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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOXKEHUM M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTE€NbHON MPOrpaMMbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMmbl 10 (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAYYHOU TPAaMOTHOCTH OOYYaIOIIUXCS W OPraHMU3alMI0 HM3y4YCHHS
¢u3nKn Ha NEATEIHHOCTHOM OCHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuud tpedoBanuiit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3ysibTaTaM O0ydeHHUs, a TaKkKe
MEXXIIPEJMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no ¢usuke ycTaHaBIMBAaET paclpeerieHrue yueOHOro Marepuania
1o rojgaMm oOyuyeHus (Mo Kjiaccam), MpeajiaraeT NPUMEPHYIO MOCIEI0BATeIbHOCTh
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOIO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIM YYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MIPEIMETY.

®du3rka SBIAETCS CUCTEMOOOPA3YIONUM ISl €CTECTBEHHOHAYYHBIX YICOHBIX
OPEIMETOB, TOCKOJbKY (DU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBJICHUW, W3yYaeMbIX XHUMHEH, Ouojorued, acrpoHoMued U (PU3HUUYECKOU
reorpadgued, BHOCHT BKJIaJl B E€CTECTBEHHOHAYYHYIO KapTUHY  MHpA,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
0o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOM TI'PaMOTHOCTH U
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIONIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUSI;

¢ OLICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'0 UCCIIEA0OBAHUS;

e UHTEPIPETUPOBATH TAHHBIE U UCIIOJIb30BaTh HAYYHBIE JI0KA3aTEIIbCTBA
TSl TIOJTyYEHUS BBIBOJIOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHusammsx Poccuiickoit ®Dexepanuu, peau3yrOMMUX
OCHOBHBIE  0011€00pa3oBaTeNbHble MPOTpaMMbl, YTBEPKAEHHOH pelICHUEM



Konnerun Munucrtepctsa npocsetienust Poccuiickoit deaeparuu (mpoToKoa OT 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus GU3NKU:

e IPUOOpPETEHNE MHTEpPECA U CTPEMIICHHS OOYyYalolUXCd K HaydYHOMY
W3YYEHUIO TPHUPOJBI, PAa3BUTHE WX HHTEIJICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e PA3BUTHUE MPEJCTABICHUN O HAYYHOM METOJE MO3HAHWS W (POopMUpOBAHHUE
MCCJIEI0BATEIhCKOI0 OTHOLIEHUS K OKPYKAIOLUIUM SIBJICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs OCHOB
CTpOEHUSI MaTepUH U PyH/IAMEHTAJIbHBIX 3aKOHOB (DM3UKU;

e opMupOBaHNE TPEACTABICHUM O poau (PUBUKU IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUH;

epa3BUTHE  TMpEACTaBICHUH O  BO3MOXHBIX  cepax  Oyayuiei
npodeccuoHaIbHOM AESITENBHOCTH, CBSI3aHHON C (DU3MKOMU, MOATOTOBKA K
JanbHeieMy oOy4eHHUIO B 3TOM HAIPaBJICHHH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO

oOurero o0pazoBaHus 00ECIEUMBACTCS PEIICHUEM CIEAYIOIMX 3a4aY:

e IPHOOpETEHHE 3HAHUM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DSJEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

o IPUOOpPETEHNE YMEHUI ONUCHIBATH U OOBACHATH (PU3NUYECKHUE SIBICHHS C
UCII0JIb30BaHUEM MOTYUYECHHBIX 3HAHUM;

¢ OCBOGHME METOJOB pEHICHUS NPOCTEHMIIMX pacy€THBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJIeTeH, TBOPYECKHUX u
MIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMEHHI HAOII0/aTh MPUPOJHBIC SIBJICHUS W BBIMOIHATH OMBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHpOpMalMed (U3HMUECKOro COolepKaHUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3HUKU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHKE UH(OpPMALIUU;

¢ 3HAKOMCTBO €O cepamu npodhecCUuOHANbHON ACSITEIbHOCTH, CBI3AHHBIMU C
Gbu3NKON, W COBPEMEHHBIMH  TEXHOJOTHSMHM, OCHOBAaHHBIMH  Ha
JTOCTIKECHUAX (PU3UIECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETroO
oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 "yacoB (2 yaca B He/IeN0), B 8
KJacce — 68 dacoB (2 vaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B Helemio).

[Ipennaraemsiii B mporpamMmme mo Gpu3MKe MnepedyeHs JabopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, yUUTEIb JelacT BEIOOP MPOBEICHMS



7a00paTOpPHBIX PabOT M OIBITOB € YYETOM HMHAMBUIYAIbHBIX OCOOEHHOCTEH
00y4YarommMxcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3a/IaHU, MPEeIaraéMbIX B paMKax
OCHOBHOT'0 TOCYZIapCTBEHHOT'O 9K3aMeHa 1Mo (hU3HUKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. SABieHus npupoibl. PUNYECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuuyuHBbL M3mepenue ¢usndeckux BenudyuH. Dusznueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHWA: HAOJIOJEHWE, TOCTAaHOBKA HAyYHOTO
BONPOCA, BBIIBIJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HabogaeMoro apienus. Onucanue GU3NUEeCKUX SBJICHUN C MTOMOILIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIEC, CBETOBBIC

SIBJICHUS.
2. ®dusznueckue npubOpsI U MPOIEaypa NPSIMbIX U3MEPEHUI aHAIOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3sMepoB MAJIbIX TEI.
5. W3mepenue temiepaTrypsl HpU MOMOIIH KMIKOCTHOTO TEPMOMETpA WU
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEACHUS 0 CTPOCHHH BELECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne dactul BeniectBa. CBfA3b CKOPOCTH JBW)XKEHUS 4YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumoneicTBue yacTHil
BEILIECTBA: IPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3auMocBs3b MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JguaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPH HEPAaBHOMEPHOM ABWKEHUHU. Pacuér mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BbEMa BeIECTBA.
Cwiia kak XxapakTepucTuka B3aumoAeucTBus Ten. Cuja ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIa
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HANPABJIIEHHBIX IT0 OJHOM IpsiMoM. PaBHomercTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOrO JABUKEHUS (IIApUKA B )KUIAKOCTH,
MOJIETU JIEKTPUYECKOI0 aBTOMOOMIIS U TaK J1aJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHHS (Iedopmarun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbITL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenune. CriocoObl yMEHbIIICHHUS U YBEIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEéma, Temmeparypsl. llepenaya naBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuumHbBI CyliecTBOBaHUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro JIaBJI€HUs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nelcTBUs aTMOCPEPHOTO JABIEHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEN TEJa U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKWUBAIOIIEH CUJIBI, IEMCTBYIOIIEH HA TEJO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEUCTBYIONIEH Ha TeJO B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKHM U
OIpEIEIIEHUE €€ IPy30I0ABEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU TeJa

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXaHUYECKOW SHEPTUU.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJEKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBHIO TEIUIOBOI'O JIBUKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIIonepenayda u COBEpILICHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonundectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenune. Kunenume. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIIEHUS OT aTMOC(HEpHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUA U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Ornpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HINPUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh [aBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH DSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOW  MpHU
TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsYKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXKY TEIaMM ).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUU IEKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHHMKM W AWDJIEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ConpoTruBieHHE TPOBOJHUKA. Y AEIBHOE COMPOTHUBJIIEHUE BellecTBAa. 3akoH Oma
o yyactka nenu.  [lociemoBarenbHOE W MapajlielIbHOE — COCIUHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DIIEKTPUUECKUE 1IETTH U TTOTPEOUTENH IIEKTPpUIECKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTositHHbIE ~ MarHuTHl.  B3amMopaeilcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3HauYeHHE JIJIsl )KU3HU Ha 3eMJie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIs HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUraTeNlb IMOCTOSHHOIO TOKa. lcronb3oBaHWE 3IEKTpOJABUraresieid B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poa 3JIEKTPUYECKUX 3apsA/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u Mara3uH COIpOTUBIICHUMN.
. BzaumogenicTBrEe OCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJJIGKTPU3AIMU Tl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre ACHCTBUS SIEKTPUYECKOTO TMOJISI HA TMPOBOJHHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryiupoBaHie HAIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUIECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKEHUM TMPU TOCJIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPATIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OmpeneneHrve MOIIHOCTH DAJEKTPUYECKOTO TOKA, BBIJACISIEMONW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WAYILIETO Y€pe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWIbl TOKa M HaIlpaBJICHUS TOKa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHHMS W HAMNPABICHUS HWHIYKIIMOHHOIO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHoMepHOe npsMosMHENHOE ABMKEeHHE. CpelHssl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMoiuHElHHOe JBHKeHue. (CBOOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u yvacrora oOpauieHus.
JluHeriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTENIbHOE YCKOPEHUE.

[TepBeiit 3ak0oH HeroTtona. Bropon 3akon Hetorona. Tperuii 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHUS MOKOsI, IPYTHE BUbI TPEHHUS.

Cuna TSHKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nafgeHus. /[Buxkenue maner Bokpyr ComHua. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TENa ¢ 3aKPEIUIEHHON OChIO BpamieHus. MoMeHT cuibl. LleHTp TsokecTH.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b SHEpruu U padotsl. [loTeHmanbHas SHeprus Tena, NOAHITOr0 Haj
MOBEPXHOCTHIO 3eMJIH. [IoTeHIIManbHas SHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TyTE€d W TPACKTOPUM JBMKEHUS OAHOIO U TOrO K€ Tena
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HalGmtonenne MmexaHnuecKux SBICHHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

N3MeHeHre Beca Tella Npu YCKOPEHHOM JIBUKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajJbHEWILEr0o paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Ompenenenue pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCII0Jb30BaHUEM HEMOABHKHOI'O U HOABMKHOI'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJjie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUIMTYy1a. MatemMaTudecKuil U NpYy>KUHHbIM MasTHUKU. lIpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEPEYHbIC BOJHBL. JITMHA BOJHBI W CKOPOCTh €€ PaCHpOCTPAHCHMUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH W Ha MPY>KUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre 4YacTOThl M TMepuojia KoJieOaHWM MaTeMaTHU4eCKOTo
MasiITHUKA.

2. OmnpeneneHue 4acTOTHl U NIepro/Ia KoJieOaHUi IPYKUHHOTO MasTHHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIEpHO/Ia KoJIeOaHU NPYKUHHOT'O MasTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  ODJeKkTpomMarHutHele  BonHbl.  CBoiicTBa
AJEKTPOMArHuTHbIX BOiH. [llkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOWJIBHOIO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpakeHHe cBeTa. [Vcrmonb30BaHME MOJHOIO BHYTPEHHETO OTPaKECHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Onbitel HeroTona. Croxkenue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeld B cCOOMparoIen JIMH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOLIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yria
NaJCHUS.

2. M3yuenue xapakTepuCTUK H300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.
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4. TlomyueHnue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JIUMH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUS U ONTHUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHOPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJAEHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble IBJICHUS.

Omneitel Peseppopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
saapa. Hykionnas wmopens aromHoro sapa. HM3orombel.  PagunoaktuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWcTBHA pPagUOAKTHBHBIX M3JIYYEHHU HaA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiyyeHns NpupoOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO-0000AIOMNK MOYJIb TPEIHA3HAYEH IJI1 CUCTEMATHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
IpPUOOPETEHHOTO TIPU U3YYEHUHU BCEro Kypca (PU3MKH, a Takxke JJIs MOJTOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy Mo ¢(u3uke ausi o0ydarommxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HMCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHATH (PU3HMUECKUE
SBJICHUSI, TPUMEHSS T[OJYyYEHHbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3/elia peain3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIO0JIb30BaTh HAYYHbIE METOJIbl UCCEAOBAHUS (PU3NUECKUX SIBJIECHUN, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTIKEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznuecKol HayKu;

— LIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJeM, CBSI3aHHBIX C TPAKTUYECKUM NPUMEHEHHEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHHE BAXXHOCTH MOPAJbHO-ITUYECKUX MPUHLMIOB B JESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHME IEHHOCTU (PU3MUECKON HAayKuM KaK MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JeATEeNIbHOCTH;

S) ¢opmMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHWE IIEHHOCTH 0e30MacHoro obOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXKHOCTH TMpaBui O€30MacHOTO TMOBEACHUS Ha
TpaHCIOPTE, HA JOporax, ¢ JJIEKTPUYECKHUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMalTHUX YCIIOBHSIX;

— c(hOpMHUPOBAHHOCTh HaBBIKA pedeKchH, MPU3HAHWE CBOETO TIpaBa Ha
OLIMOKY M TAKOTO e MpaBa y APYroro 4eJoBEKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

— AKTMBHOE y4YacTHE B PEIICHUU NPaKTHUECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (U3HIECKHUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYE€CKOTr0 BOCIIUTAHUA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOJKHBIX MTOCJIEACTBUMN JIJIs1 OKPYKAIOLIEH CPeIbl;

e — OCO3HaHHME TJIO0AJLHOTO XapaKTepa SKOJIOTHYECKUX MpoOJIeM M TMyTed HX
peuieHus;

e 8) ajanTanuyM K HM3MEHAIIMMCS YCJOBHSIM COIHAJBHOW M TPUPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aMMOJACHCTBUM TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
ApPYruX;

e — TIOBBIIIEHWE YPOBHSI CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NeSTeIIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHNH HOBBIX 3HAHUI, B TOM YHCIIe (POPMYITUPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl O QPU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME JAe(HUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00JaCTH
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B MPUOOPETEHWH HOBBIX (PU3MUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIICHKA CBOUX JEHUCTBUM C YYETOM BIMSHHA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00QTBHBIX MOCIEICTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOGHHMS TpOrpaMMbl 1O (U3WKE HA ypPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaronierocs Oyayt copMUpOBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATUBHBIC  YHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



eBBISIBIISITh W XapaKTEPH30BaTh CYIICCTBEHHBIE MPHU3HAKA OOBEKTOB
(s1BIIEHUN);

e YCTAHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIUN, OCHOBAHHS [IJIs
000011IeHNs U CPaBHEHUS,

¢ BEISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUMSI B pacCMaTPUBAEMBIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;

* BBISIBJISITh [IPUUMHHO-CJIEICTBEHHBIE CBSI3U TNPU H3YYCHUH (PUIUUECKUX
SIBIICHUI M MPOILIECCOB, JI€JaTh BHIBOJABI C MCIIOJB30BAHUEM JETYKTUBHBIX
¥ WHAYKTHBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBSI3SIX
(bU3UYECKHUX BEJIMYHMH,

e CAMOCTOSITEIPHO BBIOMPATH CIIOCOO pelieHus y4eOHoU (pu3udeckoi 3amauun
(cpaBHEHME HECKOJbKMX BAapUaHTOB pEIIeHMs, BbIOOp Hauboiee
MOJIXOIAIIEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

* MICIIOJIb30BaTh BOMPOCH! KaK MUCCIEN0BATEIbCKUI HHCTPYMEHT NO3HAHMS,

¢ IPOBOJUTH IO CAMOCTOSTEIHHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXHBIN
bu3nuecKuil HKCIEPUMEHT, HEOONbIIOE HCCIeNOBaHUE (PU3MUECKOTrO
SIBJICHUS,

¢ OIICHMBaTh HAa TMPUMEHUMOCTb M  JIOCTOBEPHOCTh  WH(OpPMAIHIO,
MOJTyYEHHYIO B XOJ1€ UCCIICIOBAHMSI MU DKCTIICPUMEHTA;

e CAMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI 1O PE3yJbTaTaM
POBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIICIOBAHNUS;

 IPOTHO3MPOBATh  BO3MOXKHOE  JallbHEWIIee  pa3BUTHE  (PU3UUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

o IPUMEHSTHh PA3INYHBIC METOJbI, UHCTPYMEHTBI U 3alpOoChl NPH MOUCKE U
orOope MHPOpPMAllUM WM JAHHBIX C YYETOM MpPEAJIOKEHHON yueOHOM
busnueckoii 3a1auu;

e AaHATM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETHPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

e CAMOCTOSITEIBHO ~ BBIOMPATh  ONTUMAJIbHYIO  (OpPMY  MpEACTABICHHUS
uHbOpMaIlUl W WUIIOCTPUPOBATH pellaeMble 3aJaydl  HECIOKHBIMU
cXeMaMHu, IuarpaMMaMu, HHON TpaduKoil 1 NX KOMOMHAIUSIMHU.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YyueOHbIe 1eHCTBUS:

eB XO/Ic OOCYXJEeHHs y4eOHOro Marepuana, pe3yiabTaTOB JIaO0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMbI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HAa pEUICHHE 3a/ayd M TMOAJep KaHue
01aroxeaaTeIbHOCTH OOIICHUS;



e COITOCTABJIATH CBOU CYXKICHUS C CYKJICHUSAMHU JIPYTUX YYaCTHUKOB JUAiora,
O0HapyXMBATh Pa3IUYNE U CXOJICTBO TIO3HIIHIA;

e BBIpAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TIPENICTABIIATH PE3YyIbTAThl BBHIMOJTHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIECAOBAHMS, MIPOESKTA);

e IOHUMATh U HUCIIOIH30BATH MPEUMYIIECTBA KOMAHIHON M UHANBUIYaTbHON
paboThI MPU PEIMICHUH KOHKPETHOU (PH3UIECKON TIPOOIEMBI;

o IPUHUMATH TIEJTH COBMECTHOM JIEITEILHOCTH, OPTaHU30BBIBATH JICUCTBUS 10
e€ JIOCTIDKEHHWIO: paclpeleNniaTh poid, oOCYyXIaTh WPOIECCH U
pPE3yJbTaThl COBMECTHOM pabO0ThHI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;

e BBITIOJTHITH CBOIO YacTh PabOThI, TOCTHTas Ka4eCTBEHHOTO pe3yJbTara Io
CBOEMY HAIPABJICHUIO W KOOPJIWHUPYS CBOM JEUCTBHS C JIPYyTUMHU
YJIeHaMHU KOMaH/IbI;

¢ OIICHMBATh KAaYECTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEITLHO COPMYITMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMIMNX IS
penieHust PU3NYECKUX 3HaHUI;

e ODUEHTUPOBATbCS B PA3NIMYHBIX  IIOAXOAAX  NPHUHATHS  pELICHUHI
(MHIMBUAYaJIbHOE, NPHUHATHE PELIEHUS B TpPYIIIE, NPUHATHE PEIICHUN
rpymIoi);

¢ CAMOCTOSITEJIBHO COCTABJISITh AJITOPUTM pEUICHUs (PU3MUECKON 3ahauu WiIn
IUTaHA MCCIIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh NpejIaraéMble BAPUAHThI pELICHUM;

e JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJ/Ib, YMOLMOHAIbHBII HHTEJJIEKT:

e 1aBaTh AJICKBATHYIO OLICHKY CUTyalluu U IpeJjiarath IUIaH €€ U3MEHEHHS,;

¢ OOBSICHATHP  NPUYUHBI  JOCTHXKEHHS  (HEAOCTWXKEHHUS)  Ppe3yJbTaToOB
JeSITENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

* BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIIE€ B XOJl BBIIIOJIHEHUS
¢u3nyeckoro MCCIEAOBAaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENbCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

e OLICHUBATHh COOTBETCTBUE PE3YJIBTATA LIETU U YCIOBUSIM;

e CTaBUTH Ce0s1 HA MECTO JIPYroro 4ej0BeKa B XOJ€ CIIOpa WM JTUCKYCCUH Ha
HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro;



e IPU3HABAThH CBOE MPABO Ha OLIMOKY MPH pelieHud PU3NYECKUX 3a7a4 I B
YTBEPXKIAECHUAX HAa HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoHIy oOyueHust B 7 KJacce peIMETHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

¢ CIIOJIb30BATh MOHATHUS: (PU3UUECKHE U XUMUYECKHE SBICHHUS, HAOTIOACHHE,
OKCIIEPUMEHT, MOJEIb, TUTIOTE3a, CIUHUIBI (PU3NICCKUX BEIHYUH, aTOM,
MOJIEKYyJla, arperatHbieé COCTOSIHUSL BemlecTBa (TBEPHOE, KUAKOE,
razoo0pa3Hoe), MEXaHUYECKOE JIBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPAEKTOpHs, PaBHOICUCTBYIOIIAs cuia, aedopManus
(ynpyrasi, TuiacTU4ecKasi), HeBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuyaTh sABieHUS (AUQPQyY3Usi, TEIIOBOE IBMKEHHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBI)KEHUE, HWHEpPLHS,
B3aMMOJICCTBUE TEJ, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCHIO
BpallleHus, Tepefada JaBJICHUS TBEPABIMH TeJIaMH, JKUAKOCTAMU U
razamy, arMoc(epHoe JaBieHHME, IUIABaHWE TeJ, MpPEeBpalleHus
MEXaHUYECKOM PHEpPruu) Mo OMHMCAHUIO MX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBICHUE;

epaCrlO3HABATh  MPOSIBJICHWE  W3YYCHHBIX  (PU3UYECKMX  sBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
OpUMEPHI JBMXKEHHUS C Pa3IUYHBIMH CKOPOCTSAMHU B JKMBOM M HEXHMBOU
npupoje, ACWCTBUE CHUJIBI TPEHHsS B TPHUPOJIE W TEXHHUKE, BIHSIHUE
aTMOC(epHOro J1aBlieHUs HA >KMBOW OpPraHu3M, IJIaBaHUE PbIO, pbluard B
TEJIe YeJI0BeKa, IPU ITOM IEPEBOAUTH MPAKTUUECKYIO 3aj]auy B yueOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHMUIA;

¢ OMICHIBATh M3YYCHHBIC CBOMCTBA TN W (hHU3MUECKUE SBICHUS, UCTIOIB3YS
busnueckue BeIWYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMs,
IyTh, CKOPOCTh, CPEJIHSAS CKOPOCThb, CHJIa YIPYIOCTH, CUJIA TSDKECTH, BEC
Tena, CWJIa TpeHus, JAaBieHue (TBEPIOro Tena, JKHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, TJICUO CHIIBI,
MOMEHT CWIbl, KO3(}(UIMEHT TOJE3HOr0 JEHUCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHIMaJbHAsl SHEPrus), NMpH OMNHMCAHWU TMPABUIbHO
TPaKTOBAaTh  (PU3MYECKHII  CMBICA  HCIONB3YEMBIX  BEJIWYUH, HX
000O3HaYEHUsI U EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIIMYMHAMU,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

e XapaKTepU30BaTh CBOWMCTBAa TeN, (U3MUECKHUE SBICHUS M MPOLECCHI,
UCIOJIb3YsI MIpaBMJIa CIOXEHUs CUII (BAOJb OJHOW MpsMoOM), 3aKkoH ['yka,



3akoH Ilackans, 3akoH Apxumezaa, NpaBUJIO paBHOBECHUs pblyara (0s0Ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOM
SHEPruM, NpPU OTOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMHUCHIBATH €M0 MATEMATUUYECKOE BBIPAXKEHUE;

¢ O0BSICHATH (PU3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U
B KOHTEKCTE€ CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3MUYECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemaTh pacuéTHble 3a/1a4u B 1—2 nelcTBUS, UCTIOIb3Ys 3aKOHBI U (POPMYJIBL,
CBSI3BIBAIOLIME (PU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHajlu3a YCIOBUS
3a/layd  3alMChIBaTh KPaTKOE YCJIOBUE, TMOJCTaBIATh (PUIUYECKHE
BEJIUYMHBI B (OPMYJIbI M TPOBOJUTH PACUYETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE NIJIsl PEIICHUS 3a/lay, OLICHUBATh PEATUCTUYHOCTh
MOJTY9eHHOU (DU3UIECKOMN BEITHMYUHEI;

e paclio3HaBaTh MPOOJEMBI, KOTOpPHIE MOYHO pPEIIUTh MPU OMOIIU
(bu3MYEeCKUX METOA0B, B OMMCAHUH UCCIIEIOBAHUS BBIJIEISAThH IPOBEPIEMOE
IOpeanonoxeHue  (TUIOTE3y),  pa3inyaTb M HMHTEPIPETUPOBATH
NOJIYYEHHBIA pEe3yJbTaT, HAXOAWUTh OIIMOKA B XOJ€ OIbITa, Je1aTh
BBIBOJIBI IO €T0 pE3yJIbTaTaM;

e IPOBOJIUTH OIBITHI O HAOIIOICHUIO (PM3UUECKUX SBJICHUN WU (DU3NUECKUX
CBOMCTB TeN: (pOpMYIHpPOBaTH MPOBEpSEMbIE MPEANOI0KEHUS, COOUPATh
YCTaHOBKY U3 MPEJI0KEHHOI0 00OpPYIOBaHHUs, 3alIMChIBATh XOJl OINbITa U
bopMyIUpOBaTh BHIBOJIBL;

e BHITIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPDEMEHHU, MACChI Tella, 00bEMa,
CIWIbl U TEMIEpaTypbl C HCIIOJIb30BAHUEM AHAJIOTOBBIX W LHUQPPOBBIX
NpuOOpOB, 3alUCHIBATh TOKa3aHUsA MPUOOPOB C YUETOM 3aJaHHOU
a0COIIOTHOM MOrPEIIHOCTH U3MEPEHU;

e IPOBOJIUTH HCCJIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3UUYECKOW BETUYUHBI OT
JpYrol € HCIONb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JIBMDXKYLIErocs Tejla OT BPEMEHU [BWKEHHUS Tela, CHIIbI
TPEHUS CKOJIbKEHHSI OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBHUCUMOCTH CUJIbI TPEHUS OT IUIONIAAN COIPUKOCHOBEHUS TEN, CUIIbI
YIOPYTrOCTH OT YAJWHEHHS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpy>KEHHOM YacTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
IUTaBaHUS TEJ, YCIOBUH paBHOBECHs pbluara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Yy4€OHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs, Clenys MNpPeII0KEeHHOMY IUIaHy, (UKCUPOBATH



pe3yabTaThl TMOJYYCHHOH 3aBHCHUMOCTH (U3NYECKUX BEIMYUH B BHJIC
NpeIOKEHHbIX TaOIULl U TpauKOB, AEJaTh BBIBOABI IO pe3ysibTaTaM
UCCIIEIOBAHMS;

¢ IPOBOJUTh KOCBEHHBIE W3MEPEHUA (PUINYECKUX BENHYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPJOTO Tela, CHIa TPEHHS CKOJIBKCHHS,
JaBJI€HHE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByMOIas Ha
HOrpyX€HHOE B JKMJIKOCTh TeNO, KOA(P(GUUIMEHT MOJE3HOTO JeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysd NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUHA HW3MEPEHU coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISITh 3HAUEHNUE UICKOMOW BEIUYMHBI,

e COOTIOZIATh MpaBHJIa TEXHUKU O€30MacHOCTH IpU pabore ¢ J1abopaTOpHBIM
000py/10BaHUEM;

e YKa3bIBaTh MPHUHLMIIBI ACHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBbl, TEPMOMETP, AMUHAMOMETP, COOOIIAIOLINECS COCYIbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

e XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONUCaHUs (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THMIPAaBIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, TOPIITHEBOM HACOC, APEOMETP), MCIIONIb3Yys 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SIBIICHUA M HEOOXOAUMbIe (PU3MUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH PUMEPHI (HAXOAUTHh UH(POPMALIMIO O IPUMEPaX ) MPAKTUIECKOTO
UCTIONBb30BaHUS (PU3NYECKUX 3HAHUW B TIOBCETHEBHOM JKU3HU MJIA
oOecriedyeHus: 0€30MacHOCTHM Tpu  oOpalleHud ¢ npudbopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIO/IEHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPY XKaIOIIeH cpene;

¢ OCYHIECTBIIATh OTOOp HCTOYHMKOB uHpopManuu B HMHTepHere B
COOTBETCTBHH C 33/IaHHBIM TIOUCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIIUXCS
3HaHUH M TYTEM CPAaBHEHUS paA3JIMYHBIX HCTOYHUKOB BBIJEIATH
UHPOPMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHO;

* CII0JIb30BAaTh IIPU BBIIIOJIHEHUU YUYEOHBIX 33JaHUN HAy4HO-TIONYJISPHYIO
auTepaTypy  (pU3MUECKOro CoAep)KaHMs, CIPAaBOYHBIE  MaTepHaIbl,
pecypcbl cetn HTepHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbBIE KpPAaTKHE IUCbMEHHBbIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAINK (HU3HUIECKOTO COAEPKAHUS, B TOM
yuciae MyOJIMYHO JAeNaTh KpaTKUe COOOUICHHSI O pe3yibTaTrax MPOEKTOB
WIH Y4eOHBIX HCCIENOBAHUN, TPHU OTOM TPAMOTHO HCIOIB30BAThH



W3yYCHHBI TIOHSATUMHBIM amnmapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE NTPE3CHTAUEN;

eTIPX BBITIOJHEHUN YYE€OHBIX TPOEKTOB M HCCJIEAOBAHMMN pacTpeneisiTh
O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CICIUTh 3a BBINOJHEHWEM IUIaHA JEUCTBUN, aJCKBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHiy o6yuenus B 8 kjacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUM:

* ICTIOJI30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHUKEHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKHUN 3apsil, JIIEKTPUUECKOE TOJIE€, POBOJHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;

e pa3MYATh SIBIICHUS (TEIUIOBOE PACIHIMPEHHE U CXaTue, TeIvionepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTaUIM3anus (OTBEpJEBAHUE), KUIICHUE,
Teronepeaaya (TErI0NpPOBOAHOCTb, KOHBEKIIHS, U3JIy4EHUE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JEHWCTBUE
MarHUTHOI'O TOJIsI HAa MPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAs WHIYKIIUS)
M0 ONUCAHWID MX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

e paCliO3HABATh  NPOSBICHHE  M3YUYCHHbIX  (U3MYECKUX  SIBIICHUH B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUME M KaNWUISIPHBbIE SBICHUS B MPUPOJE,
KpUCTAJIBI B mpuponae, uziaydeHue CoJiHIIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUYECKHE
ABJICHUSI B atMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiind, Apedd MOoaCOB, pOJIb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emuie, MOISIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBIICHUI;

e ONIUCHIBATh M3YyUYECHHBIC CBOWCTBA T€A U (PU3UYECKUE SIBJIICHUS, UCIOIB3YS
busnueckue BEIMUMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJTUYECTBO
TEIJIOThI, yJEJIbHasl TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM



MalIuHbl, OTHOCHUTENIbHAS BJIAXKHOCTb BO3/YyXa, JJIEKTPUUYECKHUH 3apsj,
CWJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIeIbHOE  CONpOTHUBJIEHHME  BellecTBa, pabora W MOLIHOCTH
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABWIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEIWYUH, HAXOAUTh (DOPMYIbI, CBS3BIBAIOLIUE JIAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBJIEHUS U MPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ IIOJIOKEHHSI MOJIEKYJISIPHO-KHHETHUECKOW TEOpUU
CTPOEHUS BEIECTBA, NMPUHLUII CYNEPHO3UIUN NoJeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHa M 3aIllUChIBATh €r0 MaTEMaTHYECKOe
BBIPAKEHHUE;

¢ O0BSICHATh (PU3MUECKHE TPOLIECCHl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBICHHI,
(bu3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelaTh pacuéTHbIC 3a/1a4u B 2—3 NEeUCTBUS, UCIIOIb3YS 3aKOHBI U (POPMYJIBL,
CBSI3BIBAIOLIME (PU3NUECKUE BEJIMYMHBI: HAa OCHOBE aHajlu3a YCIOBUS
3a/1ayyl 3aIUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJIOCTATOK JAHHBIX IS
pelieHust 3a7a4u, BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€
pelieHus, NPOBOAUTH PacyéTsl W CPAaBHUBATH IIOJIYYEHHOE 3HAYCHUE
(bu3nYecKoil BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

e pacro3HaBaTh MpPOOJEMBbI, KOTOPHIE MOYKHO PEIIUTh MPU OMOIIU
(bu3MYEeCKMX METOAOB, HCIOJb3Ysl ONHMCAHHE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPAEMOE NPEAINOIOKEHNE, OLECHUBATh IPABWIBHOCTh IOpsJKa
IIPOBEICHUS UCCIEA0BaHUSs, 1€aTh BBIBOJBL;

e IPOBOJIUTH OIBITHI IO HAOIIOICHUIO (PU3UUECKUX SIBJIECHUHN WU (PU3UUECKUX
CBOMCTB TeN (KallWUIApHbIE SIBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT
ero o0béma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HarpeBaHUs
Py U3TYYEHUU OT I[BETA H3JIy4aromieil (MOrJomarieil) MoBepXHOCTH,
CKOPOCTh HMCHAapeHHsI BOAbI OT TEMIIEpaTypbl XUIAKOCTH WU IUIOLIAAN €€
IIOBEPXHOCTH, JJIEKTPU3alMs Tel W B3aUMOJCHUCTBHE DIIEKTPUYECKUX
3apsA0B, B3aUMOJEWCTBHE IIOCTOSHHBIX MAarHUTOB, BH3YyaJW3aLMs
MarHUTHBIX NOJIEW MOCTOSTHHBIX MAarHUTOB, IEHCTBHSI MArHUTHOI'O ITOJISI HA
IIPOBOJHUK C  TOKOM, CBOWCTBA  DJJICKTPOMAarHura,  CBOMCTBA



AIICKTPOABUTATENS TOCTOSHHOTO TOKa): (OpMYyJIUpPOBaTh IPOBEPSiEMbIe
MIPEATONIOKEHUS, COOMPaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pYy 10BaHMUS,
OITMCBIBATh XOJI OIbITA U (DOPMYIIMPOBATH BHIBOJIBI,

e BBITMIOJIHATH MPSMbIE U3MEPEHUSI TEMIEPATyphbl, OTHOCUTEIBHON BIIa)KHOCTU
BO3/lyXa, CHJIbl TOKa, HANPSIKEHUS C KCIOJb30BAHUEM aHAJOTOBBIX
puOOpPOB M JATYMKOB (DU3WYECKUX BEJIMYMH, CPaBHUBATh PE3yJbTaThl
HU3MEpPEHUH ¢ yIETOM 3aaHHON a0COFOTHOM MOTPEITHOCTH;

e IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JIpyroll ¢  UCIOJb30BaHUEM TPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeIbHOTO CONPOTHUBJIEHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpsSOKEHUsT Ha TMPOBOJHUKE,
HCCIIEIOBAHUE  TOCJEIOBATEIbHOTO M  MapajuIeIbHOTO  COCIMHEHMI
MIPOBOJHUKOB): IJIAHUPOBATh MCCJIEAOBaHNE, COOMpATh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCUMOCTH B BHJE TaOiaull U TpaduKoB,
JIeTIaTh BBIBOJIBI IO PE3YyJIbTaTaM MCCIIEA0BAHMUS;

¢ IPOBOJIUTh KOCBEHHBIC U3MEPEHUS (HU3NUECKUX BeMWYMH (yIeabHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJIEHUE TMPOBOAHMKA, padoTra u
MOIITHOCTh DJIEKTPUUECKOTO TOKA): TUIAHUPOBATh H3MEPEHHSs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS MPEIJI0KEHHOW MHCTPYKLUHU, U
BBIUUCIISITH 3HAYEHNUE BEJTUYUHBI;

e COOJIIO/IATh MTpaBUJIa TEXHUKU O€30MACHOCTH MpU pabore ¢ 1abopaTOpHBIM
000py/10BaHUEM;

e XapaKTEpHU30BaTh MPUHIMIBI  JICUCTBUSA  M3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpOM HAa MX ONUcaHus (B TOM YHCIIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeETp,
BOJIbTMETP, CUETUMK DJICKTPUUYECKON DHEPTUM, DIICKTPOOCBETUTEIbHbBIC
MpUOOPHI, HArPEeBaTEIbHbBIC JIEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUECKUE
MPEAOXPAHUTEIH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTEb MOCTOSHHOTO TOKA),
UCIIONB3Yys 3HAHUS O CBOMCTBaxX (PU3WUYECKUX SIBJICHUN M HEOOXOIUMBbIC
bu3nYecKre 3aKOHOMEPHOCTH;

e PaCIO3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIbHbBIC
npuOOpbl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIM
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JABUraTelIb BHYTPEHHETO
CropaHus, 2JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKUX
LENEel C MOCIeA0BaTEIbHBIM U MapasuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYCHHS DJIEMEHTOB JJICKTPUUECKUX TETICH;



e IPUBOAUTH PUMEPHI (HAXOAUTh HH(POPMAIIMIO O MPUMEPaXx) MPaKTHIECKOrO
UCIOJIb30BaHUsl (U3UYECKUX 3HAHUUA B TIOBCETHEBHOM KU3HU IS
oOecriedeHus: 0€30MAaCHOCTH TpU  oOpalleHuH C mpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS M COOJIOJCHUS
HOPM 2KOJIOTHYECKOT0 TTOBEJCHUS B OKPYKaroIIeh cpesie;

¢ OCYIIECTBIATh MOUCK HHPOpMAIMK  (PU3UYECKOTO  COACpKaHUS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JIOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIACNSATH  WH(OpManuio, KoTopas
SIBJISICTCS] IPOTUBOPEYUBOM MITH MOXKET OBITh HEIOCTOBEPHOM;

¢ ICTIOJNIH30BaTh TPHU BBHITIOJIHEHUHM YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO
auTEpaTypy  (PU3NYECKOro COJEp)KaHUs, CIPaBOYHBIE MaTEpHAIbI,
pecypebl cetr MIHTepHeT, BllajieTh NpUéMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHUS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
COJIEpXKaHMsl, B TOM YHUCJIE MYyOJMYHO TPEACTABISITh PE3YyIbTAThI
MPOEKTHOW WJIM UCCIENOBATEIbCKON NIEATEIbHOCTH, MIPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3Y4YEHHBIM TOHATHUHHBIA ammapat Kypca (Qu3ukwy,
COMNPOBOXK/JATH BRICTYIJICHUE MPE3CHTALNEH;

elPU BBIMIOJTHEHUU YYEOHBIX TIPOCKTOB U HCCIEAOBaHUN (HUINUECKUX
MPOLIECCOB pPACTPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMIOJTHEHUEM IUTaHA JIEUCTBHUM U
KOPPEKTUPOBAaTh €ro, aJIeKkBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIad B
JeSTeIbHOCTh TPYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aHMOJICUCTBUE,
MPOSBIISISI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xonIy oOyuenus B 9 kjacce npeaMeTHbIC pPe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUM:

¢ CTIOJI30BAaTh  TOHATHSA: CHUCTEMa OTcuéra, MaTepuajbHas TOYKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NIBIKEHMS, JedopMarius
(ympyrasi, macTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KHu, LIEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TENO,
LEHTP TSHKECTU TBEPAOrO Tella, paBHOBECUE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHUS U TOTJIONIeHUs, anb(a, 6eTa- U raMma-u3iydeHus,
W30TOIbI, SI/ICPHAS DHEPTETUKA;

e pa3nuyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE TMPSIMOJIMHEWHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE, CBOOOIHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JIBM)KEHHUE, KOJeOaTeIbHOE JBIKECHHE (3aTyxalolue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAKECHHE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXKEHHE CHEKTPAJbHBIX I[BETOB, JUCIEPCHUSl CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIY4YEHUS1) 10 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

epacCloO3HaBaTh  MPOSIBIICHHE  U3YUYCHHBIX  (PU3UMYECKUX  SIBJICHUH B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHUE SBICHHS B TMPUPOJIE:
MPWINBKI U OTIIMBBI, IBUKEeHUE TUIaHEeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, LIYHaMH, 53XO, IBETa TEll,
ONTUYECKHE SIBJICHUS B TPHUPOAE, OUOJIIOrHMYECKOe IEHCTBHUE BHIUMOTO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IyYCHUE
MPUPOJHBIX MHWHEPAJIOB, JEWCTBUE PANMOAKTUBHBIX M3JIyYEHUH Ha
OpraHW3M YEeJIOBEKa), MPHU ATOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUIA;

e OITUCHIBATh M3Y4YEHHBIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, UCIOJb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHE, TMEpEMEICHHE, MyTh, YIrioBas
CKOpPOCTh, CHUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TAaJeHusi, BeC Tela, HUMIYJIbC TeNa, HWMIIYJIbC CHJIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMANIbHAS ASHEPTUsSl CKATOU
NPY>KUHBI, KUHETUYECKasl DSHEPrus, IIOJIHAs MEXaHWYecKas JHEprus,
MEepHoJ U YacToTa KojieOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MpPaBUJIbHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yeMbIX BEJIWYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOJIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMU,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;

e XapaKTepHU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS U MPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPryH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPNO3ULMUA CWI, NOPUHIUMI OTHOCUTEIbHOCTH [‘anmumies,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3aps0BOTO U MacCOBOTO YHCEN



IpU SJAEPHBIX PEAKIUsAX, MPU 3TOM JlaBaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

¢ O0BSICHATh (DU3MYECKHE TPOILIECCHl U CBOMCTBA TN, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallMi MPAKTUKOOPHUEHTHUPOBAHHOTO XApPAKTEPa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHUE U3 2—3 JIOTMYECKUX
1aroB ¢ OMopoi Ha 2-3 W3Y4YEHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUI,
(bu3HUeCKNX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

e pelIaTh pacyETHBIC 3a/1auu (OMUPAIOIIKECS Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIONB3Yys 3aKOHBI M (HOPMYIIBI, CBSI3BIBAIONINE (DU3UUYECKUE BEITUYUHBI:
Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3allUChIBaTh KPaTKOE YCJIOBHUE,
BBISIBIISITh HEJIOCTAIONIME WU M30BITOUHBIE JaHHBIC, BHIOUPATh 3aKOHBI U
dhopmyIibl, HEOOXOIUMBIE JIJIsI PELICHUSI, TPOBOJIUTH PACUETHI U OIEHUBATH
PEAUTMCTUYHOCTH MOTYYEHHOI'0 3HaU€HUS (PU3NYECKON BETUUNHBL;

e pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHINTh TMPU TOMOIIU
(U3UYECKUX METOJIOB, HWCIIOIb3Yysl ONHCAHUE HWCCIEIOBAaHUS, BBIIACISIThH
NPOBEPAEMOE MPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOpPsJIKa
NPOBEICHUS  UCCIENOBAaHUS, JieJlaThb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OTBITOB;

e IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (U3UUECKUX SIBICHUN WIH (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HplOTOHa, 3aKoHa cCOXpaHEHUs
OHEPTUH, 3aBHUCHUMOCTb IEpUOo/ia KOJeOAHHM MPYKMHHOTO MasTHUKA OT
Macchl Ipy3a U KECTKOCTU MPYXKUHBI U HE3aBUCHUMOCTH OT aAMIUIUTYbI
MajbIX  KoJieOaHWM,  MPSIMOJMHEHHOE  pAacHpOCTpPAHEHHE  CBETA,
pasnokeHue Oeyoro CBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300PAKEHUS B
IUIOCKOM 3€pKaJie M CBOWCTB H300pa)kKeHHs MpeameTa B coOMparomie
JUH3€, HAOIOJEHUE CIUIONMIHBIX M JMHEHYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSTETbHO COOMpaTh YCTaHOBKY U3 H30BITOYHOro Habopa
o0OpyAOBaHMUs, ONUCHIBaTh  XOJI ONbITAa W  €ro  pe3yJabTaThl,
(bopMyIMpOBaTh BHIBOBI

o POBOJINTHh TPU HEOOXOAMMOCTH CEPHUIO0 TMPSMBIX H3MEPEHUH, ONMpeness
CpeoHEee 3HAueHHEe U3MEpSAEMOM BEJIWYUHBI ((POKYCHOE pacCTOsHUE
coOuparomieit JMH3bI), OOOCHOBBIBATH BHIOOpP crHoco0a HM3MEpPEHUS
(M3MepuTeNbHOro Mpubdopa);

e IPOBOJINTHh  HMCCJICIOBAHWE 3aBUCUMOCTEH (DU3UYECKUX BETUYMH C
WCIIOIb30BaHUEM TMPSIMBIX H3MEPEHHM (3aBUCUMOCTb MYTH OT BpPEMEHU
Py PABHOYCKOPEHHOM [IBIDKEHHHM O€3 HayalbHOM CKOPOCTH, Mepuoia
KojieOaHMii MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrjla OTpa)X€HUs CBETa OT yIJIa MaJeHUs U yrjia MPEeIOoMIICHUS OT yTiia
najieHus): IUJIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOATENbHO COOMpATH



YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH
bu3nueckux BEIMYMH B BHUAE TaOIUIl U TpadUKOB, JelaTh BBHIBOABI 1O
pe3yJbTaTaM HCCIIEOBaHUS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3UYECKUX BEIMYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOJIHOTO TMaJiIeHUs, XECTKOCTh MPY>KUHBI, KOADPUITMEHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacToTa M
nepuoa  KoneOaHUM MaTeMaTHYeCKOr0 W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cujia CcoOWparonied JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBHITIOJTHATD U3MEPEHUs, CIEAYs MPEMIOKECHHOW MHCTPYKIIMH, BBHIYUCISATDH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOJYUYCHHBIE PE3YNIbTAThI C YIETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

e COOJIIO/IATH TIpaBUJIa TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pynOBaHUEM;

epa3nMyUaTh OCHOBHBIE TMPHU3HAKM M3YUYEHHBIX (PU3UYECKHX MOEIEH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOENb aToMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO $/1pa;

e XapaKTEePU30BaTh NPHUHIMIBI  JCHCTBUS  HM3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX ONucaHud (B TOM 4YHUCIE:
CIIUIOMETpP, JATYUKU TIOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakKera,
9XOJIOT, OYKH, TEPUCKOI, QoToamnmapaT, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCMNONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SABJIECHUH M  HEOOXOoguMble  (PU3UYECKHE
3aKOHOMEPHOCTH;

¢ CTIOJIH30BAaTh CXEMBl M CXEMATHUYHBIC PUCYHKH W3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOIOTHYECKUX TMPOIECCOB
OpU pElIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;

e IPUBOAUTH NPUMEPHI (HAXOAUTH MH(POPMALIMIO O MPUMEPaX) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (U3UYECKUX 3HAHUNW B TOBCEIHEBHOM KU3HU IS
obOecrieueHus: Oe30macHOCTH mpu  oOpamieHun ¢ npubopamMud |
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbS U COOJIOIEHUS
HOPM 3KOJOTMYECKOT0 OBEAECHUS B OKPY’KaIOILEH Cpese;

¢ OCYILIECTBIIATh MOUCK HHPOpMAIMK  (PU3NYECKOTO  COAECpKaHUS B
HHuTepHeTe, caMoCcTOATENbHO (GOPMYIUPYs MOMCKOBBIN 3allpoc, HAXOIUTh
NyTU ONpeAeNieHUs] JOCTOBEPHOCTH MOMyYeHHOM MH(OpMAIK Ha OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOJTHUTETLHBIX HCTOYHUKOB;



¢ ICTIOJIB30BaTh TPHU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAY4YHO-TIOMYJSPHYIO
auTepaTypy  (pU3MUECKOro COAepiKaHMs, CIPAaBOYHBIE  MaTepHUaIbl,
pecypcesl cetu MHTepHeT, Bianerb npuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBaHus MH(POpMALUMU U3 OJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE
UHPOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPECTABNIATh PE3yNIbTaThl IPOEKTHOM WIIKM UCCIIEI0BATEIbCKON
JNEATENIbHOCTH, NPU O3TOM TPaMOTHO  HCHOJB30BaTh  W3YYEHHBIN
NOHATUHHBIM anmaparT M3ydaeMoro pasjena (U3MKA U CONPOBOXKAATh
BBICTYIJICHWE TMpE3eHTale ¢ Yy4€TOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KoauuecTBo yacoB JIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
KonTtpoasnsie | IIpakTnueckue
n/n NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypchbl

Paznen 1. ®usnka u €€ poJib B IO3HAHUM OKPYKAKIIET0 MUPaA

11 ®du3uka - Hayka o0 IpUpoae 2 bubmuorexa IIOK
. d e https://m.edso0.ru/7f416194
bubnmnoreka [JOK
- R ’ . https://m.edso0.ru/7f416194
bubnmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS o T AL6104
Hroro no pazueny 6

Pa3pnea 2. IlepBoHayajibHbIe CBeACHHS 0 CTPOCHHH BelleCcTBa

2.1 CrtpoeHue BemecTa 1 bubmorexa HOK
' P - https://m.edso0.ru/7f416194
59 JIBU>XeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmuotexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6nuorexa LIOK
2.3 Ar 2
PETATHRIE COCTONHIA Bemmectsa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBHE TeJl
bubmuorexa [IOK
A M
3 CXAMITICCOT ABIDREHHC 3 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

bu6nuorexa LIOK

3.2 Hiepuus, macca, IIoTHOCTS 4 1 https://m.eds00.ru/7f416194
bu6nuorexa [IOK
3.3 Cruna. Bret cun 14 2 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH U Ta30B
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnuoreka [IOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bubmuorexa [IOK
4.2 JlaBIIeHHE HKHIIKOCTH > https://m.edso00.ru/7f416194
bu6nuoreka LIOK
4.3 Atmoceproe nasienue 6 https://m.edso00.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 5 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. Pabora 1 MOIIHOCTH. JHeprust
bubmuorexa [IOK
51 Pabora u mompgocTs 3 . https://m.edso0.ru/7f416194
bubmuorexa [IOK
5.2 Hpoctbie mexaru3Mbl ° . https://m.edsoo.ru/7f416194
bubmuorexa [IOK
53 Mexaseckas SHEprus 4 . https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

KonuuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHUe pa3aesioB H TeM nu(poBbIe
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (uucpp )
MporpaMMbl Bcero o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypchbl
Pa3pnen 1. TenoBble siBJ1eHust
. bu6mmoreka [JOK
11 CTpocHue 1 CBOHCTBA BelIeCTBa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
12 Teruossie mponeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJI€HUSI
21 DNeKTpUYECKHE 3apsiibl. 3apsoKCHHBIE Tela 7 1 bu6nmoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABTCHILT 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 4
IICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro o pasueny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5



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

KonuuecTBo yacoB JJIeKTPOHHBIE
HaunmeHnoBaHue pa3/iesioB U TeM ungposbie
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (uucpp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchl
Paznen 1. MexaHuveckue siBJIeHUsI
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
Bbu6moreka [JOK
1.2 B i 2 1
sauMoAencTRIE TeT 0 3 https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
1. 1
3 3AKOHEI COXpAHCHIA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznen 2. MexaHuveckue Kojged0aHusi M BOJTHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CRAHHHICCKHE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJE U 6 5 bu6mmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6

Pa3gen 4. CBeToBble IBJICeHUSA



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

4.1 3aKOHBI pacpOCTPAHEHUSI CBETA 6 2 bubmmorera [IOK
' PAcpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nea 5. KBantoBble siBi1eHust
Bbu6moreka [JOK
5.1 Hcnyckanue u MoriomneHue cCBeTa aroMoM 4 1 htts://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
52 CTpOCHHE ATOMHOTO A/pa 0 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuun ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Paznea 6. [loBTopnTe1bHO-00001a101IM I MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE COAEepIKAHUS 9 2 bu6nuorexa LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.eds00.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

7 KIIACC
KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara nugposble
Tema ypoka KonTtpoasnsie | IIpakTnuyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaresibHbIE
padoTsI padoThI pecypen
1 ®du3uka — HayKa 0 IPUPOJIE. 1
SIBnenust npuposl
2 duznueckue IBICHUS 1
3 Ou3nvecKue BEIUYNHBI U UX 1
H3MepeHue
Ypok-uccienosanue "M3mepenune
4 TEMITepaTyphl TIPHU MTOMOIIH 1 1
YKUIKOCTHOTO TEPMOMETpA U JaTUnKa
TeMIepaTypol"
Metoabl HAyYHOTO MTO3HAHMS.
) Onucanue GpU3NUECKUX SBICHUH C 1 bubamorerxa LOK
N https://m.edsoo.ru/ff09f72a
MOMOILBIO MOJIeNen
VYpok-uccnenosanue "IIposepka
6 TUMOTE3bI: TaTbHOCTh MOJETA IapUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibliie, 4yeM OOoJIbIle BHICOTA MycKa"
Crpoenue BemiectBa. OMNBITHI,
7 JIOKA3bIBAOLIME TUCKPETHOE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>kKeHUE 4acTHIl BEIIECTBA 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «ONbITH O

9 HaOJI0ICHUIO TETUIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHbIE COCTOSIHHSI BEIICCTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
11 Bozbl. O0001IeHNE IO pa3Aeny bubnmoreka [JOK
«ITepBoHauanbHbIE CBECHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
Mexannueckoe OBHKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa IOK
p p P https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
bu6nunorexa LIOK
13 Ckopoctb. EquHHUIEI CKOPOCTH
P JUHHTL p https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU JBUKSHUS bubmorera [JOK
T p a https://m.edsoo.ru/ff0a0ae4
15 HNuepnus. Macca — Mepa bu6mmoteka LIOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemecTBa. PacueT Macchl bu6mmoreka [IOK
16
1 00beMa TeJla MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHnasi paéora
17 «OmnpeneneHne MIOTHOCTH TBEPIOTO
TEIa
18 Pemenue 3agau no reme "IL10THOCTH bubmuorexa [IOK
BemecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMojeiicteud tea. Cuna
ynpyroctu. 3akoH I'yka
20 JlabopaTopnas padora «3ydyenne



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

3aBUCUMOCTH PACTSHKEHUS
(nedopmariun) IpyKUHBI OT
NPUIOKEHHOU CHITBD»

21 SIBnenue tarorenus. Cuia TIXKECTH
CBsi3b MEXIy CUJION TSKECTH U

22 Maccoli Tena. Bec Tena. Pemenue bubmmorexa [OK

e ’ \ https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TKeCcTh

3 Cuia TsDKeCTH Ha APYTHX TIaHeTaxX. bubnmnoreka [JOK
Du3NYECKUe XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 W3mepenne cui. Jluramomer

p a p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
Clio’)keHne ABYX CHJI, HAPABIEHHBIX
26 110 OJHOM IIPAMOM bubmmorexa [OK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOpeiicTBYIOIIAS CHIT

97 Pemenne 3amay mo reme
"PaBHOnelicTBYIOIIAsA CHT"

28 Cuia Tpenus u e€ Buapl. TpeHue B bubnuorexa [IOK
MIPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabGopaTopnas padora «/3yyeHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJILKEHHS OT CHJIBI TABJIEHUSI U bubmmorexa [OK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMpUKaCcaIOUXCs
IIOBEPXHOCTEW

30 Pemenue 3a1au Ha onpeneneHne
PABHOJICUCTBYIOLLIEH CUIIBI

31 Pemenue 3amau no remaM: «Bec bu6nunorexa LIOK



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

Tenay, «I'padudeckoe n300pakeHue
cu», «Cunbl», «PaBHOACHCTBYIOITAs
CHII»

https://m.edsoo.ru/ff0alde0

KoHntposbHas paboTa 1o remMam:
«MexaHn4yeckoe JBIKeHHe», «Macca,

32 INIOTHOCTBY, «Bec Tenay,
«['padpmueckoe U300pakeHue cui,
«Cunn»y
JHasnenne. CiocoObl yMEHbBILICHUS U bubmuorexa [JOK
33
YBEJIMYEHUS JaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3za. 3aBUCUMOCTD
34 aBJIEHUs raza or oobéMa Bubmorexa ITOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBneHust TBEPIALIMUA
35 Tenpal\iln >1<1f1[ KOCTSIMH U f:SaMI/I bubmmorexa [OK
» 2 ) https://m.edsoo.ru/ff0a25b0
3akou Ilackans
36 JlaBiieHUE B )KUJKOCTH U Tas3e, bubnnoreka [IOK
BBI3BAHHOE JICUCTBUEM CHUIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o reme «JlaBpienue B bubmuoreka [JOK
JKUIKOCTH U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bu6nuorexa [IOK
38 Coo0
OODIIATOIHEC COCYIET https://m.edsoo.ru/ff0a2970
39 TI'unpaBnuueckuii mpecc bubnnorexa [JOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopimneson
JKUIKOCTHBIM Hacoc
41 ATmocdepa 3eMiIH U IpUYHHBL € bubnnoreka [IOK

CYLICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubmuorexa [JOK
aBJIcHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmocdepHOro 1aBiaeHuUs. bubnnorexa [IOK
Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BHICOTHI Ha, OBHEM bubmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomertp-anepoun. AtmochepHoe bubmmorexa LIOK
JTaBJICHUE HA PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme "
ATmocdepHoe naBienue"
JlelicTBUE KUIKOCTH U Ta3a HA
47 MOrPY’KEHHOE B HUX TEJO bubmmorexa [IOK
26 ' https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuia
JlabopaTropHnasi paGora
48 «OnpeneneHne BhITAIKUBAIOIICH bubmuorexa [IOK
CHUJIbI, IEMCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUJIKOCTbHY
JlabopaTtopHasi pa6ora 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca bubmuorexa [IOK
TeJa B BOJAE OT 00BhEMA MOTPYKEHHON https://m.edsoo.ru/ff0a3514
B )KMJIKOCTh YaCTH TeJay
bu6nuorexa LIOK
50 I1
FABARHE TeT https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnasi paéora
51 "KoHcTpynpoBaHue apeoMeTpa Win

KOHCTPYUPOBaHUE JIOAKU U
onpeneneHue e€ rpy30mnoabEMHOCTH"



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

52

Pemenne 3amag nmo remam: «IInaBanue
cynoB. Bo3nyxomnnaBanuey,
«/laBneHue TBEpABIX TE, )KUAKOCTEH
H Ta30B»

bu6mmorexka [IOK
https://m.edsoo.ru/ff0a3654

53

Kontponbhas padoTa 1o Teme
«/laBiIleHHE TBEPABIX TEN, KUAKOCTEN
U Ta30B»

54

Mexanuyeckas pabota

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

55

MorHocTh. EnuHUIBI MOIITHOCTH

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

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MpHU
noabEMe 1o JiecTaure"

57

[IpocTeie Mexanu3Msbl. Peryar.
PaBHOBecue cui Ha peiyare

58

Prruaru B TexHuke, ObITY U IPUPO/IE.
JlabopaTtopHhasi paGora
«HccnenoBanue ycaoBHUil paBHOBECHS
peruara

0.5

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3ana4 o teme «YcnoBus
paBHOBECHS phlyara

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

KoaddunmenT noneznoro neicTBust
MexaHnu3ma. Jlaboparopuasi padora
«3mepenue KIIJ HakinoHHOM
IJIOCKOCTH»

0.5

61

Pemenne 3agad o teme "Pabora,
moraocts, KITJT"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a4c48



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

62

Mexanuyeckast SHEprusl.
Kunetnueckas u moreHIuanbHas
SHEprus

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

63

3aKOH COXpaHEeHHSI MEXaHUYECKOU
SHEPrUuHu

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

64

YPpOK-3KCIIEpUMEHT 10 TEME
"JKcnepruMeHTalIbHOE OIpeie/ICeHNe
W3MEHEHUSI KHHETUYECKOU U
MOTEHIMATBLHON SHEPIUU MpU
CKATBhIBAHUHM T€JIa TIO HAKJIOHHOU
IJIOCKOCTH"

65

KontponbHas paboTa 1o teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS

66

Pesepsublit ypok. PabGorta ¢ Tekctamu
o Teme "MexaHnndeckoe ABuxkeHue"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4eeb

67

Pesepsubrit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBneHue TBEPABIX TEN,
XKUIKOCTEN U ra3oB"

bu6mmorexka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHsIit ypok. Paborta ¢ TekcTamu
o TeMe "Pabota. MomHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12



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

8 KVIACC

KonuvecrBo yacoB JJIEKTPOHHBIE
Ne Hara nugposbie
Tema ypoxka Konrpoabubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypcsl
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYIT 1
3 Mopenu TBEpAOTO, JKUIKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSIHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEILIECTBA HA OCHOBE ITOJIOKEHUHN
MOJICKYJISIPHO-KUHETUYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannuueckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWUBSIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHne U CXKaTue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTbBIO TEIIOBOTO JIBHXKEHUSI 1
YacTHUIL
9 Buytpennss sneprus. CriocoOsl 1 bubnnoreka [IOK
W3MEHEHUS! BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60
10 Buns! Terionepegaun 1 bu6nunorexa LIOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "TlpakTruueckoe
WCIIO0Ib30BaHUE TEIJIOBBIX CBOMCTB

but6mmoreka [IOK

11
BEIIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonnuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIIOBOTO OaiaHca. bubnmnoreka [JOK
Temioo0MeH U TEII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnasi pabora
"UccnenoBanue siBICHUS bubmuorexa [IOK
14
TETI000MEHa IPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT konmu4ecTBa TEIIIOTHI,
15 He0OXO0IMMOT0 JIJIsl HArpeBaHUS Teja
Y BBIJICTSIEMOTO MM TIPH OXJIAXKICHUN
JlaGopaTopHnasi padora
16 "On : enell)me penLHoﬁ bubmmorexa [IOK
pedt A y https://m. eds00.ru/ff0aBbb0
TETJIOEMKOCTH BEIIECTBA
17 DHeprus TOTUIMBa. Y IeJbHas TEIIoTa bubnnoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepeBaHUE
18 KPUCTAJUIMYECKUX TeJI. Y IeabHas bubmorexa LHOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
JlabopaTtopHast paGora
19 "On : enell)me peJILHofI TETIJIOTHI bubmorexa LIOK
pea y"H https://m.edsoo.ru/ff0a72fe
IJIaBJICHUSA JIbAa
20 [TapooGpa3oBanue 1 KOHICHCAIIHSI. bubnuoreka [IOK



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

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIUH.
3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS
0T aTMOC(EepHOTO JaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3nyxa. JlabopaTophuas
padora "OnpenencHue
OTHOCUTENLHOM BIAXKHOCTH BO3/TyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneeHne
BJIAKHOCTH BO3.1yXa

24

IMpuHIHITEL pabOTHI TEIIOBBIX
nsurareseil. [laposas TypOuHa.
JIBUTaTEI b BHYTPEHHETO CTOPAHUS

25

KII TennoBoro aBurarens.
TennoBble JBUTATENH U 3aIIUTA
OKPYKAIOIIEH CPEIbl

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXPAHCHUS U ITPCBPALLICHUA
OHCPIUuHr B TCIJIOBBIX ITPOLICCCAX

27

[lonroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "TennoBele sSIBICHUS.
M3MeHeHue arperaTHbIX COCTOSHUN
BelecTna"

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

28

Kontposnbnas padoTa o teme
"TemnoBrle siBaeHus. M3MeHeHNE
arperaTHbIX COCTOSIHUM BemecTBa"

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

29

DnekTpuzanus ten. JBa pona
3JIEKTPUUYECKUX 3apsAI0B



https://m.edsoo.ru/ff0a740c
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

Ypok-uccnenoBanue "IneKTpu3anusa

30 TEJ UHIYKIHEH U mpu
CONPUKOCHOBEHUHU"
31 B3aumopeiicTBue 3apsiKEHHBIX TEJI. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE MOJIE.
39 HarmpsxeHHOCTB 3JIEKTPHYECKOTO bubnmorexa [IOK
nosst. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
JJIEKTPUYECKUX MOJIEN
Hocurenu anekrpuyeckux 3apsios.
33 OnemenTapHsbIi 3apsan. CTpoeHue
aToma
34 [IpoBOIHUKYN U TUAIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpAaHEHUS JICKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3aga4 Ha npUMEHEHUE bubnuorexa [IOK
CBOMCTB 2JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBHS €T0O
36 CymecTBOBaHHs. VICTOUHUKH bubmorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleficTBUS SNIEKTPUIECKOTO TOKA brbmmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicreue
38 3JIEKTPUYECKOTO MOJISI HA MPOBOIHUKHU
U AUDJIEKTPUKH"
ONEeKTpUYECKUH TOK B METAIUIAX, bubnnoreka [IOK
39
JKUJIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKas Lemnb U €€ COCTaBHbIE

qacTHu



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

Cuna toka. JJaboparopHnas paéora

41 "M3MepeHune u peryIupoBaHue CUIIbI 0.5 bubmmorexa [IOK
B P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DneKTpUUecKoe HalpsKeHHE.

42 BoasT™metp. JIaGopaTopHasi padora 05 bubnmnoreka [JOK
"N3mepenue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBiieHHE TPOBOIHUKA. bu6mmoteka [IOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopnas padora
"3aBHUCHUMOCTB 3JIEKTPUUECKOTO

44 COTPOTUBIIEHUS POBOJIHUKA OT €T0 1 bubmmorexa [IOK

p POBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, TIOMIA/IA TTOTICPEIHOTO
ce4eHUs U MaTepuaia"
3aBUCHUMOCTD CHJIBI TOKA OT
45 HanpsbkeHus. 3akoH OMa i ydacTka bubamorera LOK
P ' ye https://m.edsoo.ru/ffOaad4a
Lenu
JlabopaTopnas padora
"UccaeqoBaHue 3aBUCHMOCTH CUJIBI
46 TOKa, U €ro uepes pe3ucTop, OT 1 bubamorera LOK
» WAV pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3nucrope”

47 [locnenoBarenbHOE U MapaslieaIbHOE
COCIMHEHUS TIPOBOIHUKOB
JlabopaTopnas padora "IIposepka

48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubmunorexa [IOK

MOCJIE/I0BATEIILHOM COEIMHEHHUH JIBYX
pe3uctopon"

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a8bd6
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

Jlaboparopnas padora "IIposepka
npaBuIa Ui CUJIbI TOKA U

bu6mmorexka [IOK

49
MapaIETbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemienue 3aga4 Ha npUMEHEHUE
50 3axoHa OMa I pa3IndHOrO bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOJHUKOB
51 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO bu6mmoteka [IOK
Toka. 3akoH J[xxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTopHas padora
52 "On :;Lenelzme §60TLI 1 MOIITHOCTH bubmmorexa [OK
p p | https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DIIEKTPUUYECKHE TIETTH ¥ IIOTPEOUTENN
53 DJIEKTPUUECKOH DHEPTUH B OBIT bubmorexa [OK
P p Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "DIEeKTpUYECKHUE 3apsIbL.
54 3apsKeHHbBIE T:JII)a U UX ’ bubmmorexa LOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoeiicteust. [1ocTOSIHHBII
ANIEKTPUYECKHUM TOK"
KontponbHas paboTa 1o teme
"DJIeKTpUUECKUE 3apsabl.
55 3a ﬂmTeII){HHe TeIa Mpnx bubmmorexa [OK
p . . https://m.edsoo.ru/ff0abea8
B3aumoaencTeus. I10cTOSHHBIN
3JEKTPUYECKUNA TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aMMO/JIEHCTBHE
57 VYpok-uccnenosanue "M3ydenne bubmmorexa [IOK



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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HOJIEW MOCTOSHHBIX MAaruuToB"

https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nosie. MarauTHoe noJie
3eMiId U €ro 3HaUE€HUE I KU3HU Ha
3emiie

bubnunorexa LIOK
https://m.edsoo.ru/ff0acOba

59

OnbIT Dpctena. MarautHoe 1mose
AJIEKTPUIECKOTO TOKa MarHuTHOE
TI0JI€ KaTYIIKH C TOKOM

butmmoreka [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpumeneHue 31eKTPOMArHiTOB B
texHuke. Jlaboparopuasi paéora
"N3yueHnue neiCTBUS MATHUTHOTO
M0JIS HA IPOBOJIHUK C TOKOM"

0.5

bu6nunorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

DeKTpOIBUTATENb TOCTOSHHOTO
Toka. Mcnonb3oBanue
SIEKTPOIBHUIaTENICH B TEXHUIECKHX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.
JlaGopaTopHast pabota
"KoHCTpynpoBaHUE U U3ydEHHE
paboThI 31eKTpoBUTaTeNns”

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

62

OmnpiTl @apases. 3aKoH
3JEKTPOMArHUTHON MHIYKIUU.
[TpaBuiio Jlenia

63

OnektporeHeparop. CrocoObl
TIOJTy4EHHS SIEKTPHUECKOM SHEPTHH.
DNEeKTPOCTaHIINH Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPruun

64

[ToaroToBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKHUE U



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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MAaTrHUTHBIE SIBJIEHUS"

Konrponsnas pabota o teme

65 "DJIEKTpUYECKUE U MAarHUTHBIC 1 bubmorera [IOK
Tp,, https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHelii ypok. Pabota ¢ Texctamu bubnuorexa [IOK
66 1
o teme "TernnoBsle ABIeHUS" https://m.edsoo.ru/ff0acc5e
Pesepsubrii ypok. Pabora ¢ Tekctamu
67 1o TeMe "TlocTosTHHBIIH 1 bubmmorexa [OK
. " https://m.edsoo.ru/ffOacdc6
AIEKTPUIECKUN TOK
68 PesepBublit ypok. Paborta ¢ Tekctamu 1
o TeMe "MarHuTHbIC SIBICHUS"
BIIEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HACOB I1O 68 145

[TPOTPAMME
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9 KVIIACC

KonnuecrBo yacos JJIeKTPOHHBIE
Ne Hara nugpoBbie
Tema ypoka Kontpoasbnbie | IlpakTuuyeckue op
n/n Bceero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypcsl

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbHasi TOU4Ka

5 Cucrema orcueta. OTHOCUTEIILHOCTD 1 bubmuotexa [JOK
MEXaHUYECKOT'O IBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE IIPAMONIMHENHOE bu6mmorexa [IOK

3 1
JIBHOKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsAMOIUHENHOE

4 nBwxeHue. CpellHsAs U MTHOBEHHAas 1
CKOPOCTh

5 [TpsimosMHEHOE PaBHOYCKOPEHHOE 1 bu6nmoreka [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh PSAMOJMHEITHOTO

6 PaBHOYCKOPEHHOTO JTBM)KECHUSI. 1
['padux ckopocTH
JlabopaTopnas padora

7 "OnpeneneHne yCKOpeHus Tella Ipy 1 1 bu6nuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockocTh"

3 CBoOoguoe nageuue teir. OnbITe 1
lNanunes

9 PaBHOMEpHOE ABMXKEHUE 1O 1 bu6nmoreka [IOK
okpyxHocTH. [lepnon u yactora 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

oOpamenus. JIuneitHas u yriaosas
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 Ilepssriit 3akoH HeroToHa. Bextop bu6muoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmmorexa [LIOK
PaBHopelicTByOIIIAsA crta https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HeroTOHA. bu6mmoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha npyUMEHEHHE Bu6moreka [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ffOaeb6c
but6mmoreka [IOK
15 Cuta ynpyrocti. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuna
YIOPYTOCTHY
JlabopaTopnasi pabota bu6mmoreka [IOK
17
«OrpeeneHue )KeCTKOCTH MPYKUHBD) https://m.edsoo.ru/ffOaee28
but6mmoreka [IOK
18 Chua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuma bubmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopnas padora
20 "On cl:) enell)me Kl(ja(p(bn MECHTA TPEHUS bubmmorexa LIOK
ped " a P https://m.edsoo.ru/ffOaf8be
CKOJIbXKEHUS
Pemenue 3amau mo treme "3aKOHEBI Bu6 OK
21 Hrrotona. Cuina ynpyroctu. Cumna nosmorexa [

TpeHus"

https://m.edsoo.ru/ff0Oafb8e
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Cuna TSKeCTH U 3aKOH BCECMUPHOT'O

bubmuorexa [JOK

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
p A https://m.edsoo.ru/ff0af044
naJeHUs
Ypoxk-koHbepeHuus "JBrkeHue Ten
23 BOKPYT T'PaBUTAIIMOHHOTO IICHTPA
(Conneunas cucrema). ['anaktuxu"
Pemenue 3anay no teme "Cuna
24 TSHKECTH U 3aKOH BCEMHUPHOT'O bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IIepBasg kocMuueckas CKOPOCTb. bu6mmorexa [IOK
HesecoMocTs U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHE MaTepUAIbLHON TOUKH.

26 AOCOTIOTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpIOrO TENA © https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHON OChIO BPAICHHS

27 MowmenT cuibl. LeHTp TsxecT

28 Pemenue 3ana4 mo reme "MoMeHT but6mmoreka [IOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroTroBka K KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHu4yeckoe IBUKEHHUE bubmmorexa [JOK

N ”H ' https://m.edso0.ru/ff0b0408
BzaumonelictBue Ten
KoHnTtponbHas paboTa mo teme
30 "MexaHHYECKOEe IBIKECHHIE bubamorexa [IOK
. ' https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynec Tena. UMmynbe cuibl. 3aKoH
Bbu6moreka [JOK
31 COXpaHEHMsI UMITYJIbCA. YIIPYTroe U

HEYINPYroe B3auMOJEHCTBHUE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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Pemenue 3aga4y mo reme ""3aKkoH

but6mmoreka [IOK

32
COXpaHEHHUs UMIysbca' https://m.edsoo.ru/ffOb096¢c
33 VYpok-koH(pepenuus "PeakTuBHOE
JIBUKEHUE B PUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 M 0
CRAMIHCCRAR pabota # MOTHHOUTE https://m.edsoo.ru/ffOb0a84
PaGota cuibl TsKECTH, CUITBI bu6mmoreka [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopnas padora
36 «Ormpenenenue paboThl CUIIbI TPEHUS
MIpU PaBHOMEPHOM JBHXKEHUU TeJa 1Mo
TOPU30HTAIBHON TOBEPXHOCTU»
37 CBs3b 9HEPTUH U PAOOTHL
[loTenumanbHas YHEPrUs
Kunernueckas sneprus. Teopema o bubmuotexa [JOK
38 .
KUHETUYECKON IHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHHUKE
40 JlabopaTopHnas padora «/3yueHue bubmmorexa [LIOK
3aKOHA COXPAHECHUS YHEPT U https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoC IBUKEHHE B €TO bubmuorexa [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxaromye KojaeoaHusl. Bbu6moreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii ¥ Npy>KUHHBIN
MasTHUKA
44 VYpok-uccienoBanmne «3aBUCUMOCTh bubnuorexa [JOK



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

nepuojia KojJeOaHui OT KECTKOCTH
HPY>KUHBI K MAaCChI Tpy3a»

https://m.edsoo.ru/ff0b197a

45

[TpeBpaiienue sHEprun Npu
MEXaHUYECKUX KOoJeOaHHsIX

46

JlaGopaTtopnas padora
«OrmpesienieHue 4acToThI U NepHoja
Kosie0aHuM NPYKUHHOTO MAasITHUKA

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

47

JlaGopaTtopnas padora «IIpoBepka
HE3aBHCUMOCTH NepHoJia KoJieOaHHi
Ipy3a, HOABCHICHHOI'O K HUTH, OT
Macchl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHBL. CBOMCTBA
MeXaHu4ecKux BoJIH. [IpogosibHbIE 1
MIOTIEPEYHBIE BOJHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHbepeHius "MexaHndeckre
BOJIHBI B TBEPIOM TEIIE.
Ceiicmuyeckue BOJTHBI"

50

3ByK. PactipocTpanenne u oTpakeHue
3ByKa

o1

Ypok-uccnenosanue "Habmonenne
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKU Pe30HAHC

53

Ypok-koHbepeHus "YnpTpa3Byk u
nH(}pa3ByK B IPUPOJE U TEXHUKE"

Bbu6moreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe Mo
TeMe "3aKOHBI COXpAHEHUS.

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



https://m.edsoo.ru/ff0b197a
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

MexaHnudeckue KojaeOaHus U BOJTHBI"

Konrponbnas padora o Teme

55 "3akoHbI cOXpaHeHus1. MexaHndyeckue
KoJieOaHus U BOJIHBI"
DJIEKTPOMAarHuTHOE MOJIE. bu6mmoreka [JOK
56
DJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOICTBA DJIEKTPOMArHUTHBIX BOJTH
Ypoxk-koHbepenuus "llkana
58 3JICKTPOMATrHUTHBIX BOJIH. bu6nmoreka [IOK
Hcronb30BaHuE 2IEKTPOMATHATHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenosanue "Nzyuenue
59 C]i)f/'lCTB ) (S8 OMaFHI/ITHy:IIX BOJIH C bubmmorexa [IOK
P | https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOMIIBHOTO TesedoHa
Pemenue 3a1au Ha onpeneneHme
60 YaCcTOTHI U AJTUHBI AJIIEKTPOMArHUTHOM
BOJTHBI
DneKTpoMarHuTHas MPUpPOa CBETa.
61 Cko ZiTB cBeTa BOJ‘III-:OII:BIG CBOICTBa bubamorexa [IOK
P ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 ACIPOCTPAHEHHUE CBETA. 3aTMECHHUS bubmmorera [IOK
pactpocTp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XEHUsI CBETA. 3epKaa.
63 Pemenue 3amau Ha IpUMeHEHHE bubmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPa)KEHHsI CBETa
64 [Ipenomnenue cBera. 3aKoH bu6mmoreka [JOK

MMPECIOMIICHUA CBETA

https://m.edsoo.ru/ffOb3aea
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ITomaoE BHYTPCHHCC OTPAKCHUC CBCTA.

bubmuorexa [JOK

65 Hcronp30BaHue TOJIHOTO BHYTPEHHETO
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAAX
JlaGopaTtopnas padora
"UccnenoBanre 3aBUCUMOCTH yTJia
66 IPEJIOMIICHHUSI CBETOBOTO JIyda OT yriia
NaJIeHus Ha IpaHuIle "BO3IyX-
crekno""
VYpoxk-konpepenuus "VcnonbpzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKECHHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBSI3h"
but6mmoreka [IOK
68 JInazel. OnTHdUecKast cuiia JIMH3EI
https://m.edsoo.ru/ffOb3f2c
but6mmoreka [IOK
69 ITocTpoenue n3o0pakeHUil B IUH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopaTtopnas padora
"Onpenenenune GOKyCHOTO PaCCTOSHUS bu6mmoreka [IOK
70 . .
Y ONITUYECKOW CHITBI COOMpArOIIeh https://m.edsoo.ru/ff0b4206
JIUH3BI"
71 Ypok-koH(peperus "OnTuaeckue bu6mmoreka [IOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak onTHyeckas CUCTEMA. 3pPEHUE bubmorexa [IOK
9P https://m.edsoo.ru/ffOb4684
73 Ypok-koupepenus "JlegexTs
3peHus. Kak coxpanurts 3penue"
Pasnosxenue 6emoro cBeta B CIIEKTP. Bu6 OK
74 Omnbrtel Herotona. Croxxenue nosmorexa I

CIICKTpPAJIbHBIX IBETOB. Z[I/ICHepCI/IH

https://m.edsoo.ru/ff0c0f4c
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CBCTa

JladopaTtopHasi pa6ora "OnbIThI 110
pa3IoKEHUIO OENIOro CBEeTa B CIIEKTP U

75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH UX bubmmorexa LOK
P 5 et P https://m.edsoo.ru/ffOc0e2a
HaOJIOZICHNH Yepe3 IBETOBHIC
¢unbTpH"
VYpok-nipaktukym "BonHoBbIE
76 CBOICTBA CBETA: IUCIIEPCHS,
uHTepdepeHiys u audpaxaus”
77 Omnsitel Pe3epdopaa u mnanerapHas bu6muoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Monens atoma bopa
Hcnyckanue 1 OTJIONICHUE CBETa
79 aroMoM. KBanThl. JInHeivaTsie bubmmorera [IOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
VYpoxk-npaktuky™m "Habmonenue bubmuorexa LIOK
80
CIIEKTPOB UCITYCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIIBI Brbmmoreia LIOK
s A https://m.eds00.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [IOK
82
MOJIEIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHbBIE PEBPAIICHHUS. bubnuorexa LIOK
N3oTomns! https://m.edsoo.ru/ffOclal4
84 Pemenne 3aja4 1o teme: bu6mmoreka [IOK
"PanuoakTuBHBIC peBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon moypacmana
86 VYpok-koupepennus "PagnoakTuBHbIC bubnuorexa [JOK
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U3IIy4E€HHS B IPUPOJIE, MEIUIIMHE,
TeXHuke"

https://m.edsoo.ru/ff0c2126

87

SnepHbie peakiuu. 3aKOHBI
COXpaHEHHUS 3apsIOBOI0 U MacCOBOTO
YHCell

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBsI3M aTOMHBIX sjep. CBA3b
MAacCChbI U DHEPrun

Bbub6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amau mo reme "Snepubie
peakuun"

90

Peakunu cuHTE3a M IETIEHUS SED.
WcTtounuku sHeprun ConHua v 3BE311

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "Anepraas
sHepreTuka. JlencTeus
pPaIMOAKTUBHBIX U3TyYCHHUH Ha )KUBBIC
OpraHu3MbI"

92

[ToaroroBka K KOHTPOJIBHOU paboTe MO
TeMe "DIEKTPOMArHuTHOE IOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanroBnie saBiaenus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHast paboTa mmo teme
"DNEeKTPOMarHuTHOE IO0JIE.
ONEeKTPOMarHUTHBIE BOJHBI.
KBanTOBBIE ABIECHUS"

94

[ToBTOpEeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumonencreue tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 00o01eHue. Pemenue
PACUYCTHBIX U KAYCCTBCHHLIX 3a/4a4 IO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572
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teme "TeruoBbie mpouecch”

[ToBTOpenue, o6o0mmenue. Pemenne

96 ACUETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1 bubmorexa [IOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KII/] TennoBeix guraresneci"
IToBTOpenue, 0600meHue. Pemenue
but6mmoreka [IOK
97 pacyYeTHBIX M KAYECTBEHHBIX 3a71a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTtaHOBOK"
[ToBTOpeHue, 0600IICHNE.
98 JIaGopatopHsle pabOTHI II0 KypC 1 1 bubnmorexa LHOK
patop p ypey https://m.edsoo.ru/ff0c2c52
"CseToBbI€e ABiIEHUS"
[oBTopenue, o6o0menne. Padora c
99 TEKCTAMH II0 TeMe "3aKOHBI 1 bubmmorexa [IOK
\ https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[ToBTropenue, o6o0menue. Pabora ¢
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