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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa3OBaHMUS
COCTaBJICHA HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHOM MpPOTpaMMBbl, MPEICTABICHHBIX B
@I'OC 00O, a Takxke ¢ yuéroM (enepanbHON padoyeilt IporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMbl 1O (QHU3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHKE
€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCS W OPraHu3alfio H3Yy4deHUs
¢bu3uKM Ha JEATENBHOCTHOW OCHOBE. B mporpamme mo ¢u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanuzauuu TtpedoBanuit ®I'OC OO0
IUTAHUPYEMbBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yJbTaTaM 0Oy4eHHUs, a TAKKe
MEKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa3oBaHusl.

[TporpamMma mo usmKe ycTaHaBIUBACT paclpeaesieHue yueOHOro Marepuaa
1o rogaMm oOyuyeHus (IO Kijaccam), MpejiaraeT IPUMEPHYIO MOCIEI0BATENbHOCTD
M3y4YCHHS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSl MPEIMETHOTO COJECPKAHUS U
yu€Te BO3PACTHBIX 0COOCHHOCTEN 00yUYarOIIXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ 1EIbIO OKa3aHUS METOJUYECKOM
MTOMOIIM YYUTEIIO B CO3IaHUU pabouell mMporpaMMbl 0 y4eOHOMY TIpEMETY.

®dusnka SABISETCS CHUCTEMOOOPA3YIONIUM  JUJII  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB
U SIBJICHUM, HW3y4yaeMbIX XUMHUEH, Ouojoruen, actpoHomued u Quzndeckon
reorpadueii, BHOCHT BKJIAJ B €CTECTBCHHO-HAYUYHYIO KapTHHY MHpa,
MpeaoCTaBsIeT HauOosiee SICHBbIE O00pa3lbl MPUMEHEHHST HAy4yHOTO METojia
MO3HAHUS, TO €CTh CIIOC00a MOJIYICHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 TaBHBIX 3a/a4d (PU3NYECKOrO OOpa30BaHMsI B CTPYKTYype OOIIero
o0pa3oBaHUsl COCTOUT B (DOPMUPOBAHUMU ECTECTBEHHO-HAYYHON T'PAMOTHOCTHU U
MHTEpeca K HayKe Y 00y4JaronInxcs.

WN3ydenne @usnkun Ha 0a30BOM ypOBHE TMIpelIojaraeT OBJIAJICHUE
CIENYIOIIMMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMHU E€CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICOBAHUS;

e HHTEPHPETUPOBATH  JIAHHBIE WU  HCIOJB30BATh  HAy4YHbIC
JI0Ka3aTeNbCTBA JUIsl MOJy4YE€HHUS BBIBOJIOB.

lenu wusyuyeHuss ¢GU3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
onpenenenbl B KoHuenmuu mnpenonaBaHus ydyeOHoro npenmera «Dusuka» B
oOpa3oBaTelbHBIX oOpraHusanusx Poccuiickorn ®enepanuu, pean3yOIMNUX
OCHOBHBIE 00I1Ie00pa30BaTEIbHBIC TPOrPAMMBI, YTBEPKAECHHON PEIlIeHUEM



Komternn MunucrepcrBa npocsemienus Poccuiickoit ®enepanuu (mpoTokosa ot 3
nexadpst 2019 r. Ne TIK-4BH).
Hesu u3yyenusi pu3nKu:

NpHOOPETEHNEe WHTEpeca W CTPEMJICHHS OOYJaronuxcsi K HaydHOMY
U3YYEHUIO TMPUPOJBI, Pa3BUTHE WX HHTCIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA U (POPMHUPOBAHKE
UCCJICIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHHUE HAYYHOI'O MHUPOBO33PCHHS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;
dbopMUpoBaHUE TPEACTABICHUA O POJU (U3MKU JUISI Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TIPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHATBHOU JICATECILHOCTH, CBA3aHHOM ¢ (PM3MKOM, IMOATOTOBKA K
JTaTbHEUIIIEeMY OOYICHHUIO B ’TOM HampaBJICHUH.

JlocTkeHre 3THX MeJed MporpaMMmbl MO (DU3WKE Ha yYpOBHE OCHOBHOIO
o01iero oOpa3oBaHusi 0OECIICUMBACTCS PEIICHUEM CIICAYIONTUX 3a/1a4

NpHOOPETCHHEe 3HAHWA O JAUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, AJICKTPUYECKMX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;,

PUOOPETEHUE YMEHUH OIMUCHIBATH U OOBSICHATH (DM3MUECKHUE SIBICHUS C
WCTIOJTb30BAHUEM TIOJTYUCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pCIICHUS TMPOCTCUININX pacdETHBIX 3a7ad  C
UCIIOJIb30BaHUEM buznIecKnx MOJICJICH, TBOPUYECKUX u
IIPAKTUKO-OPUECHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOIIOMATh MIPUPOIHBIC SBJICHUS M BBITIOIHITE OIBITHI,
nabopatopHbie  pabOThl U OKCHEPUMEHTAIBHBIC HCCICOBAHUS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX MPHOOPOB;

OCBOCHHE MPUEMOB PAOOTHI ¢ MH(MOpMaIuen (HU3NIECKOTO COAEPIKaHMUS,
BKJTIOYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUSX (PU3UKU, aHATTU3 U
KPUTHUYECKOE OlICHUBaHNE MH(HOPMAITIH;

3HAKOMCTBO €O chepamu mpodecCHOHATBHON ACSITEIILHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (U3HIECKON HAYKH.

Ha usydyenue ¢usmku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHusi oTBoaUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJel0), B 8
Kki1acce — 68 waco (2 vaca B Henmenmo), B 9 kimacce — 102 yaca (3 yaca B Hezeio).

[Ipennaraemslii B nmporpamme 1o (pu3uke nepeueHb Jad0paTopHbIX padboT U
OIBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUUTEINb JeNaeT BbIOOp MPOBEACHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
00y4JaromMXxcs, CHUCKAa AKCIEPUMEHTAIbHBIX 3a/IaHUM, MpeJiaraéMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 3K3aMeHa Mo (pU3uKe.



COIAEPXAHHUE OBYUYEHUA
7 KIIACC

Pazngen 1. ®u3uka v eé poJib B MO3HAHMH OKPYKAKOIIEro MUpa.

®u3nka — Hayka o mnpupone. fABneHus npuponbl. DuznyecKkue SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIC, JJICKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BenMuMHbL. W3Mepenue Qusnmueckux BenudyuH. Dusznueckue
npubopsl. [lorpemHocTs M3MepeHuii. MexxayHapoiHas CUCTeMa €IMHHII.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKW H3y4aloT MPHUPOLY.
EcTecTBeHHO-Hay4YHBII METOJ TO3HaHMS: HAONIOJCHUE, MMOCTaHOBKAa HAYyYHOTO
BOTIPOCA, BBIJBMKEHUE TUTIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUITOTE3, O0BICHEHUE
HabOmoaeMoro sipjieHusd. Onucanue GU3n4ecKux SBJICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC

SIBJICHHSL.
2. Dusuveckue MpUOOPHI U MPOIIEAYpa MPSIMBIX U3MEPECHUI aHAJIOTOBBIM U
U (GpoBBIM TPUOOPOM.
Jlabopamopmuvie pabomul u onvimot.
1. OmpeneneHue EHBI ACICHUS Kb U3MEPUTEIILHOTO Tprbopa.
2. H3mepeHune paccTOSHUM.
3. MBmepenne 06bEMa KUIKOCTH U TBEPIOTO TENA.
4. OnpeneneHue pasMepoB MAJIBIX TEN.
5. M3mepeHne TemmnepaTypbl IPU IOMOIIM KUJIKOCTHOIO TEPMOMETpA H
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue ucciaenoBaHUS MO MPOBEPKE TMIOTE3bI: JATBHOCTH ITOJETA
niapvka, MylmeHHOro FTOpU30HTAIILHO, TeM OoJibllle, YeM OOoJbllle BhICOTA
IyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBeEeHHUS O CTPOEHUM BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pasMepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBmxenue wyactui BemiectBa. CBS3b CKOPOCTHM JBHKEHHS YaCTHUI[ C
Temrneparypoil. bpoyHoBckoe nBumxkeHue, auddys3us. BzaumoneiicTBue yactuil
BEILECTBA: IPUTSKEHNUE U OTTAJIKUBAHHUE.

ArperatHbl€ COCTOSHUS BEIIECTBA: CTPOEHUE Ta30B, KUJKOCTEH U TBEPIBIX
(KpucCTallInuecKux) Ted. B3auMocBsi3b MEXKIYy CBOWCTBAMU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M WX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBUXKCHUSI.



2. Habmoaenue nuddys3umn.
3. HaOmronenue SIBIICHUH, O0OBACHSIOIINXCS MPUTSHKEHUEM WA
OTTAJIKUBAHHEM YaCTUII BEIIECTBA.

Jlabopamopmuvie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM psAoB (C  HMCIOJIb30BAaHUEM

dotorpaduii).

2. OmbITHI 110 HAOJIOIEHUIO TETIJIOBOT'O PACIIIMPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO TTPUTSIKEHHUS.

Paznen 3. JIBu:keHune U B3aUMo/ieiicTBHeE TeJl.

Mexannueckoe JIBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBnenne uHepuuMu. 3aKOH HHEpUMH. B3aummonelcTBHe Tel Kak HpUYHMHA
U3MEHEHUSI CKOPOCTH [BM)KEHMs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTHh BemiecTBa. CBSA3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJIT B €IMHUIIEC
00BEMa BelecTna.

Cuila Kak XapakTepUCTUKa B3auMonaeiucTBus Tel. CHila ynpyrocTd M 3aKOH
I'yka. M3Mepenune cuiibl C MOMOIIBIO AMHAMOMETpa. SIBJIEHHE TATOTEHHS U CHJIA
TsokecTH. CHila TSKECTH Ha JIpyrux iaHetax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJICHHBIX IO OAHOM mpsiMoM. PaBHomencTByromas cwi. Cuiia TpeHUs.
TpeHue CKOIbXKEHUSI U TPEHUE MOKOS. TpeHHe B MPUPOIE U TEXHUKE.

Hemoncmpayuu.

Hab6mtoieHre MexaHM4ecKoro ABMYKEHUS Tela.
N3mepeHune CKOpoCcTH MPSIMOJIMHEHHOTO ABUKECHHUS.
HaGmronenve sBiieHUs HHEPITUH.

1

2

3

4. HaGmionenne n3BMEHEHHs] CKOPOCTH TIPH B3aUMOJICHCTBUH TEII.

5. CpaBHEHHE MacC IO B3aUMOJICUCTBUIO TEIL.

6. Cl0)XEeHUE CHUJI, HAIIPABJICHHBIX 10 OJJHON MPSIMOM.

Jlabopamopuwvie pabomul u onvimet.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOr'O JBMKEHUS (LIapUKa B HKUIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISL M TaK JIAJIee).

2. Ompepenenue cpeqHed CKOPOCTH CKOJIbXKEHUs OpycKa WIM IIapuKa Mo
HAKJIOHHOM TIIOCKOCTH.
Ornpenenenue mMIOTHOCTU TBEPIOTO TeNa.

4. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (nedopMarivin)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. OnbITBL, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBXEHUS OT
BEca TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBienne TBEPABIX TeJl, KUIAKOCTEN U ra3os.



JaBnenue. CriocoObl YMEHBIIIEHUSI U YBEJIMUCHUS JaBieHud. [laBnenue rasa.
3aBUCUMOCTh JIaBJICHUsI raza OT 00bEéma, Temmeparypel. llepemaua naBieHuUs
TBEPABIMU TEJIAMH, JKUAKOCTSIMH M ra3zamu. 3akoH [lackans. IIneBmarnueckue

MalfHbl. 3aBUCUMOCTH JIaBJICHHS KUAKOCTH OT TIIyOWHBI. ['mapoctarnmueckuid
napazgokc. Coobatomiecst cocyasl. ['uapaBinnueckue MexaHu3MBbl.

Atmocdepa 3emnn u atMocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUS
BO3AymHON o6osmouku 3emiu. OmnbiT Toppuyenmnu. M3mepenue armochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(HEPHOTO aBJIECHUS OT BBICOTHI HaJl YPOBHEM MOPSI.

[Tpubops! 11t U3MepeHus: arMOC(EpPHOro 1aBJICHHUS.
JlelicTBHE XKUIKOCTH M ra3a Ha MNOrPYy:KEHHOE B HUX TeJO. BhITanknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaanue ten. Bo3gyxonnasanue.
Hemoncmpayuu.
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3aBUCUMOCTb JIABJICHUS ra3a OT TEMIIEPATYpHI.

Ilepenaua naBineHUs )KUIKOCTBIO U Fa30M.

Coob1aromnuecs: cCocypl.

['mppaBauyueckuit mpecc.

[TposiBneHune neiicTBrsI aTMOC(EPHOTO TaBICHUSI.

3aBUCHMOCTh BBITAIKHBAIOIIEH CHIIBI OT 00bEMA MOTrPYKEHHOM YacTH
TeJa U IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOLIEH CUIIBI BECY BBITECCHEHHOM KUIKOCTH.
VYcnoBue 11aBaHus Tel: IUIABAHUE WIM NOTPYKEHHUE TENI B 3aBUCHUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopmuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYyKEHHOU B
’KMJIKOCTh YaCTH TeJa.

OnpeneneHrie  BBHITAJIKUBAIOIIEH  CWIIbL, JEUCTBYIOIIEH Ha  TeJo,
MOTPY>KEHHOE B KUIKOCTb.

ITIpoBepka HE3aBUCUMOCTH BBITAUIKUBAKOIIEHW CHJIBI, IEMCTBYIOIIEN HA TEJO
B ’KMJIKOCTH, OT MacCChl Tea.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI,
JEUCTBYIONIE Ha TENO B JKUJIKOCTH, OT OOBEMA MNOrpYyXKEHHOHM B
YKMJIKOCTh YaCTH TeJla U OT MJIOTHOCTHU >KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa UM KOHCTPYMPOBAHUE JIOJKH U
onpeneseHue €€ rpy30n0a4bEMHOCTH.

Pazgen 5. Pabora u MOIIHOCTb. JHEPIHsl.

Mexanundeckasi pabota. MOIIHOCTb.

[IpocTble MexaHW3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBumio
paBHOBecus pbryara. [I[puMeHneHnre npaBuiia paBHOBECHS pbluara K OJIOKY.



«3onoroe mpaBuino» MexaHukd. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusd. KuHeTndeckas W NOTCHIHMAIBHAs OSHEPIHUs.
[IpeBpamenne 0JHOrO BUIa MEXaHUYECKOW YHEPTUH B IPYroM. 3aKOH COXPAaHEHHUS
JHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimot.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBM)KEHUHU TeEJa

10 TOPU30HTAJILHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBHil paBHOBECHUS pplyara.
3. Hsmepenne KII/] HaKIIOHHOM IIJIOCKOCTH.

4. H3yuyeHne 3aKOHA COXPAHEHUs MEXaHU4YECKOW JHEPTHUH.
8 KJIACC

Pa3gen 6. TemioBble IBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO--KUHETUYECKOM TEOPUU CTPOEHUS
BellleCTBA. Macca m pasMepbl aTOMOB M MOJIEKYJI. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TOJIOKCHUW MOJICKYISIPHO--KUHETUYECKON TEOPUH.
CmaunBaHN€E U KaNWJUISIPHBIE SIBICHUA. TEMI0BOE paCIIMPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTbIO TEILUIOBOI'O JBUKEHUS
yactull. BuyrpenHsis sHeprus. CnocoObl M3MEHEHUs] BHYTPEHHEW DHEpruu:
TeIuIonepeaada 151 COBEpPIICHUE paboTHI. Bunael TEIUIONEPEIAuH:
TEIJIONPOBOJHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonmdectBo TermmoTel. YaenbHas TEMIOEMKOCTH BEMIECTBAa. TermiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlnaBieHue w
OTBEPJICBAHWE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koujaeHcauusi. Mcnapenue. Kumnenuwe. YaenbHas Terora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KUIEHHUS OT aTMOC(EPHOro
JIaBJICHUSL.

BrnaxHocTe Bo3myxa.

DHeprus TOIUIMBA. Y IebHas TEIUIOTa CTOPAHUS.

[Tpunruner pabotel TeroBbix aurareneit KIIJ temmoBoro aBuratesns.
TennoBble IBUTATENN U 3AIIUTA OKPYXKAKOLIEH CPEIBI.

3aKOH COXPaHECHUS U MPEBPAIIECHUS YHEPTUHU B TEILUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmronenne GpOyHOBCKOTO JABMKCHHUS.
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10.
11.
12.
13.

Hab6monenue nuddysun.

HaGmronenue siBieHnit cMauyMBaHUs U KaWUISIPHBIX SIBJICHUH.
HabmtoieHre TemioBoro pacuimpeHus Tell.

W3MeHeHne naBiieHUs ra3a Mpu W3MEHEHUU 00bEMa U HArpeBaHUM WIIU
OXJIaXkKJACHUMU.

[TpaBusa u3mepeHus: TEMNEPATYPHI.

Bunbl Teronepenayn.

OxJtaxk1IeHHe MPU COBEPILICHUU PAOOTHI.

HarpeBanwue npu coBepiiieHun pabOThl BHEITHUMHU CHUJIAMHU.
CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEIIECTB.
Habmronenne kuneHusl.

Habronenne mocTossHCTBA TEMIIEPATYPHI TIPH TIIABICHUH.
Moenu TEMJI0OBBIX JBUTATEIICH.

Jlabopamopuwvie pabomul u onvimol.

1.
2.
3.

10.
11.

12

OnbIThl IO OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WM caxapa.
OnpIThl MO0 HAOMIOACHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue 1aBaeHUs BO31yXa B OaJIJIOHE MINPUIA.

OMnBITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JTaBJIIEHUS BO3JyXa OT €ro
00BEMa U HArPEeBaHUSI WIIA OXJIAXKICHHUSI.

[TpoBepka runoTe3nbl IMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TpyOKEe OT TeMIepaTyphl.

HaOmonenne wu3MeHEeHUs] BHYTPEHHEW OSHEpPruu Tejla B pe3yJsbTaTe
TEerIonepeaadyu U padboThl BHEITHUX CHJL.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOIHOW U
ropsityeu BOJBI.

OnpeneneHye  KONMMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOWM  IIPHU
TEIIO0OMEHE C HarpeThIM METAJUIMYECKUM LIUITMHIPOM.

Ornpenenenne yaeapHON TEMTIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca uCIapeHus.

. OHpCI[GJ'IeHI/IC OTHOCHUTEIBbHOM BIAYKHOCTHU BO3ayXa.
13.

Onpenenenne yaeapHON TEIIIOTHI IIABJICHHUS JIb/IA.

Pa3nen 7. JinekTpuyeckue U MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. [[Ba poma snekTpuyeckux 3apsaoB. BzaummopeictBue
3apsoKeHHBIX  Tell.  3akoH KynmoHa (3aBUCHUMOCTH  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJTMYUHBI 3aPSI0B U PACCTOSHUS MEX]Ty TeJIaMu).

Onextpuueckoe noisie. Hanpsok€HHOCTh 3ekTpuueckoro mnosst. IlpuHuomn
CYNEpHO3ULIUN IEKTPUUECKUX MOJIeH (Ha KAaUeCTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM U JUPJEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa.

OJIEKTPUYECKU TOK. YCIOBUSA CYHIECTBOBAHUSA DIEKTPUUECKOIO TOKA.
HNcTouHuKM MOCTOSIHHOTO TOKa. JIeWCTBUSI BJEKTPUUECKOTO TOKa (TEeIioBOeE,
XUMUUYECKOE, MArHUTHOE). DJIEKTPUUECKUNA TOK B KHUIKOCTSIX U Ta3ax.

Onektpuueckass nenb. Cwia  TokKa.  DJNEKTPUYECKOE  HANpPsHKEHUE.
ComnpoTuBjeHHEe TPOBOAHUKA. Y ICIbHOE COINPOTUBJICHHE BellecTBa. 3akoH Oma
o ydactka uenu. llocnemoBarenbHOe W MapajuIeIbHOE  COCAUHEHUE
MIPOBOJTHUKOB.

PaGota u MOIIHOCTH »dJEKTpUYECKOro Toka. 3akoH Jlxoymns—JleHna.
DJIEKTPUUECKHE 1IETTH U MOTPEOUTENN dIIEKTPUUECKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

ITocrossHHbIE  MarHuThl.  B3auMojelCTBHE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MaruuTHoe mnoje 3eMJId U €ro 3Ha4eHue JJisl )KU3HU Ha 3eMiie.
OneiT  Opcrena. MarHuTtHoe T1oJie  BJIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMAarHuTOB B TEXHUKE. J[€fiCTBME MAarHUTHOIO MOJIA HA MIPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENh TMOCTOSTHHOTO TOKa. MCmosib30BaHWE 3IEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPaHCIIOPTE.

Omneitel @apanes. SABnenue snexkTrpoMarauTHONM uHAyKuMu. [IpaBuno Jlenna.
DIIEeKTpOoreHepaTop. CriocoOb1 MOJTYYEHUS AIEKTPUYECKOU SHEPIUM.
DIIEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpu3anus Tell.
JIBa pojia 2JIEKTPUYECKHUX 3apsI0B U B3aUMOJICCTBHUE 3apsHKEHHBIX TEJI.
Y CTpOUCTBO U IEMCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUSI.
3aKOH COXpaHEHHUS JIEKTPUUECKUX 3aPsJI0B.
ITpOBOHUKH U TUDIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJI.
HcTOYHUKH TOCTOSHHOIO TOKA.
JlerncTBUS IEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUI TOK B KUJIKOCTH.

. I'a30BbIi pa3psia.

. I3Mepenune Critbl TOKa aMIepMETPOM.
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. I3Mepenue 31eKTpruieCcKOro Harps>KeHUsI BOJIbTMETPOM.

. Peocrtar u Mara3uH cOnpOTUBIIEHUN.

. BzanMmoenicTBue MOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHre€ HEBO3MOKHOCTH Pa3JAECICHUS ITOJKOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHUE MAarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoOE o€ ToKa. DIEKTPOMarHuT.

JlerncTBMEe MarHUTHOTO TIOJISE HA TPOBOJITHUK C TOKOM.

DJIEKTPOABUTATEIIb NOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

OnbiThl Dapajes.

3aBUCHMOCTh HAIMPABICHUS MHAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHHS.

DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOAEHUIO AJIEKTPU3aLUU TEJl HHAYKIUMEHW U IpH
CONPUKOCHOBEHHH.

HccnenoBanne HOEWCTBHUS 3JIEKTPUYECKOrO IIOJII HA IPOBOJHUKU U
JIUDJIEKTPUKHU.

C6opka u rpoBepka paboThI JIEKTPUUECKOM LEH TOCTOSHHOTO TOKA.
N3mepenue u perynmpoBaHue CUIIbI TOKA.

M3MepeHne U peryjJmpoBaHue HalPsKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYLIErO0 4Yepe3 PEe3UCTop, OT
CONIPOTHUBIICHHS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOILIKE 3aBUCUMOCTD DIEKTPUYECKOr 0
COIPOTHUBIICHHUSI TPOBOAHMKA OT €ro JUIMHBIL, IUIOUIAJAW IONEPEYHOTO
CEUYEHUs U MaTepHuana.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUNA TMPU  TOCIEA0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia I CWIbI TOKa IPH MapayIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenue padoOThI ANEKTPUYECKOTO TOKA, UAYILETO YEPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOrO TOKA, BBIACIAEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YE€PE3 JAMIIOUYKY, OT
HaIIpSDKEHMS HA HEW.

Onpenenenue KIIJI marpesarens.

HccnenoBaHne MarHuTHOTO B3aUMOJECHCTBUS ITOCTOSIHHBIX MarHUTOB.
WN3ydeHue MarHUTHOrO TOJII  TOCTOSHHBIX ~MAarHUTOB MpH  HX
O00BEAMHEHUY U Pa3CIICHUN.

HccnenoBanne 1elCTBUSA DNEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbl  B3aUMOJICUCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CHJIbl TOKa W HampaBJCHUS TOKa B
KaTyIIKe.

18. I3yueHue 1eCTBUS MArHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM.

19. KoncTpynpoBanue u usydeHue padoThl JIEKTPOABUTATEIIS.

20. 3mepenne KIIJ[ anekTpoaBUraTeibHOM yCTaHOBKH.

21. OnBITBI TIO HWCCHEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHOM WHIYKIIWU:
UCCIEAOBAaHUE W3MEHEHUM 3HAUY€HUsT W HANpaBICHUS HHAYKIHOHHOIO

TOKa.
9 KJIACC

Pa3znen 8. Mexannveckue siBJIeHUsI.

Mexanuueckoe JBHXEeHHE. MarepuanbHas Touka. Cucrema oOTcyéTa.
OTHOCHUTENBHOCTh MEXaHHYECKOI'O JBWKEHHUSA. PaBHOMEpPHOE NPSIMOJIMHEHHOE
nBrxeHue. HepaBHoMepHoe npsMoninHelHoe ABuxkeHue. CpeqHss 1 MIHOBEHHAS
CKOPOCTb T€Ja IIPYU HEPABHOMEPHOM JIBUKECHHH.

VYckopenne. PaBHOyckOpeHHOe mpsiMoiMHelHOe JBrkeHue. (CB0oOOIHOE
nageHue. OneITel ['anues.

PaBHOMEepHOE NBM>KEHHE MO OKpY:KHOCTH. Ilepmon u dacrora oOpalleHwHs.
JIuneiHas u yrioBas cKOpocTH. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

IlepBeiit 3akoH HeroTtona. Bropont 3akon Herotona. Tperuit 3akon HeroToHa.
[IpyHIMD CyIIEpIIO3UIINU CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: cujia TPEHUSI CKOJIbKEHUS, CHIIa
TPEHUSI TIOKOSI, APYTUE BUIbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpPEHHE CBOOOIHOTO
nageHus. JIpmwxenue maner Bokpyr Connua. IlepBas kocmuueckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MarepuanbHOM TOUKH. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOrO TeNA C 3aKPEIUIEHHON OChIO BpauleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenne umnyisca. Mmmnynbe cuiibl. 3aKOH COXpPaHEHU S
UMITyJIbCa. PEakTUBHOE IBMKCHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TsKECTH, YNPYTOCTH,
TpeHus. CBsA3b SHEPruM U padboThl. [loTeHIManbHas dHEprus Teja, MOJAHATOrO Haj
ITOBEPXHOCTBIO 3eMin. [loTeHIMabHAas YHEPTUs CKaTOW NpykuHbl. Kunernueckas
sHeprusa. TeopeMa O KMHETHMYECKOW DHEPruU. 3aKOH COXPAHEHUsS MEXaHUYECKOU
SHEPIHUH.

Hemoncmpayuu.

1. HaGmogeHne MexaHWYecKOro ABM)KEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.
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8.
9.

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

CpaBHeHUE TyTEH U TPACKTOPUN JBUKEHUSI OJTHOTO U TOTO K€ Tela
OTHOCHUTEIBLHO PA3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO JBH>KEHUS.
HccnenoBanne npu3HakoOB paBHOYCKOPEHHOI'O JBUKCHMUS.

HabmroieHne IBY>KEHUS TeJla 110 OKPYKHOCTH.

Hab6mtoieHre MexaHM4eCKUX SIBJICHUHM, TPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM W  YCKOPEHHOM JIBUKCHUU
OTHOCHUTENIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAaCChl T€la W JEUCTBYIOIIEH HA HETO
CHIIBI.

Habmronenne paBeHCTBa CUJI TPU B3aUMOJICHCTBUM TEII.

N3meHenue Beca Tea npyu YCKOPEHHOM JBHKEHUH.

Ilepenaua umiynbca py B3aUMOACHCTBUU TEIL.

[IpeoOpazoBaHus SHEPrUU MIPU B3AUMOICUCTBUU TE.

CoxpaHeHue UMIyJibca IIPU HEYIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITyJIbca MPH a0COIOTHO YIIPYTOM B3aUMOICHCTBUH.
HabntoieHre peakTUBHOT'O JIBHXKCHUS.

CoxpaHeHrne MeXaHUYeCKOW SHEPTUHU IPU CBOOOTHOM TaICHUH.
CoxpaHeHne MEXaHUYECKON SHEPTUH MPU ABUKEHUH TENA MO/ ICUCTBUEM

IIPY’KHAHBIL.

Jlabopamopmuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa sl pa3srOHa W JAJIbHEHIIEro paBHOMEPHOIO
JBYDKEHUS IAPUKaA UIH TEIICHKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WIN JIBUKCHUS
LIapyKa I10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOPEHHsI Tejla TMPU PaBHOYCKOPEHHOM JBIIKCHHH TIO
HAKJIOHHOW TTJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPH PaBHOYCKOPECHHOM
JBIDKEHUU 0€3 HavaIhbHOW CKOPOCTH.

[IpoBepka THIOTE3bl: €CIIM TIPH PABHOYCKOPEHHOM JIBFDKCHHH 0Oe3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCA KaK psjJ HEYETHBIX UYHCEN, TO
COOTBETCTBYIOIINE IMTPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanue 3aBUCHMOCTH CHJIbI TPEHHUS CKOJBKEHHS OT CHIIbI
HOPMAJILHOTO JTaBJICHHUSI.

Omnpenenenne Kko3hGuUIMeHTa TPEHUS CKOJIbKCHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIBI TPEHUS TPH PAaBHOMEPHOM JIBHIKCHHHU Teja
10 TOPU30HTATLHON TTOBEPXHOCTH.



10. OnpeneneHue pabOTBI  CHJIBI  YIPYrOCTH TIPH  TMOABEME Tpy3a C
HCIOJIb30BAaHUEM HEIMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUSI YHEPT M.

Pa3nen 9. Mexanuueckue Ko1e0aHUs ¥ BOJIHBIL.

KonebarensHnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUI: TIEPUOI,
4acToTa, aMIUINTyAa. MareMaTH4eCcKuil U NpyKUHHBIA MasTHUKU. [IpeBpamenne
SHEPTUU MPH KOJIeOaTeTHbHOM JIBHKCHUH.

3aryxatomue — konebaHua.  BeiHykaeHHble — konebanus.  Pe3onanc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHMYECKUMX BOJIH. [IpomosbHbBIE U
NOMNEpeYHble BOJIHBL. [[MMHA BOJHBI W CKOPOCTh €€ paclpoCTpaHEHUs.
MexaHnuecKue BOIHBI B TBEPAOM TENE, CEHCMUUYECKUE BOJHBI.

3Byk. 'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxkenue 3Byka. MHPpa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue xonebaHuil Te€N MO ACHCTBUEM CHUJIIbI TSXKECTH U CHUIIbI
YIPYTrOCTH.

HaGmronenue konebaHuil rpy3a Ha HUTH U Ha IPY>KHHE.

HabGuroieHrie BoIHYXICHHBIX KOJICOAaHUHN U pE30HAHCA.

PacnpocTpaneHue npoaoJbHBIX U MOMEPEUHBIX BOJH (HA MOJIEIIN ).

HaGmroennie 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pE30HAHC.

Jlabopamopuwvie pabomul u onvimol.

1. OmpeneneHue 4YacTOThl M TMEpUoja KojebaHuW MaTeMaTHU4eCcKoro
MasiITHUKA.

2. OmpepeneHre 4acTOTHI U MEPHOJIa KOJICOAHHI MPY>KUHHOTO MasTHHUKA.
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3. HccnenoBanue 3aBUCMMOCTH Nepuoja KojaeOaHuil MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NIEpHOAA KOJICOAHUN MTPYKUHHOTO MasiTHUKA
OT MAacChI Ipy3a.
5. IlpoBepka HE3aBUCHUMOCTH IepHoJa KoneOaHui rpysa, MOABEIIEHHOTO K
HUTH, OT MACCHI I'Py3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  IepHoja  KoseOaHMi
IIPY’KUHHOTO MasATHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOT O MMaICHUsI.
Pa3nea 10. DiiekTpoMarHuTHoOeE 1oJ1e M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  ODJEKTpOMarHuTHele  BOJHBL.  (CBONMCTBa
dJeKTpoMarHuTHeIX BOdH. Illkana snexrpoMarHuTHBIX BOJIH. Vcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBS3U.



OnexkTpoMarHuTHasa npupoga cera. CKopocTh cBeTa. BONHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOMCTBA IEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomul u onvimot.

1. M3yueHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe sIBJIEHNS.
JlyueBas MOJEJIb CBeETa. HUcTounnkn CBeTA. [IpsamonuueriHoe

pacnpoctpaneHue ceera. 3atMeHus Connna u Jlynsl. Otpaxenue cera. [lmockoe
3epKaJIo. 3aKOH OTPAKEHHSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBera. [loslHOe BHYyTpeHHee
OTpakeHHE cBeTa. VCnonb30BaHME TIOJIHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xonm mydeit B numH3e. Onrtuyeckas cucrema (oroammapara,
MHUKpPOCKONA W TeJecKomna. [Jla3 Kak ONTHYECKas CUCTeEMA. BIM30pyKOCTh H
NAbHO30PKOCTb.

Paznoxxenne Oenmoro cBera B crektp. Ombitel HetoTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. Jlucnepcus cBera.

Hemoncmpayuu.

[IpsamonrHERHOE PpacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue ceera.

OnTuueckuid CBETOBO/.

Xop nydel B coOuparoniei JuH3e.

Xox ny4yer B paCCEUBArOLIEH JIUH3E.

[Tonyyenue n300pakeHU ¢ MOMOIIBIO JINH3.

[Tpunnun geictBus GoToanmnapata, MUKPOCKOIA U TEJIECKOMA.

10. Moznens riasa.

11. Paznoxkenue 0enoro cBeTa B CIIEKTP.

12. [Tonyuenue Gesoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopmuwvie pabomul u onvimol.

1. HccnenoBaHne 3aBUCMMOCTH YIJIa OTPAXEHUsI CBETOBOIO Jiyda OT yIJia
naJieHuUsl.
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2. MBydeHue xapaKTepuCTUK U300paKeHUs MPEAMETA B IIJIOCKOM 3€pKaJe.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMIIEHHSI CBETOBOTO JIyda OT yrjia
NaJICHNS Ha TPAHULE «BO3AYX—CTEKIION.



4. Tlomyuyenue n300paXkeHU ¢ MOMOIIBIO COOMpPAIOIIEH JTMH3BI.
5. OnpeneneHre GOKYCHOTO PacCTOSHUSI U ONTHUYECKOW CHIIBI COOMparomieit
JINH3BL.

6. ONBITHI 1O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHl 1O BOCHPUSITHIO IIBETA MPEIMETOB MPU UX HAOIIOICHUH Yepes3
L[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBaHToBbIe SIBJIEHUSI.

Oneitel Pe3epdopaa m nnanerapHas monens atoma. Mogens aroma bopa.
Hcnyckanue u nornomenue ceera aroMoM. KBaHTel. JInHEWYaTsie CIEKTPBL.

PannoaktuBHOCTE. AJb(a-, OeTta- 1 ramma-uznydenus. CTpoeHHEe aTOMHOTO
anpa. HyxioHHas wmopens aromHoro snapa. HM3ortombsl. PagmoakTuBHBIE
npeBpanieHus. llepuon nonypacnaaa aTOMHBIX SIAED.

SnepHbie peakiuu. 3aKOHbI COXpaHEHUs 3apsiI0BOTO M MAacCOBOIO YHCEIL
DHeprus CBsI3M aTOMHBIX sijep. CBs3b Macchl M dHEpru. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sneprun ConHIa 1 3BE3I.

SAnepnas sHepretuka. JeMCTBUS paguOaKTUBHBIX H3JIyYCHUN Ha IKUBbBIC
OpraHU3MBlI.

Hemoncmpayuu.

1. CHekTpbl U3TY4YECHUS U TOTJIONICHUS.

2. CHexTpsl pa3IMYHbIX Fa30B.

3. ComekTp BoziopoJa.

4. HaGmionenue TpekoB B kamepe BusbcoHa.

5. Pabota cuérumka MOHU3UPYIOIMUX U3TyIECHUH.

6. Peructparius uzinydeHus NpUPOIHBIX MUHEPATIOB U MPOJTYKTOB.

Jlabopamopmuovie pabomul u onvimol.

1. HaGmroneHue CIIONTHBIX U JIMHEWYATHIX CIEKTPOB U3ITYdCHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE DHEPTUH YACTULIBI 10 TOPMO3HOMY

nytu (1o ¢ororpadusm).

3. MBmepeHue paaroakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000IAO U MOTYJIb.

[ToBTOpUTEIHHO--0000IIAOIITNIT MOYIIb TIPEIHA3HAYCH IS CHCTEMAaTHU3AINH
U 0000IIeHUsT TPEIMETHOIO  COJIEpP)KAHMS UM ONbITa  JESATENbHOCTH,
IPUOOPETEHHOTO MPU U3YYEHUU BCEro Kypca (PU3MKH, a TakKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMeHY 10 (u3uke g oO0ydaromuxcs,
BBIOpABIITUX ITOT Y4€OHBIN MpeIMeT.

[Ipu M3ydyeHHHM JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIeSITeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBACTCS JOCTHKEHUE MPEAMETHBIX U
METANpPEeIMETHBIX  IJIAHUPYEMBIX  pe3yJabTaToB  oOyueHus, (opmupyercs
€CTEeCTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCIIEIOBaHUS



SIBJICHUW TPUPOABl U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3NUECKHUE
SIBJICHUS, TPUMEHSSI IIOJYYEHHbIC 3HAaHMWS, pelarbh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U YKCIIEPUMEHTAIbHBIC.
[IprHIMIIMANBHO NEATEIbHOCTHBIM XapaKTep HAHHOI'O paszera pealn3yeTcs
32 C4€T TOro, 4YTO OOy4aroluecs BBITIOJHIIOT 3a7aHusl, B KOTOPBIX UM
IIPENJIaraeTCs:
Ha OCHOBE IIOJYyYEHHBIX 3HAHWM pacro3HaBaTh W HAy4YHO OOBICHATH
dbusznyueckue SIBICHHS B OKPYXKAIOIIEH MPUPOJIE ¥ TTOBCETHEBHOM JKU3HMU;
HCII0JIh30BaTh HAYYHBIE METOJIbl UCCIIeIOBaHUS (PM3UYECKUX SIBIICHUH, B TOM
YHUCIIE I IPOBEPKU TUIIOTE3 U MTOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanbOOIee BAXKHBIX JOCTUKEHUNH COBPEMEHHBIX
TE€XHOJIOTHH, HATPUMEDP, MPAKTHYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX NCTOYHUKOB
SHEPIUU Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIuMu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA ITPOI'PAMMBbI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO O6p&30BaHI/I$I HalIpaBJICHO

Ha JOCTW)KEHUE TIMYHOCTHBIX, METAIPEIMETHBIX M TIPEAMETHBIX 00pa30BaTEIbHbIX
pE3yJbTATOB.

B pesynbTaTte nzyuenus: pU3MKu Ha ypOBHE OCHOBHOTO O0IIero o0pa3oBaHus

y oOyuatomierocs: OynyT cOpMUPOBaHBI CIEAYIOMINUE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTPMOTHYECKOr 0 BOCIIUTAHUS:

— IPOSBJICHUE UHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
buznyecKoil HayKu;

— [ICHHOCTHOE OTHOILEHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--PU3UKOB;

2) rpaXIaHCKOr0 M TYXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHUH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUMX MpoOJeM, CBSI3aHHBIX C TMPAKTUUYECKUM IPUMEHEHUEM
JNOCTUKEHUN (PU3UKH;

— OCO3HAHHME BaXHOCTH MOPATbHO--3TUYECKUX MPHUHIIUIIOB B JAESITEILHOCTH
y4€HOrO;

3) 3cTeTH4€eCKOro BOCIIUTAHMUSL:

— BOCHPHUSTHE 3CTETUYECKHX KAuecTB (PU3MYECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOrOCTU, TOUHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOr O TIO3HAHHUSI:

— OCO3HaHHWE IIEHHOCTH (PU3NYECKOM HAyKH KakK MOIIHOIO HWHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHSI TEXHOJOTHUM, BAXKHEUIIECH COCTABIIAIOLLEH
KYJIbTYpBI;

— pa3BUTHE HAy4YHOH JIOOO3HATEIBHOCTH, MHTEPECA K MCCIIEI0BaTENbCKON
NESTENBHOCTH;

5) ¢opvmupoBanusi  KyJAbTYpbl  310POBbSI H  JIMOIMOHAJILHOIO
OJIaronoyyms:

— OCO3HaHWE IEHHOCTH Oe30macHoro odpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHMpE, BAKHOCTU TpaBUJ O€30IIaCHOIO IOBEJIEHUS Ha
TpaHCHOPTE, Ha J0porax, C AJIEKTPUYECKHUM M TEIUIOBBIM O0OOpY/IOBAaHHUEM B
JOMAILHUX YCIIOBUSX;

— c(hOpMHUPOBAHHOCTh HaBbIKA pe(dIeKCHH, MPU3HAHHE CBOETO IIpaBa Ha
OLIMOKY M TaKOTO e MpaBa y Ipyroro 4ejaoBeKa;

6) TPy/10BOro BOCTIMTAHMSA:

— aKTHMBHOE y4yaCTHW€ B PEIICHUU MPAKTUYECKUX 3a7ady (B pamMKax CEMbH,
o0Opa3oBaTeIbHON OpraHu3ali, ropoja, Kpas) TEXHOJIOTHYECKOH U



COLMANIbHON HamNpaBJICHHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3UIECKUX
3HAHMMU;

e — HHTEpEC K MPAKTHUYECKOMY U3YUYECHHIO TIpodeccHil, CBI3aHHbBIX C (PU3UKOM;

e 7)3KOJIOrM4€eCKOro BOCIIUTAHMS:

e — OpHUCHTAllUS HAa TpPUMEHEHUEe (U3MUECKUX 3HAHWNA JUIsl pelieHus 3agad B
o0JacTi OKpY’Kalomied Cpelbl, IJIAaHUPOBAHMS TOCTYIKOB M OICHKH HX
BO3MO>KHBIX TTOCJICICTBUH JIJIs1 OKPY>KaroLEen Cpeibl;

e — OCO3HaHME TJIO0ATBHOTO XapaKTepa AKOJOTMYECKUX MpoOJeM M MyTed ux
perieHus;

e 8) agmanTanMM K W3MEHSIIOIIMMCSI YCJIOBHSIM CONMAJILHOW W NMPHPOIHOM
cpeasbl:

e — MOTPeOHOCTh BO B3aWMOJECHCTBUU TMpPHU BBIOJIHEHUU HCCIECIOBAHUNA M
MPOEKTOB (DU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
ApYrux;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JIEeATEIIbHOCTD;

e —MOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUMN, B TOM 4Kciie (OPMYIUPOBATH
UJIEU, TIOHSITHS, TUIIOTE3bI O (PU3UUYECKUX 00BEKTAX U SABIICHUSIX;

e — OCO3HaHHE Je(DUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKy;

e — IUIAHMPOBAHHWE CBOETO PAa3BUTHS B MPUOOPETEHHWU HOBBIX (HU3HMUECKUX
3HAHMU;

e — CTPEMJICHHE aHAJM3UPOBATH U BBISBIISATH B3AMMOCBSI3U MIPUPOJIbI, O0IIIECTBA U
HPKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUMH;

e — OIEHKA CBOMX JCWCTBUM C Y4ETOM BIMSHUA Ha OKPYXKAKIUIYI0 Cpenay,
BO3MOXKHBIX TJI00AJIbHBIX MOCIIEICTBHIMA.

METAINPEAMETHBIE PE3YJIBTATBI

B pesympTaTe OCBOEHHS TporpamMmbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO
obmiero odpazoBanus y oOydaromerocss OynyT copMUpPOBaHbI MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE T03HABATEIbHbIE YHUBEPCAJIbHbIC YUeOHbIC AEUCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCalbHBIE  y4eOHbIE  JCHCTBUS,  PETYISTUBHBIC
YHUBEpCAJIbHbIE yUeOHbIE AEUCTBUS.

ITo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE y4eOHbIE 1eiiCTBUA

Bba3oBble JJoruueckue aeicTrBus:



BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(sIBJICHUIA );

YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMN, OCHOBAHUS JJIs
000011IeHNs U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PH3UIECKUM SIBIICHHSIM;
BBISBJISTh TPUYUHHO--CIICJICTBEHHBIC CBS3U TIPH HM3YYCHHH (PU3NYECKHUX
SIBJICHUM W TIPOIIECCOB, JIeTIaTh BBIBOJIBI C MCIOJIb30BAHUEM JICTyKTHBHBIX
Y WHJIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh THIOTE3bl O B3aHMOCBS3SIX
(bU3UYCCKUX BEIINYHH,

CaMOCTOSITEJILHO BBIOMpaTh CMOCO0 pemieHus Yy4eOHoW (u3udeckon
3amauu (CpaBHEHHE HECKOJBKUX BAapHMAHTOB PENICHHs, BHIOOpP Hamboliee
MOJIXOISAIIETO C YIETOM CaMOCTOSATEIHHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble uccienoBarejbCcKue 1eMCTBHS.

MCTIOJIH30BaTh BOIIPOCHI KaK MCCIIE0BATEILCKUI HHCTPYMEHT MTO3HAHUS;
IIPOBOJINTH 110 CAMOCTOSTEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOXKHBIHA
(GU3NYECKUl IKCIEPUMEHT, HEOOIBIIIOe WCCIeA0BaHUE (PU3UIECKOTO
SIBJICHUS,

OIICHMBATh HAa TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(OPMAIIUIO,
TIOJTYYCHHYIO B XOJI€ HCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOSITENTLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO pPe3yJibTaTaM
IPOBEAEHHOT O HAOIIOICHHUSI, OBITA, UCCIICIOBAHMS,

IIPOrHO3MPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (DU3UICCKUX
IIPOIIECCOB, a TAKXKE BBIIBUTATH MPEITONOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTCKCTaX.

Pabora ¢ undopmanuei:

IPUMEHSTh Pa3IMYHbIE METO/bI, MHCTPYMEHTHI M 3alPOCHI MPH MOUCKE U
orbope WHGOpPMAIMU WM JAHHBIX C Y4ETOM MPENTIOKEHHOW Yy4eOHOM
dbusnueckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CaMOCTOSITETLHO ~ BBIOMpATh ONTUMAIBHYIO (HOpPMYy  TPEACTABICHUS
uHQoOpMall W WJUTIOCTPUPOBATH peIIaeMble 3aJaull  HECJIOKHBIMU
CXeMaMH, THarpaMmMaMi, HHOU TpaduKoi U MX KOMOWHAITHSIMH.

KoMMmyHuKaTUBHBIE YHUBEPCAIbHbIE y4eOHbIe JeHCTBHS:

B XOJe OOCYXACHHUSA y4eOHOro Marepualia, pe3yiabTaTOB JIA0OPaTOPHBIX
paboT 1 TIPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMO TeMbI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha PEIICHUE 3aJa4d U IOAJICp)KaHHE
0Jaro)keaaTebHOCTH OOIICHUS;



COTIOCTAaBJISITh CBOU CYXKACHUS C CYXICHUSMH JAPYTUX YYaCTHUKOB
uanora, OOHapyXKUBaTh Pa3Iu4yMe U CXOJICTBO MO3UIINM;

BBIPYKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M TUCHMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATh PE3YJIbTATHI BHITOIHEHHOTO (PU3HUUYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIE0BaHUs, TPOCKTA);

MOHMMAaTh W HWCIIOJNIb30BaTh  TMPEUMYINECTBA  KOMAHIHOU U
WHJUBUyaTbHOM pabOThl TMPU PEUICHUU KOHKPETHOU (HU3UUYECKOM
poOJIEMBIL;

IPUHUMATH IIeJIH COBMECTHOM JCSITCIILHOCTH, OPraHW30BBIBATh JCHCTBUS
no e€ JOCTWKEHHUIO: paclpenessiTh poJid, OOCYXAaTh IMPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOJIBKHX JIFOICH;
BBITTOJIHATH CBOKO YacTh paOOThI, JOCTUTAsi KAUeCTBEHHOT'O Pe3yJibTaTa I1mo
CBOEMY HANpaBJICHUIO M KOOPAWHHPYS CBOM JCHCTBUS C JIPYTHMHU
YJIeHaM1 KOMaHIbl;

OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOMIMI MPOMYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBUS.

PerJIﬂTI/IBHLIe YHUBEPCAIBLHBIC y‘leﬁﬂble IleﬁCTBHﬁ

Camoopranmszanms:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyalUSAX, TPEOYIOIIUX
U1 pereHust GU3NYECKUX 3HAHUM;

OpPUEHTHPOBATBCA B  PA3IMYHBIX [OAXOJAaX MPUHATUS  PELICHUU
(MHIMBUAYaJIbHOE, MPUHITHE PEIIeHUs B TPYyIIE, NMPUHATHE pPElICHUN
rpymmoii);

CaMOCTOSATENILHO COCTAaBJISITh AJITOPUTM peleHus (PU3MUECKOi 3a1auul Win
IUITaHA MCCIEI0BAaHUS C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEW, ApryMEHTUPOBATH MIPEIIAracéMble BAPUAHThI PELLCHUM;
JieNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTp 0J1b, OM OLMOHAJIbHBIM UHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAllUU U MIPEAJIaraTh IJIaH €€ N3MEHEHHS;
OOBSCHATh NPUYMHBI  JIOCTMOKEHHUS  (HEJOCTHXKEHHUS)  Ppe3yibTaToB
NEeATEeNIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIMBITY;

BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHUCJE B XOJ BBITIOJHECHUS
¢bu3nueckoro WMCCJIENOBaHMUS WM MPOEKTa) HA OCHOBE  HOBBIX
00CTOSATENHCTB, WM3MEHUBIIUXCS CHUTYyallMd, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIIUX TPYIHOCTEM;

OIIEHUBATh COOTBETCTBHUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro 4eoBeKa B XOJI€ CIopa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHHUS U JIOTUKY APYTOro;



IPU3HABATH CBOE MPaBO HA OUIMOKY MPHU pelIeHUH (PU3HUECKUX 3a/1ad WIH
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.

HNPEIMETHBIE PE3YJIbTATDI

K xonIty 00y4ueHus B 7 Kijacce MpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXxaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

UCTIOJBb30BaTh  MOHATHS:  (U3NYECKUE W XUMHUYECKHE  SIBIICHUS,
HaOIOIeHNe, HKCIEPUMEHT, MOJeNb, THIOTe3a, CIUHHUIBI (U3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSIHUS BeulecTBa (TBEpPIOE,
KUIKOE, Tra3000pa3HOE), MEXaHUYEeCKoe JBWXKEHUE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSIMOJMHENHOE), TPACKTOpUs, PABHOAECUCTBYIOIIASL
cuna,  gedopmanus  (ynpyras, — IUlacTHU4YecKas),  HEBECOMOCTb,
cooOIIaroIrecs COCy/bl;

paznuuath sBiueHus (qud@ys3us, TEIIOBOE ABIKEHUE YaCTHUI[ BEIIECTBA,
paBHOMEPHOE  JBUKEHUE, HEPABHOMEPHOE  JBWIKEHUE,  HWHEPIIHS,
B3aMMOJICVICTBHE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHUs], Iepelrada JaBiC€HUsS TBEPABIMU TEJNaMHU, >KUIKOCTSIMH U
razamy, arMocepHoe [aBlieHWEe, IUIaBaHWE TeJl, [pPEBpaICHUS
MEXaHUYECKOW AHEPruu) MO ONMCAHUIO MX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SBJICHHUE;
pacno3HaBaTh MPOSBJICHHE W3YYEHHBIX (U3MYECKUX SBJICHUA B
OKpY)KalollleM MHpe, B TOM YHCIEe (PUINUYECKHE SIBICHUS B MPHUPOJE:
IpUMEpHl ABMKCHUS C PAa3TUYHBIMU CKOPOCTSMH B KUBOW W HEKHUBOU
NpUpojie, NCHUCTBUE CHJIBI TPEHHUS B TPUPOJE W TEXHHUKE, BIHSIHUE
aTMoc(epHOro JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE PBIO, pbluard B
TeJe YeloBeKa, MPU ATOM MEPEBOJUThH MPAKTUUYECKYIO 3a7ady B yUeOHYIO,
BBIJICIISITh CYILIECTBEHHBIE CBOMCTBA (MPU3HAKN) GUZNYECKUX SBICHUM;
OMKCHIBATh MU3YYEHHBIE CBOMCTBA Ted M (hU3HUECKUE SIBJICHUS, UCIIONb3Ys
dbusnueckre BeIMUYUHBI (Macca, O0BEM, MIIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSXKECTH, BEC
Tena, CWJa TpEeHus, JaBleHue (TBEPIOro Tela, KUIKOCTH, Tras3a),
BBITAJIKMBAIOILAs CHJIA, MEXaHWYECKas padoTa, MOILIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KOI(PQGUIUEHT TMOJIE3HOT0 JACUCTBUS MEXaHU3MOB,
KUHETHYeCKass M MOTEHUUAIbHAs HHEPrus), IpHU OINUCAHUHU TPABHIBHO
TPaKTOBaTh  (DU3MUECKUN  CMBICT  HCHOJB3yeMbIX  BEJIHYMH,  HX
0003HAYEHUSI W EAUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMHU BEIUYHHAMH,
CTPOUTH I'papUKN U3yYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJTUUHH;



XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBICHUS U TPOIECCHI,
UCIIOJIb3Ys TpaBWIa CJIOKEHUSI CUJl (BJIOJIb OJIHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHUs pbryara (0JioKa),
«30JI0TO€ TIPABWJIO» MEXAHHKH, 3aKOH COXpPAaHEHUsS MEXaHUYEeCKOM
OHEPruu, TpPU OTOM [laBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMChIBATh €r0 MATEMATHYECKOE BHIPAXKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMS, IPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTEC CHUTyallil TPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTH OObSICHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ Omnopoi Ha 1—2 WM3y4eHHBIX CBOMCTBA (DU3NUECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1-2 nelCTBUS, HUCHOJB3YS 3aKOHBI U
dbopMyIbl, CBs3bIBAOIMKE (DU3NYECKHE BEIMYMHBI: HAa OCHOBE aHAIN3a
YCIIOBUS 3aJlayy 3aIllMChIBAaTh KPAaTKOE YCIOBHE, MOACTABIATh (PU3NUECKHE
BEIMYMHBI B (POPMYJBI ¥ TMPOBOAUTH PACUYETHI, HAXOAWTH CIIPABOYHBIC
JaHHBbIE, HEOOXOAUMBIE JIJIsl PEIICHUS 3a]lay, OLICHUBATh PEATMCTUYHOCTh
MOJIyYeHHOM (PU3UYECKON BEIUYHUHBL;

pacno3HaBaTh MpOOJIEMBI, KOTOpPbIE MOXXHO pEMIMTh MpPH [OMOIIU
(pU3NYECKUX METO/I0B, B OIMCAHUU HUCCIIEOBAHUS BBIJCIISATH POBEPSEMOE
OpeanosiokeHue  (rumoresy),  pasiauyarb W UHTEPIPETUPOBATH
MOJIYUCHHBI pE3yNbTaT, HAXOAWUTh OIMMOKM B XOJAE OIbITa, JIeJaTh
BBIBO/JIBI TI0 €70 pe3ysIbTaTaM;

OPOBOAMWTH OMBITHI 1O HAOMIONEHUIO (PU3NYECKHX SBJICHUM WU
buznuecknx CBOICTB TeJL: dbopMyMpoBaTh POBEPSIEMBIEC
PEIONOKEHUs, COOUpPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYy10BaHU A,
3aMUCHIBATh XOJ OMbITA U (POPMYIMPOBATH BHIBOIBI;

BBIMIOJIHSITh TMPSAMBIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, Macchl Tena,
o0b€Ma, CHUJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
upoBEIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPHOOPOB C Y4YETOM
3aJTaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUM;

IPOBOJIUTH UCCIIEIOBAHKUE 3aBUCUMOCTU OJTHOM (PU3NYECKON BETUYUHBI OT
IPYrol C WCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTH ITYTH
PaBHOMEPHO JBWXKYIIErOCs Tella OT BPEMEHU JBMKCHHUS Teja, CHUJIbI
TPEHUS CKOJIbKEHUS OT Beca Tejia, KauecTBa 00pabOTKHU MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CHJIbI TPEHUS OT ILUTONIAAN CONPUKOCHOBEHUS TEII, CHIIbI
YIPYTrOCTU OT YMJIMHEHUS TNPYKHUHbBI, BBITAIKUBAIOLIEH CUJIBI OT 00BbEMaA
NOTPYXEHHOM YacTu Teda U OT MJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€ja, OT INIYOUHBI, Ha KOTOPYIO MOTPYKEHO TeJO0, YCIOBUN
IUTAaBaHUs TeJ, YCIOBHM paBHOBECHS pblyara U OJOKOB), y4acTBOBAaTh B



IUIAaHUPOBAHUM Yy4e€OHOT'O0 HCCIENOBaHUS, COOUpaTh YCTAaHOBKY U
BBIIIOJIHATD W3MEPEHMs], CIENysl MPEeNJOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCUMOCTH (U3UYECKUX BEIHMYUH B BHUJC
NPE/UIOKEHHBIX TaONIUIl W TpaduKOB, JeNaTh BBIBOABI IO pe3yjbTaTaM
UCCIICIOBAHNS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHHS (PU3MUECKHX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOrO Tela, CUja TPEHMUSI CKOJIbKEHHUS,
JaBIEHHWE  BO3/AYyXa, BHITAIKWBAIONIAsA CWJa, JCHCTBYIOmas  Ha
NOTPY)KEHHOE B KHAKOCTh TeNOo, KOA()(PHUIMEHT MOIe3HOro ACHCTBUA
OPOCTBIX MEXaHU3MOB), CJEeAys NPEUIOKEHHON WHCTPYKIUU: MpH
BBIMIOJTHEHUU U3MEPEHUI COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISITh 3HAUEHNE UCKOMOW BEIMYMHBI,

coOroaTh MpaBuia TEXHUKU 0€30MaCHOCTU MpU padoTe C J1abopaTopHbIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIMHAMOMETpP, COOOINAIIIHUECS COCYAbl, OapoMerp,
pbIYar, MOJBMKHBINA U HEMOJABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKkTepu30BaTh TMPHUHIMIBI JCUCTBUS HM3YUYCHHBIX TpUOOpOB W
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha HMX onucaHus (B TOM 4YHCIE:
NOJIINITHAKY, YCTPOHCTBO  BOJAOIMPOBO/AA, THUAPABIUYECKHUN  Tpecc,
MaHOMETp, BBICOTOMED, MOPILIHEBOI HACOC, APEOMETP), UCIIONb3Yysl 3HAHUS
0 CBOMCTBaX (PpM3NYECKHUX SBJIICHUN U HEOOXOAMMBbIC (U3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPbl  (HAXOAWTH  HMH(OpPMALMIO O  MpUMEpax)
NPaKTHYECKOTO HCIOJIh30BaHUS (DU3MUECKUX 3HAHWW B TIOBCETHEBHOU
KU3HM JiJIs1 obecrieueHrs 0e30MacHOCTH MpU OOpaIlleHuu ¢ Mpudopamu 1
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U COOJIOJEHUS
HOPM 3KOJIOTHYECKOT 0 MOBEICHUS B OKPY>KaIOIIEH CpEJIE;

OCYILIECTBIISITH OTOOp HCTOYHHMKOB wuHPOpMmanuu B HWHTepHere B
COOTBETCTBUU C 33J]aHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH ¥ TyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEISTH
uH(pOpMaIIMIO, KOTOpas SIBJISIETCSl MPOTHUBOPEYMBOM HIIM MOXET OBITh
HEJI0OCTOBEPHOM;

UCTIOJIH30BaTh MPH BBHITOJHEHUH YU€OHBIX 3a/laHUil HAYIHO--TIOMYJISIPHYIO
JAUTEpaTypy (PU3UYECKOrO0 COJEp)KaHUs, CIPAaBOUYHbIE  MaTepHalIbl,
pecypcol cetn MIHTEepHET, BlafeTh mpuéMamMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHBIC M YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMALUU (PU3UYECKOTO COACPKAHUSA, B TOM



yyciae MmyOJauyHO JenaTh KpaTKue COOOIIEHUs O pe3yibTaTax NPOEKTOB
WIA Y4eOHBIX HCCIEIOBAaHUH, MpU HTOM TPAMOTHO MCIIOJIb30BaTh
U3YYCHHBIA TMOHATUMHBIA anmapaT Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUICHUE ITPE3CHTALUEN;

IOpY BBIIOJHEHUHU Y4YEOHBIX TMPOEKTOB M HCCIEIOBAaHUM pacrpenensTh
00s3aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aladyaMu,
CIIEIWTh 3a BBIIOJHEHUEM IUIAHA JEHUCTBHUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JACATENIBHOCTh  TPYNIbl,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJECUCTBUE, YIUTHIBAS MHEHUE OKPYKAIOLIUX.

K xonIty o0y4uenust B 8 kiiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh COOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM:

UCIIOJIb30BATh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYII, TEILJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIIIMYECKUE U
amop(dHbIe TeJa, HACHIIICHHBIM ¥ HEHACBIIIEHHBIM Tap, BIAXHOCTD
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSSI SHEpPrusi, TEIUIOBOW JBHUIaTellb,
AJIEMEHTAPHBIN JIEKTPUUYECKUN 3apsil, JIEKTPUUECKOE T0JIe, TPOBOAHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;
paznuyaTh SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Terionepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWJUISIPHBIE SBJICHUS, WUCIIAPEHUE,
KOHJICHCAIIUS, TUIABJICHUE, KpHUCTauM3anus (OTBEpJEBaHUE), KUIICHHUE,
TeIIonepeaada (TEenIo0npoOBOJHOCT, KOHBEKLINS, U3IIy4eHuE),
AIEKTPU3ALMS TEJ, B3aUMOJCHCTBHUE 3apsS0B, NEUCTBUSA 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOACHCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAasE MHIYKIIHS)
0 ONHUCAHUID MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIMNUX JaHHOE (PU3UYECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MYECKUX  SBJICHUA B
OKpYXaroleM MHpe, B TOM 4YHucie (pu3nyecKkue SBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE U KaNWUISIpHbIE SIBICHUS B IPUPOJIE,
KpUCTAIbI B Tpupojae, uzinydenue ConHIa, 3aMep3aHue BOJAOEMOB,
MOpCKHe Opu3bl, 00pa30oBaHUE POCHI, TYMaHa, UHES, CHEra, SJICKTPUUECKUE
SBJICHUS B aTMocdepe, AIeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Apeid MOII0COB, POJIb MATHUTHOTO TOJIA ISl KM3HU Ha
3emiie, MOJISPHOE CUSHUE, MPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICJATHh CYIIECTBEHHbIE CBONCTBA (IPHU3HAKHU) (PU3HUECKUX
SIBIICHUIA;

OMUCKHIBATh U3YUYECHHBIE CBOMCTBA TN U (PU3UYECKUE SIBJICHUSI, UCTIONIb3YS
dbusnueckre BEIMUUHBI (TEMIIEpaTypa, BHYTPEHHSS DHEPTrHsi, KOJIHMUYECTBO
TEIJIOTHI, yJIeJbHAsI TeIUIOEMKOCTh BEIIECTBA, y/edbHas TeIioTa



IUTaBJICHUsI, yJeNbHasg TeIyIoTa MapooOpa3oBaHMs, yAeibHAs TEMIOTa
CrOpaHusi TOIUIMBA, KOI(PPUIMEHT TMOJIE3HOTO JAEWUCTBUSA TEIIOBOU
MAaIlIMHbI, OTHOCHUTEJbHAs BJIAKHOCTH BO3/AYyXa, JJCKTPUUECKUN 3aps,
CHJIa TOKa, DJIEKTPUUECKOEe HaIMpsDKEHHE, CONMPOTHBICHHE MPOBOIHUKA,
yaelabHOE  CONpPOTHBJIEHHE  BellecTBa, pabota U MOIIIHOCTb
ANEKTPUYECKOTO TOKa), TMPU ONUCAHUM TPABHJIBHO  TPAKTOBATh
(U3NYECKU CMBICIT HCIOJIb3YEMbIX BEJIMYMH, O0O3HAYEHUS U €IUHUIIbI
(GU3NYECKUX BEIWYMH, HAXOIUTh (OPMYINBI, CBS3BIBAIONINE JTaHHYIO
bu3MUecKyl0 BEIMYMHY C JAPYTUMH BEJIWMYMHAMH, CTPOUTH TpaduKu
U3YUEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEINYHH;

XapaKkTepu3oBaTh CBOWCTBA TeJ, (PU3MYECKHE SBIEHUS UM MPOIECCHI,
UCTOJb3Ys] OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KUHETUYECKON TEOpHH
CTPOCHHUS BEIECTBA, MPUHLHUI CYNEPHO3UINH TOJel (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa Jyisl ydacTKa 1eTH, 3aKOH
Jlxoyna—JleHna, 3aKOH COXpaHEHMS DJHEPrUM, NIpPU OTOM  J1aBaTh
CJIOBECHYIO (OpPMYIUPOBKY 3aKOHA M 3aIllMCHIBATh €r0 MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSCHATh (PU3UYECKHE TMPOIECCHl M CBOKMCTBA TEN, B TOM YHWCJIE U B
KOHTEKCTE CUTYyaIlMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
IPUYUHHO-CIICCTBEHHBIE CBSA3HM, CTPOUTh OOBICHEHUE U3 1—2 TOrHYecKuX
maroB ¢ onopod Ha 1-2 M3y4eHHBIX CBOWCTBA (DM3UYECKUX SIBIICHUU,
(pU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3amadyd B 2-3 JCWUCTBUA, WCIONB3Ys 3aKOHBI U
(dopmyIibl, CBs3bIBarOIIME (PU3MYECKHUE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIOBHS 3aJa4ll 3allUChIBaTh KPATKOE YCIIOBUE, BBISIBISTH HEJOCTATOK
JaHHBIX ISl pEIIeHWs] 3aJa4yd, BBIOMPATh 3aKOHBI W (HOPMYIIHI,
HEoOXoAuMble nJisi e€ pelleHHs, MPOBOAUTH pPACu€Thl U CPABHUBATH
MOJIy4€HHOE 3HaYeHue (GU3MUeCKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO PpEIIUTh MpPHU T[OMOIIU
bu3MUEeCKMX METOJ0B, MCIOJIb3Ys ONHCAHUE MCCIEIOBAHUS, BBIJIEIAThH
poBepsieMOEe  TPEIOI0KEHUE, OLIEHUBATh MPABHIIBHOCTh  IOPSIKA
IIPOBE/ICHUS UCCIIEI0OBAHUS, AeNIaTh BBIBO/IbI;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WU
¢u3nYecCKuX CBOMCTB Tel (KanJUIApHBIC SBJICHUS, 3aBUCUMOCTD JTaBICHUS
BO3/1yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTU MpPOLECCa OCTHIBAHUS U
HarpeBaHus TpPU UITYYEHUH OT IBETa H3JIydarome (Torouiaroiei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJBI OT TEMIIEPATYpPhl KUIKOCTH H
wiomagyu e€ TMOBEPXHOCTH, DJJEKTpU3alMs Tel U B3aUMOJCHCTBHE
AIEKTPUIECKUX 3apsAI0B, B3aUMOJICHCTBUE MTOCTOSTHHBIX MarHUTOB,



BU3YyaJIM3allusl MArHUTHBIX TOJEH TMOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO MOJII Ha IPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJABUIATENSl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
IpOBEPSIEMbIE MPEIONI0KEHUS, COONpaTh YCTAaHOBKY M3 MPEAIOKEHHOTO
000py10BaHMs, ONUCHIBATh XOJI ONbITa U (POPMYIHPOBATH BHIBOABL;
BBIMIOJIHATG ~ TPSMBIE  U3MEPEHHUS  TEeMIepaTypbl,  OTHOCUTEILHOM
BI&KHOCTU BO3/yXa, CHUJIbl TOKa, HANpPSDKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX TPUOOPOB M JATYMKOB (PU3MUECKMX BEJIMYMH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUH C yUETOM 3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH;
IPOBOJUTH UCCIIEOBAaHNE 3aBUCUMOCTH OJHOM (hU3MUECKON BETUYHHBI OT
ApPYrol Cc HCHOJb30BAaHMEM  NPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTh
COIPOTUBJICHUS] TPOBOJHUKA OT €ro JUHBI, IUIOMIATU IOMEPEYHOro
CEUEHUs U YAEIBHOIO COIPOTUBIICHUS BELECTBA IPOBOJHUKA, CHJIbI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHMUK, OT HANpsDKEHHWS Ha  MPOBOJHMKE,
UCCIIEIOBAaHUE TIOCIEAOBATEIBHOIO M  IMAPAJUIEIBHOTO  COEIUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIECJOBAaHUE, COOUpPATh YCTAHOBKY M
BBITIOJIHATG W3MEPEHHsI, CIEAys MPEATOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl IMOJIYYEHHON 3aBUCHMOCTH B BHJE€ TaOMUI U TIpa(UKOB,
JieNIaTh BBIBOABI IO PE3yJIbTaTaM UCCIIEOBAHNUS;

IPOBOJUTh KOCBEHHBIE W3MEpPEHHS (U3NYECKUX BETUYMH (yaeiabHas
TEIUVIOEMKOCTh ~ BEIIECTBA, CONPOTUBJICHHE NPOBOAHMKA, padoTra W
MOIITHOCTh DJIEKTPUUECKOTO TOKA): IJIAaHUPOBATh W3MEpPEHHs, coOUpaTh
AKCIIEPUMEHTAIbHYI0 YCTAHOBKY, CJIENYs MPEAJIOKEHHOW WHCTPYKLUHU, H
BBIUUCIISITh 3HAUEHHE BEIMYMHBI,

coOroaTh MpaBuia TEXHUKU 0€30MaCHOCTU MpU padboTe ¢ 1abopaTOPHBIM
000py/I0BaHHEM;

XapaKkTepU30BaTh IPUHLMIBI JEUCTBUS HM3YYEHHbIX NpuUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOPOMl Ha MX OMNHMCAaHHUA (B TOM YMCIIE:
CHUCTEMa OTOILICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOHWHA, aMIEpMeTp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKOW HHEPIUH, 3IIEKTPOOCBETUTEIbHBIC
npuOOpBl, HarpeBaTENIbHBIE JIEKTPOIPUOOPHI (IPUMEPBI), IIEKTPUUECKUE
IPEOXPAHUTENH, FJICKTPOMArHUT, JIEKTPOBUTATENbh MTOCTOSIHHOTO TOKA),
UCMOJb3ys. 3HAHUS O CBOMCTBaX (PM3MYECKUX SIBICHUM U HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOHMCTBA M H3MEPUTEIbHbBIC
npuOopel TO CXeMaM ¢ CXEMaTUYHbIM pPUCYHKaM  (JKUAKOCTHBIH
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTeb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX



[eTne C MOCeI0BaTEIbHBIM U MapajUIeIbHBIM COSAMHEHHEM JJIEMEHTOB,
pasznuyasi yCJIOBHbIE 0003HAUEHUS FJIEMEHTOB JIEKTPUUECKUX LIETICH;
OPUBOAUTH  NpUMEPbl  (HAXOAMTh  HMH(POpPMALMIO O  MPUMEPAX)
NPaKTUYECKOTO HCIHOJIb30BaHUS (PH3UUYECKUX 3HAHWM B MOBCETHEBHOU
KU3HU JJIs1 obecrieueHrs 0€30MacHOCTH MpU OOpalleHuu ¢ mpudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHUS 3J0POBbS U  COOIIOACHMS
HOPM DKOJIOTHYECKOT0 TTOBEICHUS B OKPYXKAIOIIEH Cpesie;

OCYIICCTBJISATh TMOUCK WHGOpMauu (HU3MIECKOTO COACpKaHUS B
HNHtepHere, Ha OCHOBE WMEKOUIMXCA 3HAHUW U NYTEM CpaBHEHUS
JOTIOJIHUTENIHBIX ~ MCTOYHUKOB  BBIAENATH  MH(GOpPMAIMIO,  KOTOpas
SIBJISIETCS MPOTUBOPEUMBOM WIIM MOXET OBITh HEJIOCTOBEPHOI;
UCIIOJIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 33JJaHUI HAYYHO--IOMYJISPHYIO
AUTEpaTypy (PHU3UYECKOr0 COJEp)KaHWsA, CIpPAaBOUHbIE  MaTepHAaIbI,
pecypcel cet HTepHeT, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHGOPMAIUHU U3 OJJHONM 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHMEHHBIE M KpAaTKUE YCTHBIE COOOIEHUS,
0000mass uHGOpPMALMIO M3 HECKOJIbKUX MCTOYHUKOB (DU3UYECKOTO
COIECpXaHUs, B TOM 4YHCIE MYONUYHO TPEIACTABIATH PE3YIbTAThI
IPOEKTHOW WJIM HCCIEN0BATENBCKON NEATENbHOCTH, NPU 3TOM IPaMOTHO
UCIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapar Kypca (U3HKH,
COIIPOBOXK/JIaTh BBICTYIJICHUE MTPE3CHTALIUEH;

OpYU BBIOJHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAaHUM (PU3NIECKUX
MIPOIIECCOB PAaCIpenelisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33aJ]auaMH, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHa ACUCTBUN U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJIAI B
JeSITeIbHOCTD TPYIIbI, BEICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICICTBHE,
IPOSIBJISISI TOTOBHOCTH pa3peliarh KOH(IUKTHL

K xoHIy 00yuyeHusi B 9 kjiacce rpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0yHAIOMINXCS YMEHHIA:

UCIIONIb30BaTh TMOHSTHS: CHCTeMa OTCuéTa, MarepuaibHasi TOYKa,
TPACKTOPHUS, OTHOCUTEIHPHOCTh MEXaHWYECKOTO IBIDKCHUS, AchopMarius
(ynpyras, mnacTuyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIILHOE YCKOpPEHUE,
HEBECOMOCTh M MEpPErpy3Ku, IEHTP TAKECTH, aOCOIIOTHO TBEPJIOE TENO,
LEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXAHUYECKUE KOJIeOaHusl U
BOJIHBI, 3BYK, WH(Pa3ByK W YyIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI,
IIKaJjia JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaIbHO30PKOCTb,
CIIEKTPbI UCITYCKaHUs W MOTJOIIeHUs, alb(pa-, OeTa- U raMMa-u3aydeHus,
W30TOIBI, SIACPHAS] SHEPTETUKA;



paznuyaTrh SABJCHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEITHOE
JIBUYKEHUE, PaBHOYCKOPEHHOE NPSIMOJMHEHHOE JBUIXKEHHE, CBOOOTHOE
najieHue TeJl, PABHOMEPHOE JIBIXKCHHUE 0 OKPY>KHOCTH, B3aUMO/ICHCTBUE
T€J, PEaKTUBHOE JIBI)KEHUE, KOJieOaTeNbHOE JABUXKEHUE (3aTyXarollue U
BBIHY)KJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JIBIJKEHHE, OTPAKCHUE
3ByKa, MNPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAXKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3jioKeHHEe OeIoro cBeTa B
CIIEKTp W CJIOXKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCHUSI CBETa,
€CTECTBEHHAasl PaJUOAKTUBHOCTh, BO3BHUKHOBEHUE JIMHEHYATOIrO CIEKTpa
U3JIYy4E€HUS1) 10 OMKMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUECKUX SBJICHUA B
OKpyXaroreM mupe (B TOM uucie (U3NYECKUE SIBICHUS B TMPHUPOJC:
NPWIMBBI U OTJIUBBI, ABMKEHHE TIaHET COJIIHEUHOW CUCTEMBI, pEAKTUBHOE
JIBIKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITUE 3BYKOB >KUBOTHBIMH,
36eMJIETPACEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, D5XO, I[BETA TEJ,
ONTUYECKHUE SIBJICHUSA B MpPUPOJIC, OMOIOTHYECKOE NIEUCTBUE BUIIUMOTO,
yJIbTPauOJIETOBOTO M PEHTTEHOBCKOTO U3JYYECHHM, €CTECTBEHHBIN
paOaKTUBHBIM (POH, KOCMUYECKHE JIy4d, DPAJIUOAKTHUBHOE H3IyYCHUE
OPUPOJHBIX MHHEPAIOB, JEWUCTBUE PAAMOAKTUBHBIX HW3IYYECHUM Ha
OpraHu3M YeJOBeKa), MPH 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7adyy B
yueOHYI0, BBIACISATh CYIIECTBEHHBIC CBOMCTBa (TIpPU3HAKK) (PU3MUECKUX
SIBIICHUIA;

OTKCHIBATh M3YyYCHHBIC CBOMCTBA TEN U (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbu3uyeckre BEIMYMHBI (CPelHSIE W MTHOBEHHAs CKOPOCTh Tejla TMpu
HEPaBHOMEPHOM JBUKEHHH, YCKOpPEHHUE, TNEepeMelIeHue, MyTh, YrioBas
CKOpPOCThb, CWJIa TPEHHs, CHUJIAa YIPYTOCTH, CUJIAa TSKECTH, YCKOpPEHUE
CBOOOAHOrO TMaJeHus, BEC Tela, HWMIIYJIbC Tejla, HUMIIYJIbC CHJIbI,
MexaHuuyeckass paboTa W MOIIHOCTh, IOTEHUIUAJIbHAS JHEPrusi Tena,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHUUAJIbHASI SHEPrUs CHKaTOU
NPYKUHBI, KUHETUYECKasi DJHEPrusi, IMOJHAas MeXaHW4yecKash »HEeprus,
NEepUOJ] M YacToTa KoJieOaHUH, IJTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUSI CPEJibl), IPU ONMUCAHUU
NpPaBUJILHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJIb3yEMbIX BEJIUYMH,
0003HAaYEHUS U EAUHUIBI (DU3NUECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIONINE JIAHHYIO (PU3UUECKYIO BEJIUYUHY C JIPYTUMHU BEJIMYUHAMH,
CTPOUTH TpadUKU N3YUCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS W MPOLIECCHI,
UCIIONB3YSl 3aKOH COXPAHEHMS DHEPruM, 3aKOH BCEMHUPHOI'O TATOTEHUS,



OPUHLHUI CYNEPHO3UIIMA CHJI, TPHUHLUI OTHOCUTENbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs HMIYJIbCa, 3aKOHbl OTPAKEHUS U
IPEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHCEI
IpU SAEPHBIX pPEaKIHsIX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3alKChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PM3UYECKHE TPOIECCHl M CBOWCTBA TEN, B TOM YHWCIE U B
KOHTEKCTE CHUTYaIlMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISATH
NPUYUHHO--CIIC/ICTBEHHBIE ~ CBS3M, CTPOWTH OOBSICHEHHE U3  2-3
JIOTMYECKUX IIaroB C OMOpOW Ha 2—3 WM3YYEHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anaud  (omMparoluecs Ha cucteMy u3  2-3
ypaBHEHUH), UCTIONb3Ys 3aKOHBI U (OPMYIIbI, CBA3bIBAIOIINE (DU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 33/Jayd 3alHUCBIBATH KPaTKOE
yCIIOBUE, BBISBJIATH HEJOCTAIONIME WM M30BITOYHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (POPMYIBI, HEOOXOAUMBIE AJISl PEUICHHS, MPOBOAUTH PACUEThI U
OLICHMBATh  PEATMCTHUYHOCTh MOJYYEHHOTO 3HA4YeHUS  (PU3NYECKON
BEJIMYHHBL;

pacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh MpPHU TOMOIIU
(U3NYECKUX METONIOB, MCIIOJb3Yys OMNMCAHHE HCCIEIOBaHUS, BBIICIATH
IpOBEPSIEMOE  TPEATONIOKEHHE, OICHUBATh MPABIJIBHOCTh TMOpPSIKa
NOPOBEICHUS  MCCIENOBaHUS, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOJEHUH U OIBITOB;

NPOBOJIUTH OMNBITHI MO HAOMIOACHWIO (U3NYECKUX SBICHUN WU
(¢u3nyeckux CBOMCTB Tes (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUsl DHEPrUH, 3aBUCHUMOCTh MEpHUOAa KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABI MAJIBIX KOJICOAHMM, IPSIMOIMHEHHOE pacCIIPOCTpaHEHNE CBETA,
pasziokeHue Oeyoro CBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300paKeHHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300paXKeHHS TpeaMera B coOuparomiei
JWH3e, HAOJIOJCHUE CIUIONMIHBIX M JMHEHYaThIX CIEKTPOB H3ITYYEHUS):
CaMOCTOSITEILHO ~ cOOMpaTh  yCTAaHOBKY M3 M30BITOUHOrO  Habopa
o0OpymOBaHMs, ONHCHIBATH XOJ ONBITa M  €ro  pe3yibTarhl,
dbopMyIHpOBaTH BHIBOBL

IPOBOJUTH MPU HEOOXOTUMOCTU CEPUI0 MPSIMBIX W3MEPEHHH, OMpeaemsis
cpelHee 3HAUEHHE M3MEpSIeMON BeIMYUHBI ((OKYCHOE pacCTOsSHHUE
coOuparonieil JMH3bl), OOOCHOBBIBATH BBIOOP cHocoba H3MEpPEHUs
(M3MepuUTENHLHOTO MpUdopa);

OPOBOJUTh MCCJIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKMX BEIUYMH C
UCTIOJIh30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCIMOCTh TYTH OT BPEMEHH



OpU PABHOYCKOPEHHOM JBHWKEHHMH O€3 HayajJbHOM CKOpPOCTH, MEpPHOIa
KoJie0aHU MaTeMaTHUYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTHU
yria OTpaKEHUs CBETa OT yrja MaJeHUs U yria MPEJIOMIJICHUS] OT yIiia
NaJIeHUs): TUIAHUPOBaTh HCCIEIOBAaHUE, CaMOCTOSTENLHO CcOOMpaTh
YCTaHOBKY, (UKCUpOBATh Ppe3yJabTaThl  IMOJTYYEHHOM  3aBHCHMOCTU
bu3MYeCKUX BEIUYUH B BUJE TaOJIUIl U TpadUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM MCCIeI0BaHus;

IPOBOJUTh KOCBEHHBbIE H3MEpEHUs (U3MUECKUX BEIUYUH (CpEemHss
CKOpPOCTh W YCKOpPEHHE Tela TpH PaBHOYCKOPEHHOM JBIDKEHUH,
YCKOPEHHE CBOOOJHOTO TMaJIeHUs, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUs CKOJBKEHUS, MeXaHWYeckas padoTa W MOIIHOCTh, 4YacToTa |
nepuox  KojeOaHWUM MaTeMaTHYecKoro W TMPYKHMHHOTO MAasiTHUKOB,
ONTHYECKas CWIa COOMpAMONIEH JIMH3BL, PAAUOAKTUBHBIA  (HOH):
TUTAaHUPOBATh HM3MEPEHHUs, COOMpaTh IKCICPHUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATD U3MEPEHHUSI, CIEAysl MPEAJIOKEHHON WHCTPYKLUHU, BBIYHCISATH
3HAaYCHHUE BEIIMYUHBI U aHATM3UPOBATH MOJYUYEHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHUH;

coOroaTh MpaBuiia TEXHUKU 0€30MacCHOCTH IpU padoTe ¢ J1abopaToOpHBIM
000py10BaHHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH M3YyYCHHBIX (PU3NYECKUX MOJETICH:
MaTepuaibHasg TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, TUIAHETapHas MOJENIb aroMma, HyKJOHHas
MOJIEIb ATOMHOTI'O SpPa;

XapaKkTepU30BaTh MPHUHIUMBI JCWCTBUS HW3YYCHHBIX TPUOOpOB W
TEXHUYECKUX YCTPOWCTB C ONMOPOH Ha WX OnucaHus (B TOM 4HCIE:
CIUJIOMETP, NaTYUKH TIOJOKEHUS, PACCTOSIHUS M YCKOPEHHUS, paKeTa,
AXOJIOT, OYKH, TMEpUcKom, (oToanmapar, ONTHYECKHE CBETOBOJIFI,
CHEKTPOCKOM, JO3UMETp, Kamepa Buibcona), wuCHonp3ys 3HAHUS O
CBOWMCTBAaX (PHU3UYECKUX SBJICHHA W HEOOXomumble (u3mveckue
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMATUYHBIC PUCYHKU M3YYCHHBIX TEXHHUYECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX MPOIECCOB
OpU pELIEHUH Y4EOHO--NPAKTUUYECKUX 3a/lad, ONTHYECKHE CXEMBI IS
NOCTPOEHUS N300paKEHUI B INIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;
OPUBOJUTHL  MpPUMEPhl  (HAXOAUTh  HUHPOPMAIMIO O  MPUMEPaX)
PAaKTUYECKOTO HCIOJIb30BaHUS (DU3HUECKUX 3HAHWKW B TOBCETHEBHOU
KU3HU 711 obecrieueHrs 0e30MacHOCTH MpU OOpallleHuy ¢ Mpudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXpaHEHHUS 3A0pPOBbS U  COOJIOACHMS
HOPM DKOJIOTHYECKOT0 TTOBEICHUS B OKPYXKAIOIIEH Cpejie;



OCYIICCTBIISATh TMOUCK HWHGOpManuu (HU3MIECKOTO COACP)KAaHUS B
HutepHere, caMOCTOATENbHO (HOPMYNIMpPYs MOUCKOBBIN 3allpoc, HaXOAUTh
NyTU ONpPENENEHUsl TOCTOBEPHOCTH MOJYY€HHOM MH(OpMAIMU HAa OCHOBE
UMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX NCTOYHHUKOB,;

UCMOJIb30BaTh NP BBITOJHEHUH YUYE€OHBIX 3a/laHuil Hay4dHO--TIOMYJISIPHYIO
AUTEepaTypy (U3MYECKOrO0 COAEpPKaHUS, CIPABOUYHbIE  MaTepuabl,
pecypcel cetn IHTEpHET, BiageTh NpUEMaMU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusl HHPOPMAIIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MUCHBMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMAIIMM U3 HECKOJbKUX HCTOYHUKOB (DPU3MUYECKOTO COJEpIKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTaThl MPOSKTHOW UM UCCIEI0BATENbCKON
NESITENbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaThb  M3YyYEHHBIN
NOHATUWHBIN ammapar Hu3y4aemoro pasaena (pU3MKd U COMpPOBOXKIATH
BBICTYIUIEHUE IMIpEe3EHTalle C y4ETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

n/n

HaunmeHoBaHue pa3aejioB u
TEM NPOrpaMmMmbl

KoauyecTBo yacoB

KonrpoJuaburnie
Bcero p

padoThbI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbBIE
(uugposBbIe)
oOpa3oBaTe/bHbIE

pecypchbl

Peanuszanus
BOCIIUTATEJIBLHOIO
NOTeHIUATA
y4ueOHOro
3aHATHSA €
y4yeToM
HaNpaBJIeHU U
padoueit
NPoOrpaMmel
BOCIIMTAHMUSA

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAIOIIEr0 MUPa

1.1

®u3uka - HayKa O MpUpoae

bubmoreka [JOK

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

YcraHoBIIeHHE
JIOBEPUTEIILHBIX
OTHOLLIEHUI MEXIY
YUUTEIIEM U ero
y4eHUKaMH,
CIOCOOCTBYIOLINX
MTO3UTHBHOMY
BOCIIPHUSITHIO
yUYaIIMHCS
TpeOOBaHMIT U
pockO yuurers,
MIPUBJICYCHUIO UX
BHHMAaHMS K
o0cyx1aeMoi Ha

ypoKe
nH(popMaIuu.

1.2

dusznueckre BeITNINHEI

but6mmoreka [JOK

Bocnuranue



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

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

MaTpPUOTU3MA:
3HaKOMCTBO C
ounorpapusmMu
YUEHBIX
(ITnonkoBCcKuUi,
ITonos, Kypuaros),
WX BKJIAJ B
pa3BuUTHE PUUKU.

pa3BUTHE HAYYHOU

. M0003HATEIBHOCTH,
13 EcTecTBeHHOHAyUYHBIN METO 9 bubmnoreka [IOK
. UHTEpeca K
MIO3HAHM https://m.edso0.ru/7f416194 P .
HCCIIEIOBATENHCKOM
NeSITeIbHOCTU
Uroro mo pazneny 6
Paznen 2. [lepBoHauajibHbIe CBeIeHUS] O CTPOEHUH BelllecTBa
DKOIOruuecKkoe
BOCIIUTaHUE!

2.1

Crtpoenue BeliecTBa

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

3HAKOMCTBO C
IKOJIOTUYECCKUMU
npoOieMamMu mpu
aBapusaX HEPTIHBIX
TaHKEPOB,
crocobamMu ux
pelieHus

2.2

JIBr>KeHue 1 B3aUMOJEHCTBUE
YacTULl BEIIECTBA

bub6mmoreka [IOK
https://m.edsoo.ru/7f416194

[IposiBinenune
MHTEpeca K
HUCTOPHUH U
COBPEMEHHOMY



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

COCTOSIHHIO
poccuiickoit
¢bu3nyecKoil HayKH.

2.3

ArperaTHble COCTOSIHUS
BeIlleCTBa

but6mmoreka [JOK
https://m.edsoo.ru/7f416194

PasButue HayuyHoMn
JM0003HATEIBHOCTH.

Hroro no paszneny

5

Paznen 3. /IBUKeHHe ¥ B3aMMOAeHCTBHE TeJl

3.1

MexaHn4yecKoe ABMKCHHE

but6mmoreka [JOK
https://m.edsoo.ru/7f416194

Bocnuranue
KYJbTYpPbI 00IIEHUS
MIpU TPYNIIOBOM
pabote

3.2

WNuepuus, macca, NJI0THOCTh

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

Bocnuranne
YBaXKEHHUS K
YUEHBIM U UX
Tpyay,
¢dbopmupoBanue
YCTOMYUBBIX
HPaBCTBEHHBIX
YyBCTB, BHICOKOMH
KYJIBTYPbI
MIOBEJIEHUS KaK
OJIHOM M3 IJIaBHBIX
MPOSIBJICHUI
YBa)XKEHHUS Y€JIOBEKa
K JIFO/ISIM ITpU
3HAKOMCTBE C
o6uorpapusmu
yudeHsIx M.



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

HrroTona

33 Crna. Bie! cit 14 bubmmotexa [JOK Pa3Butue HayuHoii
https://m.eds00.ru/7f416194 | m00OO3HATEILHOCTH.
Uroro no pazpeny 21
Pa3nen 4. JlaBiieHnune TBEPABIX TeJ, KUAKOCTEH U ra3oB
Bocnurtanue

4.1

Hasnenue. [Tepenaua
JIaBJICHUS TBEPIBIMU TEJIAMH,
JKUIKOCTIMH U Ta3aMH

but6imoreka [JOK
https://m.edsoo.ru/7f416194

naTpuoTU3Ma: IpU
peuieHru 3aaa4y
MPaKTUKO-
OpUEHTHUPOBAHHOT'O
xXapakTtepa,
3HaKOMCTBO C
COBPEMEHHBIMH
CpelncTBaMH
nepenpaBsl B
Poccuiickoit

4.2

JlaBleHrE XXUIKOCTH

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

OpHEHTAIUs Ha
MPUMEHEHUE
(buznIecKux
3HAHUU I
pelIeHus 3a1a4 B
o0nactu
OKpY’Karoen
cpenbl

4.3

ATMocdepHOEe TaBIeHHE

bubmmoreka [IOK
https://m.edsoo.ru/7f416194

IInanupoBanue
CBOET0 Pa3BUTHS B
MPUOOpETESHUH
HOBBIX (DU3MUYECKUX



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

3HAaHUHN

44 JlelicTBHE JKMIKOCTH M ra3a Ha 7 bub6mmoreka [IOK PazButne HayuHou
' MOrpy>KEHHOE B HUX TEJIO https://m.eds00.ru/7f416194 | nMrOOO3HATEIBHOCTH.
Uroro no pazpeny 21
Paznen 5. PaboTa u MOIIHOCTH. DHEPrus
Bocnurtanue
KYJIBTYPBI OOTIICHHUS
but6mmoreka [JOK MIPU TPYNIIIOBOM
5.1 PaGoTa u MonHOCTH 3
B https://m.eds00.ru/7f416194 | paGore.
®dusnyeckas urpa
«Pa3Benka 6oem"
59 TTpoCThie MEXaHM3MbI 5 bubmmoreka [IOK Pa3Butne HayuyHoMi
https://m.eds00.ru/7f416194 | 1HOOO3HATEIBHOCTH.
[ToBbItIeHME
YPOBHS CBOEH
bubmmoreka [{OK KOMITETEHTHOCTH
5.3 MexaHu4YecKast SHEPTUs 4
P https://m.eds00.ru/7f416194 | 4epe3
MPAKTUYECKYIO
NesTeTbHOCTD
Hroro mo paszneny 12
Peanuzanus
00y4JaroIMMHCS
WHIUBUTyJIbHBIX U
PesepBHOE Bpems 3 AHIBHAY

PYIIIOBBIX
HCCIIEe10BATENbCKUX
IIPOEKTOB.



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

OBLIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68

12




8 KJIACC

n/n

HauMeHoBaHUe pa3ieJioB U
TeM HPOrpPaMMbl

KoauuyecTrBo yacoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uudposBbIe)
oOpa3oBaTejibHbIE

pecypchbl

Peanuzanus
BOCIIMTATEJIBHOT
0 MOTEHUHAJIA
y4eOHOro
3aHATHSA €
y4eTom
HaInpaBJIeHU
padoueii
NPOrpaMMbl
BOCIIMTAHUS

Paznena 1. TemtoBbie IBJICHUSA

1.1

CrtpoeHue u CBOiCTBa
BEIIIECTBA

bub6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

Peanmuszanus
00y4JaroIIMMUCS
WHAWBUAYAJIbHBIX U
TPYHIIOBBIX
HCCIICTIOBATEIIHCKUX
MIPOEKTOB.

1.2

TennoBble nponeccsl

21 1

bubmoreka [IOK
https://m.edsoo.ru/7f4181ce

DKOJIOTUYECKOE
BOCHUTAHUC:
pelieHue 3a1a4 ¢
9KOJIOTUY ECKHM
COZIepIKaHHUEM,
3HAKOMCTBO C
9KOJIOTUY ECKHUMU
npobaemamu,
CBS3aHHBIMMU C
paboTOil TEMIOBBIX
JIBHTATEICH



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

Uroro mo pazneny 28

Pa3nen 2. DinexkTpuyeckue M MArHUTHBIE SIBJIEHUSI

Bocnnranne
bubmmorexa [JOK KYJIBTYpbI OO LIICHUS
https://m.edsoo.ru/7f4181ce | npwu rpynmnoBoi

DneKTpu4ecKue 3apsapl.
2.1 3apspKeHHBIE Tena U UX 7 1

B3aMOJICHCTBHUE
paborte.

[ToBbiIeHHE
YPOBHS CBOEH
20 1 7 bubmotexa [JOK KOMIIETEHTHOCTH
TOK https://m.edsoo.ru/7f4181ce | 4epes
MIPAKTUYECKYIO

IToCTOAHHBIN 3JIEKTPUYECKUN

2.2

ACATCIBbHOCTD

Bocnuranue
MaTpuoOTU3MA!
HUCTOPHUYECKHUN

BKCKYPC AJIst
bubmmoreka [{OK

2.3 MarauTHsIe SIBJIEHUS 6 1 15
https://m.edsoo.ru/7f4181ce SHAROMETBA €O

cIroco0aMu 3aIuThl
KopabJuiei oT
MAarHUTHBIX MHMH B
rogsl BOB

®opmupoBaHue
MpEACTaBICHUI

HEOOXOQUMBIX IS
24 DJIEKTpOMarHuTHast UHIYKIUS 4 bubmorexa LIOK MOHUMAHUS OCHOB
' https://m.edsoo.ru/7f4181ce

TEXHUKH,
TEXHOJIOTUH U

YCTPOMCTB



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

OBITOBOTO

OKPYKECHUS
Wroro no pasupeny 37

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I1O 68 145

I[TPOIT'PAMME




9 KJIACC

Ne
n/n

HaumeHoBaHue pa3aesoB u
TeM NPOrpPaMMbl

KoaunuecTBo yacoB

Bcero
padoThbI

KoHnTpoibHbIe

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uudposBbIe)
oOpa3oBaTejibHbIE

pecypchbl

Peanuzanus
BOCIIMTATEJIBHOT
0 MOTEHUHAJIA
y4eOHOro
3aHATHSA €
y4eTom
HaInpaBJIeHU
padoueii
NPOrpaMMbl
BOCIIMTAHUS

Pa3nea 1. Mexanudeckue siBJIeHUA

1.1

MexaHnuyeckoe ABUKEHUE U
CcHocoOBI €ro OIUCaHUsA

10

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Bocnuranne
KyJIbTYpPbI OOLIEHUS
IIPU TPYNIIOBON
pabore.

1.2

B3aumoneiictBue ten

20 1

bubmmorexa [{OK
https://m.edsoo.ru/7f41a4a6

PazButne
MaTproOTHU3MA!
pacckas o Co3JJaHuu
camMoro rpo3Horo
PEaKTUBHOTO
OpYKHUSI BpEMEH
BOMHEI —
IBapACHCKOro
muHomera bM-13,
BCKOpE JTF0OOBHO
Ha3BaHHOTO B
HapoJIe «KaTIOMIa.

1.3

3aKOHBI COXpPaHEHUs

10

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

Bocnuranue
YBaXKEHHUS K



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

YUEHBIM U UX
TpyAay,
(dbopmupoBanue
YCTOMYUBBIX
HPaBCTBEHHBIX
YyBCTB, BBICOKOU
KYJIBTYPbI
MOBEJICHUS KaK
OJTHOM M3 TJIaBHBIX
MPOSIBIIEHUAMN
YBaXK€HUS YEJIOBEKa
K JIFOJSIM TIpU
3HAKOMCTBE C
ouorpadusamMu
yueHbix U.
Herorona u I'.
lanunes.

Uroro o pazgeny

40

Paznes 2. Mexanuudeckune K0Je0aHUA U BOJHBI

2.1

Mexaanyeckue KoiaeOaHus

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

Bocnuranune
KyJIbTYpbI OOLIEHUS
[P TPYNIIOBOU
pabore.

2.2

MexaHuueckue BOJIHbI. 3BYK

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

DcTeTHYecKoe
BOCIIUTAHHE -
(dhopMupoBaHHE
OIPEEICHHOT O
3CTETUYECKOTO



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

OTHOILICHHS
YyeJIOBEKa K
JIEHCTBUTEIIBHOCTH,
oTMeuaeM
MHOT000Opasue,
Kpacory,
3HAYMMOCTh 3BYKOB
B MHUPE MY3bIKH,
KHHO.

Htoro no pasneny

15

Paznen 3. Di1eKTpOMArHUTHOE 10JI€ M 3J1eKTPOMATHUTHbIE BOJIHBI

Bocrnmranne
TBOPYECKOTO
MEITIIJICHHE,
CMEJIOCTH CBOUX

CYKJICHHH,
DNeKTPOMarHUTHOE T0JIE U bubmmorexa [JOK
3.1 6 KyJIbTypy peUH.
JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Peanuzanus
00y4arOIMMHCS
WHIUBUIYaTbHBIX U
TPYIIIOBBIX
MIPOEKTOB
Htoro no pasneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
BocnuTtanue
41 3aKOHBI PaCpOCTPaHEHUS 6 bubmotexa [JOK KYJIBTYpPbI OOIIEHUS

CBETa

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

IIpU TPYNIIOBON
pabore.



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

4.2

JIMH3EI U ONITUY ECKUE
nprOOpbI

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Ypok TBOpUECTBa
«3a cTpaHuIaMU
y4EOHUKOBY

4.3

Paznoxxenue Genoro cBera B
CIIEKTp

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

OcreTHueckoe
BOCIIUTaHUE -
(dbopmupoBanue
OIIPEEIEHHOI O
3CTETUYECKOTO
OTHOLLEHUS
YENI0BEKa K
NEUCTBUTEIBHOCTH,
U3y4aeM paayry,
KaK NpOsIBJIEHUE
JUCIIEPCHH,
OTKPBITON
HeroToHOM.

Nroro no pazpeny

15

Paznesn 5. KBanToBble siBJICHUSA

5.1

I/ICHYCKaHI/Ie U IIOTJIOHICHHUEC
CB€Ta aTOMOM

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

[IposiBiieHne
HHTEpeca K
UCTOPHH U
COBPEMEHHOMY
COCTOSIHHIO
poccHiicKoi
(bu3nYeCcKOoil HAyKH.

5.2

Crtpoenue aToMHOrO sifjpa

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

OKOJIOTHYECKOE
BOCITUTAHUE;
pelIeHHE 3a/1a4 C



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

9KOJIOT MY €CKUM
CoZlep)KaHueEM,
00CyXIeHHE
METOJIOB JJIs
YTUJIM3aluu,
nepepaboOTKu U IS

NalIbHENIIIero
HCIHOIb30BaHUS
pagOaKTHBHBIX
OTXOJIOB
bubmoreka [IOK
5.3 s 7 1
JICPHPIC peaKiiui https://m.edsoo.ru/7f41a4a6

Uroro no pazpeny 17

Pa3nen 6. [loBTOpUTEIHHO-00001IAI0 NI MOTYJIb
OCO3HaAHUE
LIEHHOCTH
(bU3NYECKOI HAYKU
KaK MOII[HOI'O

IToBTOpenue u 0000IIIEHNE HHCTPYMEHTA
6.1 come )EaHI/I}I Kypca pU3MKH 32 9 2 bubmiorexa [JOK HOBH]ZI}-;I/I}I MUpa
' Aep P https://m.edsoo.ru/7f41a4a6 pa,
7-9 kiacc OCHOBBI Pa3BUTHUS

TEXHOJOT UM,
Ba)KHEHNIIIEH
COCTaBJLAIOIIIEN
KYJIBTYPBI

Uroro mo pazneny 9

OBIIEE KOJIMYECTBO HACOB I10 102 97

ITPOTPAMME



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




HOYPOYHOE INIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTtpoJibHble
padoThI

IIpakTnueckue
padoThI

JJIEKTPOHHBIE
nupposbIe
oOpa3oBare/bHbIE

pecypchl

Hcnouan3oBanue
000py10BaHUA
TP

®dusuka — HayKa 0 IPUPOJIE.
SIBneHust mpupoabl

Hcnonp3oBanue
o0opyaoBaHUs
TP

dusnueckue SIBICHUA

dusnueckre BeIUYMHbBI U UX
U3MEpeHHne

Ypok-uccinenopanue "M3mepenue
TEeMIepaTyphl MPU TTOMOTIH
XKHUJIKOCTHOTO TEPMOMETpA U
JaTYMKa TemrepaTypbl”

HUcnonn3osanue
o0opyaoBaHUs
TP

MeToab!l HAayqYHOTO MO3HAHUS.
Onucanue GpU3NUECKUX SABIECHUN
C IIOMOUIBIO MOJENEN

bubmioreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIpoBepka
TUIOTE3bI: JaTbHOCTh MOJETA
[IapuKa, MyIEeHHOT O
TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OOoJIbIle BBICOTA ITycKa"

Crpoenue BemiecTBa. OMbITHI,
JI0Ka3bIBAOIIM E TUCKPETHOE
CTpOEHHUE BElIeCTBA

bu6moreka [JOK
https://m.edsoo.ru/ff09fe0a



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

bubmoreka [JOK

8 JlBUiKeHIe HaCTHI BEIeCTBa https://m.edsoo.ru/ff0a013e
VYpok-uccinenopanue «ONbITHI 11O
9 HaOJIOCHHUIO TEMIOBOTO
paCIIMPEHUS Ta30BY
10 ArperaTHble COCTOSIHUS
BeIl[ECTBA
OcobOeHHOCTH arperaTHbIX
1 cocTostHul BoAbl. O000IIEeHHE 11O bubmoteka [JOK
pasneny «llepBoHayanbHbIe https://m.edsoo.ru/ff0a0378
CBEICHUS O CTPOCHUU BEIIECTBAY
Mexannueckoe IBUKECHHE.
12 PaBHOMEpHOE I/III[-ICpaBHOMCpHOG Bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBYDKCHUE
bubmuoreka [IOK
13 CKopocTs. EAMHHIEL ckopoctt https://m.edsoo.ru/ff0a079c
14 Pacyer mytu u Bpemenu bu6mmoreka LIOK
JBUKEHUS https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6mmotexa [IOK
WHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
ILtoTHOCTH BE TBa. Pacuer
16 Macchl U 06”561\11-[; iena o (;rf) brbmorexa [IOK
https://m.edsoo.ru/ff0a0fee
MJIOTHOCTH
JlabopatopHas pabota
17 «Onpenenenye MIOTHOCTH
TBEPAOTO TENA»
18 Pemnenue 3amay mo teme Bbu6moreka [JOK

"TImoTHOCTH BemiecTna"”

https://m.edsoo.ru/ff0al23c



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
https://m.edsoo.ru/ff0a123c

Cuna KaKk XapakTepucTuKa

19 B3auMoercTBus tei. Cuia
ynpyroctu. 3akoH ['yka
Jlabopatopnas pabota
«M3yuenue 3aBUCUMOCTH
20 pacTsokeHus (nedopmannn)
MIPYXUHBI OT MPUIIOKEHHOU
CHITBD)
21 [[ABnenue tarorenus. Cuna
TSOKECTH
22| et s Becron, Pomenme b morera LIOK
https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuna Tsokectu"
S I EuGmorexa LIOK
https://m.edsoo.ru/ff0a1502
XapaKTEePUCTUKH TIJIAHET
bubmuoreka [IOK
24 Hsmeperite crn. Jliamomerp https://m.edsoo.ru/ff0al8cc
bubmioreka [IOK
25 Bec ena. Hepecomocts https://m.edsoo.ru/ff0a1778
Crnoxenue qByX CHII,
26 HaIpaBJICHHBIX 1O OJHOMN bu6motexa [IOK
npsimoii. PaBHozelicTByoast https://m.edsoo.ru/ff0ala70
CHII
7 Pewenne 3anau no reme
"PaBHopeicTBYyIOMmAs Crt"
28 Cwta Tpenus u e€ Bunbl. TpeHue bubmoreka [JOK

B IIPUPOJIEC U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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

29

JlabopatopHas pabota
«3yueHne 3aBUCUMOCTH CHIIBI
TPEHHsI CKOJIbKEHHSI OT CHIIBI
JIaBJICHUS U XapakTepa
COMPUKACAIOIINXCSI
IIOBEPXHOCTEN

bu6moreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemienue 3anay Ha onpeneneHue
PaBHOJEHCTBYIOIIEN CUITbI

31

Pemenue 3ana4 no temam: «Bec
Tenay, «I'paduueckoe
n300paxxeHne cuim, «CUibh»,
«PaBHOZEHCTBYIOIIAS CUID»

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

32

KonTponpHas pabora 1o Temam:
«MexaHHYeCKOE TBUKCHHECY,
«Macca, IIOTHOCTEY», «Bec
Tenay, «I'papuueckoe
n3o0pakenne cuim», «CUbn

33

JNasnenue. CriocoObl
YMCHBUICHUS 1 YBCIINYCHUSA
JaBIICHHS

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

34

JaBnenue rasza. 3aBUCHMOCTD
JaBJIEHUS raza oT o0néma,
TeMIIepaTyphl

bu6moreka [JOK
https://m.edsoo.ru/ff0a2376

35

IIepenauya naBneHus TBEpABIMU
TeJIaMU, JKUJKOCTSIMU U Ta3aMH.
3akoH [Tackans

bubmioreka [IOK
https://m.edsoo.ru/ff0a25b0

36

HaBJ'IGHI/Ie B XXUJKOCTH U rasc,
BBI3BAHHOC I[eﬁCTBHeM CHUJIBI
TSOKCCTHU

bubmioreka [IOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1cc8
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

Pemenune 3agay o reme Hcnonp3oBanue
37 «/laByileHUE B KUIKOCTH U T'a3e. Bubmiorexa [{OK o0opyoBaHUs
https://m.edsoo.ru/ff0a2826
3akoH Ilackans» TP
bubmuoreka [IOK
38 Coobuwatowecs cocy et https://m.edsoo.ru/ff0a2970
39 IMuppaBnuyeckuii mpecc bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopuiHeBoit
KUJIKOCTHBIA HACOC
41 ATmocdepa 3eMin U IPUUUHBI €€ bu6mmoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmMmocdepHoe bubmuotexa LIOK
JlaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMmochepHoro bubmorexa [IOK
nasieHus. Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOT O
44 ABJIEHUS OT BLICOTHI HAJ bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOPs
bapomeTp-anepou.
45 ATiOC(bT:pHOGI?HaBIJ[IeHI/IG Ha bromorexa [IOK
https://m.edsoo.ru/ff0a2fc4
pa3IM4HBIX BBICOTAX
16 Pentenune 3amau mo teme "
AtMocdepHoe naBieHue"
JlelicTBUE )KUJKOCTH U ra3a Ha
47 MOTrPY>KEHHOE B HUX TEJO. bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxuMenosa cuia
48 JlabopatopHas padota bubmorexa [IOK

«OrnpeneneHne BbITAIKUBAIOLICH

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

CHJIBIL, IEUCTBYIOLIEH Ha TEJIO,
MOTPY’KEHHOE B JKUAKOCTHY

49

JlabopaTopHas pabora o Teme
«HccmenoBadue 3aBUCUMOCTH
Beca Tejla B BOJl€ OT 00bEMa
HOFPY)KCHHOI‘/’I B XXUAKOCTbh HaCTHu
TEIa

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

50

IInaBanue Tex

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

51

JlabopatopHas pabora
"KonctpyupoBanue apeomeTpa
WM KOHCTPYHPOBAHUE JIOJKU U
omnpezenenue eé
rpy3onoabséMHOCTH "

52

Pemenne 3amayu mo remam:
«IlmaBanue cynoB.
Bosayxonnasanuey, «JlaBienue
TBEPJBIX TEJ, )KUJIKOCTEN U
ra3oB»

bu6moreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTtponbHas paboTa 1o reme
«/laBileHue TBEpABIX TE,
JKUIKOCTEU U Ta30B»

54

Mexanunyeckas pabora

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

95

Momnocts. EquHUILEI MOIIHOCTH

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

56

VYpok-uccinenopanue "Pacuér
MOIIHOCTH, pa3BUBAEMON IIPH
noabEMe 1o JiecTHUie"



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

S7

[Ipocteie MexaHu3MBbl. Ppruar.

PaBHoOBecue cui Ha pbluare

58

Pbruaru B TeXHUKE, OBITY H
npupoze. JJabopatopuas pabora
«/ccrnenoBanue ycioBui
paBHOBECHS phIYara

0.5

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

59

Pemenue 3agay mo reme
«Y CIOBUS PaBHOBECHS phIUara

bubmioreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadpdunuent noneznoro
JEICTBUS MEeXaHU3Ma.
Jlabopatopnas pabota
«3mepenne KIIJI nHakioHHOM
IJIOCKOCTHY

0.5

61

Pemrenue 3amau mo teme "Pabora,
MoIIHOCTE, KIT/["

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

62

Mexanundeckast SHEprusl.
Kunernueckas u noreHuuagbHas
JHEPrus

bu6moreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MeXaHHYEeCKON 3Hepruu

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

64

YPOK-3KCIEPUMEHT 110 TEME
"DKcnepruMeHTalIbHOE
onpeesieHe U3MEHEHU S
KHHETHYECKON M TTOTCHIIMAIbLHON
SHEPruu MpHU CKaThIBAHUU Teja
10 HAKJIOHHOM INIOCKOCTH"

65

Kontponbshas paboTa o reme
«Pabota 1 MOLTHOCT. DHEPrus»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66 Pabora ¢ Tekctamu 1o Teme 1 bu6moreka [JOK
"MexaHn4YecKoe ABHKeHue" https://m.edsoo.ru/ff0adee6
PaGoTa ¢ TekcTamu o Teme

67 "JlaBieHue TBEPIBIX Tel 1 brbmorexa [TOK

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

YKUJKOCTEH M ra30B

68 Pabora ¢ TekcTamu o Teme 1
"Padora. MommnocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



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

8 KJIACC

KounuecrBo yacos JIEKTPOHHBIE
HUcnonb3oBanue
Ne undpoBbie
Tema ypoxa KonrTpoasbnbie | IlpakTuyeckue o0opynoBaHus
n/n Bcero oOpa3oBare/bHbIE
padoThbI padoThI TP
pecypchbl
OCHOBHBI€ TOJIOKEHUS
1 MOJIEKYJISIPHO-KHUHETHYE€CKON 1 bu6motexa [IOK
TEOPUHU U UX ONBITHHIE https://m.edsoo.ru/ff0a5256
HOJTBEPKACHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKY I
Mopenu TBEPAOTO, JKUIKOTO U
3 5 B . 1 bubmotexa [IOK
ra3000pa3HOro COCTOSTHUMN
P https://m.edsoo.ru/ff0a540e
BEI[ECTBA
OOBbscHEeHUE CBOMCTB TBEPAOTO,
YKUJIKOTO M Ta3000Pa3HOro
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucranmueckue u amoppHsbie 1 bu6mmoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KaWUIIPHOCTb. 1 bubmuotexa LIOK
IToBepxHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacmmpeHue u cxatue 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b 1

TEMITEPaTypPbl CO CKOPOCTHIO



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

TCIIJIOBOI'O ABMXKXCHHA YaCTHIL

9 Buytpennsis sHeprus. CriocoObl bubmorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPrUn https://m.edsoo.ru/ff0a5c60
bu6moreka [JOK
10 Busl Temonepenayuu
A e https://m.edsoo.ru/ff0a6412
Ypoxk-koH depeHuus
"[IpakTHUECKOE UCIIOIB30BAHNE
N bu6moreka [JOK
11 TEMJIOBBIX CBOMCTB BEIIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepHayioB B LIENISIX
sHeprocoepexeHus"
12 KomanuectBo TennoTel. Y aenpHas bu6moreka [JOK
TEIJII0EMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHue TENI0BOro 0ajanca.
P bubmoreka [JOK
13 TenmooOMeH U TEIIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlabopatopnas pabora
" Hcnons3oBanne
HccnenoBanue aBieHUs bubmuoreka [IOK
14 o0opynoBaHus
TeryI000MeHa Py CMEIIUBAaHUH https://m.edsoo.ru/ff0a6a98 TP
XOJIOJHOM M Topsiuen BoibI"
Pacuer konnyecTBa TEIIOTHI,
15 HEOOXOIMMOTO JIsl HAarPEBaHMS
TeJa U BBIAEISIEMOT0 UM TIPH
OXJIaXIECHUHU
JlabopaTopHas padbota Hcnoab3oBanue
16 "O z e IZ e . €JIbHOM bubmorexa LOK obopynoBa
I JIEHU JIbHOM BaHUS
pei e https://m.edsoo.ru/ff0a6bb0 pyA
TEIJIOEMKOCTH BellecTBa" TP
17 DHeprus TOIIMBa. Y iebHas bu6moreka [JOK

TCIIJIOTa CrOPaHuAa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

IlnaBnenue u oTBEpIEBAHNE
KPUCTAINTMYECKUX TEN. Y 1eNbHas
TEIIOTA IJIaBJICHUS

bubmioreka [IOK
https://m.edsoo.ru/ff0a71d2

19

Jlabopatopnas pabota
"Onpenenenue yaeabHOU
TEIIOTHI IIJIaBJICHU JIpaa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoobpa3zoBanue u
KoHJieHcauus. Mcrapenue

bubmioreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. YnennHas Teniora
napooOpazoBaHus U
KOHJICHCAIIUH. 3aBUCHMOCTb
TEMIIEPATypPbl KUTIEHHUS OT

aTMOC(EPHOr0 JaBJICHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0a786¢

22

BiaxxnocTs Bo3ayXa.
Jlabopatopnas pabora
"OnpeneneHne OTHOCUTENbHOM
BJIQYKHOCTHU BO3/ayxa"

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

23

Pemienue 3aaa4 Ha onpeaACICHUC
BJIA’)KHOCTH BO3J1yXa

24

[TpuHLMIIBI paOOTHI TEMIOBBIX
nsurateneil. [laposas TypOuHa.
JlBurarens BHYTPEHHET O
CropaHus

25

KIIJI TenoBoro gBuraTers.
TertoBble ABUTATENH U 3aIIATA
OKpY’KaroIEen cpesbl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
NIpEBpaleHNUA JHEPTUU B



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

TCIJIOBBIX ITpoLIeccax

27

[ToaroroBka Kk KOHTPOJILHON
pabote o Teme "TernoBbie
siBieHus. 3menenue
arperaTHbIX COCTOSIHUM
BemecTra”

bubmuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas pabora 1o reme
"TennoBele sBicHUA. MI3MeHeHE
arperaTHbIX COCTOSIHUM
BemiecTna"

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

29

Dnextpusanus Tei. J[Ba pona
ANEKTPUUCCKUX 3apsI0B

30

Ypok-uccienopanue
"DJiekTpu3anus Tel1 NHIyKIUeH 1
IIPU CONTPUKOCHOBEHUHN"

31

B3anmoneiicTBre 3apsKEHHBIX
ten. 3akoH Kynona

bu6moreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUYECKOE MTOJIE.
HanpskeHHOCTB 371eKTPUYECKOr O
nosist. [IpuHnun cynepnozunuu
JNEKTPUYECKUX MTOJIEH

bubmioreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpuyeckux
3apsA0B. DJIeMEHTapHBIN 3apsil.
Crpoenue atoma

34

HpOBOI[HI/IKI/I H JUDJICKTPUKH.
3aKOH COXpaHEHUs
JIEKTPUYECKOr 0 3apsijia

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

35

Pemenne 3a1ay Ha npuMeHEHUE

bubmioreka [IOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

CBOWCTB AJIEKTPUIECKUX 3aPSI0B

https://m.edsoo.ru/ff0a90cc

DNEeKTPUYECKUI TOK, YCIOBHUS

bubmioreka [IOK

36 ero cymectBoBanus. ICTOUHUKH
Yt https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOT 0 TOKA
37 JlelicTBUS DIEKTPUUECKOr0 TOKA bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 ANIEKTPUYECKOT O MOJIS Ha 1
MPOBOJHUKH U TUDJIEKTPUKH"
39 DJIEKTPUYECKUN TOK B METaJljax, bu6motexa [IOK
JKHIKOCTAX M ra3ax https://m.edso0.ru/ff0a9838
40 DnexTpuyeckas 1enb U e
COCTaBHBIC YaCTH
Cuna Toka. Jlabopatopnas Ucnons3oBanue
41 abora "N3mepe ; e ’ 0.5 bubmorera LIOK obopymoBa
T MEpeHue U . BaHUS
P P " https://m.edsoo.ru/ff0a8bd6 pyA
pEryIMpOBaHUE CHIIBI TOKA TP
DNEeKTpUYECKOe HANPSKEHHUE.
Hcnons3oBanue
BoabsTMmetp. JIabopaTopras bubmorexa [JOK
42 " 0.5 000opyoBaHUs
pabora "M3mepenue u https://m.edsoo.ru/ff0a%e14 TP
peryJmpoBaHue HaNpsHKeHUs "
ComnpoTHBieHNE TIPOBOIHUKA.
43 v P . bu6moreka [JOK
€IbHOE COMPOTUBIICHUE
et p : https://m.edsoo.ru/ff0aa738
BEI[ECTBA
Jlabopatopnas padota
"3aBUCUMOCTD BJIEKTPHUUYECKOTO
P bubmoreka [JOK
44 COIPOTHUBJICHUS MPOBOAHUKA OT 1

€ro AJIMHBI, IIJ1IOIIaa
IMONEePEYHOro CCUYCHUA U

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

Marepuana"

45

3aBUCUMOCTb CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma s
y4JacTKa e

bubmioreka [IOK
https://m.edsoo.ru/ff0aad4a

46

JIaGopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, HIYIIEro 4yepes3
PE3UCTOP, OT CONPOTUBIICHHSI
pe3UCTOpa U HANIPSDKEHUS Ha
pe3uctope"

bubmioreka [IOK
https://m.edsoo.ru/ff0aa04e

HUcnons3oBanue
o0opyaoBaHus
TP

47

ITocnenoBarensHOE U
MapajiyieIbHOE COCIMHEHUS
MPOBOJIHUKOB

Hcnonbp3oBanue
o0opynoBaHUs
TP

48

JlabopatopHas pabora
"[IpoBepka nmpaBuia CI0XKEHUS
HaNPsKEHUN TPpU
MOCJIeIOBATEIbHOM COEANHEHUN
JIBYX pe3ucTOpoB"

bu6moreka [JOK
https://m.edsoo.ru/ff0aaa58

49

Jlabopatopnas pabora
"[IpoBepka mpaBuiia 1151 CUJIbI
TOKa MPH MapaieIbHOM
COEAMHEHUH PE3UCTOPOB"

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

Hcnonp3oBanue
o0opyaoBaHUs
TP

50

Pewenne 3a1au Ha npuMeHeHUe
3akoHa OMa JUI pa3Im4Horo
COEAMHEHMSI IPOBOAHUKOB

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

51

Pabora u MmoHoCTD
ANEKTPUYECKOT 0 TOKA. 3aKOH
Jxoyis-JIenna

bubmoreka [JOK
https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

JlabopatopHas pabora
"Onpenenenue paboTsl U

bubmoreka [JOK

52
MOIIHOCTH 3JICKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJIEKTPUYECKUE 1ENU U
53 MOTPEOUTENN ITEKTPUUECKOM bu6mmotexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroToBka K KOHTPOJILHOU
paboTte 1o Teme "DiIeKTpUUECKHE
54 3apsiibl. 3apsUKEHHBIE TeNa U UX brbmorexa [IOK
e . https://m.edsoo.ru/ff0abd2c
B3auMoericTBus. [locTosHHBIN
AIEKTPUYECKUNA TOK"
KonTponpHas pabora 1o Teme
"DeKTpUYEeCKUE 3apsiabl.
P P BuGmorexa [JOK
55 3apspKeHHBIE Tena U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoercTBus. [locTOSHHBIM
BIEKTPUYECKUUA TOK"
56 [TocTostHHBIE MAaTrHUTBI, UX
B3aMMO/IeliCTBUE
57 VYpok-uccinenosanue "N3yuenue bubmoteka [JOK
MOJIeH MOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€ 1nojie. MarHuTHoe
58 oie 3¢ €ro 3HaueHue bubmmorexa [IOK
moJie 3eMJId ¥ €ro 3Ha4eHHE JJIs
https://m.edsoo.ru/ff0acOba
YKU3HU Ha 3emiie
OmneiT Opcrena. MarautHoe nose
Ucnons3oBanue
ANEKTPUYECKOr 0 TOKA bu6mmoreka LIOK
59 o0opynoBaHus
MarauTHO€ MoJie KaTyIIKU C https://m.edsoo.ru/ff0ac1d? TP

TOKOM



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

60

[IpuMeHeHne 3JIEKTPOMAarHUTOB B
texHuke. JlabopaTopHas pabora
"N3yuenue nectBus
MarHuTHOTO TIOJISI Ha TIPOBOIHHUK
¢ TOKOM"

0.5

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

61

DNEeKTPOABUTATENb [IOCTOSIHHOTO
Toka. Mcronp3oBanue
JJIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOUCTBaX U Ha
TpaHcnopre. JlabopaTopHas
pabota "KoHcTpyHnpoBaHue u
n3ydeHue paboTbl
3NeKTpoABUraress”

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

62

OnbiTel @apanes. 3aKoH
ANEKTPOMArHUTHOW UHTYKITUH.
[IpaBuno Jlenna

63

Onexrporenepatop. Criocoos!
MOJTYYCHUS DIIEKTPUICCKON
SHEPruu. DIEKTPOCTAHIINH HA
BO300HOBJISIEMBIX HCTOYHHKAX
SHEpPTrun

64

IToaroToBka K KOHTPOJILHOU
paboTte o Teme "DIIeKTpUUECKHE
Y MArHUTHBIE SIBJICHUS"

65

KonTponpHas pabora 1o Teme
"DNEeKTpUYECKUE U MarHUTHbIE
SIBJICHUS "

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

66

Pabora ¢ TekcTaMu 1o TeMe
"TenoBele ABJICHUA"

bubmioreka [IOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

Pabora ¢ TekcTamu 1o Teme

" . . bu6muotexa LIOK
67 [TocTosAHHBIN AIEKTPUUECKUNA 1
., https://m.edsoo.ru/ff0acdc6
TOK
68 Pabora ¢ TekcTaMu 1o TeMe 1
"MarguTtHele IBiIcHAA"
OBIIEE KOJIMYECTBO HACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounuecrBo yacos JIEKTPOHHBIE
Hcnouab3oBanue
Ne undpoBbie
Tema ypoxa KonrTpoubnbie | IIpakTuyeckue o0opynoBaHusl
n/n Bcero oOpa3oBare/bHbIE
padoThbI padoThI TP
pecypchbl
1 MexaHn4ecKoe IBH)KCHHUE. 1
MartepuasbHas TOUKa
Cucrema otcuera.
bu6moreka [JOK
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOT O IBUKCHHS
3 PaBHOMEpHOE IpsIMOJIMHENHOE 1 bu6mmoreka [IOK
JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
4 nexeHue. Cpensss u 1
MTHOBEHHAsi CKOPOCTh
[IpssmonuHeiiHOe
5 aBHOYCKOPEHHOE IBHKEHIE 1 bubmiorexa TIOK
PapHOYERop ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh MPSMOJIMHEHHOTO
6 PaBHOYCKOPEHHOT'O ABUKEHUS. 1
I'paduk ckopoctu
JlabopatopHas pabora
7 "OnpeneneHne yCKOpeHus Tea 1 1 bubmotexa [IOK
IIPY pAaBHOYCKOPEHHOM JIBUKEHUHU https://m.edsoo.ru/ff0adb18
10 HAKJIOHHOM T10CcKOCTH"
8 CBobOoxHoe nagenue teil. OnbITE 1

Tanunes



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

PaBHOMEpHOE IBUKEHUE T10
oKpyxHOCTH. [leproa u yactora

bubmmoreka [JOK

o oOpamenus. JIuneiiHas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LentpocTpemuTenbHOE
YCKOPEHHE
11 [TepBslii 3ak0oH HeroTOHA. BekTop bubmuorexa [JOK
CHUIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHozeiicTByIOIIAs cUla https://m.edsoo.ru/ff0ae72a
13 Tperuit 3axkon HerotoHa. bubmuotexa LIOK
Cynepmno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha npuMeHeHUE bu6moreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. 3akos ['yka ng;?;;f:g;gﬁ}:roaecaz
16 Pemenne 3anau no teme «Cuna
YIPYTOCTHY»
TOpHas T
17 fgi(}))zj[e?II;HjIeI:szTI?OCTH Bubmiorexa [OK
https://m.edsoo.ru/ff0aee28
MIPYKUHBI
bubmoreka [JOK
18 Cuna Tpetis https://m.edso?. ru/ff0af738
19 Pemenne 3amaq o teme «Cuta bu6moreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopatopHas pabora
20 "OHpI;IIeJII;HI/Ie IIZOB(b(bHHHeHTa brbmiorexa LOK

TPEHUS CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
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

Pemenue 3aga4 mo teme "3aKOHBI

bubmioreka [IOK
21 Hprorona. Cuna ynpyroctu. Cuna
| yupy https://m.edsoo.ru/ff0afb8e
TpEHHS
Cuina TSDKECTH M 3aKOH
22 BCEMHUPHOTI'O TATOTEHUS bubmiorera LIOK
p ' https://m.edsoo.ru/ff0af044
Yckopenue cBOOOTHOTO MaICHUS
VYpoxk-koH(pepenuus "Jprxenne
93 TE€J BOKPYT T'PaBUTAIIIOHHOTO
uentpa (ComHeyHasi CUCTEMA).
lanaktuku"
Pemenne 3anau no teme "Cuna
24 A bu6moreka [JOK
TSKECTH U 3aKOH BCEMHPHOI'O
Y P https.//m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMuueckast CKOPOCTb. bu6mmoreka LIOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MarepranbHON
26 TOYKH. AGCOIIOTHO TBEPIOE TEIIO. bubmorexa [IOK
PaBHOBecue TBEpOrO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCBIO BPAILICHUS
27 MowmenT cuibl. LlenTp TsxecTn
28 Penrenue 3amaud mo reme "MoOMEHT bu6moreka [JOK
cuwibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
ITonroroBka K KOHTPOIBHOM
" bubmorexa [JOK
29 paborte o Teme "MexaHndeckoe
. " https://m.edsoo.ru/ff0b0408
JNBUKEHUE. Baumonelicteue tein
KonTtponwsnas pabora 1o teme
\ P P bubmoreka IJOK
30 MexaHnudeckoe JIBH>KEHHE.

Bzaumoneiicteue ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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

Nmnynsce Tena. UMnynbe CUIBL.
3aKOH COXpaHEeHHs UMITYJIbCA.

bubmmoreka [JOK

31 VYupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMO/JICHICTBUE
32 Pemrenue 3amau mo Teme "3akoH bubmuoreka [IOK
COXpaHEHMs uMITyjbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHuus "PeakTuBHOE
JBUKEHUE B IPUPOJIE U TEXHUKE"
34 Mexanudeckast paboTa u bubmuorexa [JOK
MOIIHOCTh https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuIIbl TSHKECTH, CHIIBI bubmioreka [IOK
YOPYTOCTH U CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopatopHas pabota
«Omnpenenenne paboOThl CHIIBI
36 TPEHUsl IPU paBHOMEPHOM
JBYOKEHHUH TEJIa 110
TOPU30HTATHHON TTOBEPXHOCTH
37 CBs13b HEpPruu U padoTHI.
[TorennumanbHas sHeprus
38 Kunernueckas sueprus. Teopema bu6mmoreka [IOK
0 KUHETUYECKON dHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPAaHEHUs YHEPIUH B
MEXaHUKe
40 JlabopatopHas padota «3yuenue bubmoreka [JOK
3aKOHA COXPAaHECHHS SHEPTrUm» https://m.edsoo.ru/ff0b12fe
a1 KonebaTenpHOE IBHXKECHUE U €O bubmioreka [IOK
XapaKTEPUCTUKHU https://m.edso0.ru/ff0b1858
42 3aryxaroume KojueOaHusl. bu6mmoreka LIOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

BoinyxieHHble KosieOaHus.
Pe3onanc

https://m.edsoo.ru/ff0b20f0

43

MaremaTu4ecKkuil ¥ NpyKUHHBIN
MasTHUKHU

44

Ypok-uccienoBaHue
«3aBHCHUMOCTD MIEpHO/Ia
KOJIe0aHUM OT KECTKOCTH
MIPYXUHBI U MACCHI TPy3a»

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

45

[IpeBparienue 3HEPrum Mpu
MEXaHUYECKUX KOIeOaHHIX

46

JlabopatopHas pabota
«OmnpezeneHne 4acToThl U
nepro/ia KoseOaHui MPYKUHHOTO
MasITHUKA)

bubmioreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlabopatopnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEepH oA
KosiebaHuii rpy3a, MOJBEIICHHOTO
K HUTH, OT MacChI Tpy3a»

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexanudyeckue BoaHbl. CBolCTBa
MEXaHWYEeCKUX BOJIH.
[IponoJibHbBIE U MTOTIEpEYHBIE
BOJIHEI

bubmioreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHIus
"MexaHn4ecKre BOJIHEI B
TBEpOM Tesie. CelicMudeckue
BOJHEI"

50

3Byk. PacnpocTtpanenue u
OTpakeHUEe 3BYyKa



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

o1

Ypok-ucciienoBaHue
"Habaroneaue 3aBUCUMOCTHA
BBICOTBI 3BYKa OT 4acCTOThI"

52

rpOMKOCTB 3BYKa U BbICOTA TOHA.

AKycTHUECKHI pE30HAHC

53

Ypok-koHpepeHuus "Y abTpazByk

1 MH(}Pa3BYyK B MPUPOJIE U
TeXHUKe"

bubmioreka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJILHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHu4eckue
KOseOaHus U BOJTHBI"

bu6moreka [JOK
https://m.edsoo.ru/ff0b25f0

95

KonTponpHas pabora 1o Teme
"3aKOHBI COXpaHEHHUS.
Mexanundeckue KojaeOanus u
BOJIHBI"

56

SHGKTPOMaFHI/ITHOC I10JIC.
SHGKTPOMaFHI/ITHI)Ie BOJIHBI

bubmioreka [IOK
https://m.edsoo.ru/ff0b2abe

Hcnons3oBanue

o0opyaoBaHUs
TP

57

CsoiicTBa QJICKTPOMAIrHUTHBIX
BOJIH

58

Ypok-koHpepenmus "[llkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH JUJIs
COTOBOM CBA3U"

bu6moreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccinenosanue "M3ydyenue
CBOMCTB SJICKTPOMArdiuTHLIX BOJIH

bubmuoreka [IOK
https://m.edsoo.ru/ffOb2c6c

Hcnonn3zosanue
o0opyaoBaHUs



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

C IIOMOII[bI0 MOOHIIBHOT'O
Tenedona”

TP.

60

Pemenne 3amayd Ha onpeneneHue
YaCTOTHI U OJIMHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

61

DneKTpoMarHuTHas Npupoaa
cBera. CKOpOCTH CBeTa.
BonnoBrsle cBoOiicTBa cBeTa

bubmioreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera.
IIpsimonuHeitHOE
pacnpocTpaHeHuE CBETa.
3atmenus Connua u JIynst

bu6moreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KeHMs CBETa. 3epKaJia.
Pewienne 3a1au Ha npuMeHeHUE
3aKOHA OTPa’KEHUS CBETa

bubmoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBeta. 3akoH
MIPEJIOMJICHUS CBETA

bu6moreka [JOK
https://m.edsoo.ru/ff0b3aea

65

[TonHOE BHYTpEHHEE OTPAKEHHE
cBeta. Mcnomp30BaHne MOJTHOTO
BHYTPEHHETO OTPAXKEHUS B
OIITHYECKUX CBETOBOAAX

bubmioreka [IOK
https://m.edsoo.ru/ffOb3c5c

66

JlabopatopHas pabora
"NccnenoBaHue 3aBUCUMOCTHU
yriia IpeJIOMJICHHS CBETOBOTO
Jy4da OT yrIJia aJeHHUs Ha TPaHUIIe

nn

"BO31yX-CTEKJIO

67

VYpok-KoHpepeHuus
"M cnoip30BaHue TOJIHOTO



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

BHYTPEHHETO OTPAXXKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS

CBsI3b"
bubmuoreka [IOK
68 JIun3zel. OnTHyeckas cuia JMH3bI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenne n3o0paxeHnii B bubmotexa LIOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlabopatopHas pabora
70 "Onpenenenue GOKyCHOTO bu6motexa [IOK
pacCTOSHUS U ONTUYECKOM CHUJIbI https://m.edsoo.ru/ff0b4206
cobuparomeit TUH3bI"
71 Y(;);:HI:IZIZI?;: i};]j{jfmme buomiorexa LIOK
https://m.edsoo.ru/ff0cOa7e
puOopsr"
79 I'ma3 xak onTHyeckas CHCTeMa. bubmuoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koHpepennus "JledexTs
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue Oenoro cBera B
74 cnekTp. OneiTel HhtoTOHA. bu6motexa [IOK
CroxeHue crieKTpajabHbIX https://m.edsoo.ru/ff0c0f4c
1BeToB. Jlucnepcus ceeta
JlabopaTopnas padora "OnbITbI
10 Pa3JI0kKEeHHI0 OeJI0ro cBera B
75 CIIEKTP U BOCIPUATHIO LIBETA bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0e2a
MPEIMETOB MPH X HAOIIOICHUT
4yepe3 MBETOBbIC (PUIBTPHI"
76 VYpok-nnpaktukym "BonHoBbIE



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

CBOIMCTBA CBETa: JUCIEPCHS,
uHTepdepeHIms u 1y dpakims"

OmnsiTel Pezepdopna u

bubmuoreka [IOK

77
IJTAaHETapHasi MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Monens atroma
bopa
nu
o cnyCKa};{He u HorJJIIomejme cBeTa BuGmorexa [JOK
ATOMOM. RRBAHTRL JHHCHAATLIC https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-nipaktrkyM "HabmroneHue bubmorexa [JOK
CIIEKTPOB UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTB U €€ BUABI bubmorexa TIOK
A A https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aTOMHOTI O sifipa. bubmorexa [IOK
Hyxknonuas monens https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IpEBpaIIEHNUS. bu6mmotexa [IOK
N3oronsl https://m.edsoo.ru/ff0clal4
84 Pemrenue 3agad mo teme: bubmioreka [IOK
"PanuoakTuBHBIC TpEBpAIICHUS " https://m.edsoo.ru/ff0clb4a
85 [Tepuon mosrypacnama
Ypok-koH(pepeHus
86 "PF; I/IO.’:IK”EIBFI){H: U3IIydeHus B bu6mmorexa [IOK
8 v " https://m.edsoo0.ru/ff0c2126
MIPUPOE, METUIINHE, TEXHUKE
SnepHble peakunu. 3aKOHbI
87 coﬂx paHeHIEﬂ 3au51 OBOTO H buomiorexa LIOK
P Pl https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YUCEI
88 DHeprus CBsI3M aTOMHBIX SJIEP. bubmotexa [JOK

CBs13p Macchl M DHEPrun

https://m.edsoo.ru/ff0cld7a



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
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

89

Pentenue 3anmau mo teme
"SAnepubie peakuun"

90

Peakuuu cunTe3a u neneHus
snep. UcTouHukn 3HEprumn
CoiHiia u 386311

bubmuoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-konpepenus "SAnepuas
sHepreTuka. JlercTBus
paaroOaKTUBHBIX U3IIy4YeHUN HA
JKHBBIE OPraHU3MbI"

92

ITonroroBka Kk KOHTPOIBHOU
pabote 1o Teme
"DIEeKTPOMArHuTHOE TOJIE.
DNEeKTPOMArHUTHBIC BOJIHBI.
KBanToBbI€ siBacHHS"

bubmioreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas pabora mo reme
"DIeKTpOMarHuTHOE MoJIe.
DJEKTPOMArHUTHBIC BOJIHBI.
KBanToBbie sBineHus"

94

IToBTOpeHue, obo01IEHME.
JlabopaTopHbIe pabOTHI IO KYypCy
"Bzaumoneiicreue tea"

bu6moreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6odIIEHME.
Pemenune pacueTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 110 TeMe
"TermioBble npouecch”

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

96

[ToBTOpeHue, o6odIIEHME.
Pemenne pacueTHbIX U
KauyeCTBEHHBIX 3a/1a4 110 TeMe
"KIIJI TenIoBBIX gBUTaTEICH"

bu6moreka [JOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTOpEHue, o60b6IICHHE.

97 Pemenue pacueTHbIX U 1 bubmorexa [IOK
Ka4eCTBEHHBIX 3aJ1a4 II0 TEME https://m.edsoo.ru/ff0c2b30
"KIIJI anexTpoycTaHOBOK"
IToBTOpEnue, 0000IIEHNE.
98 Hags ETEHHHC a6Hc:TIIjIHno KypC 1 1 bubmorexa LHOK
patop p yPey https://m.edsoo.ru/ff0c2c52
"CBeTOBBIC ABIEHNUA"
[ToBTOpenue, o0obuenue. Pabora
99 C TEKCTaMHU I10 TeMe "3aKOHEI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHHS B MEXaHHUKE
I1 0600 . Pa0
100 | crexoran no reve "Koncoams | 1 BuGamotexa L1OK
| https://m.edsoo.ru/ff0c2e82
¥ BOJIHBI
[ToBTOpenue, od6o6meHue. Pabora
101 ¢ TexkctaMmu 1o TeMe "CBeTOBEIE 1 bubmiorexa TTIOK
" https://m.edsoo.ru/ff0c3044
SABJICHUS
[ToBTOpenue, o6odmenmne. Padora
102 ¢ Tekcramu o teme "KBanToBas 1
u sipepHas ¢pusuka"
OBHIEE KOJIMYECTBO YUACOB I10O 102 97

I[TPOT'PAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPONECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYHEHUKA

®usuka, / knacc/ Ileppimikun A.B, O0111€cTBO C OrpaHUYEHHOM
OTBETCTBEHHOCTHIO "[J[PODA"

®dusmka, 8 knacc/ Ieppimkua A.B, O01mecTBo ¢ orpaHiYeHHON
OTBETCTBEHHOCTHIO "[J[PODA"

®dusuka, 9 knacc/ [eppimkua A.B.,I'yrauk E.M.,O011ecTBO ¢ orpaHudeHHON

OTBETCTBEHHOCTHIO "[JPODA"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HMHTEPHET

http://school-collection.edu.ru/collection EcrecTBeHHO-Hay4YHBIC YKCTIEPUMEHTHI
— O®usuka: Komnekuust Poccuiickoro 001eo0pa3oBaTeibHOTO nopraia
http://experiment.edu.ru OTkpeIThIH KOLTeK: PH3NKa

http://Www.physics.ru DneMeHTBI: TONYISIPHBIA calT O (yHIaMEHTAIbHON
HayKe

http://nano-edu.ulsu.ru BuptyanbHbIi MeTOMYECKUI KaOUHET yauTens Gu3nku
n acrponomuu: caut H.H. I'omynunon

http://www.gomulina.orc.ru BuptyanbHblii pusmat-kiacc: o0mEeropocKon caur
CapaTOBCKUX yYUTEIIEH

http://www.fizmatklass.ru BupryanbHblii hOH]T €CTECTBEHHO-HAYIHBIX U
HaygyHOTeXHUYeCKUX 3 PexToB «IddekTuBHAS PU3NKa»
http://fiz.1september.ru EcrecTBeHHO-Hay4Has mKkonxa ToMcKkoro
MOJIUTEXHIYECKOTO YHUBEPCUTETA

http://ens.tpu.ru

3anumartenbHas Pu3rka B Bompocax v oTBerax: cat B. Enbkuna



http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.physics.ru/
http://nano-edu.ulsu.ru/
http://www.gomulina.orc.ru/
http://www.fizmatklass.ru/
http://fiz.1september.ru/
http://ens.tpu.ru/

IIpuioxenue k padoueii nporpamMmme

Onucanye OLEHKH NPEeAMETHBIX Pe3yJabTaToB N0 npeamery «Du3nkKa»

7 xnacc
Ne | IIpoBepsiemble yMeHUs/TIIaHUpYeMble pe3ynbTaTtel | Popma ouenuBanus | [Ipumepnas
n/m naTa
IIPOBEICHUS
1. YMeHue ucrnonbp30BaTh MOHATHSA: (usnueckue u | Tecrt CeHTs10pB
XMUMHUYECKUE SIBJICHUS, HAOIIOEHUE,
9KCIEPUMEHT, MOJ€lb, THUIOTE3d, EIUHULIBI
¢u3nueckux  BEIMYMH,  aTOM,  MOJIEKYJa,
arperaTHble  COCTOSHUS  BemlecTBa  (TBEpAOE,
KHUJKOE, Ta3000pa3HOe).
2. | YMeHHe HCIOJb30BaTh MOHATHS: MexaHudeckoe | Tect OkTs10pb

IBWDKEHHE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,
MPSIMOJIMHENWHOE), TPAaeKTOpHus,
paBHOzEHCTBYIOIas cui, nedopmaunus (ympyras,
IUIACTUYECKAast), HEBECOMOCThb, COOOMIAI0NINecs




COCYbI.

VYMmenue  paznuuath  sBieHus  (auddyzwus,
TEIJIOBOE IBUKEHUE YACTULL BEILIECTBA).

CaMocrosaTensHas
pabora

CeHTs10pb

YMeHune pasnauyaTh  SIBJIGHUST — paBHOMEPHOE
JABUXXCHUEC, HCPABHOMECPHOC IBHIXCHHC, WHCPILNA,
B3aHMOI[eI>'ICTBI/Ie TECJI, pPABHOBECUC TBépI[I)IX TE€JI C
3aKpEIUIEHHON OChIO BPAILIEHHUS.

CaMocrosaTensHas
pabora

OxTs6pb

YMeHue pasnuyaTh SBIECHUA Ilepefada JaBICHUS
TBEPABIMUA  TEJIaMHU, JKHJIKOCTSIMM M ra3aMmy,
aTMoc(epHOE  J1aBJIEHUE, IUIABaHUE  Tell,
MIPEBpPALllCHUs]  MEXAHWYECKOM  SHEprum) 1o
OIMCAHMIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE
OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (pu3nueckoe
SBJICHUE

DKcrepuMeHTalIbHbIe
3a/1aHus

SHBapb

VYMeHue pacro3HaBaTh IMPOSIBIEHUE HM3YYEHHBIX
¢bu3nyeckux SBIEHUH B OKpYXarolleM MHpE, B
TOM uHcle (u3nyeckue SBIEHUS B IPUPOAE:
MIPUMEPHI JBUKEHUS C PA3IMYHBIMU CKOPOCTSMU B
JKUBOM M HEXHUBOM MNpUpOIE, ACUCTBHE CHIIBI
TPEHUS B HPUPOJE U TEXHHUKE, BIMSIHHE
aTMOC()EepHOro JaBJIEHUS Ha >KMBOH OpPraHu3M,
IUIaBaHUE pbIO, pblUard B TeEJIE 4YENOBEKa, IIPU
9TOM MEpEeBOAUTh IPAKTUUECKYK 3ajady B
yueOHYI0, BBLICIATh CYIIECTBEHHbIE CBOMICTBa
(mpu3Haku) GU3NYECKUX SABJICHUI.

YcTHBIN onpoc

OxTs0pb

YMeHne onuchiBaTh U3YYEHHBIE CBOMCTBA TEN U
(du3ndeckue SIBICHUS, WCHONB3Yys (U3NUECKHE
BENTMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA,
BpeMsi, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTb, CHJIA
YIOPYTOCTH, CUJIA TSXKECTH, BEC TeJa, CUjla TPEHHUs,
naBiieHUe (TBEPAOrO Tena, JKUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAS CHJIa, MEXaHW4Yeckas paboTa,
MOIIHOCTh, IUIEYO  CHJIBI, MOMEHT  CHJIBI,
KO3 ((OUIIMEHT TMOJIE3HOTO JCHCTBUS MEXaHHU3MOB,
KHHETUYeCcKass M TOTEHLHAJIbHAS SHEPrus), Npu
ONHMCAaHUH TPABUIBLHO TPAKTOBATh (PUINYECKUIA
CMBICJI UCIIOJb3YEMbIX BEIUYMH, UX 0003HAUCHUS
U CNUHMIBI (PU3UYCCKUX BEIUYMH, HaXOIUTh
(hopMyJIbl, CBSI3BIBAIONIME JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIUMYMHAMU, CTPOUTH
rpa@uKyd M3Y4EHHBIX 3aBUCUMOCTEH (DM3HUECKUX
BEJIMYKH.

JlaboparopHas
pabota

Hos6pp,
JeKaopb,
ampelnb

YMeHue xapakTepu30BaTh CBOMCTBA TeEM,
(u3ndeckue IBJICHUS U IPOLIECCH, HCTIOB3YS
MpaBuiIa CIOKEHUs CUIT (BJIOJIb OJJHOU MPSMON),
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS phruara (0JI0Ka), «30J10TOe
MPaBUJIO» MEXAHHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPruu, Ipu 3TOM JaBaTh
CIIOBECHYIO (DOPMYTMPOBKY 3aKOHA U 3aIHCHIBATH

YceTHbI onpoc

®eBpanb




€ro MaTCMaTUYCCKOC BBIPAKCHUC.

VYMeHune  0OBACHATH  (PU3HYECKUE  SIBJICHUS,
MIPOIIECChl M CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHTYyaIMil MPAaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBISBISTh
MPUYUHHO-CJIC/ICTBCHHBIC CBSI3H, CTPOUTH
o0BsicHeHHE M3 1—2 JTOrMYECKUX IIIaroB ¢ OMOPOi
Ha 1-2 wuW3y4YeHHBIX CBOWCTBa  (DU3UUYECKHUX
SIBIICHUH, bu3nIeCcKuX 3aKOHA 1701
3aKOHOMEPHOCTH.

YceTHbI onpoc

B Teuenne
roga

10.

YMmenne pemiate pacdy€THble 3amaun B 1-2
NEHCTBUSA, WCIONB3Yys 3aKOHBI U  (hopMyJIsI,
CBsI3BIBAIOIIME (DU3MUCCKHE BEITMUYUHBI: HA OCHOBE
aHajM3a YCIOBUS 3aJayd 3allHMChIBaTh KPaTKOE
yCIIOBUE, TOJACTABJIATh (PU3NUYECKUE BETUYMHBI B
dbopMynBl W TPOBOAUTH pACUEThl, HAXOIUTH
CIPaBOYHBIEC TAHHBIE, HEOOXOAUMBIE JJIsI PEIICHUS
3a/1a4, OICHUBATh PEATMCTUYHOCTH IOTYYEHHOMN
(hbU3HYECKOI BEIIMYHHBI.

IIpakTuKyMBI 11O
pEILIEHUIO 3aa4

OKTs06DpB,
JeKadpb,
MapT, Mau

11.

YMeHue pacrno3HaBaThb MpoOJeMBbl, KOTOpbIE
MOXXHO PEUIMTh NpU TMOMOIM  (PUIUIECKUX
MCTOAOB, B OIIMCaHHMHM HMCCICAOBAHHA BBIACIIATH
MPOBEPSIEMOE MPEANOI0KECHNE (rumoresy),
paznu4aTb W MHTEPIPETUPOBATH IOJIyYECHHBIN
pe3ybTaT, HAXOAHUTH OIIMOKHA B X0oa€ OIIbITa,
ACJIaTh BBIBOALI IO €0 pE3yJIbTaTaM.

DKCnepuMeEHTaIbHbIE
3aJlaHus

B Teuenne
roga

12.

YMeHHe TPOBOAWUTH OIBITHl IO HAOIIOJACHUIO
¢busnyeckux sBIEHUN WM (PU3NYECKUX CBOWCTB
TE: (hopmynupoBaTh MpoBepsieMble
MPENONOXKEeHUsl, COOMpaTh  YCTAaHOBKY U3
MIPEJI0KEHHOTO 000PYAOBaHUS, 3alUChIBATh XOJ
ombiTa U (OPMYJIUPOBATH BBIBOJABI, BBHITIOJHATH
MpsIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHU, MACChl
Tena, 00bEMa, CHUJIBI M  TEMIEPaTypel ¢
WCIOJIb30BAHUEM  AHAJIOTOBBIX H  LHU(POBBIX
npubOpOB, 3amMUCHIBATh IOKa3aHUA MPHOOPOB C
y4€TOM 3aJlaHHON aOCOJIOTHOHM MOTPEIIHOCTH
HU3MEPEHUN.

DKcrepuMeHTalIbHbIe
3a/laHus

B Teuenue
roga

13.

YMeHue npoBOIUTH HCCIENOBAHUE 3aBUCUMOCTH
OJTHOM (DMBMYECKOW BEIMYMHBI OT JPYrou c
HCIIOJIb30BAaHUEM MPSAMBIX U3MEpEHU
(3aBHCHUMOCTH TYTH PaBHOMEPHO JBUKYIIETOCS
T€Ja OT BPEMEHM JIBUKEHUS Tela, CHUJIbl TPEHUS
CKOIIbXKEHHsI OT Beca Tena, KayecTBa 00paboTKu
MMOBEPXHOCTEHN TEJ U HE3aBUCUMOCTHU CUJIbI TPEHUS
OT TIUJIOLIAJA COIPUKOCHOBEHMUS TEJ, CHJIbI
YIPYrocTu oT YAJIUHEHUS MPYKUHBI,
BBITAJIKUBAIONICH CHIJIBI OT 00BEMa MOTrpyXKEHHOM
YacTU Tela W OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTU T€Ja, OT IIyOUHBI,

JlaGopaTopHbie
paboThI

OKTs0pb,
Jlexabpsb,
MapT, anpenb




Ha KOTOPYIO MOIPY)KEHO TeJO, YCIOBUHN IJIaBaHUs
T€J, YCJIOBHH paBHOBECHs] pbluara M OJIOKOB,
ydyacTBOBaTb B IUJIJAHUPOBAHUU  y4yeOHOro
UCCJIEZIOBAHUS, COOUPATh YCTAHOBKY U BBIIOJIHAThH
U3MEpeHHs], Clenysl MPeNIOKEHHOMY IUIaHy,
¢buKcupoBaTthb pe3yNbTaThl MOJIy4E€HHOU
3aBHUCUMOCTH  (HU3UYECKUX BEIMYMH B BUJC
MpEJIOKEHHbIX Ta0iaui W rpadukoB, JeiaTh
BBIBOJIBI 1O pe3yJIbTaTaM HCCIIEIOBaHUS.

14.

VYMeHue mNpoBOAUTH KOCBEHHBIE H3MEPEHUS
(hM3UYeCcKMX BEJMYWH (TUIOTHOCTH BEIECTBA
KUIKOCTH W TBEPAOrO Teja, CHJIA TPEHUS
CKOJIb)KEHHUSI, JaBJICHHUE BO3/1yXa, BHITAJIKUBAIOIIAS
CHJIa, IEUCTBYIONIAs HA MOTPYKEHHOE B KUAKOCTh
Teno,  KO3(PPUIMEHT  TOJEe3HOro  JEHUCTBUSA
IPOCTBIX MEXaHH3MOB), CIeaysl MpPeIokKeHHON
UHCTPYKIMU: TIPU  BBINOJHEHHUH  H3MEPEHUM
coOMpaTh HSKCHEPUMEHTAJbHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAUEHUE NCKOMOW BEJIMYUHBI.

JlaGopatopHble
paboThI

Hosi6ps,
Mapr,
anpeb

15.

YmMenue co0JIr01aTh npaBuUia  TEXHUKHU
Oc3omacHocTH Tmpu  paboTe ¢ 1abOpaTOPHBIM
000pyI0BaHUEM.

HaGmronenue

B Teuenue
roaa

16.

YMeHue yKa3bplBaThb  NPUHIUIBI  JEUCTBUS
npuOOpPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETD, JUHAMOMETD, COO0IAI0IIHECs
COCYJIbI, Oapomerp, phlyar, MOJBMKHBIN
HENOABMKHEIN 0JIOK, HAKJIOHHAS IIOCKOCTD.

YceTHbI onpoc

B Teuenue
roga

17.

YMeHue XxapakTepu3oBaTh NPUHLUIBI ACUCTBUSA
M3YYEHHBIX MTPUOOPOB M TEXHUYECKUX YCTPOUCTB
C OMmopol Ha HX onucaHuss (B TOM 4YHUCIE:
MTO/AILIMITHHKH, YCTPOMCTBO BOJIOIIPOBO/IA,
TUAPABINYECKAN IIPECC, MAHOMETP, BBICOTOMED,
MIOPUIHEBOM HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUS
0  cCBOMcTBaxX  (U3MYECKUX  SBJIEHUH U
HEoOXO0MMbIe ¢dusnueckue 3aKOHBI U
3aKOHOMEPHOCTH.

YcTHBIN onpoc

B teuenue
rona (mo mepe
W3YYCHUS
puOOpOB)

18.

VYMeHHe  NpPUBOAWUTH  MPHUMEpPHl  (HAXOIUThH
uHpOpMaMI0O O TNpUMeEpax) MPaKTUYECKOro
VICTIOJIb30BAHHUS bu3nyecKux 3HAHUH B
HOBCGHHGBHOﬁ KHU3HU JJIA obecreueHus
Oe3ormacHocTU IpU oOpalleHuu ¢ npubopamMu u
TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHUsA
3JI0POBbSI U COOJFOJICHHSI HOPM 3KOJIOTMYECKOTO
NIOBEJICHHS B OKPY’KalolIeil cpene.

YcTHBIN onpoc

B Teuenue
roga

19.

YMeHue OCyHIecTBJIATh OTOOpP  MCTOYHHKOB
nHpopmanuu B HHTEpHETE B COOTBETCTBUHU C
3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE
AMEIOLMXCA 3HAHUW M NOYyTEM  CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBLACNATH WH(OpMAIINIO,
KOTOPpast SIBJSIETCS TPOTUBOPEUMBOU

CooOmeHus

Jexabps,
ampeln




[IpoBepsiemble yMeHUS/TIITaHUPYEMbIE
pe3yJIbTaThl

®opma OLICHUBaHUSA

ITpumepHas
JaTa
IIPOBECHHUS

WJT MOXET OBITh HEAOCTOBEPHOM.

20.

YMeHHe  HCIOJb30BaTh  IPU  BBINOJIHEHUHU
y4eOHBIX 3aaHui Hay4YHO-TIONYJISIPHYIO
JUTEPATYPY buznueckoro coJlepKaHusl,
CIPaBOYHBIE MaTEepUabl, PECYPChl CETH
HNuTtepHer, B1ageTs NpuéMamMu KOHCIEKTUPOBAHUS
TeKCTa, mpeodpa3zoBanusi MHGOPMAIMHN U3 OJHOM
3HAKOBOW CUCTEMBI B IPYTYIO.

Coo01ienus

JlexaOpsb,

amnpe’b

21.

YMeHue co3faBaTh COOCTBEHHbBIE KPaTKHE
MMUCbMEHHBIC U YCTHBIC COOOIIEHUSI HA OCHOBE 2—3
HMCTOYHHUKOB HHPOPMAITHU (HU3HIECKOTO
COJIep>KaHUsl, B TOM YUCJIE MyOIMYHO JeNaTh
KpaTKHUe COOOIIEHUS O PE3yJIbTaTaX MPOEKTOB HIIN
y4€OHBIX UCCIIE0BAaHUM, IPU STOM I'PAaMOTHO
HCII0JIb30BaTh U3YUEHHBIN OHSITUHHBIN armapar
Kypca (HU3UKH, CONPOBOXKIATh BHICTYIIJICHUE
IIpE3EHTAalUEN.

Coobnienus,
MIPOEKTHI

Jexabpsb,

ampesb, Mai

22.

YMeHue Nnpy BBINOJIHEHUU YYEOHBIX MPOEKTOB H
WCCJIENOBAaHUM  paclpeAensaTh OO0sS3aHHOCTH B
rpylme B COOTBETCTBMM C IOCTaBJICHHBIMU
3aJadaMy, CICAWTh 3a BBIIOJHECHHEM IIJIaHa
IEWCTBHI, aJeKBAaTHO OIIEHHMBAThL COOCTBEHHBIN
BKJaJ B JEATEIbHOCTh TPYIIbl, BbICTPAUBATH
KOMMYHUKATUBHOE B3aWMOJICHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOIIHX.

KomnnexkTuBHBIE
MIPOCKTHI

JlexaOppb,
anpelib

8 knacc




YMeHue ucnonb30BaHus NOHATHI: TEIIOBOE
JBUKEHNE aTOMOB U MOJIEKYJI, HACBILICHHBIN 1
HEHACBIIIEHHBIN Nap, TeMIepaTypa, BHyTPEHHSIS
JHEPIrHUs.

YcTHBIN onpoc

CeHTs0pb

YMmenue pas3iM4yaTb TCIJIOBBIC ABJICHUA,
arperaTHbl€ COCTOAHHA BCIICCTBA

YCcTHBIN onpoc

CeHTs0pb

YMeTh XapakTepu3oBaTh NPUHLHUIBI JIEWCTBUS
W3Y4YEHHBIX  TPUOOPOB | TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX OmucaHus (cucTeMa
OTOIIEHUS JOMOB, OpHU3, TEPMOC)

VYcerHbI onpoc

CeHTs0pb

YMeTh aHaIu3upPOBaTh 3aBUCUMOCTD
TEMIIEPATyphl T€IAa OT CKOPOCTH JIBUIKEHUS €TO
MOJIEKYJ1, TaOJIMYHBIE JaHHbIE, IpaduK
IUIaBJIEHUS], OTBEPAEBAHUS, KUIIEHUS,
HarpeBaHusl.

Tect

OKT6pb

YMeTh pacCUnThIBaTh KOJMUECTBO TEILIOTHI,
HEOOXOAMMOE /Il HAarpeBaHUs Teja Ui
BBIJICISIEMOE UM MPH OXJIAXKICHUH,
BBIJICJISFOIICECS TIPH KPYCTaJUTU3all1H,
HEOO0XO0MMOE JIJIS TIPEBPAIICHUS B ITap
JKHIKOCTH JTI000H MacChl;

CamocrosgTebHas

pabora

OKTa6pb

YMeTh HAaXOIUTh YJIEJIbHYIO TENI0EMKOCTb
BEILIECTBA, MCCIIEA0BATE ABJIEHHS TEIUIOOOMEHA
MPU CMENIUBAHUN XOJIOAHON U Topsiueid BOABI

JlaGopaTopHble
paboThI

CeHTs0pb-
OKT0pb

YMeThb BBIIIOJIHATH IpAMBIC HU3MCPCHUA
OTHOCHTENHHOI BIIAXKHOCTH BO3ayXxa

[IpakTueckas
pabora

Hos6pb

YMeTh XapakTepu30BaTh MPHHIMIBI J1eHCTBUS
U3Y4YEHHBIX  NpuUbOpoB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMUCaHU (TMapoBas
TypOMHa, ABUTaTeIb BHYTPEHHErO CrOpaHusl)

YceTHbIN onpoc

Hos6pb

YMeTb OCyHIECTBJIATH IOUCK HH(pOpManuu
¢usnyeckoro conepxkanusi B HMHTepHere, Ha
OCHOBE UMEIOLIMXCS 3HAHUM U MMyTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX MCTOYHUKOB BBICIATh
uH(bOpMaIHIo, KOTOpas
MPOTUBOPEUNBOM A
HEJI0CTOBEPHOM;

SIBJISETCS
MOXET OBITH

CooOrienus

Jexabpp

10

Ymerb pemate pacuéTHble 3agauud B 2—3
NEUCTBUS, HCIONB3YSd 3aKOHBI U (HopMyIbl,
CBSI3bIBAIOIIHE duznyeckue BEJIMYUHBI,
MPOBONUTH PAacdy€Thl U CPaBHUBATH MOJy4YEHHOE
3HaueHne PU3NUECKON BETMYMHBI C U3BECTHBIMU
JaHHBIMU 110 TeMe «TernoBbIe SIBJICHUSD.

KoHnTponbpHas
pabora

JexaOpsb.




11

VYmets OOBSICHATD: B3aUMO/CHCTBHE
3apspKEHHBIX T€JT U CYIIECTBOBAHHUE JIBYX POJIOB
AIEKTPUYECKUX 3aPAI0B; JIEKTPU3ALMIO TEI IPU
COIPUKOCHOBEHUHU; o0Opa3oBaHue
MOJIOKUTENBHBIX U OTPULIATEIIbHBIX HOHOB;
YCTPOKCTBO CYXOI'0 TaJIbBAHUYECKOTO 3JIEMEHTA;
OCOOEHHOCTH 3JIEKTPUYECKOr0 TOKa B MeTaJliax,
Ha3HAYEHHE UCTOYHHUKA TOKA B JIEKTPUYECKOM
IenH;  TEIJIOBOE, XUMUYSCKOEC U MarHuTHOE
JIEHCTBUS TOKA; CYIIECTBOBAHME MPOBOJHUKOB,
MOJTYNPOBOJHUKOB M JIUDJIEKTPUKOB HAa OCHOBE
3HAaHUM CTPOEHUS aTOMA.

Tect

Hexalpb-

SIHBapb

12

YMeTh COCTaBIIATh CXEMBI IEKTPUUYECKUX LIENen
C  mocienoBaTelbHBIM W TapaJijieldbHbIM
COCIMHEHUEM 3JIEMEHTOB, pa3jiMyas YCJIOBHBIE
0003HAYCHUS IJIEMEHTOB JICKTPUUYECKHUX IIETICH;
yMETh HAXOJIUTh COMPOTUBIICHUE, HATIPSKEHUE U
CUJIy TOKA B IICIH.

JlaGopaTopHble
paboThI

SuBapb-
deBpanb

13

YMeTp HCIIOIB30BaHNE MMOHATHN: JIEMEHTAPHBII
AIEKTPUUECKUM 3apsf, VIEKTPUUYECKOE IIOJIE,
IPOBOJAHUKM W  JUIIEKTPUKH, ITOCTOSHHBIN
3IEKTPUYECKUMN TOK.

VYceTHBIM onpoc

deBpaib

14

YMeTh paznuuarh SIBICHHS: JIEKTPU3AUS TeE,
B3aMMO/JIEH CTBUE 3apsA10B, JIENCTBUS
3JEKTPUYECKOT O TOKA, KOPOTKOE 3aMbIKAHHUE.

Tect

deBpaib

15

YMeTh ONUCHIBATH M3YYEHHBIE CBOMCTBA TEN U
¢du3nueckue SBICHUS, WUCHONB3YS (uznyeckue
BEJIMYMHEL: ATEKTPHUIECKOE HarpspDKeHUe,
COIPOTHUBJICHHE MPOBOJIHUKA, yZeJIbHOE
COIIPOTHUBJICHHE BeIlleCTBa, paboTa U MOIIHOCTH
ANEKTPUYECKOT O TOKA

CaMocroaTensHas
pabota

Mapt

16

YMeTh OCYHIECTBIATh IMOUCK HH(pOpMaIUH
¢usnueckoro conepkanuss B UMHTepHere, Ha
OCHOBE MUMEIOIINXCS 3HAHUN U TyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX WCTOYHHKOB BEIZICHSATE
nHpopMaIuio, KOoTopas SIBIISIETCS
MPOTUBOPEYUBOMI AIN MOXKET OBITH
HEI0CTOBEPHOM.

CooO1ienue

Mapt

17

YMeTp pacrio3HaBaTh IPOSIBICHHE H3YyYEHHBIX
(bu3NYECKUX SIBICHUN B OKpYXKAIOIIEM MHUDE, B
TOM uucie (u3nyeckue SBICHHS B IPHUPOJE:
JJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nose 3emiu, Apeid MmoaroCcoB, POIb MArHUTHOT'O
IOJISL I KU3HU Ha 3emile, MOJSIPHOE CHUSHHUE,
[P 3TOM IEPEBOAUTH MPAKTHUECKYIO 3a7ady B

Tect

Mapt




y4eOHYIO.

18

YMeTh co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U
KpaTKMe  YyCTHble  cooOIlieHus,  o0oOuias
UHPOPMALIMIO M3 HECKOJIbKHUX HMCTOYHHKOB
(bU3HYECKOro CoJlepyKaHMs.

Coo01eHus

Anpenb

19

YMeTh XapakTepus3oBaTh IMPUHLMUIIBI JEHCTBUS
U3Y4YEHHBIX  NpuUOOpOB U TEXHUYECKUX
YCTPOMCTB ¢ ONOpPOM Ha HUX ONHMCAaHUA
(ammepmerTp, BOJIBTMETD, CUETUHK
JJIEKTPUY ECKOMN DHEpruy,
3NIEKTPOOCBETUTEbHBIE TPHOOPBI,
HarpeBaTellbHbIE AIIEKTPONIPHOOPHI ,
JJIEKTPUYECKUE IIPENOXPAHUTENU, HCIOJIb3YS
3HaHHUS O CBOWCTBaX (U3NYECKUX SIBJICHUN U
HE0OXOoANMbIE PU3NUECKHE 3aKOHOMEPHOCTH.

ITucbmenHbIN onpoc

Arnpenb

20

YMmere pemarbh pacuéTHele 3amaud B 2—3
JCUCTBUS, HWCHONB3YS 3aKOHBI H  (HOPMYIIBI,
CBSI3BIBAIOIIINC dusnueckue BEIIMYUHBI,
MPOBOJIUTH PAaCUYEThl M CPAaBHUBATH MOIYyYCHHOE
3Ha4YeHHe (PU3NIECKON BEINYMHBI C U3BECTHBIMH
JaHHBIMH 110 TeMe «DJIEKTPHYECKUE SBICHHUD)

KoHnTponpHas
pabora

Anpeinb

21

YMeTb NpUBOAUTH IPUMEPHI IPAKTUYECKOTO
HCITOJIb30BaHUs buznyeckux 3HaHUU B
HOBCQ,Z[HCBHOﬁ KHN3HU JJIsL obecrieyeHus
6e30macHOCTH MpU oOpalleHuu ¢ mpubdopaMu U
TCXHUYCCKUMU YCTPOﬁCTBaMH.

VYceTHBIM onpoc

Arnpenb

YMeTrp NOpUBOAUTH MPUMEPHl MarHUTHBIX
SIBJICHUM, MCIIOJIb30BAHMS DJIEKTPOMArHuTOB B
TEXHUKE U OBITY.

VYceTHbli onpoc

Anpenb

22

YMeTh XapaKkTepu30BaTh MPUHIUIBI JACHCTBUS
U3yUYEHHBIX  NPUOOPOB  H TEXHUYECKUX
YCTPOHMCTB C OMNOpPOMl Ha HMX ONUCAHMS
(37K TpOMArHumr, ANIEKTPOJBUTATEND
MOCTOSIHHOT'O TOKQ).

YceTHbIN onpoc

Mamn

23

YmMmets yCTaHABJIMBATh CBA3b MEXIY
CYIIECTBOBAHUEM  JJICKTPUYECKOrO TOKa U
MarHUTHBIM I10JIEM, CXOJICTBO MEXAY KaTYHIKON
C TOKOM U MarHUTHOM CTPEJIKOM.

JlaGopaTopHas
pabora

Mamn

24

VYMeTh co3/1aBaTh COOCTBEHHBLIE NHMCHbMEHHBIE U
KpaTKHE€  YCTHBIC COOOIIEHHS, 000011138
nH(OPMAIIMI0O M3  HECKOJBKMX  HMCTOYHHKOB
(U3NYECKOTO COmep KAHHUS

Coo01ieHus

Mamn

25

Pematp pacuérHble 3ana4uu B 2—3 JACHCTBHS,
WCIIOJIBb3YsI 3aKOHBI ¥ (DOPMYJTBI, CBS3BIBAIOIIINE
(bu3rYecKre BeTMIHHBI, TPOBOAUTH PACUETHI 11O
TeMe «NEeKTPUUIECKHE U MAarHUTHBIC SIBIICHUS

KontponrsHas
pabora

Mamn




26

YMeTh IpHU BBIIOJHEHUU Y4YeOHBIX MPOEKTOB U
UCCIIEIOBAHUN buznyecKux IIPOLIECCOB
pacrpenensite O0f3aHHOCTH B TIpynme B
COOTBETCTBMUM C TIIOCTaBJICHHBIMHU 3a/layaMy,
CIIEIUTh 3a BBIIOJHEHMEM IUIAHA JACHCTBUU M
KOpDpPEKTUPOBaTh €ro, aJeKBaTHO OI[EHUBATh
COOCTBEHHBIN BKJaJ B JI€ATEIbHOCTH TPYIIIHI,
BBICTPaUBaTh KOMMYHUKAaTUBHOE
B3aMMOJEHCTBHUE, M POSIBIISAS rOTOBHOCTb
paspemaTb KOHQINKTHI

Brinonnenune
MIPOEKTOB

Mamn

9 kitacc

No

[IpoBepsiemble yMeHUs/TIIaHUPYEMbIE ®opma OLICHUBAHUS

pe3yJIbTaThI

IIpumepnas nara
IIPOBENICHHUS

Ymenue [IPUMEHATH MOHATHS: | YCTHBIM OIpPOC

MarcpualibHasgd TOYKa, CHUCTEMaA OTCYCTA,
TpaCKTOpU, OTHOCHUTCIIBHOCTD
MCXaHUYCCKOI'o ABWIKCHUSA IIPU PCUICHHUUN
Kau4C€CTBCHHBIX 3a1a4.

CeHTs0pb.

YMeHHe  XapakTepus3oBaTh  NPUHIUIIBI | Y CTHBIM OIpPOC

JNeUCTBUSL ~ M3YYCHHBIX  NIpPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha UX
onucaHus (COUAOMETp, NaTYUKU
I0JIO’KEHUSI, PACCTOSIHUSI U YCKOPEHMS).

CenTts6pb

Ymenue crpouth rpadukn u3ydeHHbIX | CaMocTosTenbHAs

3aBHCUMOCTe  (pu3myeckux  Belw4MH | pabora

(koopauHATBl OT BPEMEHH), HaXOAWTH
(bopmybl, CBSI3BIBAIOIIINE OJIHY
(U3NYECKYIO BEIUYUHY C IPYTon

CenTs0pb

Ymenue IIPOBOJUTH uccienoanue | Jlabopatopnas pabora

3aBUCHMOCTEH (U3UYECKHX BEIHYUH C
WCIIOJIb30BAaHUEM  TMPSIMBIX  U3MEpPEHUH
(3aBUCHUMOCTh TYTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JBUKCHUU 0e3
HAYaJlbHOW  CKOPOCTH, orpezeeHue
kod(dummeHTa  TpEeHUS  CKOJIbKCHUS,
omnpezencHue  KO3PQPUIMEHTa  TPEHUS
CKOJIb>KECHHUS)

Cobmronenne npaBuiIa TEXHHUKU

Oe3ormacHOCTH npu pabore c
71a00paTOPHBIM 000PYAOBAHUEM.

CeHTs0pb-
OxkT1a0pb

Ymenue o0bsAcHATh (usnueckue spiaeHus | Tecr
U TIpOLEcChl,  HCIOJb3ys  3aKOHBI
COXPaHEHHUS SHEPrUU U UMIIYJIbCa, 3aKOH

OxTs0pb




BCEMUPHOT'O TATOTEHUS, MIPUHLIMAIT
CyNEepHo3uLHU CHII, MPUHLINA
OTHOCHTEIIEHOCTH Tammmes, 3aKOHBI
HreroTona.

YmeHue IPOBOJIUTH KOCBEHHBIE
WU3MEpCHHUS bu3nIecKux BEJTMYHH
(cpenHsst CKOPOCTh M YCKOPEHHUE Tella Tpu
PaBHOYCKOPEHHOM JBU)KEHUU. )
Cobnronenne npaBuiIa TEXHUKH
0e30macHOCTH npu pabore c
1a00paTOpHBIM 000PYAOBaHUEM

[TpakTryeckas padora

OxTs0pb

YMeTp pemath 3amaud Ha TpPUMEHEHHE
NOHsTUA uMnyJsca, 3CH.

CamMocroaTenpHas
paboTa

Hos6ps

VYMenue pemarh pacu€THbIE — 3aJa4yu
(onuparomuecss Ha cuctemMy w3 2-3
YpaBHEHHMI),  HCIOJB3YysSd  3aKOHBI U
dbopMmysbel, CcBA3BIBaIOLIME  (DU3HUECKHE
BEMMYMHBI 1O TeMme «MexaHuueckoe
nBUKeHue. B3zaumoelicTBUE TEN.»

KonTtponbHas pabora

Hosi6pn

YMenue MPOBOJIUTH HCCIIEN0BAHUE
3aBUCHUMOCTEH M0 W3YYCHHUIO 3aKOHA
COXpaHEHUS PHEPIHH.

YMeTh MPOBOAUTH OMBITHI 110 U3YICHHUIO
3aBUCHUMOCTb nepuoa KOJIeOaHM
MPY>KUHHOT'O MasiTHUKA OT Macchl rpys3a
KECTKOCTU TPYXHHBI U HE3aBUCUMOCTH OT
aMILTUTY 1Bl MaJIBIX KOJIeOaHui
Cobnronenne paBuiia TEXHUKH
Oe3oracHOCTH npu paboTe c
1a00paTOPHBIM 000PYAOBAHUEM.

JlaGopaTopHble
paboTHI.

JexaOpsb.

10

VYMmenune pa3nuyarthb SIBJIIEHU ;
Kose0aTenbHOe IBIKEHHE (3aTyXalolue u
BBIHY)KJICHHBIC KOJICOAHHUS ), PE30HAHC.

VYceTHbIM onpoc

SuBapb

11

Ymets MPUMEHSTh TIOHSTHS:
MeXaHWYeCKHe KoJieOaHHsl U BOJHBI, 3BYK,
uH(pa3ByK u yIBTPa3BYK,
AJIEKTPOMATHUTHBIC BOJHBI MPU PEIICHUN
Ka4eCTBCHHBIX 3a71a4.

VYceTHBIM onpoc

SuBapb

12

YMeHue pemaTh pacu€THBIE  3aJauH
(onmuparomuecss Ha cucteMy w3 2-3
ypaBHEHHI),  UCIIONB3YyS  3aKOHBI |
dbopMysbl,  CBsA3bIBarOlME  (DU3HYECKHUE
BEJIMYUHBI [0 TeME « 3aKOHBI COXPaHEHUS.
MexaHuueckre KojaeOaHus ».

Kontponbshas pabota

®deBpanb

13

YMeTh pas3iuyaTb OCHOBHbBIE IIPU3HAKU
N3Y4YEHHBIX buznyecKknx MOJIENEH:
TOYEYHBIII MCTOYHUK CBETa, JIyd, TOHKas
JMH3A.

VYceTHbII onpoc

®eBpaib

14

YMeHue pas3nuyaTh SBICHHMS OTpakeHUeE
3BYKa, IPSIMOJIMHEHHOE pacipoCcTpaHeHHeE,

VYceTHBIN onpoc

Maprt




OTpa)K€HHE U MPEIOMJICHHE CBETA, IIOJHOE
BHYTPEHHEE OTPA)KEHUE CBETA.

15

YMeHHne cTpouTh U300paKEHHE B TOHKOM
JVH3e

CaMocrosaTensHas
pabora

Mapt

16

Ymenue IIPOBOJUTH OlIpeesIcHue
(OKYCHOTO pacCTOSHUSI M ONTHYECKOMH
CHJIBI cOOMparoIield JHMH3BLONBITEL 10
pas3lio)KEeHUI0 Oeloro cBeTa B CHEKTp HU
BOCIIPUATHIO LBETA IPEIMETOB IpH UX
HaOJII0IEHUH Yepe3 IIBETOBbIe (GUILTPHI"

Jlabopatopnas pabota

Mapt

17

YMeTh NpPUMEHSTh TOHSTHS: CHEKTPHI
WCITyCKaHUs W TIOTJIONICHUs, ainb(da-, Oera-
U TaMMa-u3IydeHUsi, W30TOIIbI, sIepHas
SHEpreTHKA.

VYceTHbIl onpoc.

Anpeinb

18

VYmerh pa3in4aTb OCHOBHBIC IIPU3HAKU
HN3YYCHHBIX (bPISI/I‘leCKI/IX MOJICIECH:
IJ1IaHCTapHasa MOJAC/Ib aToOMa, HYKJIOHHAasa
MO CJIb aTOMHOI'O AJpa.

VYceTHBIM onpoc

Arnpens

19

YMeHue pemarh  pacu€THBIE — 3aJaud
(omuparomecss Ha cucteMy wu3  2-3
ypaBHEHUI),  HCHOJIB3Yysl  3aKOHBI U
dbopmynbl,  cBs3bIBarolme  (pusMUeckue
BEIMYUHBI 10 TeME « DJIEKTPOMArHUTHBIC
BOJTHBI. KBAaHTOBBIE SIBIICHUS Y.

KonTtponbhas pabora

Maii

20

Ymenue CO3/1aBaTh COOCTBEHHBIE
cooOIIeHNsT Ha OCHOBE HWHGOpMAIUU U3
HECKOJIbKMX HCTOYHUKOB  (PU3UUECKOTO
colepX)aHus, MyOIUYHO TPEACTABIATH
pe3yJIbTaThl IPOEKTHOMN i
MCCIIe/I0BATEIbCKON AeSTEIbHOCTH

IIpoekt

Man
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	Раздел 2. Первоначальные сведения о строении вещества.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 3. Движение и взаимодействие тел.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 4. Давление твёрдых тел, жидкостей и газов.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 5. Работа и мощность. Энергия.
	Демонстрации.
	Лабораторные работы и опыты.

	8 КЛАСС
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 7. Электрические и магнитные явления.
	Демонстрации.
	Лабораторные работы и опыты.

	9 КЛАСС
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 9. Механические колебания и волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 10. Электромагнитное поле и электромагнитные волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 11. Световые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 12. Квантовые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Повторительно-обобщающий модуль.
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	 1) патриотического воспитания:
	 2) гражданского и духовно-нравственного воспитания:
	 3) эстетического воспитания:
	 4) ценности научного познания:
	 5) формирования культуры здоровья и эмоционального благополучия:
	 6) трудового воспитания:
	 7) экологического воспитания:
	 8) адаптации к изменяющимся условиям социальной и природной среды:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС
	9 КЛАСС (1)
	8 КЛАСС (1)
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА

