IaTh MpaBHUJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUIIBI ACHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETp, COOOIIAIOIIUECS COCyAbl, OapoMeTp, pblyar,
HOJBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;
XapaKTepu30BaTh MPUHIUMBI  JACHCTBHS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HMX ONUCaHus (B TOM YHCIIE:
HNOJUIMITHUKHM,  YCTPOMCTBO  BOJOMNPOBOJA, THMJIpaBIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, MOPILIHEBOI HACOC, apeOMETP), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3MYECKHX SIBJIEHUM M HEOOXOAUMBbIE (DU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH IPUMEPHI (HAXOIAUTh MHPOPMALIMIO O MPUMEPaAX) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MYECKUMX 3HAHUH B IOBCEJAHEBHOM JKU3HHU JJIs
oOecrieueHuns 0€30MaCHOCTH MPU 0OpaIleHUuH ¢ MPUOOpaMu M TEXHUYECKUMU
YCTPONUCTBAMH, COXPAHEHUS 3I0POBBSI U COOJIOJEHUS HOPM KOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJie;

OCYIIECTBISATh OTOOp HUCTOYHUKOB uHGpopmauuu B HWHTepHere B
COOTBETCTBUM C 3a/JIaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAaHUH M TOYTEM CpaBHEHHUS pPa3jIMYHbIX MCTOYHHUKOB  BBIJIEIATH
uH(POpPMAIIMIO, KOTOpas SBISAETCS MPOTUBOPEUMBOM WM MOXET OBITH
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil Hay4YHO-TIOMYJIPHYIO
JIUTepaTypy (pU3MUEecKoro coaepiKaHusl, CIIpaBOYHbIE MaTepHajbl, PECYPChI
cetu  MHTepHer, BiameTh NpuéMaMh  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHBbIE KpaTKWE MHUCbMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 WCTOYHHMKOB HWHGOpMAIMKN (PU3NYECKOTO COACPKAHUSA, B TOM
quclie MyOIMYHO JIeNaTh KpaTKUe COOOIIEHHUsI O pe3ysbTaTtax MPOEKTOB WUITU
y4eOHBIX HCCIEeNOBAHUN, MPHU ATOM T'PAMOTHO HCIOJIb30BaTh HM3yUECHHBIN
NOHATUWHBIA anmmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHHE
MPE3EHTAIUEN;

OpU BBHINOJHEHUH Y4YeOHBIX IPOEKTOB M HCCIENOBAHUN pacHpenessiTh
003aHHOCTM B TIpPYyIIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3a/Ja4aMH,
CIeIUTh 3a BBHINIOJIHEHUEM IUIaHAa JIEWCTBUM, aJIeKBaTHO OILICHUBATh



COOCTBEHHBIN BKJIaJ B ACATCIIBHOCTD T'pylIIbI, BBICTPANBATb
KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHe, YUUTBIBAsI MHCHHUC OKPYIKAIOIINX.

K xoniy oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIECTBA, KPUCTAUINUECKUE U
amop(dHBIe Tea, HACBHIIIEHHBIN U HEHACKHIIICHHBIN Map, BIAKHOCTh BO3yXa,
TeMIlepaTypa, BHYTPEHHsSI DHEpPrus, TEIUIOBOM JBUTrATENb, SJIEMEHTAPHBIN
ANEKTPUUECKUHN 3apsifl, DJIEKTPUUYECKOE TOJIe, MPOBOJHUKU U JTUAJICKTPUKU,
MOCTOSTHHBIN AJIEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;

paznuyaTh SABJICHUS (TEIUIOBOE pACUIMpEHHE M CXaThe, Teruvlonepenaya,
TEIUIOBOE PABHOBECHE, CMAuMBaHWE, KaNWJUISIPHBIC SIBJICHUS, HCIApEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTaUIM3aus (OTBEp/ieBaHHUE), KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3TYUCHUE), DIICKTPU3AIIUs
TeJ, B3aUMOJICUCTBUE 3aps0B, JEHCTBUS AJIECKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICICTBUE MArHUTOB, JECWCTBME MArHUTHOIO TMOJS Ha
MPOBOAHUK C TOKOM, DJEKTPOMArHUTHAS WHAYKIUS) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX IJAHHOE
busnuecKoe SIBICHUE;

pacrio3HaBaTh  MPOSBJICHUE  H3YUYCHHBIX  (DU3WYECKUX  SIBJICHUM B
OKpY)KalollleM MHpe, B TOM 4HCie (pu3nueckue sBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSKEHHE U KalWJUISIPHBIC SIBICHUS B PUPOAE, KPUCTAILIIBI
B mpupoze, uznydenue CouHila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, OJJICKTPUUECKHE SBJICHUS B
atMocdepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MOJie 3eMIIH,
Apeid MoI0COB, pOidb MAarHUTHOTO TOJIA JUIS JKU3HU Ha 3emiie, MOJISIPHOE
CUSIHUE, TIPU ATOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1ady B y4€OHYIO, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBIICHUN;

ONUCHIBATh M3YUYCHHBIC CBOWMCTBA TN W (PU3WUYECKUE SIBJICHUS, WCIOJIb3YS
dbu3uYecKre BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPTHs, KOJUYECTBO
TEIJIOTHI, YIeTbHAs TETJIOEMKOCTh BEIIECTBA, yIeJIbHAs TEIJIOTA IJIaBJICHMUS,
yJAeNbHas TEIIoTa mapooOpa3oBaHusl, y/IeIbHas TETIOTa CrOpaHusl TOTUINBA,
KOO PUITMEHT TOJIE3HOTO JEHCTBUSA TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQXXHOCTh BO3/lyXa, AJIEKTPUUECKHUH 3apsii, CHJIa TOKa, 3JEKTPUUYECKOE
HaIpsDKEHWE, COMPOTUBIICHHE TPOBOJHUKA, YACJIBHOE COMPOTUBIICHHE
BEIIECTBA, pab0Ta W MOITHOCTHh JJIEKTPHUUYECKOTO TOKAa), MPH ONMHUCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3UUECKH CMBICT MCIOJB3YyeMbIX BEJIMYHH,
0003HAaUeHUsS W €IUWHUIBI (PU3WYECKUX BENMYMUH, HAXOAUTH (DOPMYIIHI,



CBS3BIBAIONIUE JAHHYIO (DU3WYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMU,
CTPOUTH TpauKN U3YICHHBIX 3aBUCUIMOCTEH (PHU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBa Tel, (U3MUECKUE SBJICHUS U TPOIECCHI,
UCIIOJNb3Ysl OCHOBHBIE IMOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU
CTPOCHHUS BEIEeCTBa, MPUHLMUII CYMNEPIO3UIMU TMOJeH (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsja, 3akoH OMa Juisl ydacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKk0H COXpaHEHUs! SHEPTHUH, IPU 3TOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alIMCHIBATH €0 MAaTEMAaTUYECKOE BBIPAKEHUE;
OOBACHATH (PU3MUECKUE TMPOILIECChl U CBOWMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE U3 |—2 JIOrMYecKuX
oiaroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBAa (DM3MYECKUX SBIICHUI,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u B 2—3 JIEUCTBUSI, UCIIOJIb3YS 3aKOHBI U (hOPMYJIbI,
CBA3BIBAIOIIME (PU3UUECKUE BETUUYHMHBI: HA OCHOBE aHAIM3a yCIOBUA 3a/1a4d
3alUChIBATh KPaTKOE YCIIOBHE, BBISBIATH HEJIOCTATOK JAHHBIX ISl PEIICHUS
3a/71a4M, BHIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE i €€ PEeIICHHUS,
POBOJUTh Pacué€Thl U CpPaBHUBATH IMOJYYECHHOE 3HA4YCHHE (PU3NUECKON
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOKHO pEIIUTh TMPU MOMOIIU
(U3HYECKUX METOJ0B, HCIOJIb3ysl OINHCAHWE HCCIEIO0BAaHUSA, BBIICIAThH
IpOBEPSIEMOE  MPEAMNOJIOKEHHUE, OLEHUBAaTh NPABWIBHOCTh  MOpPSIKA
POBEJECHUS UCCIIEIOBAHUS, J€1aTh BBIBO/IbI;

IIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PM3UUECKUX SBJICHUN WU (PU3NUECKHUX
CBOMCTB TeJ (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3/lyXa OT €ro
0o0bEMa, TemmnepaTypbl, CKOPOCTH MpoOLlecca OCThIBAHUS U HArpeBaHUs IMPHU
M3JIyYEHHMH OT 1[BETA W3JIy4aroueil (IOrIoMaroIeii) MOBEPXHOCTH, CKOPOCTh
WCIIAPEHUS BOJIBI OT TEMIEpaTypbl KUAKOCTU W IUJIOIIAN €€ MOBEPXHOCTH,
ANEKTpU3alusg Tel U B3aUMOJICUCTBHE  DJEKTPUYECKUX  3apsiOB,
B3aUMOJICHCTBUE TMOCTOSIHHBIX MarHWTOB, BU3yaJIM3alllsl MarHUTHBIX TOJECH
MOCTOSTHHBIX MarHUTOB, JIEUCTBUSI MAarHUTHOTO TOJISl Ha MIPOBOJHUK C TOKOM,
CBOWCTBA AJIEKTPOMArHuTa, CBOMCTBA 3JEKTPOABUTATENS TIOCTOSSHHOTO TOKA):
dbopMynHpoBaTh TPOBEPSEMbIC MPEMOIOKEHUS, COOMPATh YCTAHOBKY W3
NPEAJIOKEHHOTO0 000PY/I0BaHUs, OMUCHIBATh XOJ OMbITa U (POPMYyIUPOBATH
BBIBO/IbI;

BBINIOJIHATH MPSAMbBIE U3MEPEHUSI TEMIEPATypPbl, OTHOCUTEIHHON BIAKHOCTH
BO3/lyXd, CHJbl TOKA, HAaNpsOHKEHUS C HCIOJIB30BAHUEM aHAJOTOBBIX
npuOOPOB W JATYUKOB (DU3UYECKUX BEIMYHMH, CPABHUBATh PE3yJIbTATHI
U3MEpEeHUH ¢ y4€ToM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH;



MIPOBOANTH MCCIEAOBAHUE 3aBHUCHUMOCTH OJIHOM (PU3UYECKOM BEIUYUHBI OT
Apyrol ¢  HWCIOJB30BAaHHEM  TMPSMBIX  HU3MEpPEHUH  (3aBHCHUMOCTH
COTIPOTUBIICHUS IPOBOJIHUKA OT €r0 JAJUHBI, TUIOIIAIA MOTIEPEYHOTO CEUCHUS
U yJEIbHOTO COIPOTUBIICHUS BELIECTBA NMPOBOJHMKA, CHJIBI TOKA, UIYILETO
yepe3 IMPOBOJHUK, OT HANpsOKEHUS Ha MPOBOJHUKE, HCCIECJOBaHHE
MOCNIEAOBATEILHOTO W MApajuIeIbHOTO  COCAMHEHWHA  MPOBOJHUKOB):
IUIAHUPOBATh MCCIIEOBaHNE, COOUPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS,
clenys NpPeJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJbTaThl IOJYyYEHHOU
3aBHCHMOCTH B BUJE TAOJIMIl U rpaUKOB, J€JaTh BBIBOBI [0 pe3yibTaTaM
UCCIIEJOBaHMS;

MPOBOAWTh KOCBEHHBIE M3MEpPEHHS (PHU3UYECKUX BEIWYHH (yAeTabHas
TEII0EMKOCTh BEIIECTBA, COMPOTHUBIICHUE MTPOBOJHIKA, paboTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKa): IUIAHUPOBATh U3MEepEeHUs, coOupartpb
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CII€Ays MpPEaOoKEHHOW WHCTPYKLUHU, U
BBIYHCTISATH 3HAUCHNE BEIHUMHBI,

coOJI0/1aTh IpaBUila TEXHUKH O€30MaCHOCTH Mpu padoTe ¢ J1ad0paTOPHBIM
000py10BaHUEM;

XapaKkTepu30BaTh  MPUHIUIBl  JACHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX ONUCaHus (B TOM YHCIE: CUCTEMa
OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJIBTMETD,
CUETYMK DJIEKTPUYECKOW DHEPTUH, DJICKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIEKTPUUYECKHUE
NPEIOXPAHUTEIH, IIEKTPOMArHUT, 3JEKTPOJBUTATENb MOCTOSHHOIO TOKA),
UCTIOJNb3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUM U HE0OXOIUMbIE
duznyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTENbHBIC
npuOOpHI 1O CXeMaM U CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN TepMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETpP, JABUTaTeldb BHYTPEHHETO CrOpaHws,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI DJJIEKTPUYECKHX IeNell C
MOCTIEIOBATEIbHBIM U MAPAJUICIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3iinuas
yCIOBHBIE 0003HAYCHHUSI SJIEMEHTOB JJIEKTPUIECCKHX TIETIEH;

MPUBOIUTH MPUMEPHI (HAXOIUTh HH(OPMALIMIO O TIPUMEpax) MPaKTUYECKOro
UCIIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH  JUIS
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHS 3JOPOBBS U COOIIOIEHUSI HOPM IKOJIOTHIECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIATH MOUCK MHpOpMaIuu GU3NIECKOTO cosiepkanus B InTepHeTe,
HAa OCHOBE HMEIOMIMXCS 3HAHMW M TYTEM CpPaBHEHUS JOMOJIHUTEIbHBIX



MCTOYHUKOB BBIACIATh MH(OpPMAIIMIO, KOTOpasl SBISETCS MPOTUBOPEUUBOIM
WJTM MOKET OBITh HEJIOCTOBEPHOM;

e HCHOJb30BATh IPHU BBITOJIHEHUH YYEOHBIX 3aJJaHUll HAy4YHO-TIOMYJISIPHYIO
JIUTEpaTypy (pU3MUECKOro COAEp KaHUs, CIPABOYHBIE MaTEpUaibl, PECYpPCHI
cetu MHrepHer, Bianerp OpuéMaMU  KOHCHEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CoO37aBaTh COOCTBEHHBIC NHCHMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
0000mass wuHPOpMAIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3UUYECKOTO
COJIEpKaHusl, B TOM 4HUCi€ MyOJUYHO MPEACTABIATh PE3YIbTaThl IPOEKTHOM
WIM UCCIEN0BATEIBCKON EATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh
M3YYEHHBI TOHATUWHBIA  anmapar Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUJIEHUE MPE3EHTALUE;

e IIpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBaHUN (PU3NUECKUX
IPOLECCOB pacHpeneisTh OOA3aHHOCTH B TIpPyHIEe B COOTBETCTBUU C
MOCTaBJICHHBIMH 3a/layaMU, CIEIUTh 3a BBINOJIHEHUEM ILJIaHA JIEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAThb COOCTBEHHBIM BKJIAJ B
JEeSATEIbHOCTh T'PYIbI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3aHMOJEHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K xoniy oOyueHus B 9 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

e HCMOJb30BATh TOHATHS: CHCTEeMa OTCU€Ta, MaTepuajibHasg TOYKa,
TPAEKTOPHs,, OTHOCUTEIBHOCTh MEXAaHMYECKOIO JIBWXKEHUS, AeopMaius
(ynmpyrasi, mnjacTUyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTb U MEperpy3ku, LEHTP TSKECTH, abCONIOTHO TBEPAOE TENO,
LEHTP TKECTU TBEPAOIO Tesa, paBHOBECHE, MEXaHUYECKUE KOJeOaHusd U
BOJIHBI, 3BYK, HH(PPa3BYK U YIbTPA3BYK, dJEKTPOMArHUTHBIE BOJIHBI, IIKaia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTH, CIIEKTPHI
WCIyCKaHMs W TOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3Iy4yeHUsl, U30TOIIbI,
sJiepHasi PHEPreTUKa;

e paznuyaTh SBJIEHUA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE JABW)XEHHE, CBOOOAHOE
MaJICHUE TEJ, PABHOMEPHOE JBHKEHHE IO OKPYXHOCTH, B3aUMOJEHCTBUE
TEJI, PEaKTUBHOE J[BIKEHHUE, KoJieOaTeNbHOE [BIKEHHE (3aTyXarollue Hu
BBIHYKJICHHbIE KOJeOaHMs), pPE30HAHC, BOJHOBOE ABUKEHHUE, OTPAXKEHUE
3ByKa, MPSMOJIMHEHHOE pPacCHpOCTpaHEHUE, OTPAKEHHUE U MpeJOMIICHUE
CBETa, NOJHOE BHYTPEHHEE OTpPa)XCHHE CBETA, pas3liokeHue Oenoro cBeTra B
CHEKTP U CJIOYKEHUE CIEKTPAIbHBIX LIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAS
PaAMOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEWYATOrO CIEKTpa H3IY4YEHUs) I10



ONMCAHUID WX  XapaKTepHbIX CBOWCTB M Ha OCHOBE  OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYECHHBIX  (PU3MYECKUX  SIBIICHUA B
OKpyXXalIllleM MHpe (B TOM YHCIE (PUINYECKUE SBICHHUS B MPHUPOJE:
OPWINBBI U OTJIMBBI, IBMKEHHUE IUIAaHET COJIHEYHOM CHCTEMBI, PEaKTUBHOE
IBIKEHUE JKUBBIX OPraHU3MOB, BOCIHPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMIIETPSICEHNE, CECMUYECKHE BOJIHBI, IlyHAMH, 3X0, LIBETA TEJI, ONTUYECKUE
ABJIGHUS B MPHUPOJAE, Ouonoruyeckoe  JAEUCTBUE  BHJUMOTIO,
yIbTPAaQHUOJIETOBOIO U  PEHTTEHOBCKOTO  M3IY4YEHHUH, €CTECTBEHHBIM
paZMoOaKTUBHBIM (OH, KOCMUYECKUE Jy4YH, PaJUOAKTHUBHOE H3IIyuYEHUE
MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE PAAMOAKTUBHBIX U3IyYEHUI Ha OPraHU3M
YeJI0BEKa), MpPU 3TOM IMEPEBOJAUTH MNPAKTUYECKYIO 3aJady B Yy4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHUN;
ONUCHIBaTh W3YYECHHBIE CBOMCTBA T€I U (PU3NYECKUE SBIICHUS, HUCIIOJIb3YS
(¢u3nueckue BETUYMHBI (CpPEelHssi W MIHOBEHHass CKOpPOCTb Tela IpHu
HEPaBHOMEPHOM JIBUKEHUH, YCKOpPEHHUE, IepeMelleHrue, MyTbh, YrioBas
CKOpOCTb, CHJAa TpPEHMs, CWJIA YIPYTrOCTH, CHJIA TSHDKECTH, YCKOPEHHE
CBOOOJHOTO TAaJEHHs, BeC Tejla, MWMIIYJbC Tela, HUMITYJIbC CHIIBI,
MeXaHu4yeckass paboTa M MOUIHOCTh, IIOTEHLMAJbHAs »JHEPrus Tena,
MOJHIATOrO HAaJ IMOBEPXHOCTBIO 3€MJIM, MOTEHLHMAJIbHAs SHEPIHsl CHKaTou
MPY>KWHBI, KHHETUYECKAsl DHEPTUsl, NOJIHAsI MEXaHUYECKasi SHEPTrusi, IEPHOT
M 4YacToTa KoJieOaHWMU, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHAa,
CKOpPOCTh CBETa, IIOKa3aTelb MPEJIOMIICHHUS Cpelbl), NpH ONHCAHUU
OPaBWJIBHO TPaKTOBAaTh (PU3MUECKHM CMBICT HCHOJIb3YEMbIX BEJIWYMH,
0003HAYEHUs W E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTMMH BEJINYMHAMM,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUYECKHUE SBJIEHUS U TPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPaHEHWs JHEpPruH, 3aKOH BCEMUPHOTO TSITOTEHUS,
OPUHIUI CYNEPIO3UIUN CUJI, IPUHIUIT OTHOCUTEIbHOCTH ["anumes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHHSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MTPETOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOIO U MacCOBOTO YHMCEN IMPHU SAEPHBIX
peakuusix, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKUChIBaTh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBACHATH (PU3MUECKUE TMPOLIECChl U CBOWCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYMUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 2—3 JIOTMUECKUX
IaroB ¢ OMOpod Ha 2-3 WU3YYEeHHBIX CBOMCTBA (DM3MUYECKUX SIBIICHUM,
(pu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;



pemiath pacy€THbIE 3a/1a4u (ONUPAIOIIMECT HA CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJNB3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIONINE (PU3UUECKHE BEIMYMHBI: Ha
OCHOBE aHaliM3a yCIOBUS 33Jaud 3alUCBhIBaTh KPATKOE YCJIOBUE, BBISABIATDH
HEJOCTAIOIINE WM U30BITOYHBIE JaHHbIC, BHIOUPATh 3aKOHBI U (OPMYIIbI,
HEOOXONUMbIE Il pEelIeHUs, TMPOBOAUTH pPACU€Thl U  OLICHUBATh
PEATUCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NIECKON BEJTMYMHBI,
pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh TPH OMOIIU
(GuU3MUEeCKUX METOJ0B, HCIOJIb3ysl OINHMCAHWE WCCIEIOBAaHUs, BBIICIAThH
IpOBEpAEMOE  MPENINOIOKEHUE, OILEHUBATh MPaBUJIBLHOCTh  MOPSAKA
IPOBEACHUS UCCIIEI0BaHuUs, 1€NaTh BbIBObI, MHTEPIIPETUPOBATH PE3YJIbTAThI
HaOIIOICHUM 1 OIBITOB;

MIPOBOAMTH OTBITHI O HAOTIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3NIECKUX
CBOMCTB Tea (M3ydeHHE BTOpOro 3akoHa HbOTOHA, 3aKOHa COXpaHEHMs
SHEPruM, 3aBUCUMOCTh IEpHOoJa KOJeOAHWN NPYKUHHOTO MasATHHKA OT
Macchl Tpy3a M KECTKOCTH TPYXKHHBI M HE3aBHUCHUMOCTH OT aMIUIUTYIBI
MaJIbIX KOJeOaHUM, MPSAMOJMHENHOE pAacCHpOCTPAHEHHUE CBETA, PA3JI0KCHUE
0enoro cBeTa B CIEKTP, M3YUCHHUE CBOMCTB N300paKEHHS B TNIOCKOM 3€pKaje
U CBOMCTB H300pakeHUs MpenMera B coOuparolied JiMH3e, HaOIroeHHe
CIUIOIIHBIX U JIUHEHUATHIX CIEKTPOB U3JIyUYEHHUS): CAMOCTOSITEIbHO COOMPATh
YCTaHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHUS, OMUCHIBATH XOJI OMBITA U
€r0 pe3ynbTaThl, POPMYITHUPOBATH BHIBOIBL;

IPOBOJUTH NPU HEOOXOJUMOCTU CEpPHUI0 MPSAMBIX W3MEpPEHUH, onpeaesnss
cpeqHee 3HaueHHe u3MepsieMol BenUuyuHbl  ((POKyCHOE paccTosiHUE
coOuparoiieid  JIMH3bI), OOOCHOBBIBATH BBIOOp crHocob0a U3MEPEHHS
(M3MepUTENBHLHOTO TPUOOpPA);

NPOBOAWTH  HCCIICIOBAHME 3aBUCUMOCTEH  (U3WYECKUX BEIMYMH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTD IyTH OT BPEMEHU MpH
PaBHOYCKOPEHHOM  JBMXKEHMHM 0€3 HaudaJbHOW CKOpPOCTH, MepHoja
KoJIe0aHUIT MaTeMaTHYECKOTO MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTHU yTJia
OTpaXCHHS CBETA OT yriia MaJleHUsl M yria MPeJOMIICHHS OT yria MaJcHHs):
IUTAHUPOBAaTh  WCCIIEIOBAaHUE, CaMOCTOSTENIbHO COOMpaTh  YCTaHOBKY,
(uKCHpOBaTh PE3yNbTaThl MOJIYYCHHON 3aBUCHUMOCTH (DPU3MUECKUX BEIMYUH
B BU/JI€ Ta0aMIl U TpauKOB, AeNIaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;
POBOANUTH KOCBEHHBIE H3MEPEHUS (PU3NIECKIX BEITUYHH (CPEIHSAS CKOPOCTh
M YCKOpPEHHE Tela TMpH PaBHOYCKOPEHHOM JBIKCHHH, YCKOPCHHE
CBOOOMHOTO TajaeHus, KECTKOCTh NPYXHUHBI, KOIDPUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHM4Yeckas pabdoTa M MOIIHOCTb, YacTOTa M TEpUOJ
KoJje0aHUN MaTeMAaTUYECKOTO M MPY>KUHHOTO MAsTHUKOB, ONTHYECKas CUja
coOuparolei JIMH3bI, PAJAUOAKTUBHBIA (DOH): TMIIAHUPOBATH H3MEPEHUS,



coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIIEAYs
MPEJIOKEHHOW ~ MHCTPYKLMHM, BBIYKCIATH  3HAUYEHHWE  BEJIWYUHBI U
aHAJIU3UPOBATh MOJYYEHHBIE PE3YyJIbTaThl C YUETOM 3aJJaHHON MOrPEIIHOCTH
U3MEPEHUM;

coOJI0/1aTh MpaBujia TEXHUKH 0€30MacHOCTH Mpu padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKM HW3YYCHHBIX (PU3UUECKHX MOJEJCH:
MaTepHalibHasi TouKa, aOCOTIOTHO TBEPJOE TEJIO, TOUCUHBIM UCTOUYHUK CBETA,
Jqyd, TOHKas JIMH3a, IUTAHETapHas MOJENb aToMa, HYKJIOHHAs MOJEIb
aTOMHOTO $1pa;

XapaKTEepU30BaTh  MPUHUUIBI  JEUCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HMX ONUCaHus (B TOM YHCIIE:
CHUIOMETP, AATYUKH IOJIOKECHUS, pACCTOSIHUS U YCKOPEHUS, PAKETA, 3XO0JIOT,
OUYKH, MepucKom, (¢oToanmnapar, ONTHUYECKHE CBETOBObI, CIIEKTPOCKOII,
J03UMETp, Kamepa BuiibcoHa), HCNOIB3Ysl 3HAHMS O CBOMCTBAaX (PU3MYECKHUX
ABJICHUN U HEOOXOAMMbIE PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTUYECKHUX IMPOLIECCOB IPU
pelIeHNN y4eOHO-IPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBbI JUIsl TOCTPOSHUS
M300paKeHUM B TIJIOCKOM 3€pKajie U COOUparoIiei JIMH3E,

MPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJb30BaHUS  (PU3MYECKMX 3HAHUH B TOBCEJAHEBHOM JKU3HU JJIs
obecrieueHns 0€30MaCHOCTH MPHU 0OpaIlEeHU ¢ MPUOOPaMU M TEXHUUECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIFOJIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJIATH MOUCK MH(pOpMaLUK (pU3HUecKoro coaepxxkanus B UHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIUPYsl TOUCKOBBIM  3alpoC, HAXOAWUTh IYTH
OTpeeNieHUs] JOCTOBEPHOCTH TMOJYyUYEHHOM MH(POpMAMM Ha OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIbHBIX UICTOYHUKOB;

UCIIOJI30BaTh MPHU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJISAPHYIO
JTUTEPATYpy (PU3NYECKOTrO CoAep KaHus, CIPAaBOUYHbIE MaTe€pHalbl, PECYPCHI
cetu MHTepHeT, Biaxerb NpuUEMaMH  KOHCHEKTUPOBAHUS  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMaIlMM U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOrO COJEpkKaHus,
nyOJIMYHO TMPEACTaBIATh PE3YJbTAaThl MPOEKTHOM WM HCCIIEI0BATEIbCKON
NEATENBHOCTH, MPU 3TOM T'PAMOTHO MCIIOJb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmapar H3y4aemoro pasnaena (U3MKH U COMPOBOXKIATh BBICTYIUICHHE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayAMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourposbnbie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MIO3HAHUS https://m.edsoo.ru/ 7416194
Htoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nunorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPETATHEIE COCTORRMA BEIECTRA https://m.edso0.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bubnunorexa LIOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnunorexa LIOK



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

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

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JXKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunorexka LIOK
4.2 JlaBreHHe KHAKOCTH > https://m.edso00.ru/7f416194
bubnunoreka LIOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. DHeprust
bubmmoteka IIOK
| P 1
> 300Ta  MOIIHOCTE 3 https://m.eds00.ru/7f416194
bubmmoteka IIOK
5.2 Hpoctbie MexamH3ME! S ! https://m.eds00.ru/7f416194
bubmmoteka IIOK
>3 Mexantiieckas oHepris 4 ! https://m.edso0o.ru/7f416194
Hroro no pasneny 12
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJIeHUSA
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONeOaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmuotexa [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nea 4. CBeToBbIe ABJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paszgea S. KBanToBbIe sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomeHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3uka — Hayka o npupoje. SBieHus
npupoibl. DU3nvecKue ABICHUs
MexaHuueckue, TerioBbIe,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBEIE,
3BYKOBBIC SIBJICHUS

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU OMOIIH
AKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmneparypbl"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.

EcrecTBeHHOHAYYHBIN METOT TO3HAHUA.

Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJIEIIEN

VYpok-uccnenosanue "lIposepka
TUIIOTE3BI: AAJBHOCTD MOJETA MIApHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, 4YeM OOJIbIIIE BHICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

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



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

BCIICCTBA

8 JIBr>KeHME 4acTHIl BEIIECTBA bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccinenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmocBsI3b MEX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bu6mmoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0OEHHOCTH arperaTHbIX COCTOSIHUI
BOJIbI
MexaHn4eCcKoe JBHKCHUE.
12 PaBHOMEpHOE U HEpaBHOMEpPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmoreka [IOK
13 Ckopocts. EAMHHLUEI CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu 1 BpeMEeHM BUKEHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WHueprus. 3akoH HHEPITUH.
15 BBaI/lfMOHeﬁCTBHe TeJ‘IpKaK MpUYMHA bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
16 IInorHOCTH BemecTBa. Pacuer Maccel 1 bu6mmorexa [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIa
18 Pemenne 3agay mo Teme "I110THOCTD bu6mmoreka [JOK



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Berecrsa"

https://m.edsoo.ru/ff0al23c

Cua xak XapaKTCPUCTHUKA

19 B3auMoeicTBus Ten. Cumna ynpyrocTH.
3axoH ['yka
JlaGopaTopHas paborta «3ydeHue

20 3aBUCHUMOCTH PACTSKCHUS
(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOHN CUIIBD»

21 SABnenue Tarorenus. Cuna TsHKECTU
CBs13b MEX]ly CUJION TSKECTH U Maccoi

22 tena. Bec tena. Pemenwne 3agad mo teme bubmmorexa LHOK
" " https://m.edsoo.ru/ff0a1778

Cuna TspKecTn

23 Cuiia TKeCcTH Ha APYTHUX IJIaHeTax. bubnnoreka [JOK
®u3nyecKue XapakTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Hsmeperiite cut. JntamomeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CnoxxeHue IByX CHII, HallpaBJIEHHBIX 10 bubnmnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenwue 3anay nmo Teme
"PaBHonelicTByrOMmAas cui”

28 Tpenue ckonbXeHUs U TPEHHUE MTOKOSI. bubnuoreka [IOK
Tpenue B npuposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «M3yuenue

29 3aBUCHMOCTH CHIIBI TPEHUSI CKOJIBKECHUS bubnmoreka [JOK

OT CHJIBI JAaBJICHUA U XapaKTEpa
COIMpHUKACarOIUXCA HOBGpXHOCT@fI»

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICHCTBYIONIECH CHUIIbI
Pemenue 3amau no remam: «Bec Tenay,
31 «['padpuueckoe n3odpakeHUe CUID», bubmmorexa LOK
. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOIIAS CHID»
KontponbHas paboTa mo TeMam:
32 «MexaHndeckoe ABMKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
33 JaBnenue. CriocoObl yMEHbBILICHUS U bu6mmorexa [IOK
YBEJIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTbH J1aBJICHUS bubnuorexa [JOK
raza ot o0b&ma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBineHus TBEPABIMU TEJIAMU, bubnuoreka [IOK
JKUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KMJAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuiarommecs cocyakt https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuannbt
. bubmuorexa [JOK
41 CYLIECTBOBAHMSI BO3YIIHON 000JI0UKH

3emin. 3aBUCUMOCTh aTMOC(EPHOTO

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
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AAaBJICHUSA OT BBICOTBI HAZl YPOBHCM MOPs

bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe JaBiieHue https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOCHEpHOTO AaBIICHUS. bubnnoreka [HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTH aTMOC(HEPHOTO JTABICHUS bubnnorexka [HOK
OT BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe
nasieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJN0. ApXuMeI0Ba bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
cuiia
JIaGoparopnast padora «Omnpenenenue
48 BLITaJII)KHleom:ﬁ CHUIBI, I[eIVECTBy}omeﬁ bubmmorexa [TOK
https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KHUAKOCTH)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca Tela bubnuotexa [JOK
B BOJIE OT 00bEMa OTPYKEHHOU B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTU TEJa»
bu6mmoreka [IOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHnue apeomeTpa uin
KOHCTPYHPOBAHUE JIOAKH H
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanue», «/laBienue
TBEPABIX TEJ, KUAKOCTEH U ra30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «/laBrenue TBepBIX TEN, JKUJIKOCTEH U
ra3oB»
bu6mmoreka [IOK
>4 Mexanureckas padora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOI MPH MOIBEME 1
1o JiecTHHIle"
57 IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBeCcHE cui Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 JlaGopatopHas pabota «lccnenoBanue 0.5 bubmmorexa LOK
. https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS pbIYara
59 Pemenue 3asa4 mo Teme «Y ClIoBuUs bu6mmorexa [IOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddunuent nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota
60 . 0.5
«M3mepenune KII/ HaknoHHOM
TIJIOCKOCTH
61 Pemenue 3amau o reme "Pabora, bubmuorexa [JOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas bubnnoreka [JOK
Y MIOTEHIMAJIbHAs DHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHS MEXaHUIEeCKON bubmmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUuu

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIBHOE OIpEIEIICHHE
W3MEHEHUSI KHHETUYECKON U

64 . 1 1
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHUHM TEJIA MO0 HAKJIOHHOM
IJIOCKOCTH"
65 KonrponsHas pabora no teme «Padora 1
U MOILHOCTb. DHEPT U
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnuorexa [JOK
TeMe "MexaHuueckoe aBimxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
67 teme "JlaBneHue TBEPABIX TEI 1 bubmmorexa [JOK
. "p ’ https://m.edsoo.ru/ff0a4ffe
KHUJKOCTEH U ra30B
Pesepsubiit ypok. Pabora ¢ Tekcramu mo
68 " . 1
teme "Pabota. MomHocTh. DHeprus"
OBHIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



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

8 KVIACC

KosunyecTBo 4acos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6mmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpPATyphI CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YaCTHII
9 Buytpennss sueprusi. Cioco6sl 1 bubnnoreka [JOK
WU3MEHEHUs] BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bunpr Terionepenaun 1 bubmuotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHE TEIJIOBOTO OajlaHca. bubnnoreka [JOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue

14 SIBJIGHUS TETNIOOOMEHA TPU bubnnoreka [JOK
CMEILIMBAaHUU XOJIOJHOU U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konmuecTBa TEMIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHus Tea v
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU

16 Jlaboparopnast pabora "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeibHas TEIIoTa bubnmnorexa [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIEeHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yIEebHOM TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUTICHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTEIBHON
BJIQXKHOCTH BO3/yxa"

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

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/ TermoBoro nurarens. Tennosbie
JIBUTATENH U 3alIUTa OKpYyKaroueil’
cpelibl

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

26

27

28

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
SHEPTUH B TETUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
teme "TennoBelie sBiaeHus. M3meHenue
arperaTHBIX COCTOSIHMI BeriecTa"
KonTponbHas pabota mo Teme
"TermnoBble siBiIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"

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

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

29

Onektpuzanus Ten. [[Ba pona
INEKTPUUYECKUX 3aPSI0B

30

31

VYpoxk-uccienoBanue "IaeKTpuzanus
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"

BzaumopeiictBue 3apAKCHHBIX TCJIL.

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3akon Kynona

https://m.edsoo.ru/ff0a87e4

DiiekTpuyeckoe noje. HanpsskeHHOCTh

32 aneKkTpudeckoro mosst. [puHmmm bubmorexa LHOK
p - pHHI . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3HIINH ICKTPUUECKUX MOJICH
33 Hocurenu snexTpuueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHue atoMa
34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmumorexa [IOK
COXPAHEHUS JICKTPUYECKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB bubnnoreka [JOK
BJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cymiecTBoBaHMS. MIcTOUHUKH bubmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKa
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO MOJISI HA MPOBOJIHUKHU U 1
OUDJIEKTpUKA"
DNEeKTPUYECKUM TOK B MEeTaJlJIaxX, bubnuotexa [JOK
39
JKHUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DNeKTpuUecKas 1enb U € COCTaBHBIC
JacTH
Cuna Toka. JJaboparopHas pabota
41 "U3mepeHue u peryampoBaHue CUIIbI 0.5 bubmorexa HOK
| P perymmp ' https://m.edsoo.ru/ff0ag8bd6
TOKa
DIIEKTpUYECKOE HAIIPSKEHUE. Bu6 OK
nOIHOTEeKA
42 Bonbr™merp. JlaGopaTopHas pabora 0.5 1

"N3mepeHue u peryJiupoBaHue

https://m.edsoo.ru/ff0a9e14
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HanpspkeHus"

ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE

bu6mmoreka [IOK

43
CONIPOTUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3IEKTPUYECKOTO COMPOTUBICHUS bubnmoreka [JOK
MPOBOJHUKA OT €r0 JIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTtepuaa"
3aBUCUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3axkoH Oma 1 yJacTka bubmmorexa [TOK
p ' i https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopuas padota "VccienoBanne
46 3aBUCUMOCTH CHUJIbI TOKA, UYILIETO bubnuorexa [JOK
4yepes pe3ucTop, OT COMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HanpsHKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U TApAIIIETHEHOE
COCTUHEHUS TIPOBOTHUKOB
JlaGopatopHnas pabora "IIpoBepka
48 IIpaBWJIa CJIOKEHMSI HAIIPSHKEHUH TTPU bubnuoreka [IOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA IIPU bubnuoreka [IOK
MapayIEIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHA
50 OMa 11 pa3InuHOr0 COETUHEHUS bubmmorexa [TOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnmuotexa [JOK



https://m.edsoo.ru/ff0aa738
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Toka. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/ff0ab124

JlaGopaTopHas pabora "OnpeneneHue

52 a0OTBI ¥ MOIIIHOCTH DJIEKTPHUECKOTO 1 bubmnorexa [IOK
P | H P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPpUYECKHE LM U MTOTpeOuTenn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmnorexa [IOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEKTPUUECKUE 3apsiabl.
54 3a }I)KGHHBIepTeJ'Ia " UX ’ bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1o0CcTOSIHHBIH
AJIEKTPUYECKUM TOK"
KoHnTtposbHas paboTta mo Teme
55 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE bubnuorexa [JOK
Tejla U UX B3aUMOIEHCTBUS. https://m.edsoo.ru/ff0abea8
ITocTOsHHBIN 2NEKTpUYECKUH TOK"
56 ITocTostHHBIE MATHUTBIL, UX
B3aHUMOIEHCTBHUE
57 Ypok-uccnenosanue "M3ydyenue nonei 1 bubnmnoreka [JOK
IMOCTOSSHHBIX MarHutoB" https://m.edsoo.ru/ff0ac3d0
MarxautHoe 1ojie. MarHuTHoe I10J1e
58 3eMIIH U ero 3HaueHue I )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emie
OmneIT OpcTena. MarauTHoe nose
59 JJIEKTPUUECKOr0 TOKa MarHuTHOE MoJIe bubmorexa [TOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
60 [IpuMeHeHne 2eKTPOMaraiToB B 05 bubnnorexa [JOK

TexHuke. JJaboparopras pabora

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yueHnue nericTBUSI MATHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM"

61

DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Ucnons3zoBanue snekTpoaBurarencii B
TEXHUYECKHUX YCTPOHUCTBAX U Ha
tpancnopre. JlaboparopHas pabora
"KoHcTpyupoBanue u udyueHue padoThl
3JIEKTpOABUTATEINS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apanest. 3akoH
3JIEKTPOMArHUTHOM MHAYKumu. IIpaBuno
Jlenna

63

64

65

66

OnexTporenepatop. CriocoObl
MOJTYYEHUS DICKTPUIECKON SHEPTUH.
DIEeKTPOCTAHIIMU HA BO30OOHOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU

[TonroToBka K KOHTPOJIBHOU paboTe 1Mo
TeMe "DIJIEKTPUYECKUE U MarHUTHbBIE
SIBJICHUS "

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

PesepubIit ypok. Pabora ¢ Tekctamu 1mo
TeMe "TennoBrle siBiIeHUA"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

68

Peseprubrit ypok. Pabora ¢ Tekcramu mo
TeMe "I1OCTOSIHHBIN 2IEKTPUIECKUN

"

TOK

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
Teme "MaruuTHsie siBIeHUS"

bubnmoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
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9 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Mexanunueckoe qBrkeHue. MartepuanbHas 1
TOUYKa
Cucrema orcueta. OTHOCUTEIBLHOCTh bubnunoreka LIOK
2 1
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE NBUKEHHE 1 buGnuorexa [IOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE ABUKEHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonnHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBUKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 paBHOYCKOpeHHOTO ABMKeHUs. ['padpuk 1
CKOpOCTH
JlaGopaTtopHast pabora "Onpeznenenue
7 CKO peHI/ISII) TCJ‘I’f npu aBHopCKO E€HHOM 1 1 bubmorexa [JOK
YEROP PP . yErop " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIIOCKOCTH
8 CBoOoHoe manenue tei. OnbiTel [anmes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};);(HeﬁHaﬂ u 1 bubmmorexa TIOK
P P ' https://m.edsoo.ru/ff0ael176
yTJI0Basi CKOPOCTH
10 L{eHTpOoCTpEMUTENIEHOE YCKOPEHHE
11 [lepseii 3akoH HproToHA. BekTop cuiibl bubmuoteka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoii IiaKOH Herotona. Bu6muotexa [JOK
PaBHopelicTByOIIAs cHila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3unus cui ﬁ;f:;ﬁfg;?g}; 026982
14 Peuienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnmnoreka HOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edsoc%.lru/fanecaZ
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6moteka [JOK
18 Cna Tpettis https://m.edsogru/fanf738
Bbu6moreka [JOK
19 Pemenue 3amau no teme «Cuma TpeHUs» https://m.e dSO(])_.Iru /#0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
KO3 pUIIMEHTa TPEHUS CKOIbKEHU" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsr HeroToHA. bubmuoreka [{OK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBUTaMOHHOTO IeHTpa (ComHeyHas
cuctema). ['amaktuku"
24 Pemenne 3agau o teme "Cuia TSOKECTH B but6mmorexa [IOK
3aKOH BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuuecKas CKOPOCTb. bubmuoteka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecue

bub6nmmoreka [IOK

26
TBEPAOIO TENA C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpauieHusi. MomeHT cuiibl. LleHTp TskecTu
PaBHOBecHe MaTepuaaIbHOW TOUKH.
97 AoOcomoTHO TBEPIOE Teso. PaBHOBecHe
TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpaieHusi. MomeHt cuiibl. LIeHTp TshkecTn
28 Pemenue 3amau no reme "MOMEHT CHIIBL bubnunoreka LIOK
Lentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHU4ecKOe IBUKEHUE buGnuorexa [IOK
N " ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTtponpsHas pabora o Teme
30 "MexaHn4eCcKOe ABIKEHNE bubmorexa LOK
N " ) https://m.edsoo.ru/ffO0b06ec
BzaumopeiictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUsI UMITYJIbca. YTIPYroe u brbmmorexa [TOK
P Y o pyr https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMoICHCTBIE
32 Pemenue 3agau no reme "3akoH COXpaHEHUS bubmuoreka [IOK
ummynsca' https://m.edso0.ru/ff0b096c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"
but6mmorekxa [IOK
34 Mexannueckast paboTa U MOIITHOCTh
p B https://m.edsoo.ru/ff0b0a84
35 Pabota cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnmnorexa [JOK

CHUJIbI TPEHUS

https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlaboparopHas pabota «Onpenenenue
pabOThI CUIIBI TPEHUSI ITPU PABHOMEPHOM

36
JBIDKCHHUH TeJIa TI0 TOPU30HTAILHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas
DHEPrus
Kunernueckas sueprus. Teopema o bubnmnoreka HOK
38 .
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlaGopaTtopHas pabota «3y4yeHue 3akoHa bubnnorexa [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KoiebarenbHoE IBUKEHHUE H €TO bubmuoreka [{OK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubmmoreka [JOK
koJsieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnuecKkuil ¥ NPy KUHHBIN MAsITHUKH
Vpok-uccnegoBanue «3aBUCHMOCTD IIEpHUOIa
44 K:ne6aHH171 OT KECTKOCTH IPY>KHUHBI U I\I/DIaCCbI bubmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatenue SHEPTUN IPU MEXAHHIECKUX
KOJICOaHMSX
JlaGopatopnas pabora «OnpeneneHne
46 qacropTLI Hpne I/II)O a Kone6afm);1 II HHHOTO bubmorexa [JOK
pHoa PyX https://m.edsoo.ru/ff0blaec
MasITHAKA»
JlaGopaTopHnas padora «IIpoBepka
47 HCSaBI:dCHDI;OCTHpHC Hoja Ifoneé)am/lﬁ rpys3a bubmmorexa [JOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanndeckue BoHbl. CBOMCTBA bu6nunorexa LIOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

MCXaHHUYCCKHUX BOJIH. HpOI[OJIBHHe u
IOIIEPCUYHBIC BOJTHEBI

https://m.edsoo.ru/ffOb21fe

Ypok-koHpepenmus "MexaHn4eCKrue BOTHBI

49 . .
B TBEpI0M Tene. CelicMuueckue BOIHBI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubmmoreka [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
" bubnuorexa [IOK
o4 3aKoHbI COXpaHeHusl. MexaHn4ecKue
. https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJIHBI
KonTpomnpHas padora o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue Kojie0aHus u
BOJIHBI"
56 DIIEKTPOMarHuTHOE TOJIE. bubnnorexa [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "[lkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue bubnnorexa [JOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3u"
VYpok-uccnenosanue "M3yueHue cBONCTB
bubnunorexa LIOK
59 AIIEKTPOMATHUTHBIX BOJIH C IIOMOIIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedhoHa
60 Pemenue 3a1au Ha onpeieNeHne YacTOThl U



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJINHBI BJIeKTpOMaFHHTHOﬁ BOJIHBI

DNeKTpOMarHuTHas IPUPO/Ia CBETA.

bub6nmoreka [IOK

61
CxopocTtb cBeTa. BoaHoBBIE CBOCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cpeta. [IpsMmonuneiitnoe
62 acrpocTpanenue csera. 3arMeHus ColrHia buGnuorexa [IOK
pactpoctp ' H https://m.edsoo.ru/ff0b3658
u JlyHsl
3aKoH oTpaxxeHUs cBeTa. 3epKaia. Pemenue
63 3a/1a4y Ha [IPUMEHEHNE 3aKOHA OTPAKEHUS buGnuorexa [IOK
a P p https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBeta. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
64
cBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHue OJIHOIO BHYTPEHHETO Bubmiorexa OK
yp https://m.edsoo.ru/ffOb3c5c
OTPAKCHHS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopHnas padora "HcciaenoBanue
66 3aBUCHUMOCTH yTJIa PENOMIIEHHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHuIle "BO3ayX-
crekio""
VYpoxk-konpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKECHHS:
CBETOBOJIBI, OITUKOBOJIOKOHHAS CBA3L"
bu6mmoteka IIOK
68 JInusel. OnTrnyeckas cuia JIMH3bL
https://m.edsoo.ru/ffOb3f2c
but6mmoreka [IOK
69 TToctpoenne n300paxkeHUH B INH3aX
p p https://m.edsoo.ru/ffOb444a
JIaGoparopHas pabora "Onpenenenue
paTopHaz p P . but6mmoreka [IOK
70 (OKYCHOT'O pacCTOSHUS U ONITUYECKOM CHIIBI

coOuparorien TUH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubmmoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "edexrs 3penus. Kak
COXpaHMTb 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Herotona. CriokeHre CeKTpalbHbIX I[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaboparopHas pabota "OnbITHI 110
75 pa3I0kKEHUIO OENOro CBeTa B CIEKTP U bubnnorexa [JOK
BOCIIPUSTHUIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HaOJI0ICHNH Yepe3 BETOBbIE (GUIbTPHI"
VYpoxk-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: qucIiepcus, uHTephepeHIus 1
mudpaxus"
77 OmnbiTel Pesepdopna v mraneTapHasi MOJIEb bubmuoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 HcmyckaHnue U MOIIONICHUE CBETa aTOMOM. bubmmnoreka HOK
KBantsbl. JIuneiuaTeie crieKTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubnnorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTH 1 €€ BHUIIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnmnoreka [JOK
82
MOJIEITb https://m.edsoo.ru/ffOc18ac
83 PannoaktusHbIe npeBpamenus. M3oromnsl bubmuoteka [IOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

Pemenne 3agau mo reme: "PagmnoakTuBHBIE

https://m.edsoo.ru/ffOclal4
bubnunorexa LIOK

84 npeBpaiieHus” https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmana

86 Ypok-koHpepenmus "PagnoakTuBHbIC bubmmoreka [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS Bu6muotexa [JOK
3aps0BOIO U MacCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBsI3U aTOMHBIX si7ep. CBsA3b MacChl bubnnorexa [JOK
U DHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "SnepHeie
peakun"

90 Peakiiuu cunTe3a u nejaeHus saep. bubmmoreka [JOK
Ucrounuku sueprun CosHia U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenus "SnepHas sHepreTuka.

91 JleficTBHs paOAKTUBHBIX U31y4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

92 "DNEeKTpPOMarHuTHOE MOJIE. bubmuoteka [IOK
ONeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

KonTponbhas pabota mo Teme

93 "DNEeKTpPOMarHuTHOE MOJIE.
DJeKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenwue, 0600meHNe. JlabopaTopHbIe bubnuotexa [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, o600eHNe. Permenne bubnuotexa [JOK



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"TerutoBble npouecch”

https://m.edsoo.ru/ff0c2572

[ToBropenue, 0600mmenue. Permenne

bub6nmoreka [IOK
96 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei"”
IToBTOpenue, 0600IeHNE. Permenue
97 ACYCTHBIX M KaUYECTBEHHBIX 3a7a4 10 TEME 1 bubmorexa LOK
4 A https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTaHoBOK"
[ToBTOpenue, o6o6meHue. Jlaboparopusie bubmmoreka [JOK
98 1 1
paboTsl 110 Kypcy "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 06o0menune. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHCHUS B 1 bubmorexa HOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTropenue, 06o0menune. Padora ¢ 1 bubnuoreka [IOK
tekctamu 1o Teme "Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTrOopenue, o6o0mmenue. Pabora ¢ 1 bu6mmoteka [JOK
TekcTamu 1o TeMe "CBeTOBbIE sIBJICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061meHue. Padora ¢
102 TekcTamu 1o TeMe "KBaHToBas u sijiepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I1O 102 97
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https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

