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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (henepanbHON paboueii mporpaMMbl BOCTIUTAHUS U
Konneniuu npemnogaBanus yaeOHoro npeameta «Dusnkay.

Copepxanue mnporpaMMmbl 1o (U3MKe HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYUYHONW TIPaMOTHOCTH OOYYaIOIIMXCS U OpPraHU3alUI0 W3YyUYCHUS
bu3NKM Ha NEATEIbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu TtpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yIbTaTaM OOy4YeHHS, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEJIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpeiejieHue yueOHOro MaTepuana
1o rojaMm o0ydeHus (IO Kjaccam), MpearaeT IpUMEPHYIO NOCIE0BATEIbHOCTD
U3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJIEp>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIIuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MTOMOIIY YYUTEITIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®usrka ABISETCS  CUCTEMOOOpa3yloIUM JUIsi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SIBJIICHUM, H3y4YaeMbIX XUMHUEH, Ouosiorueid, acTpoHoMued u ¢GU3NIECKOU
reorpadueii, BHOCHUT BKJIAJ B €CTCCTBCHHO-HAy4YHYIO KapTHHY MHpA,
IPEIOCTaBIsET HamOoJee SCHble O00pa3lbl MPUMEHEHHsS HAyYHOIO METOoJa
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa U3 THaBHBIX 3a/lady (PU3UYECKOTO OO0pa3oBaHUsI B CTPYKType OOIIETro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzyyenne @u3ukun Ha 0a30BOM ypoOBHE IMpenIoyiaraeT OBJAJCHHE
CJIEIyIOIUMU KOMIIETEHTHOCTSIMU, XapaKTEePU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SIBIICHUS;

* OTICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e MHTEPIPETUPOBATH JAHHBIC U UCITOJIH30BATh HAYYHBIE TOKA3aTEIHCTBA
JUTSI TIOTYY€HUS BBIBOJIOB.

[lenn wusyuenus ¢GU3NKKM HA YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
onpenenenbl B KoHuenmuu mnpenojaBaHus ydeOHoro mnpeamera «dusnka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoii @exepauuu, pearnu3yrOMIMX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPAaMMBbl, YTBEPKACHHONW pelICHUEM



Komnerun Munucrepersa npoceiienust Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [1K-4BH).

Heau ndyyenus pusnku:

e IPUOOpETEHHE WHTEpeca M CTPEMJICHHS OOydYaloIuXcsi K HaydYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIICKTYalIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE MO3HaHWs U (HOPMUPOBAHHE
MCCJIEI0BATEITLCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;

« popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUsS] OCHOB
CTpOEHUs MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e opMupoBaHUE TPEACTABICHUNA O poiu (PU3UKUA JUISI PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;

epa3BUTHE  TMPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npodeccroHanbHON AeSTENbHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
AanpHeieMy o0y4eHHI0 B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3TUX Iesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

oOrmrero oOpazoBaHusi 00ECTICYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

e MpUOOpETEHHE 3HAHUM O  JAUCKPETHOM  CTPOCHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

e IPUOOPETEHNE YMEHHUI OMHUCHIBATH U OOBSICHATH (DU3UUYECKHUE SIBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUA;

¢OCBOCHME METOJIOB pEUIeHMs] MPOCTEHIIMX pPACUETHBIX 3a7ady ¢
UCII0JIb30BaHUEM bu3nUecKux MoJIeTieH, TBOPUYECKUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMEHHI HAOII0aTh MPUPOIHBIC SIBICHUS W BBITIOIHSATH OIBITHI,
nabopaTopHble pabOThI M IKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB paboThl ¢ MHPOpMaLHMEN (U3MUECKOro COAepIKaHUs,
BKJIIOUasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH, aHAIN3 U
KPUTHYECKOE OlICHWBaHNE WH(POPMAIIUH;

¢ 3HAKOMCTBO CcO cepamu npodecCHoHaATBHON NeSITEIHPHOCTH, CBI3aHHBIMU C
GU3MKON, W  COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUAX (PU3UUECKON HAyKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO
oOpasoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeJlel0), B 8
KJlacce — 68 yacoB (2 yaca B HeAento), B 9 kiacce — 102 gaca (3 yaca B HEZIEIO).

[Ipennaraemelii B mporpaMMe no (pu3HKe MepedyeHb Ja00paTOPHBIX padoT U
OIBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, YUUTEIb JI€IaET BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUYATbHBIX OCOOEHHOCTEH
OOyJaroIMXCs, CIHUCKA AKCIEPUMEHTATBHBIX 3a/IaHHM, MPEIaraéMbIX B paMKax
OCHOBHOTI'0 TOCYJIJapCTBEHHOTO PK3aMeHa 1o (pu3uke.

COJEPXAHUE OBYYEHUA

7 KIIACC

Pazngen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPY:KAKILEr0 MUPa.

®usuka — Hayka O mpupoie. SBieHus npupoapl. OuUznyueckue SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BeMWUUHBL. M3MmepeHue Qunueckux BenuyuH. Duznyueckue
npubopsl. [lorpenHocTs u3mMepenuit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usmka u japyrue eCTeCTBEHHbIE HAyKH M3y4aloT IPUPOIY.
EcrecTBeHHO-HAyUHBI METOJ TO3HaHMS: HAOMIOJCHUE, TMOCTAHOBKAa HAYYHOIO
BOIIPOCA, BBIIBIDKCHHUE THUIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBICHEHUE
HaOmogaemoro siBieHus. Onucanue GU3NUecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHu4yecKHue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSIMBIX U3MEPEHHM aHAJIOTOBBIM U
1 ppoBBIM TPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

1. OmnpeneneHue EHBI JIeSHUS MIKaJIbl U3MEPUTEIBHOr0 Mpubdopa.

2. H3mepenue pacCTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TeEl.

5. M3mepenue TeMieparypbl HNpU HOMOIIHM >KHUAKOCTHOTO TEPMOMETpA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus IO MPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlIe BhICOTA
ycCKa.

Pa3znen 2. IlepBoHavasibHble CBEeeHUS 0 CTPOCHNH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OINbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxxenne yactul BemiecTBa. CBS3b CKOPOCTH JIBUKEHUSI YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumonelicTBue uacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.



ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, )XKUIAKOCTEH U TBEPJIBIX
(kpucramnyeckux) Teil. B3auMocCBsi3b MEXKy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. HaOmronenue OpOoyHOBCKOTO JBUKECHHUSI.

2. HaGmionenue nuddyzum.

3. HabGmomenuwe ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM psloB (C  HMCIOJIb30BAaHUEM

dboTorpaduii).

2. OmbITHI 10 HAOJIOACHHUIO TETUIOBOTO PACIIMPEHUS ra30B.

3. OmnbIThl 10 0OHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:keHHe U B3aUMO/AeliCTBHE TeJl.

Mexannyeckoe HABUKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SIBnenue wuHepIMU. 3aKOH MHEpUMH. B3aumojaeiicTBue Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[ImoTtHOCTH BemiecTBa. CBSi3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIE
o0BEMa BEIECTBA.

Cuita Kak XapakTepucTuka B3aumozeicTBus Tei. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenune cuiibl C MOMOIIBIO IHHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJa
TskecTH. CHlla TSHKECTH Ha ApYrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAMPABJIEHHBIX MO OJHOW mpsiMoi. PaBHoneicTBytomas cuii. Cuiia TpeHusl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaOmroieHre MexaHu4ecKoro IBUKEHUS Tea.
N3Mepenune CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaGnronenue siBieHUS HHEPLIMH.

CpaBHeHHE Macc 110 B3aUMOACHCTBHUIO TEI.
CnoxeHue CuJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie pabomel u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUA (LIapUKa B KUIKOCTH,
MOJICITH DJICKTPUICCKOTO0 aBTOMOOMIISI M TaK Jajee).

2. OmnpeneneHue CpeHEM CKOPOCTH CKOJBKEHMsS OpyCcKa WM IIapuKa To
HAaKJIOHHOM IIOCKOCTH.

1
2
3
4. HabOnroneHue u3MEeHEHUs! CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5
6



Onpenenenue mI0THOCTH TBEPAOTO TeENA.

4. OmbBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsoKeHHs (aedopmarun)
MPY>KUHBI OT MPUI0KEHHOMN CHUIIBI.

5. OnpIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS! U YBEIUYECHUS J1aBiieHus. J[aBieHue rasa.
3aBUCHUMOCTh JIaBJICHHSI raza OT 00bEma, TemmeparTypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUIAKOCTAMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napanokc. Coobaronuecs cocyasl. ['uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnm u atmocdepHoe naBieHue. [IpuumHBI CyiecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEpaTyphl.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmaromuecst CoCy/ibl.

I'mppaBnrueckuil mpecc.

[IposiBnenue nercTBust aTMOC(HEPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH

T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAOIIEN CUIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJABAHUE WJIM MOTPYKEHUE TENl B 3aBUCHMOCTH
OT COOTHONIEHUS INIOTHOCTEH TeNa U )KUAKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOrPyKEHHOM B
JKUJIKOCTh YaCTH TeTa.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEUCTBYIOUNIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIbI, AEHCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHUBAIOIICH  CHIIBI,
JEUCTBYIONEH HA TEJIO B KUAKOCTH, OT OOBEMA TOTPYKEHHOW B
AKUJKOCTh YaCTH TeJIa U OT IVIOTHOCTH KUJIKOCTH.

o Uk w N
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5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIpelIeIIEHUE €€ IPy30N0AbEMHOCTH.
Pa3zges S. PaGoTra u MOIIHOCTB. JHepPrus.
Mexanuueckast pabota. MOITHOCTb.
[IpocThie MexaHWU3MBI: phIUar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pblyara. lIpumeHeHuwe mpaBuiia paBHOBECHUSI pbluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.
Mexanunueckas dHeprus. KuHermyeckas © NOTEHLMAJIbHAS SHEPIUs.
[IpeBpalieHre OTHOTO BHUJ1a MEXaHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.
Hemoncmpauyuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomul u onvimol.
1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Teja
10 TOPU30HTAIIBHOM MTOBEPXHOCTH.

2. HccnenoBanue yclIOBUM PaBHOBECHS pblyara.
N3mepenue KII/] HaKJIOHHOM MIOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHCHUS MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znes 6. TenuioBbie iBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOH TEOPUH CTPOCHHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramimueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ira30B, KUIAKOCTEH U
TBEPABIX TEJ HA OCHOBE TMOJOKEHUU MOJIEKYJSIPHO--KUHETUYECKON TEOpPHUH.
CMaunBaHKe U KaOWJUIAPHBIE siBIEHUS. TemioBoe pacluupeHue 1 CKaTue.

Temneparypa. CBs3p TemmepaTypel €O CKOPOCTBIO TEILIOBOTO JIBHXKCHMS
yactull. BHyTpenHsas »sHeprus. CnocoObl H3MEHEHUsS BHYTpPEHHEH HSHEpruu:
Teronepeaaya U COBEpILIEHUE paboTHI. Bunbt TEeIJIONEepeauHn:
TEIJIONPOBOAHOCTh, KOHBEKLUS, U3ITyUCHHE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. [lnmaBienwe wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUJIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOc(hepHOro
JABJICHUS.



BrnaxHocTts Bo3yXa.

DHeprus TOIIMBa. Y ejabHas TEIJIOTa CrOpaHusl.

[TpuHuuner pabotel TermaoBbiX aBurarenei KIIJ[ TemmoBoro aurarens.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAILECHUS SHEPTUMU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5
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HaOmronenrie OpoyHOBCKOTO JABUKEHUSI.

Hab6mronenune nuddyszun.

HabOmronenne ssBieHni cMauMBaHKS U KalMLIAPHBIX SBJICHHM.
HaGmroieHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs rasa Mpu M3MEHEHHM 00bEMa UM HarpeBaHUM WU
OXJIQXKJICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphbl.

Buael Tennonepenayu.

OxJaxieHue IpHu COBEPIIEHUH PabOTHI.

HarpeBanue npu coBepiieHn padOThl BHSITHUMHU CHJIAMHU.

. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHbBIX BELIECTB.

. HaGnronenue xurenus.

. HaGmrogenune noctosiHCTBa TeMIIepaTyphl MpH IJIaBJICHUU.
13.

Moenu TEeIIOBBIX JABUTATEIEH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpiThl MO HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBieHUs BO3lyXa B OaJLIOHE ITPUIIA.

OnbIThI, AEMOHCTPUPYIONIME 3aBUCUMOCTH [aBJIEHUS BO3[yXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUYECKOMN TPyOKe OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHUs] BHYTpPEHHEH OSHEPruuM Tejla B pe3yjbTaTe
Teronepeaayr U paboThl BHEIIHUX CHUJL.

WccnenoBanue sBICHHS TEIJIOOOMEHAa MPH CMEIIMBAHUHM XOJIOJHOW U
ropsiueu BOJIbI.

Omnpenenenne  KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIUJIUHIPOM.

Omnpenenenue yaelnbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

Onpenenenne OTHOCUTENBLHOM BIAKHOCTH BO3/TyXa.



13. OnpeneneHne yaeapHON TEIJIOTHI IUIABJICHUS JIbJA.

Paznen 7. DjekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUuecKux 3apsaoB. B3ammoneiicTBue
3apsokeHHbIX Ten. 3akoH KynoHa (3aBUCUMOCTH CWJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH aiekTpudeckoro mosis. [lpuHnun
CYHEPHO3ULIUH JIEKTPUUECKUX TOJICH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenune aroma. IIpOBOJHHMKM W JOUANEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAaHUSA DSJIEKTPUYECKOrO TOKA.
M CTOYHMKHM TIOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOro ToOKa (TerioBoeE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKHI TOK B XKHUJKOCTSIX U razax.

Onektpuueckasds uenb. Cuia  TOKa.  DJNEKTPUYECKOE  HAIpsDKEHHE.
ConpoTuBieHHEe MPOBOJHUKA. Y IEIBHOE CONMPOTHUBJIECHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. [locnegoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
ITPOBOIHUKOB.

PaGora ® MOIIHOCTH 3JIeKTpUuecKoro Toka. 3akoH J[xoyns—JleHna.
DneKTpuvecKre ey U MOTPeOUTENN dIEKTPUIECcKoil sHeprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHuThl.  B3auMoOAEHCTBHME  TOCTOSAHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarHuTHoe nosie 3eMJId U €ro 3HA4YCHHE JIJIs *KU3HU Ha 3eMlle.
OneiT  Opcrena. MarHuTHoe T1oJe  3JIEKTpUYeckoro Toka. IlpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MAarHUTHOIO MOJIS HA POBOJHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoJib30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SIBneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBuino JleHua.

DJIEKTpOreHeparop. CnocoObI MOTYy4YEeHUS AJIEKTPUYECKOM SHEPIUHu.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX HICTOUHUKAX YHEPTHH.
Hemoncmpauyuu.

DIeKTpur3anus Ted.

JIBa poza 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.

DNeKTpocTaThIecKast HHAYKIHS.

3aKOH COXpaHEHUS DJIEKTPUUECKUX 3apsiIOB.

[IpoBOAHUKY U TUDIICKTPUKH.

MoaenvupoBaHue CUIIOBBIX JIMHUU 3JIEKTPUYECKOTO TOJIA.

W cTOYHUKYN TOCTOSIHHOTO TOKA.

JleficTBUS DIEKTPUYECKOTO TOKA.

L o N ok W RE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DJIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepenne cuiibl TOka aMIEpMETPOM.

N3MepeHune 3eKTPUYECKOTO HAMPSIKEHUST BOJIbTMETPOM.

Peocrar n Mara3suH COnpoOTHBIIEHUN.

BzaumonaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenrpoBaHrue HEBO3MOXKHOCTH PA3/ICICHUS MTOIOCOB MATHUTA.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoO€ 10JI€ TOKa. DJIEKTPOMArHUT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb ITOCTOSHHOTO TOKA.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnbiTel Dapajnes.

3aBUCMMOCTh HAIlPaBJICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUUA €ro
BO3HUKHOBEHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

OnbiTel 1O HAOMIOAEHUIO JJEKTpU3AlMM Tell MHIyKUUMeH U 1pu
COIIPUKOCHOBEHUH.

HccnenoBanne JEWCTBUS  DJIEKTPUYECKOIO TOJISI HAa NPOBOJHUKHA U
JIUADJIEKTPUKMU.

CO6opka u npoBepka padOoThl IJIEKTPUUECKOH LIETIH TOCTOSHHOTO TOKA.
M3mepeHue U peryJIMpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYLIETO 4YEPE3 PE3UCTOP, OT
COIIPOTUBIICHUS PE3UCTOPA U HALIPSDHKEHUS HA PE3UCTOPE.

OnpITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO
COIIPOTUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJA IONEPEYHOTO
CEYCHUs U MaTepHaa.

IIpoBepka ImpaBuia CIOKEHUsS HANPSHKEHUN IIPU  IIOCIEI0BATEIILHOM
COCAUHEHUU JBYX PE3UCTOPOB.

IIpoBepka mpaBuiia g CWIBI TOKA IPU MapAJLIEIBHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI JIEKTPUUECKOI0 TOKA, HAYILIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIAECISIEMOW Ha
pe3ucTope.

HccenenoBanyue 3aBUCMMOCTH CWIBI TOKA, UAYILIErO 4epe3 JaMIIO4Ky, OT
HaINpsHKECHUS Ha HE.



13. Onpenenenne KII/[ narpeBarens.

14. MccrienoBanre MarHuTHOTO B3aWMOICUCTBUS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHue MarHMuTHOrO IIOJIA  IIOCTOSIHHBIX ~ MAarHUTOB IIPM  HX
00BEIMHEHUU U Pa3/ICIICHUN.

16. MccrienoBanye NEMCTBUS DIIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. ONBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KATyIIKd C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpaBJEHUsS TOKa B
KaTyIIKe.

18. I3ydyeHue nerMCcTBHUsI MAarHUTHOTO I10JIS HA IIPOBOAHUK C TOKOM.

19. KoHCcTpyHpoBaHue U u3ydeHue padoThl 3JIEKTPOIBUTATEIS.

20. U3mepenue KIIJ[ anekTpoaBUrateibHOW yCTaHOBKH.

21. OnbITBI IO MCCIIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKIUU:
UCCIICJOBAHUE W3MEHEHHMM 3HAYEHUS M HAIPaBICHUS HHIYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUS. PaBHOMEpPHOE NPSIMOJUHEHHOE
nBrxkeHue. HepaBHomepHoe npsMoiuHeiiHoe nBrxeHue. CpenHsiss 1 MTHOBEHHAs
CKOPOCTb TeJa PU HEPAaBHOMEPHOM JIBUYKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMojiMHElHOe JBHKeHue. CBOOOIHOE
nagenue. OnbIThl ["anues.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. Ilepmon m 4dacrora oOpauieHus.
JInnerHas v yrioBasi CKOpocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHUE.

[Tepsblii 3akoH HbtoToHa. BTopoit 3akoH HeroToHa. Tperuii 3akon HeroToHa.
[TpyHIMI CyNIepIIO3ULIMK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nageHus. JlBmkenue ruia"Her BOKpyr Comnua. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue marepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LleHTp TsxecT.

Nmnynsc tena. MI3MeHeHne umiynbca. MIyabC cuiibl. 3aKOH COXPAHEHUS
uMITyJbca. PeakTUBHOE ABUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHInanbHas SHEPrus Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxaTon npyxuHsl. Kunernueckas



sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIHH.
Hemoncmpayuu.

1.

o u k~w

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

HabGmronenne MexaHnuecKoro JBUYKEHHUS Tela OTHOCUTENIBHO Pa3HBIX Tel
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHHUS OJIHOIO M TOrO e Tela
OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS PSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO ABUKEHUS.

HaGmronenue nBr>XeHUs Tela Mo OKPYKHOCTH.

HabGnrogenne MexaHM4eCcKUX SIBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PAaBHOMEPHOM H©  YCKOPEHHOM JBHYKEHUU
OTHOCHUTEIHHO KabnHeTa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€la OT MAacChl TeJa M JECHCTBYIOIIEH HAa HETO
CHJIBI.

HaGmnronenue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUH TEJI.

M3meHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

[lepenaya umItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTHUH MIPU B3aUMOICUCTBUU TEll.

CoxpaHeHue nMIyJibca MPU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHe UMITYyJIbCa TP a0COIOTHO YIIPYTOM B3aUMOJEHCTBUU.
HabGnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU MPU JBHKEHUU TeJa MO IEMCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JajJbHEWILEr0 paBHOMEPHOTO
JBM>KCHUS IAPUKA WIIA TEJIEKKHU.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JBUKCHHS
HIapUKa 10 HAKJIOHHOW INTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU MHPHU PaBHOYCKOPEHHOM
JIBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3
HayaJdbHOM CKOPOCTH IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHJIbI
HOPMAJILHOTO JaBJIECHHUS.



Omnpenenenue ko3P duiirieHTa TPEHUST CKOJIbKECHHUS.
Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKCHUH Tela
10 TOPU3OHTAJIBHOW OBEPXHOCTH.

10. Onpenenenue pabOTHl CHJIBI  YIPYrOCTH TIpU  TMOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U MOJABUXKHOIO OJIOKOB.

11. I3ydenue 3aKoHa COXpaHEHUS IHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarensHnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TIEPHO/I,
4acToTa, aMILIUTyJa. MareMaTH4ecKuil U NpyKUHHbIA MasATHUKU. [IpeBpanienue
SHEPTUH MPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxaomue — konebanus.  BpiHyxkzaeHHole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJIHBI. (CBoOWCTBa MeXaHMYEeCKUX BOJH. IIpomonbHble U
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUSI.
MexaHnuecKue BOJIHBI B TBEPAOM TENE, CEICMUYECKUE BOIHBI.

3Byk. ['pomKkocTh 3ByKa u BbIcOTa TOoHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenne kojie0aHuii Tea IIO4 HEUCTBUEM CHIIBI TSKECTH W CHUJIBI
YIPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmroienue BhIHYKIEHHBIX KOJI€0aHHUH U pe30HaHCca.

PacnpoctpaneHnre npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
HaGmrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUIN PE30OHAHC.

Jlabopamopnwie pabomel u onvimol.

1. OmpeneneHue dYacTOThl W TEpHoJa KoieOaHU MaTeMaTUYeCKOro
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MasTHUKA.

2. Ompenenenuie 4acTOThI M IEPUOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUN MOJIBEIIEHHOTO K HUTH
rpy3a OT JAJUHBI HUTH.

4. HccrnenoBanue 3aBUCHMOCTH I€pUOIA KOJIeOaHUH NPy KUHHOTO MasgTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUOAA KOJEOaHUH rpy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Tpy3a.

6. OOBITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh NEpUOJa  KoJeOaHUid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.



Pazgen 10. DieKTpOMAarHuTHoOE MoJIe M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
AIEKTPOMArHUTHBIX BOJH. I[llkana »lEeKTpOMarHUTHBIX BOJH. Mcnonp3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

OnekTpoMarHutHasi npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3yueHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWJIBHOTO

tenedoHa.

Paznen 11. CBeroBble IBJICHUS.

JlyueBas MOJIC/b CBETa. HUctounuku CBeETa. [IpssmonnHelinoe
pactipoctpaneHue cBera. 3atmenust Connna u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTpa)KEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHUs cBera. [lonHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30oBaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xonm onydet B smH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKPOCKONA M Tejeckoma. ['J1a3 kak onTuyeckass cucTeMa. biau3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B chekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. Jlucnepcus ceera.

Hemoncmpauyuu.

[IpssMonuHEHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonydenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtuveckui CBETOBO/I.

Xop stydeil B coOmparoniei JIMH3E.

XoJ Jiy4yer B paCCEUBAIOLIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JIUH3.

[TpuHuun necTBus gotoannapara, MUKPOCKOIIA U TEJIECKOTA.
10. Moaens riasa.

11. Paznoxenue 6e10ro cBera B CIEKT.

12. [lonmyyenue 6enoro cBeTa Npu CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimol.
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1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaKEHHUS CBETOBOIO Jiyya OT yrjia

naJICHUs.

2. M3ydeHue xapakTEpPUCTHK U300paKEHUS MPEMETA B TIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHUMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia

NaJieHUs] Ha TPAHULE «BO3IYX—CTEKIIO».

4. Ilomydenne n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIIEH JINH3HI.
Omnpenenenue HOKYCHOTO PacCTOSTHUS U ONTUYECKON CHJIbI cOOMparoieit
JIUH3BI.

6. OTBITHI 1O Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. OnbITHl O BOCHPUATHIO IIBETa MPEAMETOB NPHU UX HAONIOJACHUM 4Yepes
L[BETOBbIE (DUIIBTPBI.

Pa3znen 12. KBanToBble IBJI€HHS.

Omnwitel Pe3epdopna u mimanerapHass Mojenb atoma. Mojens atroma bopa.
HcnyckaHune U NoromeHne cBeta aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHue aTOMHOTO
anpa. HyxionHas wmopens aromHoro snxpa. Msoromsl.  PannoakTuBHBIE
npeBpauienus. [lepron nonypacnaaa aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBsi3b Macchl W AHEpruM. Peaknuu cuHTE3a U
nenenus aaep. Mcrounuku sneprun ConHIa U 3BE3I.

SAnepnas sHepretuka. JleMCTBUS paguOaKTUBHBIX HW3JIYUYEHUM Ha >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHoekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ComekTp BoaOpoa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka MOHU3UPYIOIIUX U3ITYUYEHUH.

6. Peructpanus uzimydeHust IpUPOIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOmroneHue CrjlOmIHBIX U JTMHEHYATHIX CTIEKTPOB U3JIYUYEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIMU YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO--0000MIAIONITUH MOYJTH TIPETHAZHAYCH JIJIsI CHCTEMAaTHU3aIu!
U 0000IIeHHS  TPEIMETHOTO  COJCp)KaHUsT M OMbITa  JESATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs MOATOTOBKHU K



OCHOBHOMY TIOCYJIapCTBEHHOMY »JK3aMeHy M0 Qu3uke s oOydarommuxcs,
BBIOpABIINX 3TOT YUEOHBII MpeaMeET.

[Tpu U3yuyeHUM NaHHOTO MOJIYJI PEAM3yIOTCA U CUCTEMATU3UPYIOTCS BUIbI
NesITeIbHOCTH, HA OCHOBE KOTOPBIX O0ECTeYrBAETCS AOCTIKEHHE MPEIMETHBIX U
METamnpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHHs, (GopMupyercs
€CTECTBEHHOHAYYHas] TPAaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIIECIOBaHUS
SIBIICHUI TPUPOABI W TEXHHUKH, OBJIAJCHHUE YMEHHSIMH OOBSICHATH (pU3MUecKue
SBIICHUS, TPHUMEHSSI TOJyYeHHBbIE 3HAHUS, pellaTh 3aJayd, B TOM YHUCIE
KayeCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[IpuHIMNMATBHO AESTETLHOCTHBIN XapakTep NaHHOTO pas3fenia peaan3yercs
3a CU€T TOro, 4TO OOYyYaloOIIWECs BBIMOIHAIOT 3aJaHusl, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHMM pacno3HaBaTb M HAyyHO OOBICHATH
¢du3nueckre SBICHUS B OKpY KaloIIel IpUpOe U TIOBCEAHEBHOM KU3HH;

UCTIOJb30BaTh HAy4YHbIE METOJIbI UCCIECIOBAHMS (PU3HUUECKUX SBICHUH, B TOM
YHCIie ISl IPOBEPKHU TUIIOTE3 U MOITYUYCHHS TEOPETUIECKIX BBIBOJIOB;

OOBSICHATh Hay4yHble€ OCHOBBI HamOOJee BaKHBIX JIOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HallpUMep, MPAKTHYECKOTO UCIIOIb30BAHUS Pa3IMYHBIX HCTOUHUKOB
HHEPruM Ha OCHOBE 3aKOHA IPEBPAIICHMS] U COXPAHEHMsI BCEX M3BECTHBIX BUIOB
SHEPTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO
Ha JOCTH)KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.
B pesynbrare nzydeHust pu3nKu Ha ypoBHE OCHOBHOI'O 00IEro 0Opa3oBaHus
y oOyuaronierocst 0yayT copMHUpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:
e 1) MaTpMoOTH4€CKOro BOCIIMTAHUA:
e — NIPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON
(bu3nYecKoil HayKH;
e — IICHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCUICKUX YUEHBIX--(DU3UKOB;
e 2) rpa:kKIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:
e — T'OTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYX/JE€HHUU OOIIECTBEHHO 3HAUMMBbIX
M OTUYECKHX MpOOJIEM, CBS3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUN (PU3UKH;



— OCO3HAHWE BAXKHOCTH MOPAJIbHO--dTUYECKUX MPUHIIUIIOB B JESITEIHLHOCTU
YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS :

— BOCIIPUSITUE ICTETHUYECKUX KadyeCcTB (PU3MUECKOW HayKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUA:

— OCO3HaHWE IIEHHOCTH (U3MUECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTABISIOLIECH
KYJIbTYDBI;

— pa3BUTHE HAy4YHOW JHOOO3HATENBHOCTH, MHTEpPECA K MCCIIE0BATENbCKON
NeSATEebHOCTH,

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOIHMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpaza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU NPaBWJI OE€30MaCHOTO TOBEACHHS Ha
TPaHCIOPTE, HAa JOporax, C 3JEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmMupoBaHHOCTh HaBbIKa pedIieKCUU, TpPU3HAHUE CBOETO IMpaBa Ha
OLIMOKY M TaKOTo e MpaBa y APYyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AKTUBHOE ydYacTHE€ B PEIICHUU MNPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOM HAIpaBiIC€HHOCTH, TPEOYIOIIMX B TOM YHCIEe U (DUIUYECKUX
3HAHUI;

— UHTEPEC K MPaAKTUUECKOMY U3YUYEHUIO Mpodeccuid, CBSI3aHHbBIX C (DU3UKO;

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

— OpHUEHTallMd Ha TNPUMEHEHHE (PU3WYECKUX 3HAHWUU I PEIICHUS 3a/ad B
o0JlacTU OKpY>Kalolllel cpeibl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MO>KHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbl;

— OCO3HaHHE TI00aTHLHOTO XapaKTepa IKOJIOTHYECKUX TPOOIeM U IMyTed ux
pelieHus;

8) amanTanum K M3MEHAIOIMMCH YCJOBHSM COLMAJIBHON W NPHPOIHOH
cpeabl:

— MOOTpeOHOCTh BO B3aUMOJEHCTBUM IMPU BBINOJHEHUH UCCIEAOBAHUM U
MPOEKTOB (DU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
IPYTUX;

— TIOBBIIIEHUWE YPOBHA CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTUYECKYIO
NeSATeNIbHOCTD;



e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYITUPOBATH
UJIeH, TOHSTUS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBIICHUSAX;

e — oco3HaHHe aeUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
busuky;

e — IUIAHUPOBAHHME CBOErO0 Pa3BUTHs B MNPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HaAHUM;

e — CTpPEMJICHHE aHAJU3UPOBAThH U BBISBIISTH B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMHKH, B TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e — OLIEHKAa CBOMX JECWCTBUI C Y4Y€TOM BIMSHHUS Ha OKPYKAIOIIYIO Cpexdy,
BO3MO’KHBIX IJI0OAJIBHBIX MOCIEICTBUN.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbrate OCBOEHHS MpOrpaMMbl MO (U3WKE HAa YpPOBHE OCHOBHOTO
o01iero o6pa3oBanus y o0Oydaronierocsi OyayT copMUpOBaHBI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIOYAIONIUE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbICe  y4eOHbIC  JICWCTBHS,  PETyJISTHBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC JICHCTBUSL.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUS

Ba3oBble Jioruueckue a1eicTBHA:

eBBISIBJSITh W XapaKT€PU30BaTh CYIIECTBEHHbIE TMPU3HAKA OOBEKTOB
(sBNIEHUI);

e YCTAHABIIMBATh CYIIECTBCHHBIM MpPU3HAK KIacCCU(pUKAIIMH, OCHOBAHUS IS
00001IeHNS U CpAaBHEHUS,

¢ BBISIBJISITHh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpPHBAEMbIX (aKTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINUXCS K (PH3NIECKUM SIBICHHSIM;

* BBISIBJISITH  IPUYMHHO--CJICJCTBEHHBIE CBSI3U TMPU HU3YYCHUH (PU3NUYECKUX
SIBJICHMHA M TIPOIICCCOB, JIeIaTh BBIBOJBI C MCIOJIb30BAHUECM JICTYKTHBHBIX
1 WHIYKTUBHBIX YMO3aKJIFOUCHHH, BBIIBUTATh THIIOTE3Bl O B3aWMOCBS3IX
(DU3UYSCKUX BEITMYHH;

e CAMOCTOSITEILHO BBIOMpATh CIOCOO pelieHus yueOHoU (pu3nyeckoi 3amayuu
(cpaBHCHME HECKOJIBKMX BapHaHTOB peElICHUs, BbIOOpP Hamboee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUSL:

* CTIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIBCKUIM HHCTPYMEHT MO3HAHUS;

* POBOJINTH 10 CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(GU3UYECKUN DKCIIEPUMEHT, HEOOJBINOE HCCICAOBAaHUE (HU3HUECKOTO
SIBJICHHS,



eOLICHWBATh HA MPUMEHUMOCTh M  JIOCTOBEPHOCTH  HMH(OpPMAIHIO,
MOJIYYCHHYIO B XOJI€ ICCIICIOBAHUS MU DKCIIEPUMEHTA,;

e CAMOCTOSITEIFHO (POPMYIMPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yJbTaTaM
POBEIEHHOTO HAOIIOJCHUS, OTIbITA, HCCIIEIOBAHUS;

¢ IPOTHO3MPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (PUIMYECKUX
MPOIIECCOB, & TAK)KE BBIIBUTATH MIPEATIOIOKECHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ undpopmanmeii:

o IPUMEHSTh PA3JHYHBIE METOJ/bl, HHCTPYMEHTBl U 3alpOChl NPHU TIOUCKE U
orOope MHPOPMALMM WIM JAHHBIX C YYETOM MpPEMIOKEHHOW y4yeOHOU
(dbuznyeckoii 3a1a4u;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

¢ CAMOCTOSITEIHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (OopMy  MpelcTaBiIeHUs
uHpopMaMu U WUIIOCTPUPOBATH pElIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, ThuarpaMMmamMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiiCTBUSA:

eB XOjIe¢ OOCYXJEHHS Y4YEeOHOro Mmarepuasna, pe3yJbTaToOB J1abopaTOpPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIaeMOIl TEMBI U
BBICKa3bIBaTh HJIEH, HAlICJICHHbIE Ha pEIIEHUE 3a/layd U TOJJEp KaHHe
01arokeIaTeIbHOCTH OOIICHUS;

e COMTOCTABJIATh CBOU CYXKICHUS C CYXKISCHUSIMH JAPYTUX YIACTHUKOB TUAJIOTA,
OoOHapyKUBaTh PA3JIMUUE U CXOJCTBO MO3UIUH;

e BBIPAXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

o MyOJMYHO MPEACTABIIATH PE3YJbTaThl BBIMOIHEHHOrO (PU3HUYECKOrO OIbITa
(3KCrepUMeHTa, UCCIIEA0BaHUs, IPOEKTA);

e IOHUMATh W HCTOJIH30BATh MPEUMYIIECTBA KOMAaHIHON M WHIAMBUIYaTbHON
paboThI MPU PEIICHUH KOHKPETHOM (PU3nYecKoi poOIeMbl;

e IPUHUMATH IIEJTH COBMECTHOM JESITCIIBHOCTH, OPTaHU30BBIBATH ACHCTBUS 10
e€ JOCTIKEHHIO: pacupelessiTh poJikd, OOCYXJIaTh IpOLECChl H
pe3yabTaThl COBMECTHOM pabOThl, 0000I11aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

¢ BBIIIOJIHATH CBOIO YacTh PaOOThI, TOCTUIasi KAYECTBEHHOI'O PE3yJIbTaTa IO
CBOEMY HAMpPABICHUIO WU KOOPAUHHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMH KOMaH/Ibl;

¢ OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOATEIHFHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeI‘yJIﬂTI/IBHl)Ie YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:



¢ BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOIIMX IS
pereHns GU3NIeCKUX 3HAHUM;

¢ ODUEHTUPOBATHCS B PA3JIMYHBIX  MOAXOJaX  TPHUHATHUS  pElIeHUM
(uHAMBUAYaTbHOE, MPHUHSATHE PEUICHUS B TPYIIE, MPUHITHE PEIICHHM
rpynmoin);

e CAMOCTOSITEIHHO COCTABJIATh QJTOPUTM PEIICHHs] (PU3NUECKON 3a7avul WU
MJIaHa MCCIEOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIPeIIaracMbIe BAPUAHTHI PEIICHU;

e IeTIaTh BIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLIEKT:

e 1aBaTh aJICKBATHYIO OIICHKY CUTYAIIMH U TIpEJIaraTh TUIaH €€ N3MEHEHUS;

¢ OOBSCHATh  TNPUYMHBI  JOCTIKCHHSI  (HEJOCTIDKEHHUS)  Pe3yJIbTaToOB
JeSITENBHOCTHU, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BBIMOJIHEHUS
(U3UYECKOTO HWCCACAOBAHHWSA WM TPOEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENNHCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAaHOBJIEHHBIX OIINOOK,
BO3HHUKIINX TPYAHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJI U YCIIOBUSM;

e CTaBUTh €051 HA MECTO JIPYrOro YeJoBeKa B XOJ€ CIIOpa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTOTo;

e MPH3HABATh CBOE MPABO HA OMMOKY MPH PEIICHUH (GU3HUECKUX 3a7a9 WA B
YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE KE MPABO JPYTrOro.

INPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 7 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCSI YMEHUM:

e CIOJIb30BATh MOHATHS: PU3NYECKHE U XUMUYECKUE SIBJICHUS, HaOII0ICHUE,
AKCIIEPUMEHT, MOJIENb, TUNIOTE3a, EAUHULBI (DU3UUECKUX BEIIMYUH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUS BewlecTBa (TBEpHOE, KUAKOE,
razoo0pasHoe), MexaHHUuecKoe ABMKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
OPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOJEHCTBYIOIIAs cuia, Aepopmanus
(ynpyrasi, miacTu4eckasi), HeBeCOMOCTb, COOOIIAIOIIUECS COCYIbI;

epaznuuath sABIeHUA (IUQQy3us, TEIUVIOBOE ABM)KEHHWE YacCTHI[ BEIIECTBA,
PaBHOMEpPHOE  JIBM)KCHHE, HEPABHOMEPHOE  JABWKECHUE, HHEPLUS,
B3aMMO/JICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3AKPEIJIEHHOM OCHIO
BpaIllCHUs], INEpeAada JAaBJICHUS TBEPABIMM TENAMH, XUIAKOCTIMU U
razamy, armMoc(epHoe JaBJie€HHE, IUIaBaHHWE Tell, MpPeBpalleHus
MEXaHUYECKOW PHEPTruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHHE;



e pacClio3HaBaThb  MPOSIBICHHE  M3YYEHHBIX  (PU3MYECKHUX  SBJICHUA B
OKpYy’KalollleM MHUpE, B TOM 4ucie (u3nuecKkue SsIBICHUS B MPUPOJIE:
OPUMEPHI JIBXKEHMSI C PAa3jIMYHBIMU CKOPOCTSAMM B JKMBOM M HEXKHUBOU
OPUPOAE, NECUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EpHOro IaBJICHUs Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, phluaru B
TEJIe YEeJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]1auy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUI;

¢ ONIUCHIBATh M3YUYCHHBIC CBOMCTBA TEN U (PU3UUECKHUE SIBICHUS, UCIIONB3YS
¢uznueckue BeIUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEM,
IyTh, CKOPOCTb, CPEAHSSA CKOPOCTh, CHJIA YIPYTIOCTH, CHJIA TSKECTH, BEC
Tena, CWia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CHUJIAa, MEXaHWYeckass paboTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CHJbl, KO3(QUIMEHT TMOJE3HOr0 JEWCTBUA MEXaHHU3MOB,
KWHETUYECKasi W TOTEHLMAJbHAs SHEprus), IpU ONHCAHUU IPABUIBHO
TPaKkTOBaTh  (PU3MYECKUI  CMBICI  HUCIHOJIB3yEMbIX  BEJIHMYMH, HX
0003HAYCHUSA W EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTHMHU BEIMYHMHAMH,
CTPOMUTbH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUUUH;

e XapaKTepU30BaTh CBOMCTBA TeJ, (U3UUECKUE SBICHUS M IPOLECCHI,
UCIOJb3ys MpaBWia CIOKEHUs cui (BAOJIb OXHOM IpsMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBWIO paBHOBecUs peiuara (0OJoka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUsS MEXaHU4YEeCKON
SHEPruH, NpPU H3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMMCBIBATH €r0 MATEMAaTUYECKOE BBIPAXKCHUE;

e O0BSCHATH (PU3UYECKHE SIBJIECHUS, POLECCHl U CBOMCTBA TEJl, B TOM YUCIIE U
B KOHTEKCT€ CUTyalUud MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:
BBISIBJISITh IPUYMHHO--CJICJICTBEHHBIE CBSA3HM, CTPOUTH OObsICHEHUE U3 1-2
JIOTMYECKHX IIAaroB ¢ ONOpOi Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemIaTh pacuéTHbIC 3a1a4M B 1—2 1elCTBUA, UCTIONB3YS 3aKOHBI M ()OPMYIIBI,
CBs3bIBatOUIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE AaHalIM3a YCIOBHUS
3aJaud  3alMChIBaTh KPaTKOE YCIOBUE, TOJACTAaBIATh (DU3HUECKHE
BEJIMYMHBI B (OPMYJBl U MPOBOAMTH PAcCU€Thl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELICHUs 33]a4, OLEHUBATh PEaIUCTUYHOCTD
MOJTY4YeHHOU (PU3NUECKOI BETUYUHBI;

e pacro3HaBaTb MPOOJEMBI, KOTOPbIE MOYHO pEIUTh MpPHU MOMOIIU
(bu3NYECKUX METOOB, B OIMCAHUH MCCIIE0BAaHUS BbIICIATH IPOBEPSIEMOE
OpeanoyokeHue  (TUmoTresy),  pasinyaTb U MHTEPIPETHPOBATH



MOJIYYCHHBIM PE3yJIbTaT, HAXOAWTh OIMMOKKM B XOJAC OINbBITA, JeIaTh
BBIBOJIBI TI0 €T0 Pe3yJIbTaTaM;

« IPOBOJIMTH OTBITHI IO HAOIIOICHUIO (DU3UUECKUX SIBICHUN UITN (PU3NIECKUX
CBOMCTB Tes: (OPMYIHPOBATH MPOBEPSIEMbIEC MPEATION0KEHHS, COOUPATDH
YCTAaHOBKY W3 TPEJIOKEHHOTO 000pYyAOBaHMS, 3alMCHIBATh XOJ OMbITA U
(bopMyITUPOBATh BHIBOIBI;

e BBITIOJTHATH TIPSIMBIC U3MEPEHHMS PACCTOSHUS, BPDEMEHHU, MACChI TeJa, 00BhEMa,
CWJIBl W TEMIIEpaTypbl C WCIOJIb30BAHMEM AaHAJOTOBBIX U IH(PPOBBIX
npuOOpOB, 3alMUCHIBATh TIOKA3aHHWS MPUOOPOB C YUETOM 3aJlaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

 IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTH OJHON (DU3UUYECKOU BEIMYHUHBI OT
JIPYTOoi C WCIONB30BAHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JBWKYILETOCS Tejla OT BPEMEHW JBIKEHUS TeNa, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOMIAIH COMPUKOCHOBEHUS TEJ, CHITBI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BRITAIKUBAIONICH CHIIBI OT 00BEMA
NOTPY>KEHHOW YaCTH TeJla M OT MJIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO TOTPYKEHO TeJO, YCIOBHI
MJIaBaHus TeJ, YCIOBUW paBHOBeCHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUMU Y4YEOHOro HCCIEIOBAaHUSA, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHS, CICAys NPEIIOKCHHOMY TIUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJYYCHHOW 3aBUCUMOCTH (DH3WYECKUX BEIWYUH B BHIIC
MPEIOKEHHBIX TaOMUIl U TpapuKOB, JENaTh BBIBOJBI MO pe3yjbTaTam
UCCJIeIOBAaHUS;

¢ IPOBOJINTh KOCBEHHBIC M3MEpEHUsS (U3MYECKUX BEIWYMH (TJIOTHOCTH
BEI[ECTBA KUIKOCTH M TBEPAOrO Tela, CHUJa TPEHHUS CKOJBKCHHUS,
JaBJICHUE  BO3/yXa, BBITAJIKMBAIONIAs  CWJA, JCHCTBYyIOIas  Ha
NOTPY>KEHHOE B KUIKOCTh TeNo, KO UIMEHT TMOJIE3HOr0 JeHCTBUS
MPOCTBIX MEXaHW3MOB), CIIeAysS TPEIJI0KCHHOW WHCTPYKIUU: TPHU
BBITIOJITHCHUHM W3MEPEHHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMUNHEI;

e cOOMIONATH TIpaBUjIa TEXHUKHA O€30MacCHOCTH Mpu paboTe ¢ JabopaTOPHBIM
o0opymoBaHUEM;

e YKa3bIBaTh MPUHIMUIIBI JEHCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETpP, COOOINAIOMIMECS COCYIbl, OapoMerp,
phIyar, MOJABMKHBIN M HETIOJBMKHBIN OJIOK, HAKJIOHHASI TUNTOCKOCTH;

e XapaKTEepPU30BaTh MPHUHIMIBI  JCHCTBUS  M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX oOmnucaHus (B TOM 4YHUCIE:
MOAIINITHAKK, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,



MaHOMETp, BEICOTOMED, TTOPITHEBON HACOC, APEOMETP), UCTIONIB3Ys 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SIBICHHUN M HEOOXOaMMble (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH MIPUMEPHI (HAXOIUTh HH(OPMAIUIO O TPUMEPAX ) PAKTUUECKOTO
UCIIOJIB30BaHUs (DU3WYCCKUX 3HAHWW B TIOBCEIHEBHOW IKU3HH IS
oOecnieueHnss 0e€30MacHOCTH Tpu  obOpamieHHMH ¢ npudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOJIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIEH Ccpesie;

¢ OCYHIIECTBJISITH OTOOP HMCTOYHUKOB wuHpopManuu B HWHTepHeTre B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMNXCS
3HAHUM W TYyTEM CpPaBHEHHsI Pa3IMYHBIX HCTOYHUKOB BBIJCISITH
uH(DOpMaIUIo, KOTOpas SIBISETCS MPOTUBOPEUYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

* ICMOJIb30BATh MPU BBHIMOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JTUTEPATYpPy (U3HYECKOTO  COJEp)KaHHS, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BliageTh MpuEéMaMu KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE M YCTHBIE COOOIIEHHUs Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINU (HU3UIECKOTO COACPIKAHUSA, B TOM
yyciie MyOJUYHO JIeNaTh KpaTKUe COOOILIEHHUs O pe3yJbTaTax MPOEKTOB
WM y4eOHBIX MCCIIENOBAaHWNA, TIPU ITOM TPAMOTHO HCIIOJIB30BATh
W3YUYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUJICHUE TIPE3EHTAIINEH;

elIPY BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUI pacnpenessTh
00s13aHHOCTH B TPYyNIE B COOTBETCTBHH C TIOCTABJICHHBIMU 3aJadaMH,
CIENUTh 3a BBITIOJIHCHHEM IUTaHA JCWCTBUM, aJEKBAaTHO OICHUBATH
COOCTBEHHBIH  BKJIaJ, B  JIEATENbHOCTh  TPYMNIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY KAIOIIIHX.

K koHIy oOydeHus B 8 kjacce peAMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJATOIITIXCSI YMCHHUIA:

* ICTIOJIB30BATh TMOHATHS: Macca W pa3Mephbl MOJIEKYJ, TETUIOBOE IBHKCHUE
aTOMOB M MOJIEKYJI, arpeTaTHhIE COCTOSHUS BEIECTBA, KPUCTATUIMUECKHUE U
amop(HBIC TeJa, HACBHIIICHHBIM ¥ HEHACBINIEHHBIM mMap, BIAXHOCTb
BO3[yXa, TEMIlepaTypa, BHYTPEHHSsSI HHEPrus, TEIUIOBOM JBUTATENb,
AIIEMEHTAPHBIN JJICKTPUUSCKHUH 3apsijl, AIEKTPUIECKOE IOJIe, MPOBOJHUKU
U IUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUIECKUAN TOK, MArHUTHOE TIOJIE;

epaznuyaTh SIBIEHUA (TEIUIOBOE pACIHIMPEHUE U CXKaTue, Teruionepeaaya,
TEIJIOBOE paBHOBECHE, CMAaUYMBaHUE, KANMWJUISPHBIC SIBJICHUS, UCIApEHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KHUIIEHUE,



Terionepeaaya (TerI0OnpPOBOAHOCTb, KOHBEKIHS, U3ITy4YEHHE),
ANEKTPU3aLUs TeJ, B3AUMOJECHCTBHUE 3apsI0B, JEHCTBUS AJIEKTPUYECKOrO
TOKa, KOPOTKOE 3aMblKaHHME, B3aMMOJECHCTBHE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MH]TYKIIHSI)
M0 ONHCAHUID WX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOMINX JaHHOE (PU3UUIECKOE SBIICHUE;

e pacClio3HaBaThb  MPOSIBICHHE  M3YYEHHBIX  (PU3MYECKHUX  SBJICHUH B
OKpYy’KalollleM MHpe, B TOM uucie (pu3mueckue sBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHbIE SBJIECHUS B MPHUPOJE,
KpUCTaNIbl B Tpupoze, uznydenue CoiHIla, 3aMmep3aHue BOJOEMOB,
MOpCKHUe OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHESI, CHETa, AIEKTPUUECKUE
ABJIEHUS B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoJ0CcCOB, poJb MAarHUTHOTO MOJS JJs JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MTPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1auy B
y4eOHY0, BBIJEIATh CYLIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUECKUX
SIBIICHUM;

¢ OIIUCHIBATh U3YUYCHHBIE CBOMCTBA TN U (PU3UUECKHUE SIBICHMS, UCIIONb3YSI
¢bu3nueckue BeTUYHMHBI (TEMIIepaTypa, BHYTPEHHsISI SHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, yJAENbHAas TEIIOEMKOCTh BEIIECTBA, YJAEJNbHAas TEIUIOTa
IUTABJICHMS], YJleJbHAsl TeIJIoTa NapooOpa3oBaHMs, yHeldbHas TEIioTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBON
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsf,
CHJIa TOKA, JJEKTPUYECKOE HAIPSIKEHUE, CONPOTHBIICHHE IPOBOJIHUKA,
yAelbHOE  CONpPOTUBIEHUWE  BeIlecTBa, paboTa U  MOIIHOCTh
ANEKTPUYECKOTrO0  TOKAa), NpH ONHCAHUM MPABUIBHO  TPAKTOBATh
(bu3nyeCKuil CMBICI KCIOJIb3YEMbIX BEIUYHH, 0003HAUEHUS U €IUHUIIBI
bu3nyeCKuX BEJIUYUH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH Trpaduku
M3YUYEHHBIX 3aBUCUMOCTEN PU3NYECKUX BEITUYMH;

e XapaKTepU30BaTh CBOWMCTBA Tel, (U3HUECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3Ys] OCHOBHBIE MOJIOKEHUSI MOJEKYISIPHO--KUHETUYECKOU TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3ULUU MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa 11 yyacTKa LEenu, 3aKOH
Jbxoyns—JleHna, 3akoH COXpaHEHUSI DHEPruu, IMpU DTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBATh €r0 MAaTEeMaTHYECKOe
BBIPAKEHHE;

¢ 00BACHATh (HU3MUECKHUE MPOLECChl W CBOICTBa TeJd, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIISATDH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrH4ecKux



iaroB ¢ omnopoi Ha 1—2 W3y4yeHHBIX CBOWCTBA (PU3HYECKUX SIBICHUM,
(bU3UYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pelaTh pacu€THhIC 3a/1a4 B 2—3 NEHUCTBUSI, UCTIOIB3Ys 3aKOHBI 1 (POPMYJIbI,
CBs3bIBatONIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCIIOBUSA
3a7]a4M 3aMMChIBATh KPATKOE YCJIOBHUE, BBIABISATh HEAOCTATOK JAHHBIX IS
pelIeHus 3a7a4u, BHIOUPATh 3aKOHBI B (POPMYIIBI, HEOOXOUMBIE IS €€
pelIeHUs], MPOBOJUTh PACUETbl M CPABHUBATH IMOJYYEHHOE 3HAUYCHUE
(M3UYECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMH,

e pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO pEUIUTh TMpPU OMOIIU
(bU3MYECKUX METOJ0OB, HCIOIb3ysl OMHCAHUE MCCIENOBAaHUS, BBIACIATDH
MPOBEPSIEMOE  MPEAMNOJIIOKEHUE, OLEHUBATh MPABUIBHOCTH IOPSJIKA
MPOBEICHUS UCCIE0BAHUS, JI€TIaTh BBIBOJIBL;

* IPOBOJIUTH OTBITHI IO HAOIIOICHUIO (DU3UYECKUX SIBIECHUN UITH (PU3NIECKUX
CBOMCTB TeJN (KanwJUISpHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT
ero o0béma, TeMrnepaTypbl, CKOPOCTU MPOIECCa OCThIBAHUS U HarpeBaHUs
MpU U3TY4YEHUU OT IBETa W3JIydaromlieid (MOrjollarniei) MOBEPXHOCTH,
CKOPOCTh MCIIAPEHMUSI BOJBI OT TEMIIEPATYPHI KUJAKOCTH M IUIOIIAAU €€
NOBEPXHOCTH, DJEKTPHU3alMsl TEJI W B3aUMOAECHCTBHE DIJIEKTPUUYECKUX
3aps0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YyaJIM3alus
MAarHUTHBIX MOJIEW MOCTOSHHBIX MArHUTOB, IEUCTBUS MAarHUTHOTO TOJISI Ha
MPOBOJJHUK  C  TOKOM,  CBOWMCTBA  JJICKTPOMAarHuTa,  CBOMCTBa
AIEKTPOJBUTATENSI TIOCTOSSHHOTO TOKa): (hOPMYIHPOBATH TMPOBEPSEMBIE
MIPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000pyI0BaHUS,
OIMKCHIBATH XOJ1 ONBITA U (POPMYIIUPOBATH BHIBOJIBI;

e BBITIOJIHATH MPSIMBIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTHU
BO31yXa, CHJIBI TOKAa, HANPSDKEHUS C MCIOJb30BAHUEM aAHAIOTOBBIX
npuOOPOB W JATYMKOB (PU3MYECKUX BEIIMYWH, CPAaBHUBATH PE3YJIbTATHI
U3MEPEHUH ¢ y4ETOM 3aJjaHHON a0COIFOTHOMN MOTPEITHOCTH;

 IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTH OJHON (DU3UUYECKONW BEIMUYUHBI OT
IpYyrol ¢ UCIHOJb30BAaHUEM NPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JJHWHBI, IUIOIIAJA TONEPEYHOIO
CEUYEHHS U yAECIBHOIO COIPOTUBIICHUS BEIIECTBA ITPOBOIHUKA, CUJIbI TOKA,
UIYyLIEr0 4Yepe3 MPOBOAHUK, OT HaNpsDKEHHWsT Ha MOPOBOJHUKE,
UCCJIENOBAHNUE IIOCJIEAOBATENBHOTO M MAPAJUIENBHOTO COECIUHEHUN
MPOBOJAHUKOB): TUIAHUPOBATh HCCIEJOBAHUE, COOUpaTh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUA, CIEAYs MPEII0KEeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCHUMOCTH B BHUIE TaOIUI] U TpaduKoOB,
JenaTh BBIBOJBI MO pE3yJIbTaTaM UCCIEAOBAHNUS;



¢ IPOBOJINTh KOCBEHHBIC W3MEpPCHHUS (DU3NYCCKUX BeNMWUWH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHWE TPOBOJAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJENysl MPEIJIOKEHHON HHCTPYKIIMH, U
BBIYHCIIATH 3HAUCHUE BETMUUHEI;

e COOMIOIATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

e XapaKTEepPU30BaTh  MPHUHIIUIBLI  JCHCTBUS  HW3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX OmMucaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK ODIIEKTPHUUYCCKOM DHEPTUH, DJIECKTPOOCBETHTEIBHBIE
MpUOOpPHI, HArPEBATEIbHbBIE AJIEKTPONPUOOPHI (TPUMEPHI), FIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TTOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHMS O CBOMCTBaxX (PU3WYECKUX SBICHUN U HEOOXOIUMBIE
(du3nYecKue 3aKOHOMEPHOCTH;

e PACIlO3HABATh TMPOCTHIE TEXHUYECKHE YCTPOWCTBA W H3MEPUTEIHHBIE
npuboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBHUraTeiIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBIATbH CXEMbl SJIECKTPUUYECKUX
Henen ¢ MnocjiaenoBaTebHbIM U MapajliebHbIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasi ycIoBHbIe 0003HAYEHUS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;

e MPUBOUTH IPUMEPHI (HAXOUTH HH(OOPMAITUIO O TPUMEPAX ) IPAKTUIECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHUNM B TOBCEIHEBHOW IKU3HHU IS
obecrieueHusi 0€30MaCHOCTH TPW  OOpalleHuu ¢ TpudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHs 370POBbS W COOJIOACHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHUS B OKPY KAIOIIEH CpeIe;

¢ OCYHIECTBJISITH  MOUCK HWHGOpMauu  (U3HUECKOTO  COJAEPKAHHUS B
WNuTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUH H MyTEM CpaBHEHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIJACIATh HMH(POPMAILUIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MM MOKET OBITH HEJIOCTOBEPHOM;

¢ ICTIOJIB30BaTh TPH BBIMIOJHEHUN YYCOHBIX 3aJaHUNl HAYYHO--TIOMYJISIPHYIO
auTeEpaTypy  (U3MUECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HH(YOpPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHBIC ITMCHMECHHBIC W KpAaTKHUE YCTHBIC COOOIICHUS,
0000mas wHMOPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO
colepKaHusi, B TOM 4YHucle NyOJUYHO TMPEACTABISTh PE3YJIbTaThI
IPOEKTHOW WM MCCIEOBATENIbCKON NIEATeIbHOCTH, MPU 3TOM I'PaMOTHO



UCIIOJIB30BaTh W3YYEHHbI TOHATUHHBIMA anmapar Kypca (QU3MKW,
CONPOBOX/IaTh BBICTYIUICHHE NIPE3ECHTALIMEH;

elIpM BBHINOJHEHUH YYEOHBIX MPOEKTOB M UCCIEJOBAHUN (UINYECKUX
IPOLIECCOB PACIPEAEIATh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUM C
ITIOCTABJICHHBIMM 3aJa4aMH, CIEIUTH 3a BBITOJHEHUEM IUIaHA EUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJaJ B
JEeSATENbHOCTD IPYIIIbI, BBICTPAUBATH KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3periarb KOH(DIUKTHI.

K koH1y oOyueHus B 9 kjacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00yUaIOIUXCsl yMEHUI:

e MCIIOJIB30BATh ~ IOHATHA: CUCTEMAa OTCU€Ta, MaTepuajbHas  TOYKa,
TPACKTOPHS, OTHOCUTEIHOCTh MEXaHUYECKOTO ABMXKEHUS, Aedopmarus
(ympyras, mniacTU4eckas), TpPEHHE, IIEHTPOCTPEMHTEIIbHOE YCKOPEHHE,
HEBECOMOCTb U IEPETpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
LHEHTpP TSHKECTH TBEPJOTO TeNa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUs U
BOJHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,
CHEKTpPbI MCIyCKaHUs U MOIJIOIIEHHUS, allb(a-, OeTa- U ramMmma-u3ydeHus,
W30TOIIBL, SIAEPHAS SJHEPrETUKA;

epa3nuyaTh SIBJICHUA (PAaBHOMEPHOE U HEPAaBHOMEPHOE MNPSMOJIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUXKEHUE, CBOOOJIHOE
IIaJICHAE TEJI, PABHOMEPHOE JABMKEHHE MO OKPY’KHOCTH, B3aUMOJECUCTBUE
TeJ, PEaKTUBHOE IBM)XEHME, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHY/ICHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE ABM)KEHHE, OTPaKEHUE
3ByKa, NPSIMOJIMHENHOE PACIpPOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, [IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3jioKeHHE OEJIoro cBeTa B
CHEKTPp M CJOKEHHE CHEKTpPaJbHBIX LIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJHMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
M3JTy4YEHHMsI) IO OMUMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JAEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOe SBICHHE;

e pacClo3HaBaThb  MPOSIBICHHE  M3YYEHHBIX  (PU3MYECKUX  SBJICHUH B
OKpyXarolieM Mupe (B TOM uucie (PU3UUECKHE SBICHUS B MPUPOJIE:
IIPWINBBI U OTJIUBBI, JBHKEHUE IUTaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
IBIDKECHUE JKUBBIX OpPraHU3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHAMH, 3XO, IBETa TEll,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOIOTHYECKOEe ACUCTBHUE BUIMMOTO,
ynbTpauoNeTOBOIO M  PEHTIC€HOBCKOIO M3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIM (OH, KOCMHYECKHE Jy4YHd, PaJUOAKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPAJIOB, JEHUCTBHE pPAJAMOAKTHBHBIX W3IyYEHUUH Ha



OpraHu3M 4eJIOBEeKa), IPH 3TOM IMEPEBOAMTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJICNSATh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBJICHUU;

e ONIMCHIBATh M3yUYCHHBIE CBOMCTBA TeNl U (PU3UYECKHE SIBJICHUS, HCIIONb3YS
(¢u3nyeckue BeNUYUHBI (CpelHsAsI M MIHOBEHHAs CKOpPOCTb Tejla MpH
HEPaBHOMEPHOM JIBMIKEHUH, YCKOPEHHE, NEpPEMEIICHHE, NYyTh, YIroBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYroCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO TMAaJEHUs, BEC Tela, HUMIYJIbC Tela, HMIYJIbC CHIIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUAJbHAs HHEPrus Tena,
HNOJHATOTO HAJl MOBEPXHOCTHIO 3EMJIM, MOTEHUHUAJIbHAS SHEPIUsl CKATOU
NPYKUHBI, KHHETHYECKash SHEprus, IOJHAasg MEXaHW4YecKas SHeprus,
MEPUOJI U YacTOTa KOJIEOAHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTeslb IPEJIOMIIEHUS CPEABbI), TP OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOJIb3YEMbIX BEJIUYHH,
0003HaYeHUssT U €IUHULbl (PU3MYECKUX BEIUYMH, HAXOAUTHh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PM3WYECKYIO BEJIMUYMHY C APYTUMHU BEIUYHMHAMH,
CTPOUTDH rpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U IMPOILECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHLUII CYNEPNO3ULNNA CWJI, NPUHUUII OTHOCUTEIBbHOCTH [ 'anmunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpPAaHEHHS MMITYJIbCA, 3aKOHbI OTPAKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOI0O U MaCCOBOIO YHCEN
IOpU SJACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3alIUChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHNUE;

¢ OOBACHATh (DU3MYECKUE MPOLIECChl M CBOMCTBAa TE€JI, B TOM YHUCIE U B
KOHTEKCTE CUTyalWi MPaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTEPA: BBISBISAThH
NPUYUHHO--CIIEICTBEHHbIE ~ CBSI3U, CTPOUTH OOBACHEHHWE H3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUIUUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTE;

e pelllaTh pacyE€THBIC 3aauu (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOUIUE (DU3UUECKUE BEITUUUHBI:
Ha OCHOBE aHaJM3a YCJIOBHUS 3a/ladyd 3alliChIBAaTh KPATKOE YCJIOBHE,
BBISIBJISITh HEOCTAIOIIME UM M30BITOUYHBIC JaHHbBIC, BRIOMPATh 3aKOHBI U
(bopMyIbl, HEOOXOUMBIE JJIs pEUICHUs, TPOBOJIUTH PACUETHI U OLIEHUBATh
PEANMCTUYHOCTh OJIYYEHHOTO 3HAYeHUS (PU3HUECKON BEJIMYUHBI;

e pacro3HaBaTb MPOOJEMBI, KOTOPbIE MOYHO pEIUTh MpPHU MOMOIIU
(bu3NYeCKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIIEIOBaHUS, BBLACIATH
OpPOBEPSEMOE MPEAINOJIOKEHHUE, OLEHUBAaTh MPABWIBHOCTh MOPSAKA



NpOBEJCHUS  MCCIICJIOBAHMS, JENaTh  BBIBOJABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOACHUH U OTBITOB;

« IPOBOJIMTH OTBITHI IO HAOIIOICHUIO (DU3UUECKUX SIBICHUN UITN (PU3NIECKUX
CBOMCTB Ten (M3yuyeHUE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMUS
SHEpPrUH, 3aBHCHUMOCTh TMEpHoja KoyieOaHWil MPY>KUHHOTO MasTHHUKA OT
Macchl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MallbIX ~ KoJieOaHWH,  MOpsIMOJIMHEHHOE  pPAacHpOCTpPAHEHHE  CBETa,
pa3ioxeHne Oeroro CBeTa B CIEKTp, M3YUYCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsI IpeaMera B coOuparouieit
JUH3€e, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB M3IIy4YEHUSs):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 H30BITOUHOrO Habopa
o0Opy/lOBaHus, ONHUCBHIBATH XOJ  OMNbITA U €ro  Pe3yJbTaThl,
(bopMyITUPOBATH BHIBOIBI;

* IPOBOJIUTH MPU HEOOXOAMMOCTH CEpPHUI0 MPAMBIX H3MEPEHUM, ompenenss
CpelHEee 3HAaYeHUEe Hu3MepseMol BeIUYMHBl ((DOKYCHOE pacCTOSHHE
coOuparomeld JUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepuTeNHHOTO MPUOOpa);

e IPOBOJIUTH  MCCJICIOBAHHWE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BaHUEM NPSMBIX HU3MEPEHUN (3aBUCUMOCTb MYyTH OT BPEMEHH
Opy PaBHOYCKOPEHHOM [IBKEHMHM O€3 HayaldbHOM CKOpOCTH, Mepuoia
KOoJIe0aHUl MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUs CBETa OT yTrja MaJeHUs U yria MPeIoMJICHHs OT yria
NaJieHus): IUIAHUPOBAaTh HCCJIEIOBAHUE, CaMOCTOSTEIBHO COOUpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
(u3nYecKnX BENWYMH B BUJE TaOIUIl U rpadUKOB, J€JaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

¢ [IPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH (CpEeaHss
CKOPOCTh M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOpPEHUE CBOOOJHOIO MaAeHUsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHsI CKOJBKCHHsI, MEXaHHM4ecKas pabdoTa M MOIIHOCTb, YacToTa H
nepuoj KojeOaHWid MaTeMaTUYeCKOTO U TPYKHHHOTO MAasTHHKOB,
onTHYEeCKas CHjaa COOMpalomed JIMH3BI, PaJAHMOAKTUBHBIA  ()OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCHEPHUMEHTAIbHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUs, CIEeAys MPEAJIOKEHHOW WHCTPYKIIMH, BBIYUCIIATD
3HaYCHHE BEJIMYMHBI U aHAJM3UPOBATH MOyYCHHBIE PE3yIbTaThl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

e cOOMIONATH TIpaBUjIa TEXHUKU O€30MacCHOCTU MpHU paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;



epa3nMyYaTh OCHOBHBIC TMPU3HAKH M3YYCHHBIX (PU3NYECKUX MOJEIICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBIN HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SIIPa;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS HM3YyUYEHHBIX MPUOOPOB |
TEXHUUYECKUX YCTPOMCTB C OMOPOM HAa WX OMHCAHUA (B TOM YHCIE:
CHHUIOMETP, MATYUKH TIOJIOKEHUsS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03MMETp, KaMepa BuiabcoHa), HCHONB3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SBJICHHA W HEOOXoauMble (DHU3HUECKHE
3aKOHOMEPHOCTH;

* ICIIOJIB30BATh CXEMbl U CXEMAaTHYHBIE PUCYHKH H3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOIIECCOB
NpU pEIICHUU Y4YEOHO--TIPAKTUYECKUX 3a/lad, ONTHUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKalie U cOOUparolel TMH3E;

* IPUBOJIUTH MIPUMEPHI (HAXOAUTh MH(POPMAIIHIO O TPUMEPaX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HU MJis
obecrieueHusi 0€30MaCHOCTH TPH  OOpalleHuu ¢ TpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbS U COOIIOACHMS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpejie;

¢ OCYIIECTBIISITh MOMCK HMHpOpMAIMK  (PU3UYECKOTO  COACP)KAHUA B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
IyTHU ONpEJeNIEeHUs] JOCTOBEPHOCTH MOJIYyYEHHONH MH(POpPMAIUU Ha OCHOBE
MUMEIOIINXCS 3HAHUH U TOTIOJTHUTEIHBIX NICTOYHHUKOB;

* ICTIOJIB30BATh MPHW BBITIOJHEHUHN YUYEOHBIX 3aJaHU HAYYHO--TIOMYJISAPHYIO
JUTEepaTypy (PHU3UYECKOTO COAEpX aHHs, CIPABOYHbIE MaTEepHUAbI,
pecypchl cetu MHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uH(POpMAIllMM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
myOJIMYHO TPECTABIATh Pe3yIbTaThl MPOSKTHOM MIIM MCCIIET0BATEIbCKON
AESITENbHOCTH, TMPH 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yUEHHBIH
NOHSATUMHBIN anmapaT Hu3ydyaeMoro pasaena (U3MKH U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaIed ¢ Yy4&ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoabnbsie IIpakTuyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. dusuka u €€ poJib B IO3HAHUH OKPYKAIOLIEro MUpa
bu6nuoreka [JOK
1.1 o - 2
MISHE - Hayka © fipupone https://m.eds00.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
HISHHCCIHE BEHHIHAL https://m.edso00.ru/7f416194
bu6nmoreka [{OK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO/I IO3HAHUS https://m.edsoo.ru/7f416194
Uroro mo pazneny 6
Pazpen 2. [lepBoHauaibHble CBeJeHUs 0 CTPOCHHH BellleCTBa
bu6mmorexa [IOK
2.1 C 1
TPOCHHE BetllecTra https://m.edsoo.ru/7f416194
59 JIBr>KeHWe 1 B3aUMOJIEMCTBHE YaCTHI] 9 1 bu6nmoreka [{OK
' BEIECTBA https://m.edso0.ru/7f416194
bu6nmoreka [{OK
2.3 A 2
IPETATHRIC COCTOANMA Betliectha https://m.edsoo.ru/7f416194
Uroro no pazneny 3)
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE Tel
bubmmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKCEHHC https://m.edsoo.ru/7f416194
3.2 Wueprus, macca, TUIOTHOCTh 4 1 bu6nmoreka [IOK



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

https://m.edsoo.ru/7f416194
bu6nmorexa [JOK

33 Cuna. Bujet cun 14 2 https://m.eds00.ru/7f416194
Utoro no pazneny 21
Paznen 4. /laByienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHust TBEpIAbIMU 3 bubanorexa [JOK
' TelIaMH, )KUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6nmmorexa [JOK
4.2 JlaBIICHHE KHAKOCTH S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoceproe asienue 6 https://m.edso00.ru/7f416194
44 JlelicTBuE MKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
A P 1
> 360Ta M MOWIHOCTS 3 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2 I1 1
> POCTRIC MEXAHHIMbL > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
53 CXAHITHCECKAT SHEPTIA https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 12


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

8 KUIACC

KoauuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM nu(poBbIe
Ne n/m P Kontpoabnbie IlpakTHueckue (itcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Paznea 1. TensioBblie siBJIeHUS
bubmuoreka [JOK
1.1 i 7
CTpoeHie i cBoficTBa BellcCTBa https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
1.2 T 21 1
SILIOBHIS PONECChl > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pasnea 2. DiiekTpu4ecKkne M MATHUTHBIC SIBJICHUSA
51 DNeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnmnorexa [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOSIHHBIN ANEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2. M 1 1.
3 ATHITTHDBIC ABTICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6nuorexka [JOK
2.4 3 4
TICKTPOMATHHTHA HEAYKIMA https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145


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

9 KUIIACC

KoanuyecTBo yacoB DJIEKTPOHHBIE
HanMeHoBaHMe pa3/ieioB H TeM nudpoBbIie
Ne n/m P Kontpoasnbie IIpakTuuyeckue (itcpp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Pasznen 1. Mexanuuyeckue siBJeHHS
11 MexaHH4eCKOe IBMXKCHUE U CIIOCOOBI €0 10 1 bubmmoreka [{OK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasznen 2. Mexanuuyeckue Koj1e0aHNsI U BOJIHbI
bu6nmoreka [JOK
2.1 M 7
CXAHUCCKNE KOEOaIA 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CRAHHHACCIHE BOTHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3pnen 3. DiieKTpOMAarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI

31 DNEKTPOMarHuTHOE MOJIE U

OJICKTPOMArduTHBIC BOJIHBI
Hroro no pazneny

Pasnea 4. CBeToBbIe ABJICHUSA

4.1 3aKOHbI pacIpOCTPAHEHHUS CBETA

6

bu6nuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6nuoreka [JOK


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

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

bu6mmoreka [JOK
4.2 JIMH3BI U ONITUYECKHUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmnorexa [HOK
4.3 PasnoxxeHue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 5. KBaHTOBLIE SIBJICHUSA
bubmnorexa [IOK
51 Hcnmyckanue v MorionieHue cCBeTa arToMOM 4 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 CTpoetiHe aTOMHOTO spa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakun ! 1 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpEeHMne u 00001IeHNE COAEPHKAHUS 9 2 bubnnorexa [JOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27


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

IHHOYPOYHOE INTAHUPOBAHHUE

7 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Hara uudpoBbie
Tema ypoxka Kontpoabnbie IIpakTuyeckue
Bcero H3ydeHusi oOpa3zoBaTeibHbIE
padoThI padoThbI
pecypcbl
®usuka — HaykKa O PUPOJE. 1
SIBneHus npupoabl
DU3NYECKUE SBIICHUS 1
Ou3nveckre BeTUIHHBI U UX 1
H3MepeHue
VYpok-uccnenosanue "M3mepenue
TEMIEPaTyphl IPU TOMOIIN 1 1
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TemnepaTrypbr"”
MeTo 16l HAy9HOTO TIO3HAHMSI.
. bubmmoreka [JOK
Onwucanue Gpu3nMUeCKuX SBICHUN C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
VYpok-uccnenosanue "[Ipoepka
TUIOTE3bI: 1aJbHOCTh MOJNETA MIAPHKa, 1 1
MYIIEHHOTO TOPU30HTAIEHO, TEM
OoJbIIie, YeM OOJIbIIIe BRICOTA ITycKa"
Crpoenue BeniectBa. ONBITHI,
OKa3bIBAIOIINE TUCKPETHOE 1 bubmorexa [TOK
hit BIBAIOIIHE TN TH
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILECTBA
but6mmoreka [{OK
JIBuKeHHEe YacTHUIl BEIIeCTBa 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OnbITH TTO

9 HaOJIOACHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
11 Bozbl. O600IIIEHUE 10 pa3aeTy bubnmnoreka [JOK
«ITepBoHauanbHBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOSHHUH BEIIECTBAY
MexaHu4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubamorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bubmuoreka [JOK
13 Cropocts. EAUHHLEL ciopocTh https://m.edso0.ru/ff0a079c
14 Pacuer nmyty ¥ BpeMEeHM IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bubnmoreka [JOK
WHEPTHOCTH TeJ https://m.edsoo.ru/ff0a0c10
16 IInotHoCTh BemecTBa. PacdeT maccel bubmuoreka [JOK
1 00beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTopHas paborta «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEJIa»
18 Pemenue 3amaq mo teme "IlnoTHOCTD bubmuoreka [JOK
BemiecTra" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucThKa
19 B3aumoieicTBus Ten. Cuma
ynpyrocTy. 3akoH ['yka
20 JlabopaTtopHas paborta «3y4ueHue

3aBUCUMOCTH PACTAKCHUA



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

(medopmarnm) Mpy>KUHBI OT
MIPUJIOKEHHOMN CUJIBD»Y

21 [[“IBnenue TsroTenus. Cuia TSKECTH
CBsi3b M@Ky CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' ) https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuiia TsKecTu

93 Cuiia TSXKEeCTH Ha APYTHX IJIaHeTax. bubnmnorexa [JOK
du3nyecKue XapaKTepUCTUKU IUIAHET https://m.edsoo.ru/ff0a1502

bu6nmoreka [IOK

24 N3mepenue cwit. Jlunamome

P A P https://m.edsoo.ru/ff0al8cc
bubnmoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
Cno)keHHe IBYX CHJI, HallpaBJIECHHBIX
26 10 OJHOM I ﬂi]/[);ﬁ ’ bubmmorexa [JOK
a N p ’ https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemenue 3amau mo reme
"PaBHopeiicTByromIas cun"

98 Cuiia TpeHus u e€ Bubl. TpeHue B bubnmoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «3yuenue
3aBUCHMOCTH CHJIBI TPEHHSI

29 CKOJILKEHUS OT CHJIBI JaBJICHUSA U bubnnorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIITUXCSI
IIOBEPXHOCTEN»

30 Pemenue 3agau Ha onpenenenue
PaBHOAECHCTBYIOIIEN CHJITBI

31 Pemenue 3amau mo remam: «Bec but6mmoreka [{IOK

Tenay, «['padbudeckoe nzodpaxeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cum», «Cunel», «PaBHOEHCTBYIOIIAS
CHII»

KonTponbhas padoTa no Temam:
«MexaHndeckoe JBHKeHHe», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHID»,
«Cumb»

33 JaBnenue. CriocoObl yMEHbILICHUS U bubnmoreka [JOK
YBEJIUYEHMS 1aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBreHue raza. 3aBUCUMOCTh

34 aBJICHHS Ta3a OT 00bEMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
Ilepenaua maBieHUs TBEPABIMU

35 TCJII;hfI/I xcj KOCTSIMH H faHSaMI/I bubmmorexa [JOK

> AU ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackans

36 JlaBiaeHne B JKHMAKOCTH U Ta3e, bubnuorexa [JOK
BBI3BAHHOE JECHCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pewenne 3anau no teme «/laBnenue B bubnmoreka [JOK
JKHIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 Coo0mmaroruecs coc

HHIATOMHECA COCY AR https://m.edsoo.ru/ff0a2970

39 IMmapaBanyeckuii mpece bubmorexa HOK

AP p https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIM HACOC

41 ATmocdepa 3eMin 1 IPUIUHBI €€ bu6muoreka [IOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmochepHoe bubnmnorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

W3mepenne atMochepHOTo TaBJICHHS.

https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK

43 OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM bubnnorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. ArmocdepHoe bubnmnorexa [JOK
JIABJICHUE Ha PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme "
AtmocdepHoe maBieHue"
JlelicTBuE MUIKOCTH M Ta3a HA
47 MIOTPY>KEHHOE B HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHJIBI, bubnuoreka [JOK
JIEWCTBYIOILEH HA TEJO, TIOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTBY»
JlaGoparopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH BECa bubnuoreka [JOK
Tea B BOAE OT 00bEMA MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTBH YaCTH TeJla»
but6mmoreka [JOK
50 llnapatiite Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHHE JIOJKU U
onpezeseHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amau nmo temaM: «IInaBanue bu6nuoreka [JOK



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

cynoB. Bo3nyxomnaBanue»,
«/laBiIeHHE TBEPABIX TEJ, )KUIKOCTEH
U Ta30B»

KontponbHas paboTa mo teme

https://m.edsoo.ru/ff0a3654

53 «/JlaBeHHne TBEpIBIX TEN, )KUIKOCTEN

Y Ta30B»
bu6mmorexa [IOK

>4 Mexamiieckas padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [{IOK

55 MonxocTs. EquHHIE MOIIHOCTA https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienopanue "Pacuér

56 MOIITHOCTH, Pa3BHUBAEMOM TIPH 1
noabEMe 1o JecTHUIE"

57 [IpocTeie MexaHu3Mbl. Peryar.

PaBHOBecue cui Ha peryare
Poryaru B TexHuke, ObITY U IPUPOJIE.

58 JlaGoparopHas pabota 05 bubnmnoreka [JOK
«HccnenoBanne yCIIOBHI paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemienue 3amau 1o Teme «Y CJIOBUSA bubnuoreka [JOK
paBHOBECHSI pblUaray https://m.edsoo.ru/ff0a48a6
KoaddunmenT nose3noro aecTBus
Mexanm3ma. Jlaboparopuas pabota

60 . 0.5
«M3mepenne KI1/] Hak1oHHOM
IIJIOCKOCTH

61 Pemenue 3amau o reme "Pabora, bu6mmorexa [IOK
motrHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckasi JHEprusl. bubnmnorexa [JOK


https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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65

66

67

68

KuneTtnueckas 1 noTeHIMaIbHAS
SHEprus

3aK0H COXpaHEHHUST MEXaHUYECKOM
SHEPrUU

YPOK-3KCIIEPUMEHT 110 TEME
"JKCepUMEHTAJIBHOE ONIPEIEIICHNUE
W3MEHEHHUS KUHETUYECKOU U
MOTEHINATILHON 3HEPTUH NIPH
CKaTbhIBaHUM TeJa 110 HAKIOHHOM
miockocTu"

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS

PesepBHblit ypok. Pabota ¢ Tekctamu
no Teme "MexaHuueckoe JBIKeHHe"

PesepBHblit ypok. Pabota ¢ Tekctamu
o TeMe "JlaBneHue TBEPIBIX TEll,
JKUIKOCTEHN U ra3oB"

PeseprHbIil ypok. PabGoTta ¢ Tekctamu
o teMe "PadoTta. MOIITHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

https://m.edsoo.ru/ff0a4252

bub6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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

8 KUIACC

KoanuyecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi o0pa3oBaTesibHbIE
padoThl padoThbI
pecypchl
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUH U UX OITBITHBIC 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3mep aToMOB U MOJIEKYJI 1
3 Mogenu TBEPOTO, JKUIKOTO U 1 bu6mmoreka [{IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOWCTB TBEPIOTO,
4 YKUJIKOTO Y Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HAa OCHOBE ITOJIOKEHHI
MOJICKYJIIPHO-KUHETHUECKOU TEOPHH
bubmuoreka [JOK
5 Kpucrammueckue u aMmop@HbIe TelIa 1
P Pe https://m.edsoo.ru/ff0a5800
5 CmauuBaHUE U KallWJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edso0.ru/ff0a5530
7 TertoBoe pacIIMpeHHe U CKaTHE 1 bubmrorexa HOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TETUIOBOTO JIBHYKCHHUS 1
YaCTHI]
9 Buytpennss sneprus. CrocoOsl 1 bu6muoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 but6mmoreka [{OK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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13

14

15

16

17

18

19

20

21

VYpok-koudpepennus "[Ipakrnueckoe
WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB
BEII[ECTB U MAaTEPHAJIOB B LIEJIAX
sHeprocoepekeHus "

KoanuectBo TeIwioTel. Y eabpHas
TEIJIOEMKOCTD

YpaBHEeHHE TEIJIOBOTO OaiaHca.
TermmooOMeH 1 TETIIOBOE paBHOBECHE

JlaboparopHas pabota
"HccienoBanue SBICHUS
TEII000MEeHa NpU CMEIINBAHUN
XOJIOJTHOM Y Topsiueit BoAbI"

PacueT xonuuecTBa TEIIOTHI,
HE0OXOIUMOTO JJIsl HATPEBAHUS Tea
Y BBIICIIIEMOTO UM MPU OXJIAXKIACHUHN
JlaboparopHas pabota "Onpenenenue
yZIeJIbHOM TEIIOEMKOCTH BemiecTa'
DHeprus TOIUIMBA. Y IeibHas TEIUIoTa
CropaHus

[InaBneHne u oTBepIEeBaHUE
KPUCTAJUNIMYECKUX TeJ. Y IeNbHas
TEIUIOTA TIJIaBIICHUS

JlaboparopHas padota "Omnpenenenue
yEJIbHOM TEIUIOTHI IIaBJIeHUs Jbaa"

[TapooGpazoBaHue U KOHAECHCALMSL.
Hcnapenue

Kunienue. Y nenpHas Termiora

https://m.edsoo.ru/ff0a6412

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a65c0

but6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aébb0

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

bubnuoreka [JOK
https://m.edsoo.ru/ff0a71d2

but6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

22

23

24

napooOpazoBaHMs U KOHJCHCALIUH.
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS
OT aTMOC(EpPHOTO AABJICHUS

BnaxxaocTs Bo3myxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEIHLHOM BIIAXKHOCTH BO3yxa"
Pemenue 3amau Ha onpeneneHue
BII&KHOCTH BO3/TyXa

[IpuHuuUIB paboTHI TEMIIOBBIX
nsurateneil. [lapoBas TypOuHna.
JIBuraTenb BHyTPEHHETO CTOPAHUS

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7628
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27

28

29

30

KIIJI TermoBoro aBuraTes.
TemnmoBbie JBUTATENIN U 3aITUTA
OKpY>Karollei cpeapbl

3aKOH COXpaHEHUs U IPEBPAILECHUS
SHEPTHH B TEIUIOBBIX MpOIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TenaoBhIe IBICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUH
BemecTna"

KonTponbhas pabota no teme
"TemnoBele ABIIcHU. M3MeHeHNE
arperaTHbIX COCTOSIHUM BemecTna'
Dnektpuzarus Teu. [[Ba pona
3JIEKTPUYECKUX 3aps 0B
VYpok-uccienoBanue "DieKTpusanus
TEeJ UHAYKIHEH U pU
COTMPUKOCHOBEHHUH"

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

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

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



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

B3aHMOHeﬁCTBHe 3aPsSKCHHBIX TCII.

bub6nmoreka [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpskeHHOCTD 3JIEKTPUYECKOTO bu6muoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocwurenu anexkTprdeckux 3apsiioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToMa
34 [IpoBOIHUKY M TUAIIEKTPUKU. 3aKOH bub6muoreka [IOK
COXPaHEHUS JIEKTPUIECKOTO 3apsIa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6nuoteka [IOK
CBOMCTB AJIEKTPUUYECKUX 3aPsAJI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBUS €0
36 cyliecTBOBaHMs. MIcTOUHUKI bubmmorexa TTOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlefcTBUS SIIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AJICKTPUYECKOTO TIOJISI Ha TPOBOTHUKHU 1
U JUAJIEKTPUKHU"
39 DNEeKTPUYECKUM TOK B METAJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbBIE
4acTH
Cuna Toka. JlabopaTtopHas pabora
but6mmoreka [{OK
41 "M3MepeHue U peryJIMpOBaHUE CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



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

DIIeKTPUYECKOE HATIPSUKEHHE.
Bonbr™merp. JlabopaTopHas padora

but6mmoreka [JOK

42 "M3MepeHue U peryJInpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpsxeHus"

43 CornpoTuBieHre NpoOBOAHUKA. bubmuoreka [JOK
VY ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JEKTPUYECKOTO CONPOTUBIEHUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEYeHUs U MaTepuaia”
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1 yJacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad44a

enu
JlaboparopHast pabota
"MccnemoBaHue 3aBUCUMOCTH CHUIIBI

46 TOKa, UAYIIEro Yepe3 pe3nucTop, oT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U apaJIEIbHOE
COCIMHEHHUSI TIPOBOTHUKOB
JlaGopartophas pabota "IIpoBepka

48 MpaBuia CJIOKEHUS HAMIPSHKEHUN TPU 1 bubnmnorexa [JOK
MOCJIE0BATEIIbHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
JlaGopaTtopHas padora "IIpoBepka

49 TIpaBuWJIa Ui CHITBI TOKA MPU 1 bubnmnorexa [JOK

napajieJIbHOM COCAUHCHUUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aJla4 Ha IPpUMCHCHHC

but6mmoreka [{JOK

50 3akoHa OMa a7st pa3IngHOro
AP https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS POBOTHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bu6muoreka [IOK
ToKa. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas padota "Omnpenenenue
52 a60TpLI I/IFI\)/IO I—II)OCTI/I SHCKTpI/IquKOFO bubmorexa LIOK
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETIH U MOTPeOUTenn
53 3JIeKTTp WYCCKOM PHEPTUU B ZI:IT bubmmorexa LOK
P P v https://m.edso0.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUECKHUE 3apsIbl.
54 3apspKeHHbIE TeNa U UX bubmorexa LOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBUS. [10CTOSHHBIHM
AIEKTPUYECKUH TOK"
KonTponbHas paboTa mo Teme
"DeKTpUUeCcKue 3apsbl.
P P bubnmnoreka [JOK
55 3apspKeHHbIE TeNa U UX

B3auMoiercTBus. IlocTOSHHABIN
BJIEKTPUYECKUNA TOK"

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

60

61

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOT0 Toka MaruutrHoe
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiTOB B
texHuke. Jlaboparopnas pabota
"N3y4yeHune nelcTBUS MAarHUTHOTO
T0JIs1 Ha MPOBOJAHUK C TOKOM"

DNeKTpOABUTATEh IIOCTOSIHHOTO
ToKa. Mcronp3oBanue
ANEKTPOABUTaTENCH B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHast pabota
"KoHcTpynpoBaHue u u3yueHue
paboTHI ANIeKTpoABUTATENS "

0.5

but6mmoreka [{JOK
https://m.edsoo.ru/ff0ac1d?

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OneiTel @apanes. 3aKoH
JJIEKTPOMAarHUTHOW MHAYKIIHH.
IIpaBuiio Jlenna

63

64

65

66

Dnextporenepatop. CriocoObl
MOJIy4EHUS DJIEKTPUIECKOW SHEPTUH.
DIEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKUE U
MarHuTHbIE sIBJIEHUS"

KonTponbhas pabota no teme
"DneKkTpuuecKkrue U MarHUTHBIE
SIBJICHUS"

PesepBHeIit ypok. Paborta ¢ TekcTamu

bubmuoreka [JOK
https://m.edsoo.ru/ff0acbh14

bubmuoreka [JOK


https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMme "TemnoBble BiIeHUS" https://m.edsoo.ru/ff0acc5e

PeseprubIit ypok. PabGota ¢ Tekctamu
bu6mmorexa [IOK

67 o teMe "TloCcToAHHBIN 1
https://m.edsoo.ru/ff0acdc6

AJIEKTPUYECKUNA TOK"

68 PesepBHblit ypok. Pabota ¢ Tekctamu

o teme "MarautHele sBiaeHusd"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 2 14.5


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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
] T U BbI
J:;n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll:y:ennﬂ :)lﬁl?al;(())Ba:eJIbHLIe
padoThbI padoThI pecypesI
MexaHnueckoe JBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXaHHYECKOI'O IBMKCHMS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexa HOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE
nBikeHue. CpeaHsiss © MTHOBEHHas 1
CKOPOCTb
[IpsamonHENHOE PaBHOYCKOPEHHOE 1 bubnunorexa [JOK
JIBU>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEHOTO
PaBHOYCKOPEHHOT'O IBH)KEHUSI. 1
I'padux ckopocTu
JlabopaTtopHas pabota "OnpeneneHue
YCKOpEHHsI Tesa Ipu 1 1 bubnuorexa [IOK
PaBHOYCKOPEHHOM JBHM>XEHHUH TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Tu1ocKoCcTH"
CBoOomHoe nagenue tei. OIbITH 1
lanunes
PaBHOMEpHOE BUKEHNE TIO bubnuorexa LIOK

okpyxHOCTH. [Tepnon u wactora https://m.edsoo.ru/ff0ael76



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

oOpartenus. JIuneitHas u yrimonast

CKOpOCTH
10 IleHTpOCTpEeMHUTETHPHOE YCKOPEHUE
1 Ilepselii 3akoH HetoTona. BexTop bubnuorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. bubmuorexa [IOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ffO0ae72a
13 Tperuii 3axoH HproToHa. bubnuorexa [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Peienue 3a1au Ha npuMeHEHUE bu6mmoreka [JOK
3aK0oHOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka ]f?tlfg;/Ij;Tee(;(;(])lrou/I?f 0aeca2
16 Pemenue 3amau mo teme «Cuita
yIIPYTOCTH»
17 JlaGoparopHas padota «Onpenenenue bubnuorexa [JOK
KECTKOCTHU IPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmorexa [JOK
18 Cuna Tpeiis https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3amgau no reme «Cuna bubmuoreka [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 Jlaboparophas pabota "Onpenenenue bubnuorexa [IOK
K03 duLMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenne 3amad mo teMe "3aKOHEI
21 Herorona. Cuina ynpyroctu. Cuna bubnmoreia LIOK
" https://m.edsoo.ru/ffOafb8e
TpPECHHUS
99 Cuia TSKeCTH ¥ 3aKOH BCEMUPHOTO bubnuorexa [JOK

TATOTCHHS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

naacHus

Ypok-koHpepeHuus "IBuxenue Ten

23 BOKPYT T'PaBUTAIIMIOHHOTO LIEHTpa
(Conneunas cucrtema). ['amakTukn"
Pemenue 3anau no teme "Cuia
24 TSKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IIepBast kocMu4ecKas CKOPOCTb. bubnuorexa [IOK
HeBecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHON TOYKH.

26 AGCOTIOTHO TBEPAOE TETO. bubnuorexa [JOK
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OChIO BPALLICHUS

27 MowmenT cunbl. LlenTp TspKecTH

28 Pemenue 3agaq mo reme "MomeHT bubmuoreka [{OK
cunbl. Llentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe Mo

29 TeMe "MexaHuuecKoe JIBHKEHHE bu6mmorexa [IOK

N fa ' https://m.edso0.ru/ff0b0408
BsaumopeiictBue ten
Kontposnbnas paboTa nmo teme
30 "MexaHu4ecKoe IBUKEHUE bubmmorexa LHOK
. | ' https://m.edso0.ru/ffOb06ec
BsanmonelictBue Ten
Nwmnynbe Tena. Umnymsc cuiel. 3aKoH
31 COXpaHEHHUs UMITYJIbCa. YTIPYTroe u bubmmorexa LHOK
p Y o pyr https://m.edsoo.ru/ffOb07fa
HEYNpYyroe B3auMOJICHCTBUE
Pemenne 3agau mo Teme "3akoH Bbub6mmorexa [JOK

32 "

COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeakTuBHOE


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
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JIB)KEHUE B MPUPOJIE U TEXHUKE"

34 Mexanundeckas paboTa U MOIITHOCTh bubmorexa LOK
https://m.edsoo.ru/ffOb0Oa84
PaboTa cuitbl TSHKECTH, CHITBI bubmuoreka [JOK
35
YIPYTOCTH U CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBHKEHHUH TeJja 10
TOPU30HTAILHOM ITOBEPXHOCTHY
37 CBs3b SHEprUn U paboTHI.
[TorenumanbHas YHEPTHUS
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHKE
40 JIabopartopHas pabota «/3yuenue bubnuorexa [IOK
3aKOHA COXPAHEHHMS YIHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBUKEHHE U €TO bubmuorexa [JOK
XapaKTePUCTUKHU https://m.edso0.ru/ff0b1858
42 3aTyxaromue KojeOaHusl. bubnmorexa [JOK
Boinyxxnennsie kosnebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuoja KoaebaHui OT KECTKOCTU bubnnorexa [JOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcCHI TPy3a»
45 [IpeBpaieHne sHEpPruu Npu

MeXaHHYECKUX KOJIeOaHusIX


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

46

47

48

49

50

51

52

53

54

55

JlaboparopHas pabota «Omnpenenenue
4acTOTHI U TIeproia KoneOaHui
MPYKUHHOTO MasiTHUKa

JlabopaTtopHas padota «IIpoBepka
HE3aBHCUMOCTH MEePUOJIa KOIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

Mexannueckue BoHEL. CBONMCTBA
MEXAaHNYCCKHUX BOJIH. HponoanHe nu
MTOTIEPEYHBIE BOJHBI

VYpok-koHpepeHuus "Mexanndyeckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMrueckre BOJIHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa
Ypok-uccnenosanue "HabmroneHue

3aBUCUMOCTH BBICOTHI 3ByKa OT
q4acTOTHI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTUYECKUH PE30HAHC
VYpok-koubepenius "YabTpa3ByK u
nH}Pa3BYK B IPUPOE U TEXHHUKE"
[ToaroroBka Kk KOHTPOILHOU paboTe MO
TeMe "3aKOHBI COXPAHEHUS.
Mexanuyeckue Koyie0aHus ¥ BOTHBI"

KontponsHas pabora no Teme
"3akoHbI COXpaHeHUsl. MexaHndeckue
Kos1e0aHusl ¥ BOJIHBI"

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

bubmnoreka IIOK
https://m.edsoo.ru/ff0b197a

bubmnoreka I[HOK
https://m.edsoo.ru/ffOb21fe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

bubmuoreka [{OK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

BHGKTpOMal"HI/ITHOG IIO0JIC.

bu6mmoreka [JOK

56
ONEeKTpOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koupepenmus "[lkana
3JIEKTPOMATHUTHBIX BOJIH. bubnunorexa [JOK
58
Hcnonb30BaHUE 2IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsI COTOBOM CBsI3U"
Ypok-uccnenosanue "M3yuenue
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C bubmmorexa [JOK
P " https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOMITHHOTO TenedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacCTOTHI U JTUHBI 3JIEKTPOMArHUTHOU
BOJTHBI
DneKTpoMarHuTHas MpUpo/ia CBETA.
61 Cko TOI():TB CBeTa BOJ‘III-I)OII:LIC CBOMCTBa bubmmorexa [OK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHHUS bubmmorexa LIOK
pacnpocip ' https://m.edsoo.ru/ff0b3658
Comnna u JIynst
3aKoH OTpaXeHUS CBETA. 3epKaa.
63 Pemenne 3a1a4 Ha MpUMEHEHNE bubnnorexa [JOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienne cBeta. 3aKoH bubnuorexa LIOK
IIPEIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 I/IcnonbsoBzzle nonHoTrpo BHYTPEHHETO bubmmorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaKeHUS B ONTHYECKHUX CBETOBOAAX
66 JlabopaTtopHas pabora "VccnenoBanue


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

3aBHCUMOCTH yTJjia MPpeJoMIIeHUs
CBETOBOI'O JIy4a OT yIJIa NaJcHUs Ha
rpaHule "BO31yX-CTEKJIO

nn

VYpok-koudepenius "Vcrnonp3oBanue

67 MIOJIHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmnoreka IIOK
68 JIun3zel. OnTHYecKas CUjla JIMH3BI https://m.edsoo.ru/FfOb3f2c
N bu6mmoreka [JOK

69 [TocTpoenue n3o0paxeHuit B THH3aX httos://m.edsoo.ru/fob4da
JlaGoparopras padora "OnpeneieHue

70 (I)OKyEHOFI; paCSTO}IHI/IH u oI;ITquCKoﬁ bubmmorexa LHOK

. https://m.edsoo.ru/ff0b4206
CWJIBI coOMpatomeit JINH3b1"

71 Ypok-koubepenmus "OnTuyeckue bubnuorexa [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak onTuyeckas cucreMa. 3peHue bubamorexa [TOK

https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepeHuus "lepexTs
3penusi. Kak coxpanutsb 3peHue"

Paznoxenue 6e10ro cBeTa B CIEKTP.

74 OnbiTel HetoToHa. Criokenue bubmuoreka [JOK
CIIEKTpaJIbHBIX LIBETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OmnbITHI 10
Pa3IoKEeHUI0 OEJI0ro CBETA B CIIEKTP U

Bbu6mmorexa [JOK

75 BOCIIPUATHIO LIBETA MPEIMETOB IIPH UX

HaOJIIOICHNH Yepe3 [BETOBEIC
bunpTpH"

https://m.edsoo.ru/ffOcOe2a



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

Ypok-npaktukyM "BonHoBbIE

76 CBOICTBa CBETa: AMCIEPCHS,
uHTepdepeHiys u audpaxus”
77 OmneiTel Pe3epdopna u mraneTapHas bubnuoreka [IOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozaens atoma bopa
Hcnyckanue u morionieHue cBera
79 aromoM. KBautbl. JIuneiuareie bubmorexa [TOK
' ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 VYpok-tipaktukym "Habnonenue bubmuorexa [JOK
CHEKTPOB UCITYCKAaHUS" https://m.edsoo.ru/ff0c1550
81 PanuoakTuBHOCTB U €€ BUJIBI bubmmorexa [OK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atoMHOro siipa. Hyknonnas bubnmorexa [JOK
MOJIeb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE IPEBpAICHUS. bubnuorexa [IOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bubmuorexa [JOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmaga
Ypok-koupepennus "PagnoakTuBHbIC
86 1/13}:;1 eHH:Ip BpH ; oje MI; 15000303 (S bu6mmorexa [IOK
YACHIEB TPHPOAS, MEAMIIIHE, https://m.edso0.ru/ff0c2126
TEXHHUKE
SnepHble peakuuu. 3aKOHbBI
87 ccf[x paHeHIEH 3au;1 OBOT'0 U MacCOBOT'O bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CBA3M aTOMHBIX siaep. CBs3b bubnuotexa [IOK

MacCChl U DHEPIrun

https://m.edsoo.ru/ffOcld7a



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

90

91

92

93

94

95

96

97

Pemenue 3amgau no treme "SAnepHnie
peakuun"

Peaxiuu cunTe3a u nenaeHus saep.
Hctounuku sHeprun CoJiHIa U 3BE3]T
VYpox-koHpepenuus "Anepras
JHepreTuka. Jlencrus
PaIMOAKTUBHBIX M3TyUYE€HUN HaA KUBbIE
OpraHnu3mMbl"

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
Teme "DIEeKTPOMarHuTHOE TOJIE.
DNEKTPOMarHUTHBIC BOJTHBI.
KBanToBsie siBnieHus"

KonTponbHas paboTa mo Teme
"DJIEeKTPOMarHUTHOE TIOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBnie saBiaeHus"

IToBTOpenue, o6o0IIeHNE.
JIaboparopHbie pabOTHI IO KypCy
"BzanmonencTBue Tea"

[ToBTOpenue, 0600meHNe. Pemenne

b
pacUeTHBIX U KAYECTBEHHBIX 3a]1a4 110
teme "TemnoBsie nporecch”

[ToBTOpeHue, o6o0meHne. Permenue
pacUeTHBIX U KAUECTBEHHBIX 3a/1a4 110
teme "KII/| TennoBeix aBurareaei”

[ToBTOpeHnue, 06061eHne. Pemienne

pacueTHBIX ¥ KaUECTBEHHBIX 3a/1a4 10
teme "KII/] snexTpoyctaHoBoK"

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c223e

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

bubmnoreka [HOK
https://m.edsoo.ru/ff0c2a22

bu6morexa [JOK
https://m.edsoo.ru/ff0c2b30



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
https://m.edsoo.ru/ff0c2b30
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99

100

101

102

[ToBTOpEeHME, 0000IIEHNE.
JIabopartopHblie pabOTHI IO KypCy
"CBeTOBbIE IBIIECHUS"

[ToBTOpenue, o600meHue. Pabora ¢
TEKCTAMH 10 TeMe "3aKOHEI
COXpaHEHUs B ME€XaHUKe"

[ToBTOpenue, o6o6menue. Padora ¢
tekctamu o teMe "Konedauus u
BOJTHBI"

IToBTOopenue, o6o0mmenue. Pabora ¢
TekctaMu 110 TeMe "CBeTOBEIE
saBJeHus"

IToBTOopenue, o6o0menue. Pabora ¢
TekctaMu 1o teme "KBaHToBas u
sanepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52

bubmnoreka I[HOK
https://m.edsoo.ru/ff0c2d6a

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUK

dunsuka. 7, 8 knaccol. Astop: A.B. lNepbiwKknH

. ®unsuka. 9 knacc. Astopsbl: A.B. MNepbiwknH, E.M. IN'yTHNKK.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

ABTopckas nporpamma A.B. lNepsblwknHa no dusmke ona 7-9 knaccos. lNporpamma
OCHOBHOro obulero obpasoBaHusa. dPusuka. 7-9 knaccbl ATopbl: A.B. lNepbIlKuH,
H.B. ®unoHoswnyY, E.M. N'yTHUK.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru




