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MynununaiabHOe 010/PKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«/laTbKOBCKas cpeansis oOueoOpazoBarenbHas mkona Ne3»

Annomauus K paboueit npozpamme
yueOHoro npeamera «duzuka»

PaGouass mporpamma yuebHoro mnpeamera «Duzuka» o00s3aTEILHON
OpeIMETHOW O0OJIaCTH «eCTeCTBEHHBIE HAayKW» pa3paboTaHa B COOTBETCTBHUH
®dI'OC 00O u peanuzyercs 3 roga ¢ 7/ no 9 kiaace.

PaGouass mporpamma pazpaboTaHa Tpynmoll ydyuTeded U onpeaenser
opraHuzaiuio o0pa3oBaTEIbHON NESITEIHHOCTH YUHUTENsI B IIKOJE MO MPEIAMETY
«Dusuka».

Pabouas nporpamma yueOHoro npeameta «Pusuka» spisercsa yactbio OOI1
00O onpenensromeii:

- cofiepKaHue;

- IUIaHMpPYEeMbIE  pe3yJbTaThl  (JMYHOCTHBIC, METalpeJIMETHbIC U
NPEMETHBIC);

- TEMaTUYECKOE TUIAHUPOBAHKE C yU4ETOM paboueli mporpaMMbl BOCITUTaHUS
1 BO3MOKHOCTHBIO Hctnionb3oBanus DOP/IIOP.

PabGouass mporpamma oOCyXKJeHAa U TMPUHITA PEHICHUEM METOJIUYECKOTO
OoOBEMHEHUSI M  COTJlacOBaHa  3aMECTUTENEM  JTUPEKTOpa Mo  y4eOHO-
BocnuTarenbHoi padote MBOY JICOII Ne3
Hara: 29.08.2024



HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO o00IIero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJOKEHUI W TpeOOBaHWI K pe3yiabTaTaM OCBOSHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MpOTrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM peaepanbHOil paboueil mporpaMMbl BOCIIUTaHUS U
Konnenmuuu npenogaBanus yaeOHoro npeamera «Ousuka».

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opmMupoBaHHe
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAlOMIMXCS M OPTaHU3AIHI0 HM3yUeHUS
bu3MKu Ha NEATEIHHOCTHOW OCHOBE. B mporpamme mo (u3uKe yYHTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu TtpeboBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM ¥ METalpeIMETHBIM pe3yJIbTaTaM O0Y4YEHHUS, a TaAKXKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHusl.

[Tporpamma o (u3HKe ycTaHABIUBAET paclpeesieHue yueOHoro Marepuaa
1o rojaM oOyueHwust (10 KiaccaM), MpeyiaracT MPUMEPHYIO TOCIIeI0BaTEeIbHOCTD
U3yYCHUs TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEIMETHOTO COJACP)KaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yJaroIuXCsl.

[Iporpamma mo ¢usmke pa3paboTaHa C MENBIO OKa3aHHUs METOAMYECKOM
MOMOIIIH YYUTENIO B CO3/IaHUU pab0oyeil MporpaMMbl IO y4eOHOMY MpEeIMETY.

®duszuka SABISETCS CUCTEMOOOPA3yIOIUM  JJIi  €CTECTBEHHO-HAaYYHBIX
y4eOHBIX IPEIMETOB, TIOCKOJIBKY (PM3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB
W SBIICHUM, H3y4yaeMbIX XUMHUEU, Ouoyioruel, acTpoHOMHEH U (PU3UYECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDa,
NpefocTaBiIsieT Haubojee sCHble O00pa3lbl NPUMEHEHHsS HAYYHOTO METoJa
MO3HaHMsI, TO €CTh CII0C00a MOyYeHHUsI JOCTOBEPHBIX 3HAHUHN O MUDE.

Onna w3 riaaBHBIX 3a7a4 (U3NUYECKOro O0pa3oBaHUsSI B CTPYKType OOIIETO
oOpa3oBaHusl COCTOUT B (DOPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe Y 00y4arommxcs.

N3yuenne ¢Qusuku Ha 0a30BOM ypOBHE TpeirojiaraeT OBJAJCHUE
CIIEYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCT!

HAY4YHO OOBSICHSITH SIBICHUS,

OLIEHWBATh U MOHUMATh 0COOEHHOCTH HAyYHOTO UCCIIEIOBAHUS,
UHTEPIPETUPOBATh  JaHHBIE W WCIOJb30BaTh  HAy4YHBIC
J0Ka3aTeNbCTBA JJIsl TOyYEHUS BBIBOJIOB.

Henu wusyuenus Qu3MKK HA YpPOBHE OCHOBHOIO 0011ero oOpa3oBaHUS
ompeneneHsl B Konuenmum mnpenomaBanus ydeOHOro mpeamera «®Duszmka» B
oOpa3oBareibHbIX opraHu3auusax Poccuiickoit ®enepauuu, peanusyromux
OCHOBHBIE 00111€00pa30oBaTeNbHbIE IPOrPaMMBbl, YTBEPKAEHHON pelIEHUEM



Komnerun MunuctepcTBa npocsetenust Poccuiickoit denepanuu (mpotokoa ot 3
nekadps 2019 r. Ne [TK-4BH).
Ieaun u3yyeHus PpU3HKH:
npuoOpeTeHne HWHTEepeca W CTpeMJIeHHs OOydYarouuxcs K HaydHOMY
U3YYCHUIO TPUPOABI, PAa3BUTHE WX HMHTEIUICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METO/IE MO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATETLCKOTO OTHOIIEHUS K OKPYKAIOIINM SBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3YUYCHHs
OCHOB CTPOCHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHuEe TPEACTABICHUNA O PONMW (UBMKH IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH,
pa3BUTHE  TpPEACTaBIEHUH O  BO3MOXKHBIX  cdepax  Oynymie
npo¢eCCUOHATLHON JIeITeIbHOCTH, CBSA3aHHOU ¢ (PM3UKOM, MOJATOTOBKA K
AanbHeHIeMy 00y4eHHUIO B TOM HampaBICHUH.
JlocTIKeHre 3TUX IeNiell mporpaMMbl MO (pU3MKE Ha YpOBHE OCHOBHOTO
oO1ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIESYIONMX 3aa4
npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHMU  BEUIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBaHTOBBIX
SBIICHUSX;
NpUOOpPETeHNE YMEHHUUN OMHUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
MCTIOJb30BAaHUEM MOJTYyYCHHBIX 3HAHMIA;
OCBOCHME METOJOB pELICHUs IMPOCTEHMIIMX pPAacyETHBIX 3a7ad4 C
UCTIOJIb30BaHUEM buznueckux MOJIeTIeH, TBOPYECKUX u
MPAaKTHKO-OPUEHTUPOBAHHBIX 3a7a4;
pa3BUTHE YMEHUI HAaOMIONaTh MPUPOIHBIC SBICHUS W BHITIOIHITH OMBITHI,
nabopaTtopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCTIOJIb30BaHUEM H3MEPUTEIHHBIX MPUOOPOB;
OCBOEHHE MPUEMOB PabOTHl ¢ MH(pOpMaluend (HU3NYECKOro COAEp)KaHus,
BKJItOUasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHAIH3 H
KPUTHYECKOE OlIEHUBaHNE NH(POPMAITUH,
3HAKOMCTBO €O cepamu mpodecCHOHaATBLHON NESITEIbHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMEHHHIMH TEXHOJOTHSIMH, OCHOBaHHBIMH Ha
JAOCTH)KCHUAX (PU3NIECKON HAYKH.
Ha usydenue ¢usuku (0a30BbIii ypOBEHBb) HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Hefelno), B 8
kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 waca B Hezelo).

[Ipennaraemslii B nporpamme 1no (Gpu3uke nepevyeHsb J1adopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHATENbHBIM XapakTep, yUUTENb I€JaeT BIOOP MPOBEACHHUS



7a00paTOpHBIX PA0OT M ONBITOB C YYETOM HUHAMBUAYAIbHBIX OCOOEHHOCTEHN
o0Oy4armuXxcs, CIHUCKa HKCIEPUMEHTATbHBIX 3a/laHUl, MPEeIaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT0 3K3aMeHa 1o (hU3MUKe.



COIEPKAHUE OBYUYEHUA
7 KJIIACC

Pa3znen 1. ®duszuka u e€ poJib B NO3HAHUYN OKPYKAKOIIEr0 MHPA.

®usuka — Hayka O npupone. SBieHus npuponbl. PU3NYECKUE SBICHUSA.
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUYECKHE, MArHUTHBIE, CBETOBBIE, 3BYKOBHIE.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnmyeckux BenuuuH. Dusmyeckue
npubopsl. [lorpemHocts n3mepennii. MexryHapoaHasi cuCTeMa €AMHHUII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKM H3Yy4yaloT MPUPOY.
EcrecTBeHHO-HayuHBIH METOJ TMO3HAHUS: HAOMIOJCHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIJIBHIKEHHUE THIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, OObSICHEHUE
HaOmoaaemMoro sBieHus. Onucanue GU3NUECKUX sIBJICHUH ¢ MOMOILBIO MOJENEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SBJICHUS.
2. ®usnueckue npuOOPHI U MpoIeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamophule padomot u onvimol.
1. OmpezeneHre UEHbI I€TIEHUS IKalIbl K3MEPUTENIBHOIO PUOOpa.
2. HM3mepeHue pacCTOSHUMN.
3. U3mepenne 00bEMa KUJIKOCTH U TBEPIOTO TEA.
4. OmnpeneneHre pa3MepoB MabIX TE.
5. M3mepeHue TeMmmeparypbl IPU I[OMOIUM >KUIKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIEPATYypPHI.

6. IIpoBenenue ucciaenoBaHus II0 MPOBEPKE TMIIOTE3bI. NAIBHOCTH IOJETA
HIapyKa, MyIEeHHOI0 TOPU30HTANIbHO, TeM OoJibllle, YeM OoJibllie BhICOTA
IycKa.

Pasnen 2. [lepBoHavyaibHbIE CBeeHHS 0 CTPOEHUM BelleCcTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. OBITHI,
JOKA3bIBAIOIIME JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne dactul] BemecTtBa. CBs3b CKOPOCTH JBW)KEHUS YacCTHL[ C
temneparypoil. bpoyHoBckoe nBuwxkenue, auddysus. B3aumonelictBue yacTuil
BEILIECTBA. IPUTSKEHNE U OTTAJIIKUBAHUE.

ArperatHple COCTOSIHHS BEILIECTBA. CTPOEHUE Ta30B, KUIKOCTEH U TBEPABIX
(KpucCTaJUTMYECKHX) Teld. B3anMMOCBs3b MEXKIy CBONCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmonenne OpOyHOBCKOIO JBUKEHUSI.



2. HaGmonenue nuddyszumn.
3. HaGmiogenwe  siBaeHWil,  OOBACHAIOIIMXCA  NPUTSDKEHUEM WU
OTTAJIKUBAHUEM YACTHUI] BELIECTBA.

Jlabopamopnuie padomut u onvimol.

1. OmeHka Juamerpa aromMa METOJOM psoB (C  MCIOJIbB30BAaHHEM

dororpadwuii).

2. OnbIThl 10 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHHUS .

Paznen 3. JIBu:keHue U B3auMo/ieiicTBHeE TeJl.

MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NPH HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BPEMEHM JIBUKEHUS.

SIBnenne nHepuuM. 3aKOH HMHEPUUHU. B3auMOAEHCTBHE TeNl KAaK NpPUYMHA
U3MEHEHUsT CKOpPOCTH JBWXXEHMA Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
IInotHoCcTh BemecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
00BbEMa BelllecTBa.

Cuita Kak XapakTepuCTUKa B3auMoAeucTBHs Tenl. Chiia ynpyrocTd M 3aKOH
I'yka. MI3MepeHue cuibl ¢ MOMOLIBIO TMHAMOMETpPA. SIBICHUE TATOTEHUS U CHJIA
TskecTd. CHlla TSDKECTH Ha Ipyrux maHerax. Bec tena. HeecomocTs. CrioxeHne
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOomelcTByronas cui. Cuna TpeHUS.
TpeHue CKOIbKEHNs U TPEHHE NMOKOS. TpeHue B MPUPOAE U TEXHUKE.

Hemoncmpayuu.

Habmronenre MexaHUn4ecKoro ABMKEHUS Tela.
N3mepeHune CKOpoCTH NPSIMOJIMHENHOTO JBUKEHHUS.
Habmtonenue sBiieHUs HHEPLUU.

1

2

3

4. HaOmroneHue n3MEeHEeHHs] CKOPOCTH MPU B3aUMOIEHCTBUHU Tell.

5. CpaBHEHHE MacCC 110 B3aMMOJACHCTBUIO TEIL.

6. Cno)xeHue CuJl, HalPaBJIEHHBIX 110 OJHOW MPSMOM.

Jlabopamophule padomot u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBWKCHUS (IIIapHKa B KUIKOCTH,
MOJIEIIN JIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajiee).

2. OmpeneneHue CpelHEH CKOPOCTU CKOJIbKEHUA Opycka WM IIapuKa Mo
HAaKJIOHHOM IIOCKOCTH.

3. OnpeneneHue INIOTHOCTU TBEPAOTO TENA.
OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aedopmarium)
MPYXUHBI OT TPUII0)KEHHOW CHIIBI.

5. OnbITHI, IE€MOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHUS OT
BECAa TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. /laBiienue TBEPABIX TeJl, :KUIKOCTEH 1 ra3oB.



Hasnenune. CriocoObl yMEHBIICHHS U YBEIUYEHUs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJeHUs raza oT o0béma, TemrepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTIMHU W ra3zamu. 3akoH Ilackans. ITneBmartnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS >KUJIKOCTH OT TayOuHBbI. ['mapocraTmueckuid
napanokc. Cooburaronyecs cocyasl. ['uapaBnnyeckue MeXaHU3Mbl.

Atmocdepa 3emun u armocepHoe naieHue. [IpuumHbl CcyliecTBOBaHUS
Bo3aAyliHON o6osiouku 3emiu. OmbiT Toppuuennu. M3mepenune atmocdepHOTo
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpuGops! 11t u13MepeHus: arMoc(hepHOro TaBICHHUS.

JlelicTBHE )XUAKOCTHA U Tra3a Ha IOIPYKEHHOE B HUX Tejo. BelTankusaromas
(apxumenoBa) cuina. 3akon Apxumena. [TnaBanue ten. Bo3myxomiaBanue.

Hemoncmpayuu.

o g~ wDbd e

~

3aBUCUMOCTb JIABJIEHUS r'a3a OT TEMIIEPATYPBHI.

ITepenaua naBieHUs )KUIKOCTHIO U Ta30M.

Coobmaronuecs coCybl.

I'mppasinnueckuii npecc.

[IposiBnenue neicTBrUs aTMOCHEPHOTO J1aBJICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHON YacTH
TeJIa U INIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLLEN CUJIbI BECY BBITCCHEHHOM YKUJIKOCTH.
YcoBue mIaBaHys TeJl: IUIABAHUE WA NOTPY)KEHHUE TEJI B 3aBUCUMOCTHU
OT COOTHOILEHUS IUNIOTHOCTEN TEJIa U JKUIAKOCTH.

Jlabopamophule padomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJI€ OT 00bEMa MOrpyKEHHON B
KUJKOCTh YaCTHU TEJa.

OmnpeneneHne  BBITAIKUBAIOUIEH  CWIbl, JCHCTBYIOUIEW Ha  TEJIO,
MOTPYKEHHOE B KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, TEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MACCBI TEJIA.

OnpITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTH  BBITAJIKHUBAIOLIEH  CHIIBI,
JCHCTBYIOIIE Ha TeJlo B JKUIKOCTH, OT 00bEMaA MOrpyXKEHHOW B
KUJKOCTh YAaCTH T€JIa U OT TUIOTHOCTH KUJKOCTH.

KoHcTpynpoBanue apeoMeTrpa WM  KOHCTPYMPOBAaHHME JIOAKH U
OIpeieJIEHUE €€ rpy30N0AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. JHeprusi.

Mexanudeckast padota. MOUIHOCTb.

[IpocTbie MexaHM3MBbI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuiio
paBHOBecus pbruara. [I[pumeneHnue npaBuiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W NOTEHUHMAIbHAs DHEPTHUS.
IIpeBpaleHne 0OTHOTO BHUJIa MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAaHEHUS
DHEPIUU B MEXAaHUKE.

Jlemoncmpayuu.

1. IIpumMepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padomut u onvimol.

1. Omnpenenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JABMKEHUM Tela

10 TOPU3OHTAJIBHON ITIOBEPXHOCTH.
2. HccnenoBaHue ycia0BUM paBHOBECHUS pblyara.
3. M3amepenne KII/] HaKJIOHHOW MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUSI MEXaHUUYECKON YHEPIHUHU.
8 KJIACC

Pasnen 6. TensioBble siB1eHNS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUM CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. OIBITEI, MOATBEPXKIAIOLIUE
OCHOBHBIE MOJIOKEHNS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBEPAOro, JKUAKOTO U Ta3000pa3HOrO COCTOSIHUM BeIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBONCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUU MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHu€ U KaWJUISIPHBIE SIBIEHUS. TEIUIOBOE PaCIIMPEHUE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
yactull. BuyTpenHsis sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPrUu:
Temionepeaaya 51 COBEPIIECHUE paboTHI. Bunsl TEIUIONEpENAYN:
TEIUIONPOBOIHOCTh, KOHBEKIINS, U3ITyUYCHHUE.

KonuuecTtBo TemnoTel. YjenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TeruioBoro Oananca. IlnaBineHue u
OTBEPICBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[lapooOpazoBanue u konHjaeHcaius. Vcnapenue. Kunenue. YnaenpHas Ttemiiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPATypbl KHUIIEHHUS OT aTMOC(HEpPHOro
JABJICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEILUIOTA CTOPAHUS.

[Mpunnunel pabotsl TerioBbix asurareneit KIIJ[ TemmoBoro asuratens.
TermnoBble IBUTATENIH U 3a1UTA OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHMS U NPEBPAILLECHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HabGmonenne OpOyHOBCKOIO JBUKEHUSI.
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Hab6monenue nuddysun.

Habmronenue sBieHUi CMauYuBaHUs U KAWJUISIPHBIX SBJICHUA.
HaOmroneHue TeninoBoro pacMpeHus Teil.

W3MmeHeHue naBlieHUs raza Mpu M3MEHEHHH 00bEMa M HArpeBaHUU WM
OXJIAXKICHUH.

[IpaBuia usmepeHus: TeMnepaTypsbl.

Bunel Trerionepenaymu.

OxJa)xieHue Npy COBEPIIEHNUN PAaOOTHI.

HarpeBanue npu coBepiieHun pabOThl BHEUTHUMU CUIIAMH.

. CpaBHEHHE TEIUTOEMKOCTEN PA3IUYHBIX BEILECTB.

. HaGmonenne kuneHusl.

. HaGnroienre nocTostHCTBA TEMIEPATyphbl IPH TIIaBICHHUH.
13.

MOI[GJII/I TCIIIIOBBIX I[BHFaTeﬂeﬁ.

Jlabopamopnuie padomut u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl O OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHHUS.
OMnbITHI 10 BBIPAIIMBAHUIO KPUCTAIIIIOB IOBAPEHHOM COJIM MJIM caxapa.
OnpIThl 10 HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUsSI Ta30oB, >KUIKOCTEH U
TBEPABIX TEI.

OrnpeneneHue gaBiaeHUs BO3AyXa B 0a/UIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €r0
00BbEMa 1 HarpeBaHUs I OXJIAXKACHUS.

[IpoBepka runoTe3nbl TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTU
B TEPMOMETPUYECKOHN TPyOKE OT TEMIIEPaTypBhI.

HaGmtonenne wu3MeHEHHsT BHYTPEHHEM OJHEpruM Tejla B pe3ysibTaTe
TerIonepeaadyu u padoThl BHEIIHUX CUJL.

HccnenoBanue ABJIEHUS TEIJI000OMEHA PU CMEIIMBAHUM XOJOAHOU U
ropsiuYeu BOJIBI.

Omnpenenenne  KoOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  MpH
TEIJI000MEHE C HArPEThIM METAIUIMYECKUM LUITUHAPOM.

Ornpenenenue yaenbHON TEIIOEMKOCTH BELIECTBA.

HccenenoBanue nporecca uCrapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIIAJKHOCTH BO3yXa.

Onpenenenue yieapHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. JnekTpuyeckue i MATHUTHBIE SIBJICHUS.

Onextpusanus Ten. J[Ba pona dIEKTPUYECKHX 3apsAnoB. Bsaumoneincrsue
3apsDKeHHBIX  Tell.  3akoH Kynona (3aBUCUMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsDKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHHS MEXKITy TEIIAMHU).

Onektpuueckoe mnone. Hanpssk€HHOCTh 3ieKTpuueckoro mois. llpuHuun
CYNEPIIO3UIIMHU DIICKTPHUYECKUX Toiel (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTAPHBINA AJIEKTPUUYECKUN 3apsii.
Crpoenune aroma. IIpoBOOHMKM UM AUDJIEKTPUKH. 3aKOH  COXPAHEHHUs
AIEKTPUYECKOTO 3apsa.

ONEKTpUYECKUN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHMKH TIOCTOSSHHOTO TOKa. JICHCTBHS JJIEKTPUYECKOr0 TOKa (TEIUIOBOE,
XAMHUYECKOE, MArHUTHOE). DIIEKTPUYCCKUI TOK B )KUIAKOCTSAX U rasax.

Onektpuueckasgs nenb. Cuia  TOKa.  DJEKTPUYECKOE  HAIpsKEHHE.
ComnpoTuBneHrne NMPOBOJHUKA. YIETBHOE CONPOTUBJIEHHE BemlecTBa. 3akoH OMa
st ydactka uenu. [locinegoBaTenbHOE M MAPAIUIENBHOE  COEAMHEHUE
ITPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOrOo ToKa. 3akoH JDxoymns—Jlenua.
DnexkTpudecKue enu U NOTpeOUuTeNH IeKTpUIecKoil sueprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

IloctossHHBIE ~ MarHuThl.  B3auMonelcTBHE  NOCTOSHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHoe nosie 3eMJIM ¥ €r0 3HAYEHUE NI KU3HU Ha 3eMIle.
OmeiTr  Opcrena. MarHutHoe 1oje  JJIEKTPUYECKOTO Toka. IIpumeHeHwue
AJIEKTPOMArHUTOB B TEXHUKE. JIeiICTBME MAaTHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DNeKTpOoABUraTeNlb MOCTOSIHHOTO TOKa. lcmosb3oBaHMe JlEKTpoOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SBneHne snekTpoMarHuTHOM MHAYKIKU. [IpaBuno Jlenna.
DeKTporeHepaTop. Crnoco0b1 MOJTyYEHUS AIEKTPUUYECKOU DHEPTHHU.
DNEeKTPOCTAHIIMH HAa BO30OHOBJISIEMbIX HCTOUHHUKAX SHEPTUU.

Hemoncmpayuu.

DIIeKTpu3anus Tel.
JIBa posia dIEKTPUYECKUX 3apsiA0B U B3AUMOACHCTBHE 3apSIKEHHBIX TEII.
YCTpONCTBO U AEUCTBUE DIEKTPOCKOIIA.
DneKTpocTaTudecKas HHIYKLIHS.
3aKOH COXpAaHEHHMS DJIEKTPUUECKHUX 3aPsI0B.
[IpOBOAHUKH U JUIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN IOCTOSIHHOTO TOKA.
JIeHCcTBUS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUN TOK B JKUJIKOCTH.
. I'a30BbI11 pa3psn.
. I3mepeHnue cuiipl Toka aMIepMeTpoM.
. I3mepeHnue 2JIeKTpUYECKOro HaNpsHKEHUS BOJIbTMETPOM.
. Peocrar n MarasuH conpoTHBIICHHIA.
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. BzanumoernicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenvupoBaHre HEBO3MOKHOCTH Pa3JAEIEHUS MMOJKOCOB MArHUTA.

=
[op]



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenrpoBaHuE MAarHUTHBIX MOJIEN OCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHO€ 1oJ€ TOKa. DIEKTPOMATrHUT.

JlelicTBuE MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DJIEKTPOABUTATENIb MOCTOSIHHOTO TOKA.

UccnenoBanue siBIECHUS 3JIEKTPOMATHUTHOW UHTYKIUU.

OmneiTel @apajes.

3aBUCUMOCTh HANpPaBICHHUS WHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HHUKHOBEHHUS.

DIIEKTPOTEHEPATOP NOCTOSTHHOT'O TOKA.

Jlabopamopnuie padomut u onvimol.

1.

o o &~ w

10.
11.

12.

13.

14.

15.

16.

OnpiThl MO HAOMIONEHUIO JJEKTPU3ALUMU TN HWHAYKIUEH U TpH
CONPUKOCHOBEHUHU.

HUccnenoBanne nEeMCTBUS JJIEKTPUYECKOTO TIOJ HA NPOBOJHUKH U
TUDJIEKTPUKH.

CoOopka u npoBepka padOoThI ANEKTPUIECKOMN 1IETIH MMOCTOSTHHOTO TOKA.
W3mepeHue u peryupoBaHue CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HANPS>KEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TOKA, MAYIIETO 4Y€pe3 pEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSDKEHMS Ha pEe3UCTOpeE.

OnbITHI, JE€MOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUUYECKOTO
CONMPOTHUBJICHHUS] MPOBOJAHMKA OT €ro JUIMHBI, IUIOUIaJAH IONEPEUYHOIo
CEYEHMs U MaTepuara.

[IpoBepka mpaBuia CJIOKEHHUS HANPSHKEHUH MPU  IOCIEI0BATEIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBmia A CHJIbl TOKa HpH MNapajuieIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOIO TOKA, UIYIIEr0 YEPE3 PEe3UCTOP.
OnpeneneHue MOLIHOCTH AJIEKTPUUECKOTO TOKA, BBIAEISAEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIOUKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJI narpesarens.

HccnenoBanrie MarHUTHOrO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
WN3yueHne MarHUTHOTO TIOJISI TOCTOSIHHBIX ~ MAarHUTOB MpPH  HX
00BEUHEHUY U Pa3/IeJICHUH.

HccenenoBanue AeHCTBUSA 3JIEKTPUYECKOI0 TOKA HA MArHUTHYIO CTPEIIKY.



17. OUBITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJEHCTBHS
KaTylIKM C TOKOM M MarHura OT CHWJIbl TOKa M HAalpaBICHUS TOKa B
KaTyIlKe.

18. I3yuenue nercTBUs MarHUTHOTO 110JIsI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydyeHue paboThl 37€KTPOJBUTATENS.

20. U3mepenne KII/] 251ekTpoaABUTraTeNbHON YCTAHOBKH.

21. OnpITBI O MCCIEAOBAHMUIO SIBJIEHUSA DJIEKTPOMAarHUTHONM WHAYKLUU:
HCCIICIOBAHUE W3MEHEHUM 3HAYEHWs W HANPaBICHUS HWHIAYKIIMOHHOIO
TOKa.

9 KJIACC

Pa3zpnen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe aBwKeHHe. MarepuanpHass Touka. Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAaHWYECKOTO JBWXKEHHs. PaBHOMEpHOE NPSIMOJIIMHENHOE
nBwkeHne. HepaBHOMepHOe npsMoinHEHOe ABrKeHHe. CpenHsss 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUYKEHUU.

VYckopenue. PaBHOyckopeHHOe TNpsiMOJuMHEWHOe JBukeHue. CB0OOOIHOE
nagenue. OneiTel ['anunes.

PaBHOMepHOE ABMXKEHHE MO OKpYy>KHOCTH. Ilepumon u wactora oOpalleHus.
JInnerHas u yrinoBas CKOpOCTH. LIEHTpOoCTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH Herotona. Bropoii 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIKN CyNEepIIO3UIIUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuiia TPEHUS CKOJIbKEHUSI, CUJIa
TPEHUS MOKOsI, APYTUE BUIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUs. Y CKOpeHHE CBOOOJHOIO
najgeHus. JlBmxenune mianer BoKpyr Connuoa. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs U nieperpysku.

PaBHOBecre MarepuanbHON TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUIEHHON OCBIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenune umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE NBUKEHHE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHus. CBsA3b S3HEpPruu U padboThl. IloTeHlnanbHas 3HEPrus Tela, NOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMiu. [loTeHIManbHas SHEpPrus cKaTto npykuHbl. Knnetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW JHEPrUU. 3aKOH COXPAHECHMSI MEXAaHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HabGmropeHne MeXaHMYECKOTO JABM)KEHHS Tejla OTHOCUTENIBHO Pa3HbIX TeJl

OTCYETA.
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9.

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

CpaBHeHUME NyTEN U TPACKTOPUN JBHKEHHUS OJHOTO M TOTO K€ Teja
OTHOCUTEJIBHO PA3HBIX TEJI OTCYETA.

N3mepenune CKOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKECHMUS.
HccenenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGmtonenne 1BUKeHUS TeIa MO OKPYKHOCTH.

Habmonenre MeXaHU4YeCKUX SIBJICHUH, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM U  YCKOPECHHOM  JIBMKCHUU
OTHOCHUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAcChl Tejla W JCHUCTBYIOUIEH HA HETO
CUJIBL.

HaGmronenne paBeHcTBa CUJT IPU B3aUMOJICHCTBUM TET.

N3meneHne Beca Tena npyu yCKOPEHHOM JABUKEHHH.

Ilepenava ummynbca Npyu B3aUMOJECHCTBUY TEN.

[IpeoGpazoBaHus SHEPTUU TPU B3aUMOICUCTBUU TE.

CoxpaHeHne UMITyJIbca MPU HEYNIPYTOM B3aUMOJIEVCTBHUH.

CoxpaHeHre UMITyJIbca MPHU a0COJIIOTHO YIPYTOM B3aUMOJIEHCTBHH.
Habtonenre peakTUBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTrUu Mpu CBOOOIHOM NaJACHHH.
CoxpaHeHne MEXaHUYECKOM SHEPTUU NPH IBU>)KEHUU TeNa MO IEUCTBUEM
MPY’KHUHBI.

Jlabopamopnuie padomut u onvimol.

1.

KoHcTpyupoBanue Tpakra i pa3roHa W JajbHEHUIIEro paBHOMEPHOTO
JBUKEHUS IIapUKa UM TEJIEKKU.

OmpeneneHue CpelHEe CKOPOCTU CKOJBXKEHHS OpyCKa WM JIBHOKEHUS
HIapyKa o HaKJIOHHOM MJIOCKOCTH.

OmnpeneneHue yCKOpEeHHs] Tela MNpPU PABHOYCKOPEHHOM JIBJKEHHMH I10
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciu NpU PaBHOYCKOPEHHOM JIBDKEHHH 0e3
HAaYaJIbHOM CKOPOCTHU IYTH OTHOCATCA KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTA CHJIBI TPEHHUS CKOJBXEHHUS OT CHIIbI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue K03PPULIHUEHTA TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS] NPU PABHOMEPHOM JBM)KCHHM Tela
10 TOPU3OHTAJILHON ITOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIBI  YIOPYrOCTH TIpU  TMOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJBUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aKkoHa COXpaHEHUs! YHEPTUU.

Pa3znen 9. Mexannueckue Kojae0aHUsA M BOJIHBI.

KonebarensHnoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: TepUO,
4acToTa, aMILIATyxa. MaremMaTU4eCKUil U NPy KUHHBIM MasTHUKU. IIpeBpaiienue
HHEPTUU NPH KOJIeOATEIHLHOM JIBUKEHUH.

3aryxawmue  kojeOaHus.  BoiHyxkaeHHble — konebanus.  Pe3onaHc.
Mexanuueckue BoJIHbL. (CBOWMCTBA MEXaHMYECKUMX BOJH. [IpomonbHbie U
nornepeyHble  BOJHBI. JInMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHn4eCcKre BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxeHue 3Byka. MHppa3Byk u
yIIBTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue kosie0aHuil TE MO IEUCTBUEM CHUJIIBI TSXKECTU U CUJIBI
YIPYTrOCTH.

HaGmonenue konebanuil rpy3a Ha HUTH U Ha TIPYKUHE.
HaGuntoieHre BbIHYXI€HHBIX KOJIEOaHUIN U pe30HaHCA.
Pacnpoctpanenue mpoaoIbHBIX U MONIEPEYHBIX BOJH (Ha MOJIEIHN).
Ha6mtoeHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYyCTUYECKHI PE30HAHC.
Jlabopamopnuie padomut u onvimol.
1. OmpezgeneHue 4YacToThl M Mepuoja KoneOaHWW MaTeMaTUYecKOTo
MasiTHUKA.
OnpeneneHue 4acToThl U IEpUOAA KOJIeOaHUN MPYKUHHOTO MAsITHUKA.

3. HccnepoBanue 3aBUCMMOCTH MepuoAa KojieOaHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJIEOaHUH MPYKUHHOTO MAsITHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTHU MepUoAa KOoJeOaHWM Ipy3a, MOJABELIEHHOTO K
HUTH, OT Macchl rpysa.

6. ONbITHl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh  MepHoJia  KoJeOaHui
MPY>KUHHOTO MasiTHUKA OT MaccChl rpy3a 1 )KECTKOCTH MPY>KUHBI.

7. M3mepeHue yckopeHHus: CBOOOIHOTO MaICHUs.

Pa3nen 10. DuekTpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  ODJIEKTpOMarHuTHble  BOJHbL.  CBolicTBa
ANEeKTpOMarHuTHeIX BodH. [llkanma snekTpoMarHuTHBIX BOJH. lcnosb3oBanue
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QJICKTPOMAriuTHBIX BOJIH OJIA COTOBOM CBSI3M.



OnekTpoMarHuTHas npupojsia cBera. CKOpocTh cBeTa. BoJgHOBBIE CBOMCTBA
CBeTA.

Jlemoncmpayuu.

1. CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH.

2. BomnHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie padomut u onvimel.

1. 3yueHue CBOMCTB SJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHJIBHOTO

TenedoHa.
Pa3nen 11. CBeToBble sIBJI€HHS.
JlyueBas  Mogmenbp  cBera. HNctounuku  ceera.  IlpsamosnHenHoe

pacnpoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxkenue cpeta. [1nockoe
3epKajio. 3aKOH OTPAKEHHUSI CBETA.

IIpenomsienne cBeta. 3akoH mpenomiieHusi cBera. [lonHoe BHYTpeHHee
OTpakxeHHE cBeTa. lIcnoyb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUsS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xonm gnydeit B nunH3e. Onruueckas cucrema (¢oToanmnapara,
MHKpOCKONa M Tejeckoma. ['ma3 kak onruueckas cucrteMa. binm3opykocts u
JAIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekrp. Onbitel HeloToHa. Croxenue
CIIEKTPaJIbHBIX I[BETOB. J(rcniepcus ceera.

Hemoncmpayuu.

IIpsAMonHEHHOE pacIpPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n3o0paxeHUi B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrudeckuii CBETOBOI.

Xox mydeid B coOuparoiei J1uH3e.

XoJ 1y4ey B pacCeUBAOLIEH JIMH3E.

[Tonyuenne n300pa>keHU C MOMOIIBIO JIMH3.

[Tpunuun nevictBus Gporoannapara, MUKpPOCKOIIA U TEJIECKOIIA.
10. Mopaens 1i1asa.

11. PaznoxkeHue 6€10ro cBeTa B CIIEKTP.

12. [lonmy4yenue Oenaoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX IIBETOB.
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Jlabopamophuie padomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIila OTPAXKEHUSI CBETOBOTO Jiyya OT yrja
naJIeHuUs.
N3yuenne xapaKTepUCTUK U300paXKEHUs MpeIMETa B TUIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHHsI CBETOBOTO Jiyda OT yria
MaJIeHUs Ha TPAHUIIE KBO3yX—CTEKIION.



[Tonyuenne n300pakeHU C MOMOIILI0 COOMPAIOIEH JTUH3HI.

5. Omnpenenenuie (POKYCHOTO pacCTOSHUS U ONTUYECKOW CUIIbI coOMparouiei
JIVH3BI.
OnpITHI O Pa310KEHUIO OEJIOT0 CBETa B CHEKTP.
OnpIThl 1O BOCHPUSTHIO LIBETA MPEIMETOB MPU UX HAOIIOJEHUU yepe3
L[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanTtoBbIe sIBJIEHUS.

Omneitel Pesepdopaa u nmanerapHas mojaenb atoma. Mogens aroma bopa.
Hcnyckanue u nornomnieHue ceera atroMoM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOIO
aapa. HykionHags woxaens aTroMHOro sapa. M3orombsl. PannoakTuBHBIE
npeBpaneHus. llepron monypacnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHWs 3apsSA0BOTO M MAacCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Maccsl U dHepruu. Peakuuu cuHTE3a U
nenenus saep. Mctounnku 3ueprun ColiHIla U 3BE3T.

SlnepHas sHepreTuka. JleWcTBUS pPaaMOAKTUBHBIX W3JIYYEHUN Ha JKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CrnekTpbl U3JIy4EHUS U NOTIIOICHUS.

2. CrHexTpsl pa3jIM4yHbIX Ia30B.

3. CmekTp BozopoJa.

4. HabGnronenue TpekoB B kamepe Buibcona.

5. PabGota cuérunka HOHU3UPYIOMIMX U3TyUYEHUH.

6. Perucrpamus nsziy4eHus NpupOJHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamophule padomot u onvimol.

1. HaGmroneHue CIIOMIHBIX U JIMHEWYATHIX CIEKTPOB U3TyUYEHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHHUE YHEPTUM YACTHULBI 10 TOPMO3ZHOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepeHue paanoakTUBHOTO (oHA.

IHoBTOpHTEIBLHO-00001IAKOIIMIT MOAYJIb.

[ToBTOpUTENHEHO--00001IAIONTNI MOAYJIb TPEAHA3HAYEH AJI1 CUCTEMaTU3alun
u  0000mIeHHUs]  TOPEIMETHOTO  COJACpKaHWsI U OMNbITa  JEATEIbHOCTH,
NPUOOPETEHHOIO MPU U3YUYEHUH BCETO Kypca (QU3MKH, a TaKKe JUIsl OATOTOBKU K
OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy M0 (u3uke a1 oO0ydaromuxcs,
BBIOPABILIKX 3TOT YU4EOHBIN MpeaMeT.

[Ipn M3ydyeHHH AAHHOTO MOJIYJIS PEAIM3YIOTCS U CHCTEMATU3UPYIOTCS BUBI
JeSTENbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBACTCA JTOCTUKEHUE MPEAMETHBIX U
METalpeJMETHBIX  IJIAHUPYEMbIX  PE3yJNbTaTOB  0O0y4YeHHs, (opMUpyeTCs
€CTECTBEHHOHAYYHAs] TPaMOTHOCTb. OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUW TPUPOABI U TEXHUKH, OBJIAJACHUE YMEHUSMH OOBICHATH (Pu3nueckue
SBJICHUS, NPUMEHAS I[IOJIyYCHHBIC 3HAHUS, pelarb 3aJayd, B TOM YHUCIE
KaY€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpyuHUMNIHATBEHO AESITEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peaanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYarIIUecs BBIMOJIHSAIOT 3aJaHus, B KOTOPHIX UM
[IpeJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pPACMO3HABaTh M HAyYHO OOBSICHATH
(duzuYecKue SIBJICHUS B OKpYKatoIeH MPUPOie U MOBCETHEBHOM KU3HU;
MCIIOJIB30BaTh HAyYHbIE METO/bI UCCIACAOBAHUS (PU3NUECKUX SBJICHUHN, B TOM
YHUCIIE JJIs1 IPOBEPKU TUIIOTE3 U MTOJYUYECHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAyYHbIE OCHOBBI HAW0OJIEE BAXKHBIX JOCTHIKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, MPAKTUYECKOTO MCTIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB
DHEPTUM.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOT'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTHKCHHUE TMYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.
B pe3ynbTaTe udydeHus: Gu3MKA Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHuUs

y obyuaromierocst 6yayT copMUpOBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YJIbTAThI B
JacTu:

1) naTPHOTHYECKOT0 BOCIIUTAHMSI :

[] mposiBIIeHHE UHTEpeca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOMN

(bu3nUeCcKol HayKH;

[] IEHHOCTHOE OTHOIICHUE K JOCTHYKCHUSAM POCCUUCKUX YUEHBIX--(PH3UKOB;

2) TPa’KIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS .

[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAUNMBIX

M OTHUYECKHX TMpoOJeM, CBSA3aHHBIX C MPAKTHUYECKUM TMPUMEHEHHEM

JNOCTUXKEHUN (DU3UKH;

[1 oco3HaHWE BAKHOCTH MOPAIBbHO--3TUYECKUX MPUHIUIOB B JIEATEIHHOCTH

Y4E€HOIO;

3) 3CTeTHYECKOIr0 BOCIIMTAHMS

[1 BOCTIpHSITHE ACTETHUYECKUX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO

MOCTPOCHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS

[J oco3HaHMe LEHHOCTU (U3MUECKOM HAayKH KaK MOILHOIO WMHCTPYMEHTa
II03HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOIMH, BaXKHEWILEH COCTABIIAIOLIEH
KYJbTYDHI,

[1 pa3BUTHE HAay4YHOH JTFOO003HATEIHHOCTH, WHTEpEca K HCCIIEI0BATEIbCKOM
JeSITeIbHOCTH;

5) ¢opmupoBaHus  KYJAbTYpPbl  310pPOBbS M  3MOIHOHAJIBLHOIO
0s1aronosy4ums:

(] oco3HaHHMe LEHHOCTH O€30IacHOro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH TpPaBUI OE30MACHOTO TOBEJACHUS Ha
TpaHCIIOpTE, HA JOPOTaxX, C DJIEKTPUUYECKHUM M TEIUIOBBIM OO0OpPYIOBAaHUEM B
JOMAITHUX yCIOBHSIX;

[} chopMHpOBaHHOCTh HaBbIKa peQUIeKCHUU, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TaKOTO e MpaBa y IPYyroro 4eloBeKa;

6) TPy10BOT0 BOCTIMTAHUSI
[] akTMBHOE Y4YacTHE B PCIICHHH MPAKTHUYECKUX 3a1a4d (B paMKax CEMbH,
00pa3zoBaTeNbHON OpraHU3alllH, TOPOja, Kpas) TEXHOJIOTMYECKOW U



COIMAIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMMX B TOM 4YHUCIE U (PU3MUECKUX
3HAHMU,
[J MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO Tpodeccuii, CBI3aHHBIX C PUBUKOM;
7) 3K0JIOrHYeCcKOro BOCIIMTAHMS
[J opueHTanus Ha MpuMeHeHue (U3UYECKUX 3HAHUU IS pEelieHus 3aaad B
0o0JlacTU OKpY’)KAroIIeH Cpelbl, IUIAHUPOBAHUS TIOCTYNKOB W OLIEHKH UX
BO3MO>KHBIX ITOCJIEICTBUH JUUISI OKPYKAIOIIEN CPELBI;
[J oco3HaHue Tri100albHOTO XapakKTepa HKOJOTUYECKUX MPoOJeM M MyTeu ux
pelieHus;
8) amanTamuM K M3MEHSIIOIIHMCS YCJOBHSIM CONHAJILHOH W TPUPOTHOI
cpeasbl:

[] moTpeOHOCTh BO B3aUMOJICHCTBUU NPHU BBHINOJHEHUU HCCIEIOBAHUN U
MPOEKTOB (U3UYECKOW HAIMPABIECHHOCTH, OTKPBITOCTh OMNBITY UM 3HAHUSAM

IpYTux;

[] mNoBbILIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NEeSTENbHOCTD;

[ noTpedHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWUM, B TOM YHCIE
dbopmynupoBaTh HACH, TMOHSATHSA, TUIOTE3bl O (PUIMUECKUX OOBEKTaX U
SIBJICHUSX,

] ocozHanue Ae(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTU
busuKwy;

[l mmaHupoBaHUE CBOETO Pa3BUTUS B MPUOOPETEHHUU HOBBIX (PUBMUYECKUX
3HAHMU,
[] cTpemiieHHe aHaJU3UPOBATh U BBISIBIIATH B3AMMOCBSI3U MPUPOABI, 001ECTBA
Y HKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (PU3HUECKUX 3HAHUMA;
[J OIleHKa CBOMX JOEUCTBUM C YYETOM BIMSHUSA HAa OKPYXKAIOLIYI0 Cpeny,
BO3MOXHBIX TJIOOQJIbHBIX MMOCIEACTBHIM.

METAINIPEIMETHBIE PE3YJIBTATbI

B pesynbTaTe OCBOGHHS MpOTpaMMBI 1O (U3MKE Ha YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0y4darouierocst 0yayT chopMupoBaHbsl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC JEHCTBU,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  y4eOHBIC  JCHCTBUS,  pETyJISITHBHBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIC y4eOHbIe 1eiiCTBUA

Ba3oBble JJornuecKue 1eicTBUSA .



BBISIBISITH M XapaKTePU30BaTh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB
(stBIICHUH);
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS JIS
0000111eHHs U CPAaBHEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH ¥ MPOTHBOPEYHS B pacCMaTpuBaeMbIX (pakTax,
TAHHBIX U HAOTIOJACHUSAX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSM;
BBISIBJISITh TTPUYMHHO--CJICICTBEHHBIC CBS3M TMPHU HM3yYeHUH (PU3UIECKHUX
SIBIICHUI W MPOIIECCOB, JENaTh BHIBOJBI C MCIOIb30BAaHUEM JIEAYKTHUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIBUTATh THUIOTE3bI O B3aMMOCBS3IX
(U3UYECKUX BEIIUYNH;
CaMOCTOSATENIHO BBIOMpaTh CHOCOO pelleHus Yy4eOHOH (u3nyeckou
3a7aun (CpaBHCHHE HECKOJIbKMX BapHaHTOB pEIICHUs, BBHIOOp HaumOoiiee
HOJIXOJISAIIETO C YYETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).
Bba3oBble ucciienoBare/ibCKHe JeiCTBUA:
MCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUNA HHCTPYMEHT O3HAHUS;
MPOBOJUTH [0 CAMOCTOSITEILHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHBIM
(GU3MYECKUIl SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PUIUYECKOTO
SIBIICHUS,
OLICHWBAaTh Ha TNPUMEHUMOCTh H JOCTOBEPHOCTH HH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WJIM SKCIIEPUMEHTA,
CaMOCTOSITEILHO (OPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOIO HAOIIOACHUS, ONbITA, UCCIIEI0BAHNUS;
MPOTHO3UPOBATh  BO3MOXKHOE  JajibHElIIee pa3BUTHE  (U3HUUECKUX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEAMNOI0KEHUS 00 X PA3BUTHU B HOBBIX
YCIOBHSIX M KOHTEKCTaX.
Pabora ¢ undopmanmei:
NPUMEHATH Pa3jINYHbIE METOJbI, HHCTPYMEHTHI M 3aIPOCHI MPH TOUCKE U
orOope MH(pOpPMalUMKU WJIA JTAHHBIX C YYETOM MpPEAJIOKEHHONW Yy4eOHOU
(dbuznyeckoii 3a1a4u,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MH(POPMAIIHIO
pa3IMYHBIX BUAOB U (HOPM IPEICTABICHHUS;
CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMAJbHYIO (OpMY MpPEICTaBICHUS
uHboOpMallMM W WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECJIOKHBIMU
cXeMaMH, IuarpaMMaMy, HHOU rpaduKoi U X KOMOWHAITUSIMHU.
KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe TeiicTBHS
B X0J€ OOCYXXIEHHUs y4yeOHOro marepuania, pe3yiabTaTOB JabOpaTOPHBIX
paboT U NPOEKTOB 33JaBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMOIl TEMBI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIE HAa DPEIICHHE 3aJaud MU MOJAepKaHUE
0J1aro’kenaTeabHOCTH OOIIECHUS,



COTIOCTABJISATh CBOM CYXKJICHUS C CYXKACHUSAMH JPYTrUX YYaCTHUKOB
nauanora, 0OHapy>KUBaTh Pa3Inyue U CXOJICTBO MO3UIIUIA;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPECTABIISITh PE3YAbTAThl BHIMOJIHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIepUMEHTa, MCCIICI0BaHMUs, IPOCKTA);

IIOHMMaTb M HCIOJb30BaTh  IPEUMYLIECTBA  KOMaHJIHOU 151
WHIUBUAYAbHOM paboThl MpU pEUIeHUHM KOHKPETHOM (U3HUECKOM
npoOJIeMBbl;

MPUHUMATH 1I€JId COBMECTHOM JEATETbHOCTH, OPTaHU30BbIBAThH JEHCTBUS
no e€ JOCTHKEHHUIO: PpaclpelessTh poyiH, OO0CYXKIaTh NPOLECChl H
pe3yabTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOKO YacTh paOOThI, IOCTUTAasl KAUECTBEHHOI'O Pe3yJibTara o
CBOEMY HAamNpaBJCHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C JIPyTUMHU
YJieHaMU KOMaH/Ibl;

OIICHUBATh KA4ye€CTBO CBOETO BKJAJa B OONIMN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITETLHO C(HOPMYJIUPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIC 1eHCTBHUS

Camoopranuszanus:
BBISIBJISITh MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalMsIX, TPeOyIOLIUX
IS petieHus] pU3NYecKuX 3HaHUK;
OPUEHTUPOBATBHCS B  PA3NIMYHBIX MOAXOAAX NPHUHATHS  pelIeHUU
(MHAMBUAYaATbHOE, TPHUHATHE PEIICHHUs B TPYyIIE, MPUHATHE pPELIECHUN
TPYIIION);
CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PELIeHUs (PU3HUECKON 3a7auu WIN
IJlaHa HCCIeOBaHUS C Y4ETOM HMMEIOLIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh Npe/jiaraéMble BApUAHThI PEILICHUIA;
Jies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, 3MOLIMOHATbHBIH HHTEJJIEKT:
JaBaTh a/ICKBATHYIO OLICHKY CUTYallMy U Mpeiarath IiaH e€ u3BMEHEeHMS,
OOBSICHATh  TPUYMHBI  JOCTYDKEHUS  (HEJOCTMIKEHUS)  Pe3yJIbTaToB
JESTENbHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY;
BHOCUTH KOPPEKTHBBI B JCSITEIBHOCTh (B TOM YHCIE B XOJ BBIOJHCHHUS
(U3NYECKOTO HCCICIOBAHMS WM MPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHMBUIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIHOCTEN,;
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LU U YCIOBUSM;
CTaBUTb C€Os1 HA MECTO JPYroro 4YesjaoBeKa B XOJ€ CHOpa WJIU JUCKYCCHH
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;



MPU3HABATH CBOE MPABO HA OLIMOKY MPH PEIICHUH (PU3NYECKUX 3a7a4 WU
B YTBEPXKICHUSAX HA HAYYHBIE TEMBI U TAKOE KE MPABO JAPYTOro.

NPEAMETHBIE PE3YJIBTATHI

K koHIily oOyueHust B 7 KJiacce IpeMETHbIC Pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHHN

UCTIONB30BaTh  MOHATHS.  (PHU3MYECKHE W  XUMHYECKHE  SBJICHHS,
HaOMOIeHNE, HKCIEPUMEHT, MOJENlb, TUIOTe3a, CAMHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJICKYJla, arperaTHble COCTOSIHUSI BemlecTBa (TBEpIOE,
KHUJIKOe, Ta3000pa3HoOe), MeXaHudeckoe JBIKeHue (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHs, PaBHOACHCTBYOIAS
cwia,  gehopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIIMECS COCY/bI;
paznnyathk sBieHust (MudQysusi, TEIIOBOE JBIKEHHE YaCTHUI] BEIIECTBA,
paBHOMEpPHOE  JBIDKEHHE, HEPAaBHOMEPHOE  JBW)KCHHE,  WHEPIHS,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPIABIX TEN C 3aKPEIJIEHHOM OCBIO
BpallleHus, Tepenaya JaBiICHHUS TBEPABIMH TellaMH, JKUAKOCTAMH W
razamy, arMocepHOoe JaBJCHHWE, IUIABaHME Tell, TPEeBpaIlCHUs
MEXaHUYECKOW YHEPruM) MO ONUCAHHIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrmo3HaBaTh MPOSIBJICHHE HM3YyUYEHHBIX (PU3MUECKHX SBICHUN B
OKpY)XKalIleM MHUpe, B TOM 4Yucie (U3UYECKHE SBICHUS B MPHUPOJE:
NpUMEPHI JBWKECHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXKHBOU
npupoje, MACWCTBHE CHJIBI TPEHHS B TPHUPOJE W TEXHUKE, BIHSIHHE
aTMoc(epHOTo JaBJICHHs Ha KUBOW OpPTaHW3M, IUIABaHHE PBIO, PHIYAard B
TEJIe YeJIOBEeKa, MPH ATOM MEePEBOJAUTHh MPAKTHUECKYIO 3a7a4y B YUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA (TpU3HaKu) PU3HUECKUX SBICHUMN;
OTMCHIBATh M3yYEHHBIC CBOICTBA T€N U (U3NUYECKUE SBICHUS, MCIIOIB3YS
¢usndeckue BenuuuHbl (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMH,
MyTh, CKOPOCTh, CPENIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSIKECTH, BEC
TeJla, CWja TPeHus, naBicHue (TBEPAOro Tena, KHUIKOCTH, Tasa),
BBITAJIKUBAOIAsl CHJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIBI, KOO()(HUIHMEHT TOJNE3HOTO JACWCTBUA MEXaHH3MOB,
KAHETHYEeCKasl W TMOTCHIMAbHAS JHEPrusi), MPH OINUCAHUU IPABUILHO
TPakTOBaTh  (U3WYECKUNW CMBICT  HCIOJNB3YEeMBIX  BEIMYUH,  HUX
0003HAaYEHUs! U €IUHULBI (U3MUECKUX BEJIWYMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BEIMYMHY C APYTMMHU BEIUYMHAMH,
CTPOHTH TpaMKH N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHUNH;



XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS WU IPOLECCHI,
UCIIOJIB3Ys MpaBUIIa CIOKeHUs1 cuil (BAOJIb OJHOM mpsMoi), 3akoH I'yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIO paBHOBecus pbruara (0s10ka),
«30JI0TO€ TPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXaHHYEeCKOU
SHEPruM, MNpU HTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMMChIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SABJICHUS, IPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIE
U B KOHTEKCTE€ CHUTyallMil NpPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh PUYMHHO--CJI€ACTBEHHBIE CBA3HM, CTPOUTH OOBsiICHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUYECKHUX
ABJICHUH, (PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3anayd B 1-2 geilcTBUsA, HMCHONB3YsS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIINE (PU3MUECKHME BEJIUYMHBI. HA OCHOBE aHaIN3a
YCIIOBUS 3a/1a4y 3alUChIBaTh KPATKOE yCIOBUE, MOJICTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJBI U TMPOBOJIUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JJIsl PEIICHMs 3a]1ay, OLEHUBATh PEaTMCTUUYHOCTh
MOJIy4YeHHON (PU3MYEeCcKOil BETUUHHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO PEIIHUTh NpH MOMOUIU
(GU3HYECKUX METOJI0B, B OTMCAHUU UCCIIEI0BAHUS BBIIESATH IPOBEPSIEMOE
npeamnonoxkenue  (rMmoTesy),  pa3ivyatb M WHTEPIPETHPOBATH
MOJIYYCHHBI PE3yNbTaT, HAXOAUTh OUIMOKM B XOJI€ OINBITA, Je1aTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm,;

NPOBOJUTH OMNbITHI O HAOMIOJEHUIO (U3MYECKUX SBICHUM WU
bu3nUecKux CBONCTB TEJ: bopMyIupoBaTh IIPOBEPSIEMBIE
MPEANONOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOTO 000pyA0BaHMS,
3aMMChIBAaTh X0/ ONBITA U (DOPMYJIUPOBATH BHIBOJIBI,

BBINIOJIHATH TMpPSMbIE H3MEPEHMsI PACCTOSHUS, BPEMEHH, MacChl Tela,
o0BbéMa, CHUIBI M TEMIEPATypbl C HCIOIb30BAHMEM AaHAJIOTOBBIX U
nu(ppoBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUS MNPUOOPOB C YYETOM
3aJIaHHOM aOCOIIOTHOM MOrPEIIHOCTH U3MEPEHUH;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETUUYHHBI OT
APYroil C HCHOJIb30BAaHUEM TNPSMBIX H3MEPEHUIl (3aBHCUMOCTH IIyTH
PaBHOMEPHO JBIDKYLIErOCs Tela OT BPEMEHHW JIBHXKEHMSI Teja, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauyecTBa 00pabOTKH MOBEPXHOCTEN T
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAM COMPUKOCHOBEHUS TEJ, CUIIbI
YOPYrOCTU OT Y/UIMHEHMSI MPY>KUHBI, BBHITAJIKHWBAIOMIEH CHIIbI OT 00BbEMaA
IIOIPYKEHHOM YacTU Teja U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJNO, YCIOBUN
TUIaBaHUsS TEJ, YCIOBHI PaBHOBECHs pbhlyara U OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4yeOHOro MCCIENOBaHUs, coOUpaTh YCTaHOBKY U
BBINIOJIHATh M3MEPEHHUs, CJleAysd NPeajoKeHHOMY IUIaHy, (UKCUPOBATh
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIUYUMH B BHJIE
MPEAJIOKEHHBIX TabMUIl W TpadHKOB, JENaTh BBIBOJBI IO pe3yibTaTaM
UCCJIeI0BAaHNUS;

NPOBOJUTh KOCBCHHBIC W3MEpEHUs (PU3UUECKUX BeNWYMH (MIOTHOCTH
BEILIECTBA JKUAKOCTH M TBEPAOrO TeEja, CHJIA TPEHUS CKOJIBKEHUS,
JaBJI€HUE  BO3[yXa, BBITAIKUBAKOIIAsS CHJA, JCHCTByIOLIas  Ha
NOTPY’KEHHOE B JKUJKOCTh TeNO, KOAI(PPUIMEHT MOJE3HOrO AeUCTBUS
NPOCTBIX MEXaHW3MOB), CIEAys TMPEIUIOKCHHON WHCTPYKIMU: TPH
BBINIOJIHEHUU HW3MEPEHHM COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISITh 3HAUEHUE HCKOMOW BEJTHMYHHBI;

coOJIr01aTh paBUila TEXHUKU 0€30IacHOCTH MpU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPHUOOPOB M TEXHUUYECKHX YCTPOHCTB:
BECHI, TEPMOMETp, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, NOJABMKHBINA U HETIOABMKHBIN 0JI0K, HAKIIOHHAS MJIOCKOCTH,
XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX onucaHus (B TOM 4YHCIeE:
NOJAIIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THUIAPABIMYECKH Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMET), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SIBJICHUNA U HEOOXOAUMBbIE (HU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NpUBOMUTH  TpuMEpbl  (HaXOmUTh  WHPOPMALMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUM B TMOBCEIHEBHOU
KU3HU JUIsl oOecrieyeHus: 0€30MacHOCTH MpU OOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHMsI 3JI0pPOBbsI U COOJIIOACHHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPY KaIOIIEH cpeje;

OCYLIECTBJISATH OTOOpP HCTOYHUKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM MOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUH © TYTEM CpPAaBHEHHUS PpaA3IUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEUMBONM HIIM MOKET OBITh
HEI0CTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIMOJHEHUU YUEOHBIX 3aJaHUN HayYHO--TIOMYJISPHYIO
auTepaTtypy (U3MUECKOro COAEp>KaHUs, CIpPaBOYHbIE  MaTepUabl,
pecypcel cet MHTEpHET, BliaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UHPOPMAIIUU U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpManuu (HU3NYECKOTO COACpPKAHUS, B TOM



qyciie MyOJIMYHO JeNaTh KpaTKUE COOOIICHHsS] O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, NPU ITOM TIPaMOTHO HCIOJIb30BATh
W3YYEHHBIM TOHATUHHBIA ammapaT Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUIEHUE NIPE3CHTALUEH;
IpPU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpenessTh
00s13aHHOCTH B TpyHIe B COOTBETCTBHUHM C TMOCTABJICHHBIMHU 3aJadyaMH,
CIEIUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ, B  JIEATEIbHOCTh  TIPYMNIbl,  BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJECHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kJacce npeMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIb30BaTh NOHATHUA. Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JABUKECHUE
aTOMOB M MOJIEKYJ, arpPEraTHBIE COCTOSIHUS BEUIECTBA, KPUCTAIUINYECKNE U
amop(dHble Tena, HACBHILEHHBI M HEHACBIIEHHbI map, BIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSAS DJHEpPrus, TEIUIOBOM JIBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUYECKUM 3apsll, IIEKTPUUYECKOE T0JIE, TPOBOJIHUKH
Y JUDJIEKTPUKH, TOCTOSHHBIA dJIEKTPUUECKHUNA TOK, MATHUTHOE TOJIE;
pa3nnyath siBlieHus (TEIJIOBOE pACIIMPEHHE W CKaTHe, TeIulomepenaya,
TEIUIOBOE PABHOBECHE, CMAaYMBAaHHE, KaNWJUISIPHBIE SIBJICHUS, WUCIIAPEHHE,
KOHJICHCAIIWsA, IUIaBJICHUE, KpUCTALIM3aus (OTBepIcBaHHUE), KHUIICHHE,
TerIonepeaayda (TenIonpoBOAHOCTS, KOHBEKIINS, U3JIy4CHUE),
ANEKTPU3ALUS TEN, B3aUMOJCHUCTBUE 3apsA0B, JACUCTBUS IIEKTPUUECKOTO
TOKa, KOpPOTKO€ 3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, 3JICKTPOMATHUTHAS MHIYKIIWs)
[0 ONMCAaHMKD HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;
pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBIEHUH B
OKpYXalolleM MHpe, B TOM uucie (U3MYECKUEe SBJICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHDKEHUE W KANWUIAPHBIE SBIECHHUS B IPUPOJE,
KpUCTAJIbI B Ipupone, wusnydeHne CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, 3JIEKTPUYECKUE
ABJICHUS. B aTMmoc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emiid, JApeid MOJI0COB, POJIb MarHUTHOTO TOJIA JUIsl JKM3HU Ha
3emiie, MOJISAPHOE CUSIHUE, TIPU ATOM NEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECCTBCHHBIC CBOMCTBa (NMpU3HAKU) (PU3MUECKUX
SIBJICHUM,
ONKCHIBATh U3yUYEHHbIE CBOMCTBA TN U (PU3NUYECKUE SBJICHMS, UCIOIb3YS
¢du3nveckre BEIWYHMHBI (TeMIepaTypa, BHYTPSHHSISI SHEPTHs, KOJIUYECTBO
TEIUIOTHI, yIEJIbHAS TEINIOEMKOCTh BEIIECTBA, YJEIbHAs TEILIOTa



IUIaBJICHMS, yJedbHas TeIJioTa NapooOpa3oBaHUs, yAeNbHAas TeEmIoTa
CropaHusi TOIUJIMBA, KOA()(UIMEHT TMOJIE3HOr0 JEHCTBUSI TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYXa, AJIEKTPUUECKHUH 3aps,
CWJIa TOKa, 3JEKTPUYECKOE HANpSIKEHUE, CONMPOTUBJICHUE IMPOBOJIHHUKA,
yIEeNbHOE  CONPOTHUBICEHME  BellecTBa, paboTta U MOIIHOCTh
DIIEKTPUYECKOTO  TOKAa), TPU ONMHCAHWUU TPABUWIBHO  TPAKTOBATh
(GuU3MYECKUIl CMBICI MCHOJb3yEMbIX BEJIMYUH, 0003HAUEHHS] U €IUHULIBI
(GU3MYECKUX BEJIMYMH, HAXOAUTHh (HOPMYJIbl, CBS3BIBAIOIIME JIAHHYIO
(GU3MYECKYI0 BEJIIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TIpapuku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (DU3MYECKUE SBICHUS M IPOLIECCHI,
UCIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJIEKYJISIPHO--KUHETUYECKONU TEOpUU
CTPOCHUS BEIIECTBA, MPHHIMUI CYIEPIO3UIMH ToJici (Ha KavyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma Jiis yuacTKa IEeNH, 3aKOH
Jlxoynsa—JIeHna, 3aKOH COXpaHEHMs DJHEPIUM, NpU OTOM  JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTEMaTUYECKOE
BBIPAKEHUE,;

OOBSACHATH (PU3NUYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
MPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 1-2 mornyeckux
maroB ¢ onopoid Ha 1-2 u3y4yeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH,
(U3HUYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pematb pacu€THele 3anayd B 2—-3 JCHCTBUSA, MCHOJIb3YyS 3aKOHBI U
dbopmyIbl, cBs3BIBaOIIME (DU3MUECKHUE BEITUYMHBI. HAa OCHOBE aHAJIM3a
YCIIOBUSI 3aJlayd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JUIS peLIeHus 3aJadyd, BbIOMpaThb 3aKOHBI U (OPMYIIBI,
HeoOXonuMble i €€ peuieHus, MPOBOJUTh PACU€Thl U CpPAaBHUBATh
MOJIYYeHHOE 3HaueHue (PU3MUECKON BEIMUMHBI C U3BECTHBIMU JIAHHBIMU,
pacno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO PEIIUTh NpH MOMOUIU
(GuU3HYECKMX METOOB, HCMOJIb3ys OMHCAHUE HCCIIECOBAaHUS, BbBIICISThH
NpPOBEpPAEMOE NPEANOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTh MOPSJIKa
MIPOBEICHUS UCCIIEOBAHUS, J€IATh BHIBOBI;

INPOBOJUTH OMBITBHI O HAOIIOJNECHUIO (PU3NYECKUX SBJICHUH WIH
(bu3nUeCKUX CBOUCTB TeN (KAMMIUISPHBIC SIBIICHUS, 3aBUCUMOCTD JIaBJICHUSI
BO3JlyXa OT €ro 00bEMa, TeMIneparypbl, CKOPOCTH IPOLECCa OCTHIBAHUS U
HarpeBaHusl NPH M3JIYYCHHH OT IBETa H3IydYaromied (MOriomnaromniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMIEPATYPhl KUAKOCTH U
IoWAaA €€ TOBEPXHOCTH, DJEKTpU3alus Tel U B3aUMOJEHUCTBUE
ANEKTPUUECKHUX 3aps/I0B, B3aUMOJACIHCTBUE MMOCTOSIHHBIX MAarHUTOB,



BU3yaJM3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MAarHuTHOIO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHWTA,
CBOWCTBA DJCKTPOJBUTATENSI TOCTOSHHOIO TOKa): (opMynupoBaTh
MpOBEpsAEMbIE MPEATNON0KEHHs, COOUpPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyZ0BaHUs, OMMCHIBATH X0/ OMBITA U (POPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATD ~ IPSIMBIE  U3MEPEHMSI  TEMIIEPATypbl,  OTHOCHUTEJIBLHOMU
BJI&KHOCTH BO3/1yXa, CHJIbl TOKA, HANpPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (PU3MUYECKUX BEIMYMH, CPABHUBATh
pe3yAbTaThl U3MEPEHUM ¢ YUETOM 3aJIaHHOU a0COMIOTHON MOTPEITHOCTH;
MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHMHBI OT
APYroi C  HWCIOJNB30BAaHUEM MpPSIMBIX  H3MEpeHud  (3aBUCHMOCTB
CONPOTHUBIICHUS] TPOBOAHUKA OT €ro JUIMHBI, IUIOIIAAM IONEPEYHOIO
CEUYEHUS U YAEIIBHOTO COIPOTUBIICHUSI BEIIECTBA IPOBOJHUKA, CUIIBI TOKA,
UAYIIEr0 4Yepe3 IMPOBOAHUK, OT HaNpsKEHUS HAa  [POBOJAHHUKE,
HCCIICJOBAHUE IOCJIEAOBATEIBHOTO W NApPaJUIEIBbHOIO  COEAMHEHUM
NPOBOJHHUKOB): TUIAHHUPOBATh HKCCJICIOBaHUE, COOUPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHUs, CleAys NPeajoKeHHOMY IUIaHy, (UKCUPOBAThH
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHJE TaOMuL U TpaduKOB,
JIeNaTh BBIBOJBI 10 PE3YIbTATaM MCCIEA0BAHUSA;

NPOBOJUTh KOCBCHHBIC W3MEPEHUs (U3NYECKUX BeIuuuH (yIaesbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJHMKA, padoTa U
MOIITHOCTh 3JICKTPUYECKOTO TOKA): TUIAHHUPOBATh HM3MEPEHHs, COOMpaTh
DKCHEPUMEHTAJIBHYIO YCTAHOBKY, CIEIysl NPEMJIOKEHHON UHCTPYKLIHH, U
BBIYUCIISITh 3HAUEHUE BEJINUNHBI,

coOI01aTh paBUiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ 1ad0opaTOPHBIM
000py/1I0BaHUEM;

XapaKkTepu30BaTh NPUHLMIBI  JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOW HAa WX omucaHus (B TOM 4HCIIE:
CUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKOM HHEPIHH, DIEKTPOOCBETUTEIIbHBIC
npuOOpPBI, HArPEeBaTEIbHBIC IEKTPONPUOOPHI (TIPUMEPBI), IECKTPUICCKHE
NPEIOXPAHUTENH, HIEKTPOMATHUT, JICKTPOIBUTATEh TIOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBAaX (PU3UYECKHUX SIBJICHUI U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuboOpel MO CXeMaM M CXEMaTHYHbIM PUCYHKaM  (KHIKOCTHBIH
TEPMOMETpP, TEPMOC, IMCUXPOMETP, TUTPOMETP, IBUIaATENIb BHYTPEHHETO
CrOpaHusi, 3JCKTPOCKOI, PEOCTaT), COCTABISTh CXEMbI AICKTPHUYECKUX



LENEN C MOCAENOBATEIbHBIM U MapaJUIEIbHBIM COCIMHEHUEM JJIEMEHTOB,
pasnuyasi yCJIoBHbIE 0003HAUEHHSI JIEMEHTOB JIEKTPUUECKHUX LIETIEH;
NpUBOJUTH  NpuMepbl  (HAaXOmuTh  WHPOpPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HU JU1s1 oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHMsI 3/I0pPOBbSl U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJEHUS B OKPYIKAIOLIEN CpELE;
OCYLIECTBJISITh MOUCK HHPOpMaUUMU (U3HUECKOrO COJAEpKAHUS B
HNHtepHeTre, Ha OCHOBE HMEIOLIUMXCA 3HAHUM U IIYTEM CpaBHEHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBIJIEHATH MH(GOpMAIMIO,  KOTOpas
ABJISIETCSI IPOTUBOPEUMBOM UIIM MOXKET ObITh HEJOCTOBEPHOIA;
MCIIOJIb30BaTh MPHU BBIMOJHEHUU YUEOHBIX 3aJaHUN HayYHO--TIOMYJISPHYIO
auTepaTtypy  (GU3MUECKOro COAEp>KaHus, CIpPaBOYHbIE  MaTepHUabl,
pecypesl cetd HTEepHET, BianeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HH(OPMAIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCbMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHMS,
0o006mass wHOpMaMIO U3 HECKOJBKUX HUCTOYHUKOB (PU3MUECKOTO
colepKaHMsl, B TOM Yucie MOYOJIUYHO TMPEACTABIATh PE3YyJIbTaThl
MIPOEKTHON WJIM MCCIEA0BATEIBCKON NEATENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh ~M3YYEHHBIM TOHATUIHBIN anmapar Kypca (QU3HKH,
CONPOBOKJATh BBICTYIIJIEHUE MTPE3EHTALIUEN;
IpU BBHIMNOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAaHUNA (PUINUECKHUX
MPOLIECCOB paclpenesTh O0S3aHHOCTH B TPYIINE B COOTBETCTBUU C
ITOCTABJICHHBIMH 33Jja4aMU, CJIEIUTH 3a BHIIIOJIHEHUEM ILIaHA EUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBATHO OLICHUBAaTh COOCTBEHHBIM BKJAJ B
NEATEIBbHOCTD TPYMIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aUMOJCICTBHE,
MPOSBIISASI TOTOBHOCTH pa3peniarb KOHQIUKTHI.

K xoHIy 00yueHust B 9 Kjacce npeIMeTHbIE PE3YJIbTAThl HA 0230BOM YPOBHE

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIONB30BATh TOHATHSA. CUCTEMa OTCYETa, MaTepHalbHas TOYKa,
TPAeKTOPHsl, OTHOCUTEIBHOCTh MEXaHMYECKOI0 ABWXKEHUS, nedopmanus
(ynpyrasi, miactuyeckas), TpPEHHE, LEHTPOCTPEMHUTEIILHOE YCKOPCHHE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TAKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOrO Teja, paBHOBECHE, MEXAHUYECKUE KoJeOaHusl U
BOJIHBI, 3BYK, MH(pPa3ByK W YJIbTPa3BYK, 3JEKTPOMATrHUTHBIE BOJIHBI,
1IKajga 3JeKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AAJIbHO30PKOCTH,
CHEKTPhl UCITYCKAHMS U TOTJIOLIeHUs, anb(a-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIIEPHAs JHEPTETUKa,



pa3inyarh sBJIICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJ, paBHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aUMOJIeICTBUE
TEJI, PEAaKTHBHOE JIBIDKCHHE, KojeOaTelbHOe IBWKEHHUE (3aTyXarolue |
BBIHY)KJICHHBIC KOJIeOaHUsI), PE30HAHC, BOJHOBOE JIBUKCHUE, OTPAKCHHE
3BYyKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPaKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pasiiockeHne O0eoro cBera B
CHEKTp U CJOXEHUE CHEeKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3JTY4CHUS) TI0 OMMCAHHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUU B
OKpyKaromieM mupe (B TOM 4ucie (U3NYCCKHE SIBICHUS B IMPHPOJIE:
NPWIKUBBI U OTIUBBI, ABUKEHUE M1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
IBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 3XO0, LIBETa Tel,
ONTUYECKHUE SBJICHUS B NPHUPOJE, OMOJOTMYECKOe NEeWCTBUE BUAUMOTO,
yIbTPapUONETOBOTO M PEHTTCHOBCKOTO M3JIyUYEHHM, €CTECTBEHHBIH
pPaAMOAKTUBHBIM (OH, KOCMHUYECKHE Jy4yHd, PaJMOAKTHUBHOE H3JIy4EHUE
NPUPOAHBIX MMHEpAJIOB, JEHCTBUE pPAJAMOAKTUBHBIX M3IyYEHUH Ha
OpraHu3M 4YellOBEeKa), MPH ITOM MEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECCTBCHHBIC CBOMCTBa (MpU3HAKU) (PU3HUECKUX
SIBJICHUM,

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€J M (PU3HUECKHUE SIBJICHUS, UCTIONb3YS
¢dusndeckue BeaWuUHBI (CpeAHSsI ¥ MICHOBEHHAas CKOPOCTh Tela TpHU
HEPaBHOMEPHOM JIBIDKEHHH, YCKOPEHHE, MepeMElIeHHe, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUja YOPYroCTH, CHJIa TSHKECTH, YCKOPEHHUE
CBOOOJHOrO TMaJeHusi, BEC Teja, HUMIYJbC Tejla, HUMIYJIbC CHIIbI,
MexaHudeckass padoTa M MOIIHOCTb, NOTEHIMAbHAs DSHEPrus Tena,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HYHEPTUsl CKATON
NPY>KUHBI, KUHETUYECKash SHEprus, IMOJIHAs MeEXaHU4ecKass DSHeprus,
NEepPHOJ M YacToTa KojieOaHUM, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEJIOMIICHUS CPEIIbl), TIPU OMUCAHUH
NPaBUWJIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEJIUYUH,
0003HAaYeHUs U €IUHULBI (U3HYECKUX BEJIWYHMH, HAXOAUTHb (HOPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTUMH BEIUYUHAMH,
CTPOUTH rpaK1 U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIUYUH;
XapaKTepu30BaTb CBOMCTBA Tes, (U3MYECKUE SIBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs HHEPruHu, 3aKOH BCEMHPHOTO TITOTEHUS,



OPUHLUI CYMEPHO3UINK CHUJI, TPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPETOMIICHUS CBETa, 3aKOHBI COXPAHEHHsI 3apsS0BOrO U MaCCOBOTO YHUCEI
IpHU SJACPHBIX pPEaKIMsIX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHA W 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKCHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA Tel, B TOM YHCIIE U B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHO--CIIEJICTBEHHBIE  CBS3H, CTPOUTH OOBSICHEHHME H3  2-3
JIOTUYECKUX ILIAroB C OMOpPOMl Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3UYECKUX
SBIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuy€THbC 3amayd  (omuparolipdecs Ha cucteMy U3 2-3
yYpaBHEHHMIA), HCIIONIB3YS 3aKOHBI ¥ (POPMYIIBI, CBsI3bIBatONINE (DHU3HUECKUE
BEJIMUMHBI. HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUCBIBAaTh KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOMPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JJIsl PEUICHHsI, POBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUA (PUIUIECKOU
BEJIMUWHBI;

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEUIUTh MPU MOMOIIH
GuU3NYECKUX METOJIOB, HCIONB3Yysl OMUCAHUE WCCICAOBAHUS, BBIIEIATH
npoBepsieMOe  TPEANOJIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHHUSI  MCCIEAOBAaHUSA, JIeNaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTIBITOB,;

NPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUW WIH
¢du3ndeckux CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HprOTOHA, 3aKOHA
COXpaHEHHUsl DHEPIrHH, 3aBUCHUMOCTh NEpHOAa KOJIeOaHWU MPYKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJCOAHUH, MPSIMOJIMHEHHOE PACIIPOCTPaHEHUE CBETA,
pa3noxeHne Oeroro CBeTa B CIEKTP, M3yYeHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHHsI TMpeaMeTa B coOuparomien
JIMH3€, HAOJIOJCHUE CIUIOIIHBIX W JIMHEHYATBHIX CIIEKTPOB H3ITyUCHHS):
CaMOCTOSITEJIbHO ~ cOOMpaTh  YCTAHOBKY M3 M30BITOUHOrO Habopa
0o0Opy/OBaHMS, ONHUCHIBAaTH XOA OMNBITA H  €ro  pe3yJbTaThl,
(bopMyIUpPOBATH BHIBOJIBI;

NPOBOJUTH TMPU HEOOXOAUMOCTH CEPUIO MPSAMBIX M3MEPEHUH, Ompeenss
CpelHee 3HAa4YCHHUE U3MEpseMOl BeIUYMHBI ((POKYCHOE pPACCTOSHUE
coOuparomiell JHH3bI), OOOCHOBBIBATH BBIOOp CIIOCO0A HM3MEPECHHUS
(M3MepHUTENBHOTO IPHOOPA);

NPOBOJNUTH HCCJIENOBAHUE 3aBHUCHUMOCTEH (M3MUECKUX BEIHYUH C
UCTIOJIb30BAHUEM IMPSIMBIX U3MEPECHUH (3aBUCMOCTh IMYTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JIBIDKEHHHM 0O€3 HayalbHON CKOPOCTH, MEpHoAaa
KoJIe0aHUIl MaTeMaTHYEeCKOr0 MasTHUKA OT JUTMHBI HHUTH, 3aBUCHMOCTH
yrja OTpa)K€HUs CBETa OT yIJjla MaJeHus U yria NpeJoMJIeHUs OT yria
NaJicHus). IUIAHUPOBATh HCCIICJOBAaHUE, CaMOCTOSITENLHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTH pe3ydbTaThl MOJYyYEHHOW 3aBUCUMOCTH
(¢bu3uYeCcKUX BETUYUH B BUJE TAOMUIl U rpadUKOB, J€JIaTh BHIBOJLI IO
pe3ysibTaTaM MCCIIeJOBaHU;

NPOBOJUTh KOCBCHHBIC H3MEpPeHHs (U3HUYCCKUX BEJIWYHMH (CpEeIHss
CKOpPOCTh W YCKOpPEHHE Tela TpH PABHOYCKOPEHHOM JABHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHus, XKECTKOCTh MPY>KUHBI, KO3DPUIMEHT
TPEHHUS CKOJBXKEHHS, MeXaHW4yeckas paboTa M MOIHOCTh, YacToTa H
nepuoa  KojeOaHWH MaTeMaTHYecKOr0o W TPYKHUHHOTO MAasTHHKOB,
ONTHYECKass CHja COOUWpAIONICl  JIMH3BI, PAJUOAKTUBHBIA  (OH):
TUTAHUPOBAaTh HM3MEpPEHUs, cOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHITh U3MEPEHHUs, CIEAys MPEII0KEHHOW HHCTPYKIIMH, BBIYUCIATH
3HAa4YCHHE BEIIMYMHBI U aHATM3UPOBATH MOyUYEHHBIE PE3YIbTATHI C YUETOM
3aJJaHHOM NOTPELIHOCTH U3MEPEHU;

coOIr01aTh MpaBUiIa TEXHUKU 0€301acHOCTH MpU padboTe ¢ 1abopaTOPHBIM
000py/1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM W3YYCHHBIX (PU3UYECKHX MOJIENeH
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOYHHUK
CBETa, JIyd, TOHKas JWH3a, TUIAHETapHas MOJETh aToMa, HYKJIOHHAas
MO/IeJIb AaTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX ONUCaHus (B TOM YHUCIE:
CIHIOMETp, MATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, Tepuckom, ¢oroannapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBax (U3MYECKUX SABJICHUHM M  HEoOXoauMble  (QU3NYECKHE
3aKOHOMEPHOCTH;

UCTIOJb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB
IpU PEIICHUU Y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBbl s
MOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U coOMparouieil JInH3e;
NPUBOJAUTH  HpUMepbl  (HAXOOuUTh  WHPOpPMAIMIO O  TpUMepax)
NPAaKTHYECKOTO HUCIONB30BaHUs (DU3UYECKMX 3HAHWW B TOBCETHEBHOU
KU3HU 1751 oOecrieueHrs 0€30MacHOCTH MPH OOpallleHnH ¢ MpUOopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHHUs 370pPOBbsl U COOIIOACHUSA
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPY’KaIOILIEH cpeje;



OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOTO COJAEpKAHUS B
HNuTepHete, caMOCTOATENBHO (HOPMYIUPYsI TOUCKOBBIN 3alpoC, HAXOAUTh
MyTH OMpEAeSIEHUs] TOCTOBEPHOCTH MOJYyYeHHOW MH(OpMAIMU HA OCHOBE
MMEIOIIUXCS 3HAHUM U JOTIOJIHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BATh MPHU BBIMOJHEHUU YUEOHBIX 3aJaHUN HayYHO--IOMYJISPHYIO
auTepaTtypy  (GU3MUECKOro COAEp>KaHUs, CIPaBOYHbIE  MaTepHUabl,
pecypebl cetd HTEepHET, BianeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HH(OPMAIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOTO COAEp)KaHUs,
MyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOESKTHON MIIM MCCIIE0BATENbCKON
NEATEIbHOCTH, TMpPH OTOM TIPaMOTHO  MCIOJIb30BaThb  W3YYEHHBIN
NOHATUIHBIA anmapar M3y4yaeMoro paszziena (U3MKM U COMPOBOXKIATH
BBICTYIJICHUE TMpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayauTOpHUH
CBEPCTHHKOB.
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KoJynuecTBo yacoB

No HaunmeHoBaHue pa3aesioB U TeM
n/n NPOrpamMMbl

Bcero

KonTtpoabHbie
pa6oTsl

IIpakTHYeckue
padoTsl

JJIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTe/ibH
ble pecypchl

BocnurarenbHbIIT
KOMIIOHEHT

Pasnen 1. dusnka u eé posib B NO3HAHUH OKPY’KAIOIIEro MUpa

11 ®usuka - HayKa 0 IPUpoJe

1.2 DuU3NUECKUC BETUIUHBI

bubnmoreka
IIOK

https://m.edsoo.ru/
7416194

Bubnuoreka
IOK

https://m.edsoo.ru/
7416194

Becena

Ypok-uccinenoBanue

1.3 EcrecTBeHHOHAYYHBIN METO]] IO3HAHHMS

BubnuoTeka
LHOK

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

YPOK-I/ICCHCZ[OBaHI/Ie

HWroro no pazmeny

Paznen 2. HepBOHa‘laJILH]:Ie CBE€/IEHUS O CTPOCHHUH Be

1EeCTBA

2.1 CrpoeHue BelecTna

BubnuoTeka
LHOK

https://m.edsoo.ru/
7416194

Juckyccun

2.2 JIBr>keHHEe M B3aUMOICHCTBHE YaCTHIT

Bubnuorexa

Becena



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

BEIIECTBA

LOK

https://m.edsoo.ru/
7416194

2.3 ArperarHble COCTOSHHS BELIECTBA

bubnmoreka
LHOK

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

Ipoexr

HWroro mo pazmeny

Paznen 3. /IBu:keHue U B3auMo/eiicTBHE TeJ

3.1 MexaHn4ecKoe ABMKCHHUE

bubnmoreka
LHOK

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

CooOmieHust

3.2 Wuepius, Macca, IIOTHOCTh

bubnuoreka
IIOK

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

Becena

3.3 Cuna. Buap! cui

14

bubnmorexa
IIOK

https://m.edsoo.ru/
7416194

Juckyccun

HWroro no pazneny

21

Paznen 4. J/laBjieHue TBEPABIX TeJl, KHIKOCTEH U ra3oB

41 Hasnenue. [lepenaya nasnenus TBEPABIMU

TCIaMH, ) XKUAKOCTAMHU H ra3zaMu

Bubnuoteka
1IOK
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https://m.edsoo.ru/
7f416194

4.2 JlaBiienue xuaKocTi

bubnmoreka
IIOK

https://m.edsoo.ru/
7416194

ypOK - UCCJIEJOBAHUEC

4.3 AtMmocdepHOe JaBiIeHHne

44 JlelicTBHE )KUAKOCTH U I'a3a Ha IOrpyKEHHOE

B HHUX TCJIO

bubnmoreka
IIOK

https://m.edsoo.ru/
7416194

Bubnuoreka
HOK

https://m.edsoo.ru/
7416194

ypOK - UCCJIEJOBAHUE

Vpok - uccienoBanue

HUroro mo paszeny

Pa3zpen 5. PaGoTa u MOIIHOCTL. DHEPrus

5.1 Pabora 1 MOIHOCTH

21

Bubnuoreka
LHOK

https://m.edsoo.ru/
7416194

DKCcKypeust

52 TIpocThie MeXaHU3MBI

BbubnuoTeka
1IOK

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

IIpoekTst

5.3 MexaHndeckasi SHEPTUs

bubnmorexa
IIOK

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

Becena
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HWroro no pazneny

12

PesepBHOe Bpems

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

68

12
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HaumeHoBaHUe pa3/iesioB U TeM
Ne o/m
MPorpamMMel

Pasznen 1. TenjioBble siBJICHHS

KoJsinuecTBo yacos

Bcero

Kontpoan
HblE
padoTsl

IIpakTH4eckn
e padoTsI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTteb
HbIe pecypcbl

BocnurareybH
bIii KOMIIOHEHT

11 CrpoeHue 1 CBOWCTBA BeLIECTBA

Bubnuoreka
IIOK

https://m.edsoo.r
u/7f4181ce

Becena

1.2 TeruIoBbIe MPOIECChI

21

Bubnuoreka
IHOK

https://m.edsoo.r
u/7f4181ce

Hab6monenue

HWroro mo pazneny

28

Paznen 2. 3JleKTp](I‘leCKl(le U MAarHMTHbIC ABJICHUSA

91 DnexTpruuecKue 3apsAasl. 3apsHKeHHbIE Tela

M UX B3aHMOJICHCTBUEC

Bubnuoreka
IHOK

https://m.edsoo.r
u/7f4181ce

Ypok —
HCCIIeI0BaHNe

2.2 TToCTOSIHHBIN NMEKTPUUECKUIA TOK

20

Bubnnoreka
IIOK

https://m.edsoo.r
u/7f4181ce

Becena

2.3 MarHuTHbIE SIBIICHUS

1.5

bubnnoreka
HOK

Ypok —
HCCIIeJOBAHHE



https://m.edsoo.r/
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https://m.edsoo.r/
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https://m.edsoo.r

u/7f4181ce
BubmoTeka VYpok —
OK MCCIICIOBAHM¢
2.4 3 4 1
JIEKTPOMATHUTHAS HHIYKI[HS httos:/fm.edsoo.r

u/7f4181ce
Hroro mo pazaeny 37
PesepBHOE Bpemst 3
OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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KoanuectBo yacoB JJIeKTPOHHBbIE BocnurareabHbIi
Ne HaumeHnoBaHue pa3jaenoB u (uudpossbie) KOMIIOHEHT
Konrtpoabnsie | IIpakTuueckue
n/n TeM MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsl padoTsI
pecypcsbl
Pasznea 1. Mexannueckue siBJIeHHUs
TBopueckoe 3aHsTHE
Kypca BHEYPOUHOH
JIeSITEILHOCTH
«DuznyecKuit
MexaHn4eckoe ABIKCHHE U Bubnuoreka LIOK
11 10 1 IKCTIIEPUMEHT TI0
CHOCOOBI €10 OMUCAHUS https://m.edsoo.ru/7f41a4a6
¢msuke B 9 xiacce
Ha TeMy «3abaBHas
MaIIuHKa»
duznveckas urpa
. Bubmoreka LIOK "CyacTnuBbId
1.2 Bsaumoaeiicteue Ten 20 1 3 1 o
https://m.edsoo.ru/7f41a4a6 | ciyuait
MarnutHble
Bubmmorexa [JOK .
1.3 3aKOHBI COXpaHEHHS 10 3 B3aUMO/IEHCTBHS.
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexanu4yeckue KoJie0aHusi H BOJTHBI
Bu 10K Busnec-
noIMoTEKA
2.1 MexaHuueckue KoneOaHust 7 3 nrpa.duznka-

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

MaT€MaTHuKa



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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urpa no ¢pusmke
2.2 MexaHuueckue BOJIHBI. 3BYK 8 1 brbmiorexa LIOK "Cto Kk otHOMY"
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3snen 3. D1eKTPOMArHUTHOE 1OJIE M 3JIEKTPOMATHUTHBIE BOJTHbI
BnexnaccHoe
Mmeponpusitie "Ha
31 DNeKTpOMarH|uTHOE I10JIe U 6 Bubmoreka LIOK nepexkpécTkax
3JIEKTPOMAarHUTHBIE BOTHBI https://m.edsoo.ru/7f41a4a6 | ¢pusuku u
ounosoruu”
HUroro no paszeny 6
Pa3snen 4. CBeToBbI€ sIBICHUS
HccnenoBaTeabCKui
NPOEKT 1o (usuke
"Cuna tpenus. Ee
41 3aKoHBI pacrpoCTpaHEHHS 6 Bubnuoreka [JOK POJIb B IPUPOJIE,
cBeTa https://m.edsoo.ru/7f41a4a6 | TexHuke u
MOBCEIHEBHOM
JKU3HH."
BuexnaccHoe
42 JIuH3BI ¥ OITHYECKHE 6 bubmmoreka [JOK meponpusaTrne KBH
pudOpbI https://m.edsoo.ru/7f41a4a6 | «Pusuka +
MareMaTHKa»
4.3 Pasnoxxenue 0e10ro cBeTa B 3 Bubmnoreka ITOK DyHnamMeHTaIbHBIC



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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CIIEKTP https://m.edsoo.ru/7f41a4a6 | B3amMoneicTBHS
Hroro no pazaeny 15
Pasnen 5. KBaHToBbIe sIBJIeHHS
"K uctopuueckum
Hcnyckanue 1 noriouieHue bubmmoteka LIOK
5.1 4 1 (axram u
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 "
COOBITHSM
[poexr "duzuka u
5.2 CTpoeHue aTOMHOIO s1pa 6 1 Bubmiorexa HOK 3JI0POBBIN 00pa3
’ P P https://m.edsoo.ru/7f41a4a6 P " P
KU3HU".
BHeknaccHoe
MEPOIPUSITHE IO
¢dusuke.
Hrpa
5.3 SnepHble peakiuu 7 1 bubmiorexa IIOK «[lyremecrsue B
https://m.edsoo.ru/7f41a4a6
CTpaHy
JIF0003HATEIBHBIX
¢$u3uKOB»
Hroro no pazaeny 17
Pa3nen 6. IloBTOPHTEILHO-0000IAKOINHI MOTYJIb
IToBTOpeHue u 0600LIeHNE Kocmmaeckas
6.1 coze )fc)aﬂm Kypca (1)1:/1131410/1 9 2 buGmorexa LIOK BUKTOpPHHA
' Aep P https://m.edsoo.ru/7f41a4a6 P
3a 7-9 kiacc
HWroro mo paszaeny 9
OBILIEE KOJIMYECTBO YACOB 102 97
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IHOYPOYHOE IINTAHUPOBAHUE
7 KJJACC

N KoanuecTBo yacoB Hara i
o ara
Tema ypoka Konrtpoabubie | IlpakTtuueckue | 10
dakTHyeckn

n/n Bceero
padoTsI padoTsl TUIaHY

®dusuka — Hayka o pupoae. SBneHus
MPUPOIBI

2 Duznueckue SABICHUS

Dusnueckne BEIUYNHBI U UX NU3MEPEHUEC

VYpoxk-ucciaenosanue "H3meperne
4 TeMIIePaTypbl IPU OMOLIH KUIKOCTHOTO 1 1
TEepMOMETpPa U JaTYHKa TEMIIEPaTyphl”

Meropl HayqHOTO MO3HaHHs. OnrcaHue
(bU3MUECKUX SIBJICHAHN C IOMOIIBIO MOEei

VYpoxk-uccraenosanue "IIpoBepka rHIOTE3bl:
JaIBHOCTB MOJIETA IAPHUKA, MyIIEHHOTO
TOPH30HTAIIBHO, TeM 0OJIbIIe, YeM OOIbIIe
BBICOTA ITycKa"

Crpoenue BeniectBa. OMBITH,
7 JIOKa3bIBAIOLINE JUCKPETHOE CTPOCHHE 1
BELIECTBA

8 JIBr KEHWE YacTHI] BEIIECTBA 1

VYpok-ucciaenoBanue «ONbITHL 110
9 HaOJIIOJICHUIO TEMJIOBOTO PACILIUPEHUS 1 1
ra3oB»

10 ArperaTHble COCTOSHHS BEIIECTBA

11 OCOOCHHOCTH arperaTHbIX COCTOSIHU BOJIBI.




O600wenue no pazneny «IleppoHavanbHbie
CBEJICHHS O CTPOCHUH BEIIECTBAa»

Mexannueckoe ABHKeHHe. PaBHOMepHOE 1

12 HEPaBHOMEPHOE JIBIKCHUE

13 Cxopocts. Exnauts! ckopocti

14 Pacuer nmyTu 1 BpeMeHU ABMKEHHS

15 Wuepuuns. Macca — Mepa HHEPTHOCTH Tel

16 [TnotHOCTH BeniecTBa. Pacuer Macchl 1
o0beMa Tena o ero IOTHOCTH

17 JlaGoparopnas pabota «OmnpeneneHue
IUIOTHOCTH TBEPOTO Tema»

18 Pemrenune faz[aq o teMe "TlnoTHOCTH
BEIL[ECTBA

19 Cuita Kak XapaKkTepUCTHKA B3aUMOACHCTBHUS
ten. Cuna ynpyroctu. 3akoH I'yka
Jlaboparopnas pabora «M3yuenne

20 3aBHCHMOCTH pacTshkeHus (nedopmarni)
MIPY>KUHBI OT IIPUIIOKECHHOH CHIIBI»

21 SBnenue taroreHus. Cuia TKECTH
CBs13b MEXK/IY CHIIOH TSHKECTH U Maccoit

22 Tena. Bec tena. Pemenue 3ana4 no reme
"Cuna Tspxectu”

23 Cuita TSDKECTH Ha JPYTHX IUTAaHeTax.
duznueckne XapakTEePUCTUKH ITaHET

24 Wsmepenne cuit. [lunamometp

25 Bec rena. HeBecomocts

26 CroxeHue IBYX CHJI, HAMIPABICHHBIX 110




omHOI mpsiMoii. PaBHOIeticTBYIOMmIAsT CHT

27

Pemenue 3amau mo reme
"PaBHozelicTByIOIAs cui”

28

Cuna Tpenus u e€ Buapl. TpeHue B npupoje
U TEXHUKE

29

30

JlaGoparopnas pabora «M3yuenne
3aBUCHMOCTH CHJIbI TPEHUS CKOJILKEHHUS OT
CHWJIBI JIABJICHUSI U XapaKTepa
COIPUKACAIOLIUXCS TTOBEPXHOCTEH»

Pemenne 3a1a4 Ha onpeesicHre
PaBHOJIECHCTBYIOILEH CHUIIBI

31

Pemrenue 3amau mo remam: «Bec Tena»,
«I'paduyeckoe uzodpakenne cui», «CHibI»,
«PaBHOIeicTBYOIIAS CHIT»

32

KoHnTpospHas paboTa o Temam:
«MexaHn4ecKkoe IBIKeHHe», «Macca,
IUIOTHOCTHY», «Bec tenay», «['papuyeckoe
nzobpaxenue cuim», «Cuibp»

33

Jasnenue. CriocoObl yMEHBILIECHUS U
YBETIMYCHUS JaBICHUS

34

JlaBieHue ra3a. 3aBUCHMOCTD JIaBJICHHS ra3a
0T 00b€Ma, TeMIepaTypsl

35

Iepenaua naBaeHus TBEPABIMHU TEIAMH,
JKUJAKOCTAMM U razamu. 3akoH Ilackans

36

37

I[aBJ'IeHI/Ie B JKUAKOCTH U ra3€, BbI3BBAaHHOC
JIEUCTBUEM CHJIBI TSXKECTU

Pemenue 3amay mo reme «I[aBJ'[eHI/Ie B
JKHJIKOCTH U Ta3e. 3akoH Ilackas»




38

Coobmaromuecs cocy Il

39 I'uapaBnuueckuii mpecc

40 Manomertpsl. [lopurHeBoit )KUAKOCTHBII
Hacoc

a1 AtMmocdepa 3emiu U IPUUUHBL €&
CYILECTBOBAHUS

42 Bec Bo3ayxa. AtmMocepHOe naBieHue

43 H3amepenue atmocdepHoro aapiaeHus. OmbIT
Toppuuennu

m 3aBHCUMOCTb aTMOC(EPHOTO IABICHUS OT
BBICOTHI HaJl ypPOBHEM MOPSI

45 Bapomerp-aneponn. AtMochepHoe naBiIeHHe
HA Pa3INYHbIX BBICOTAX

46 Pemienue f.anaq o Teme " AtmocdepHoe
JIaBJICHUE

47 JleiicTBHE )KHUAKOCTH U ra3a Ha HOTPY)KCHHOE
B HUX TeJI0. ApXHMeoBa CHiia
JlaGoparopHas padora «OmnpenencHue

48 BBITAJIKWBAIOIICH CHJIIBI, ICHCTBYIOIIEH Ha
TEJIO, IOTPY)KEHHOE B KHIKOCTB»
Jlaboparopnast pabora 1o Teme

49 «cceoBanue 3aBHCHMOCTH Beca Tena B
BOJie OT 00BEMa MOrPYKEHHOH B KHUAKOCTh
4acTH Tea»

50 [TnaBanue Ten
Jlaboparopnas padora "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYHPOBAaHHE JIOAKU U

onpeneneHue e€ rpy30nogpEMHOCTH"




Pemenue 3agau mo remam: «IlnaBanue

52 cynoB. Bo3nyxomnaBanue», «JlaBienue
TBEPABIX TEJ, JKUAKOCTEH U ra30B»
53 KonrponbsHas pabota o Teme «/lapnenue
TBEPJbIX TEJ, KUAKOCTEH U ra3oB»
54 Mexanuueckast padota
55 MoitHocTh. EQUHUIIBEI MOIITHOCTH
56 Ypox-uccnenosanue "Pacyér MouHocTy, 1
pa3BuBaeMoH Mpu noabEMe 1o JiecTHule"
57 IIpocteie Mexanu3mel. Peryar. PaBHOBecne
CHJI Ha pblyare
Pbiuaru B TeXHUKE, OBITY M IPUPOJIE.
58 JlaboparopHas pabota «lccnenoBanue 0.5
YCIIOBUI paBHOBECHSI phluara»
59 Pemenune 3amad mo Teme «YCIOBHS
paBHOBECHS phIyara»
Koadpunuent nonesnoro neicraus
60 Mexanu3Mma. JlaboparopHas paboTa 0.5
«M3mepenne KI1J] HakIOHHOM MIIOCKOCTH»
61 Pemenue 3amau mmo teme "Pabora,
morHocTh, KIT/I"
62 Mexanunueckas 3Heprus. Kunetnueckas u
MOTEHLIHANIbHAsT SHEPTUST
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPT U
YPOK-3KCIIEPUMEHT 110 TEME
64 "DKCcIepUMEHTaIbHOE ONpeIeICHIe 1

M3MCHCHUS KUHETUYECKOU M MOTCHIIMATbHOMN
SHEpPIruM MpU CKaThIBAHUM TeJa 110




HaKJIOHHOH IUIOCKOCTH"

65 KonTponbHas pabota o reme «Padora u 1
MOIIHOCTb. DHEPIUs»

66 PezepBHbIii ypok. Pabora ¢ Tekcramu o 1
TeMe "MexaHn4yecKoe ABIKeHue"
PesepBHelil ypok. PaboTa ¢ TekcTamu mo

67 Teme "JlaBneHue TBEPIABIX TE, JKUIKOCTEH 1 1
ra3oB"

68 PesepBHBIi ypok. PaboTa ¢ TekcTamu 1o 1
Teme "PaboTa. MomHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 12




8 KJIACC

KoanyecTBo yacoB Jara
Ne JaTa
n Tema ypoka Beero Konrpoabnspie | IlpakTuyeckue | IO dakTHueKn
padoTsI padoTbI IUIAHY
OCHOBHBIE TIOJIOKEHHUST MOJIEKYJISPHO-
1 KMHETUYECKON TEOPUH U MX OIBITHBIE 1
MOJTBEPIKICHUS
2 Macca 1 pa3mep aTOMOB ¥ MOJICKYJT 1
3 Mopenu TBEpOTO, )KUAKOTO U 1
ra3000pa3HOro COCTOSIHUI BEIIECTBA
OOBbsCHEHHE CBOICTB TBEPAOTO, KHUIKOTO I
4 ra3000pa3HOro COCTOSHUIT BelIeCTBa Ha 1
OCHOBE TOJIOKEHUH MOJICKYIIIPHO-
KUHETHYECKOH TeopuH
5 Kpucrammuaeckue u amopdHsie Tena 1
6 CMavnBaHUE U KalWJULIPHOCTb. 1
TloBepxHOCTHOE HATSKEHHE
7 TenoBoe pacuiMpeHue 1 coxaTHe 1
8 Temmneparypa. CBsA3b TeMIIEPaTyphI CO 1
CKOPOCTBIO TEIIJIOBOTO IBHIKEHHS YaCTUIY
9 Buyrpenusis sneprus. CriocoObl H3MEHEHHS 1
BHYTPEHHCH SHEpTUH
10 Bunp! tennmonepenauun 1
Ypok-koudepenmus "TIpaktuaeckoe
11 HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB BELECTB 1 1
W MaTepHajioB B IEJSIX dHEprocoepexeHus"
12 KomnuectBo Temiorsl. Y aenapHas 1




TEIMIIOEMKOCTH

13

YpaBHeHue TemIoBoro danaxca.
TemnooOMeH U TEINIOBOE PaBHOBECHE

14

Jlaboparopnas pabora "HccnenoBanue
SIBJICHHS TETIIOOOMEHA ITPU CMEITHBAHUT
XOJIOAHOU U ropstueid BobI"

15

16

Pacyer xoim4ecTBa TEIIIOTHI, HEOOXOANMOTO
UIsL HArPEBAHUS TeJla U BBIICIAEMOTO HM
NP OXJIAXKICHHU

Jlaboparopnas pabora "Onpenenenne
YIIeNIbHOHN TeIJIOEMKOCTH BenlecTna

17

OHeprus TOIIMBa. Y AeNbHasl TEMI0Ta
CropaHus

18

IInaBnenue u oTBepaEBaHUE
KPHCTAJUTMYECKUX TeJ. YIeNbHas TeIUIoTa
TUTaBJICHHS

19

JlaGopartopnas pabota "OnpeneneHue
YIIeJIbHOH TEIJIOTHI [UIaBIeHHs Jibjaa"

20

Tlapoo6pa3oBaHue 1 KOHJECHCAIUS.
Hcnapenne

21

Kunenue. Y aenpHas Temiora
napooOpa3oBaHus U KOHICHCAIINH.
3aBUCHMOCTb TEMIIEPATypbl KUIICHUS OT
aTMOC(EpHOro JIaBJIeHUs

22

BraxuocTts Bo3ayxa. JlabopaTopHas paboTa
"OnpeneneHne OTHOCUTEIBHONW BIaKHOCTH
Bo3ayXxa"

23

Pemenue 3amau Ha OIMPEACIICHUE BIIAXKHOCTU




BO3/yXa

HpI/IHHI/IHLI pa60TBI TEIUTOBBIX JIBUTATEIICH.

24 IlapoBas TypOuHa. /IBUraTens BHyTpEeHHETO
CropaHus

25 KII/ termoBoro asurateis. TermioBbie
JIBUTATEIN U 3aIllUTa OKPYXKaroueil cpepl

26 3aKOH COXpaHEHHS M NPEBPAILCHNS SHEPTHA
B TEIUIOBBIX IIPOLIECCax
TloaroToBka kK KOHTPONBHOI paboTe MO TeMe

27 "TennoBsle siBaeHUs. V3MeHeHHne
arperaTHBIX COCTOSHUM BelecTsa'
Kontponbhas padora no teme "TermioBbie

28 siBJICHUS. VI3MEHEHHE arperaTHbIX COCTOSHUN
BeecTna’

29 Onexrpusanus tein. J[Ba pona
JNEKTPUUECKHX 3apsI0B

30 Ypoxk-uccnenoanue "IneKTpu3aus Ten
WHIyKLIUeW U IPU CONPUKOCHOBEHUH"

31 BsaumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
Onekrpuueckoe noie. HanpsokeHHOCTD

32 ANIEKTPUYECKOTO NoJIs. [IpuHImn
CYIEPIIO3UIINH IEKTPHICCKHUX MOJICH

33 Hocurenu snexTprdeckux 3apsiuos.
DnemeHTapHsIH 3apsa. CTpoeHue aToMa

34 TIpoBOTHUKY U AUDICKTPHKH. 3aKOH
COXpaHEHHS SIEKTPUIECKOTO 3apsi/a

35 Permrenne 3a1au Ha npuMeHEHHE CBOICTB




DJICKTPUYUCCKUX 3apsa10B

DNEKTPUIECKUHN TOK, YCIOBHS €T

36 CyliecTBOBaHuMs. VICTOUHMKH
JNIEKTPUIECKOTO TOKA

37 JleicTBHS NEKTPUIECKOTO TOKA
Ypoxk-uccnenosanue "JlelicTBue

38 ANIEKTPUYECKOTO MOJIsI Ha POBOTHHUKH U 1
JIUDJIEKTPUKHT"

39 DJEKTPUYCCKUIT TOK B METaJIax, JKUIKOCTSIX
W razax

40 DJeKTpUYecKas Uernb U e€ COCTaBHBIE YaCTH

41 Cuia Toka. JlaboparopHasi pabora 05
"H3MepeHne U peryIupoBaHne CHIIbI TOKA" '
DeKTpuYecKoe HanpsbKeHue. Bonstmerp.

42 Jlaboparopnas pabora "M3MepeHue u 0.5
peryimpoBaHUe HAPSDKCHUS

43 ComnpoTHUBIICHHE IPOBOJHUKA. Y ACIBHOE
CONPOTHBIICHUE BEIIECTBA
Jlaboparopnas pabora "3aBUCUMOCTh

m NIEKTPUIECKOTO CONPOTHBICHHS 1
MPOBOJIHYKA OT €TI0 JUIMHBI, IUIOIIa M
HONEPEYHOT0 CEYeHUS U MaTeprana”

45 3aBHCHMOCTD CHIIBI TOKA OT HAMPSKCHUSI.
3akon Oma Juis y4acTKa Ienu
Jlaboparopnas pabora "HccnenoBanue

46 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 1

PE3HCTOP, OT COMPOTHBIICHUS PE3HCTOPA U
HAaIpsDKEHUS Ha pe3ucTope”




47

ITocnenoBarenbHOE U napauiejibHOE
COCIMHEHNW TPOBOAHUKOB

48

49

Jlaboparopnas pabora "TIpoBepka npasuia
CIIO’KEHHUS HANIPSLDKEHUH TIpU
MOCJIEIOBATEIbHOM COCAUHCHUH ABYX
pe3ucTopoB”

Jlaboparopnas pabora "TIpoBepka npaBuia
UTSL CHJIBI TOKA TIPH [apaJlIeIbHOM
COCTMHEHHUHU PE3UCTOPOB"

50

Pemenne 3amaq na MIPUMCHCHUC 3aKOHa Oma
JUIA pa3JIMYHOrO COCAMHEHN S ITPOBOAHUKOB

51

PaboTa 1 MOIIIHOCTB ANEKTPHUUYECKOTO TOKA.
3akoH JIxoyns-Jlenna

52

Jlaboparopnas pabora "OnpeneneHue
paboThl M MOIITHOCTH 3JIEKTPUIECKOro TOKa"

53

DIEeKTpHYECKUE e U MOTPeOHTETH
3JIEKTPUYECKO SHepruu B ObITy. KopoTkoe
3aMBIKAHUE

54

TloaroToBka K KOHTPOIBEHOI paboTe o TeMe
"DnexkTpudeckue 3apsasl. 3apspKEHHbIE Tela
" X B3auMoaeicTBusl. [1ocTosIHHBIN
JJIEKTPUYECKHI TOK"

55

KonrponsHas paboTa no reme
"DeKkTpuuecKue 3apsabl. 3apsHKeHHbIE Tena
H uX B3aumoaericTBus. [10CTOSTHHBIA
JNEKTPUUECKHUH TOK"

56

TlocTosTHHBIE MATHHUTHI, KX B3aUMOJICHCTBHE

57

VYpoxk-uccnenopanue "M3yuenue nonei




ITOCTOSIHHBIX MarHUTOB"

58

MaruutHoe mose. MarHuTHOE 10je 3eMId 1
€ro 3HaYeHHUeE AJIs )KM3HU Ha 3emiie

59

OnbIT Dperena. MaruuTHoe nosie
NIEKTPUUYECKOTO TOKa MarHUTHOE 1oJie
KaTYIIKA C TOKOM

60

61

[TprMeHeHne NEKTPOMArHUTOB B TEXHUKE.
Jlaboparopnas pabota "H3ydenue neiicTBus
MarHUTHOTO MOJIS Ha IIPOBOJIHHK C TOKOM"
DNeKTpoABUraTellb HOCTOSHHOTO TOKA.
Hcnosnp30BaHue 3IEKTPOABHraTeNC B
TEXHUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.
Jlaboparopnas pabora "KoHcTpynpoBanue u
n3y4yeHue paboThl AEKTPOABHraTENs "

0.5

62

Omnsitsl Papazes. 3aK0H IEKTPOMATHUTHOM
nuaykuuu. [Ipasuino Jlenna

63

Onekrporeneparop. CriocoObl MOTydeHUS
JNEKTPUUECKOMN IHEPTUHU. DINEKTPOCTAHIIUH
Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTUH

64

TloaroToBka K KOHTPOJIBHOI paboTe MO TeMe
"DNIeKTpUYeCKre U MarHUTHBIC SIBJICHUS

65

66

KonTtpoisHas paboTa o Teme
"DNIEeKTPUYECKUE U MATHUTHBIC SIBIICHUS"
PesepBHeIii ypok. PaboTa ¢ Tekctamu 1o
Teme "TermoBble siBICHUS "

67

Pesepsubiii ypok. Pabora ¢ Tekctamu mo
teMme "TIoCTOSTHHBIN 3JeKTPHUYECKUI TOK"

68

PesepeHbIii ypok. Pabora ¢ Tekcramu o




TeMe "MarHuTHbIC SBIICHUS "

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 2 145
IMOYPOYHOE INNIAHUPOBAHUE
9 KJIACC
KoauuecTBo yacos
Ne JlaTa no JlaTa
Tema ypoka Konrpoabusie | IIpakTnueckue
n/n Bcero niaany dakTHueckn
padoThI padoThI
1 Mexannueckoe ABHKeHHE. MaTepuaabHast 1
TOYKa
2 Cucrema orcuera. OTHOCHTEIBHOCTh 1
MEXaHUYECKOTO JIBUKEHHS
3 PaBHOMEpHOE NPSAMOIMHEHHOE BHKCHUE 1
4 HepaBHoMepHOE NpsAMOIMHENHOE IBI)KEHUE. 1
CpenHsisi 1 MTHOBEHHAsl CKOPOCTh
5 [IpsimonMHeliHOe paBHOYCKOPEHHOE 1
JIBUXKEHHE. Y CKOpEeHUe
CKOpOCTb MPSIMOJITMHEWHOTO
6 paBHOYCKOpeHHOTro JBrkeHus. ['paduk 1
CKOPOCTH
Jlaboparopnas pabota "Onpenenenue
7 YCKOPEHHMs Tejla IPU PABHOYCKOPEHHOM 1 1
JBYKEHHMH 110 HAKIIOHHOM IIOCKOCTH'
8 CBo6oanoe nagenue teir. Onbitel ['anmies 1
PaBHOMEpHOE IBUYKEHHUE IO OKPYKHOCTH.
9 [epuon u wacrora obOpamenus. Jluneinas n 1
yIJI0Bast CKOPOCTH
10 LlenTpocTpeMuTENIFHOE YCKOPEHUE 1




‘ 11 ‘ Iepssiii 3akoH HetoTona. BekTop cuiibt




Bropoii 3akon HproToHa.

12 PaBHOzelicTBYIOIIAs crta

13 Tpernii 3akon Herotona. Cynepro3umust cui

14 Pewrenue 3a1a4 Ha IpUMEHEHUE 3aKOHOB
Herorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenne 3agad o Teme «Cuia ynpyroctu»

17 JlaboparopHas paboTa «OnpeneneHue
JKECTKOCTH Py HHBI»

18 Cuuia TpeHus

19 Pemenue 3anau no teme «Cuina TpeHUs»

20 Jlaboparopnas pabora "Onpenenenue
Kkod(ddureHTa TpeHUs CKOIbKEHUS"

21 Pemrenue 3anau o reme "3axkonsl HeroToHa.
Cuna ynpyroctu. Cuna tpeHus"”

29 Cuita TSXKECTH U 3aKOH BCEMUPHOTO
TATOTEHUSL. Y CKOPEHHE CBOOOTHOTO MaJCHUS
VYpoxk-koHpepeHuus "[{BrxeHne Tel BOKpYyr

23 rpaBuTaloHHOro nentpa (ConHeunas
cucrema). ['anakTuku"

24 Pemrenue 3apau mmo reme "Cpmf. TSKECTH U
3aKOH BCEMHUPHOT'O TATOTEHUS

25 IepBast kocMuueckas CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBecHe MaTepHaIbHON TOUKH.

26 AbcoimoTHO TBEPHOE Teno. PaBHoBecue

TBEPJIOTO TeNA C 3aKPEIUIEHHON 0ChIO
BpaLIECHUs




27

MowmenT cunsl. LlenTp TsoxecTn

Pemrenue 3aga4 mo TeMe "MOMEHT CHIIBI.

28
Lentp TsoxecTu”
IToxroToBka Kk KOHTPOJIILHOH paboTe 1Mo TeMe

29 "MexaHUueCcKOoe JIBUKEHHE.
Bsaumoeiictue Tea”
KonTponeHas pabota o reme

30 "MexaHHYeCcKOe IBUKEHUE.
Bszaumoneiicreue ten”
Nmmynse Tena. UMmynbse cuisl. 3aK0oH

31 COXpaHEHHS UMITyJIbca. YIPYyroe u
HEyIpyroe B3auMoJecTBue

3 Pemrenne lslaz[aq o TeMe "3aKOH COXpaHeHHS
HMITYJIbCa

33 Ypox-koHpepenius "PeakTUBHOE IBIDKEHNE
B IIPUPOJIC ¥ TEXHUKE"

34 Mexanunueckasi paboTa ¥ MOIIHOCTb

35 Pabota cuibl TSDKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHHUS
JlaGoparopHas pabora «OmpeneneHue

36 paboThI CHIIBI TPEHHS TIPH PABHOMEPHOM
JIBMDKEHHH TeJla 10 TOPU30HTAIBHON
MOBEPXHOCTH»

37 Cas13b oHepruu u padotsl. [loreHmansHas
SHEPrus

38 Kunernueckas sneprus. Teopema o
KMHETHYECKOM sHepruu

39 3aKOH COXpaHEHHs YHEPIHU B MEXaHHUKE




Jlaboparopnas padora «H3yuyeHue 3akoHa

40 COXpaHEHHS YHEPTHU»

a1 KonebarenbHo€e IBUKEHUE U €0
XapaKTEePHUCTHKU

42 3aryxarolue konedanus. BeIHYKIeHHbIC
kosiebanus. Pezonanc

43 Maremaruueckuil ¥ Ipy>KMHHbIH MasTHUKU
Ypok-uccienoBanue «3aBUCHMOCTD IEpHOIa

44 KOJICOaHHH OT KECTKOCTH TMPYKUHBI U MACChI
rpysa»

45 I[NpeBpaltieHne YHEPTUH IPU MEXAHUIECKUX
KoJIeOaHUAX
Jlaboparopnas pabora «OnpeneneHue

46 YacTOTHI M IEPHO/a KOJICOaHUH IPY)KUHHOTO
MasiITHUKa»
JlaGoparopnas pabora «[IpoBepka

47 HE3aBHCHMOCTH TepHo/ia KoJieOaHui rpy3a,
MOJIBEILICHHOTO K HUTH, OT MacChl rpy3a»
Mexannueckue BojHbl. CBolcTBa

48 MeXaHH4eCKuX BoJH. [IpoobHbIe 1
MOTEPEYHbIC BOJIHBI

49 Ypok-koHpepeHuus "MexaHUYECKUE BOJIHBI
B TBEpIOM Tene. CelicMUYecKre BOJIHBI"

50 3Byk. PacmipocTpaHeHue u oTpaxxeHue 3ByKa

51 VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT 4acCTOTHI"

52 I'poMKOCTB 3ByKa U BEICOTA TOHA.

AKyCTHYECKHUI pe30HaHC




53

VYpok-koHpepenuus "YibTpaByk u
uH(}pa3ByK B IPUPOJE U TEXHUKE"

54

55

IToaroToBka K KOHTPOJILHOH paboTe 1Mo TeMe
"3aKOHBI COXpaHEeHHs. MeXaHn4ecKue
KoJieOaHHs U BOJIHBI

KonrposbHast paboTa 1o teme "3akoHbI
coxpaHeHus. MexaHH4ecKue KoaeOaHus 1
BOJIHBI"

56

DNIEeKTPOMarHUTHOE TIOJIE.
DJIEKTPOMArHUTHBIC BOJTHBI

57

CaoiicTBa JICKTPOMArHUTHBIX BOJIH

58

Ypox-koHpepennus "Ilxana
9JIEKTPOMarHUTHHIX BOJH. Vcronb3oBanue
3IIEKTPOMAarHUTHBIX BOJIH JUIS COTOBOM
cBs3H”

59

VYpoxk-uccnenosanue "V3ydeHne CBOUCTB
3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOuIBHOTO TenedoHa"

60

Pemienue 3ay1au Ha OIIpEACIICHUE YaCTOThI U
JJIMHBI 3J'IeKTp0Mal"HIdTHOI7[ BOJIHBI

61

DIeKTpOMAarHuTHas IPUPOIa CBETA.
CkopocTs cBeTa. BoHOBBIE CBOICTBA cBETa

62

Uctounuku cBeta. [IpsimonuHeitHOe
pactpoctpaHenue cBera. 3armenus: CoyHia u
JIyHb1

63

3aKkoH oTpakeHHs cBeTa. 3epkana. Pemenne
3aj1a4 Ha MPUMEHEHHE 3aKOHA OTPAKEHHS
cBeTa




ITpenomiienue cBeTa. 3aKOH MPETOMICHHS

64
cBeTa
IMostHOE BHYTpPEHHEE OTPa’KEHHE CBETA.

65 Hcrionp30BaHueE IOJTHOTO BHYTPEHHETO
OTpaXKCHUsI B ONTHYECKUX CBETOBOJIAX
Jlaboparopnas padora "HccnenoBanue

66 3aBMCHMOCTH YTJIa IPENIOMIICHHS CBETOBOTO
Jy4a OT yrjia aJieHus Ha rpaHuIie "BO3ayX-
crexso™
Vpoxk-koHpepenus "'Vcnonp3oBanue

67 TIOJTHOTO BHYTPEHHETO OTPayKECHHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHASI CBSI3b"

68 JIua3el. OnTHYecKas cuiia JIMH3EL

69 IMocTpoeHne N300pakeHHUit B THH3aX
JlaGoparopHas padora "OnpenencHue

70 (hOKYCHOTO PaCCTOSIHUS 1 ONITHISCKOMN CHITBI
cobuparomei JINH3bI"

71 VYpox-koupepeHuus "Ontuyeckue JIMH30BbIE
mpuOopsI”

72 I'ma3 kak ontuyeckas cuctema. 3peHue

73 Ypox-xon(bepeﬁuyf'a " ledextsl 3penus. Kak
COXPaHHUTh 3peHUE
Pasnosxenne 6enoro ceera B criekTp. OIBITEI

74 HerotoHa. CnoxeHue CIIeKTPaIbHBIX [[BETOB.
Jucnepcus cBera
Jlaboparopnas pabora "OIBITHI 110

75 Pa3noKEHUIO OEIOro CBETa B CIIEKTP U

BOCIIPpUATHUIO 1IBETA NIPEAMETOB ITPU UX




HaOJIOJICHUH Yepe3 [BETOBBIC (GHIBTPHI"

VYpoxk-npaktukyM "BoiHOBEIE CBOWICTBA

76 CBeTa: AucIiepcus, HHTephepeHIus 1
nudpaxmus”

77 Omneithl Pesepdopra u mianerapHas Mojielib
aroma

78 IMocrynatsl bopa. Moznens aroma bopa

79 HcnyckaHue U MOTJIOIIEHUE CBETa aTOMOM.
KsanTtsl. JIuHeiuaTsie cIeKTpbI

80 YpOK-npaKT‘I:IKyM "HabnroneHue CrieKkTpoB
UCIyCKAaHUS

81 PagroakTUBHOCTE U €€ BUIBI

82 Crtpoenue atoMHorO siipa. HykimonHas
MOJIETb

83 PanroakTuBHBIE TpeBparieHus. M30Tomb

84 Pemienue 3ana:1 o teme: 'PasnoakTUBHBIE
MpeBpaIeHus

85 IMepuon nomypacrnana

86 Vpok-koHpepeHuus "ParnoakTuBHbIC
U3JTyYSHHUS B IPUPOJIE, MEULIHE, TEXHUKE'

87 SInepHble peakiin. 3aKOHBI COXPAHEHHUS
3apsiIOBOTO U MAacCOBOTO YHCEIT

88 DHeprus CBsI3U aTOMHBIX sA1ep. CBsA3b Macchl
U SHEPrUU

89 Pemenue 3anau no teme "SnepHble peakiuu”

9 Peakinu CHHTE3a M ICTICHUS SITIED.

Uctounnku saeprun ConHIa 1 3BE37




91

Vpox-koupepeHuus "SnepHas sHepreTUKa.
JlelicTBHs pagMOaKTUBHBIX U3Iy4EHUH Ha
JKUBBIE OPTaHU3MBI"

92

IToxroToBka Kk KOHTPOJIILHOH paboTe 1Mo TeMe
"DIeKTpOMarHUTHOE TOJIe.
DJeKTpOMarHUTHEIE BOJIHEL KBaHTOBEIC
SBJIEHHA"

93

KonTponbHas pabota o reme
"DNIEeKTPOMAarHUTHOE TOJIE.
DJIeKTPOMarHUTHBIC BOJIHBI. KBaHTOBBIE
SIBIICHUS

94

[ToBTOpenue, 06o01eHue. JlTabopaTtopHbie
paboTsl 1o kypcy "B3aumoaeiictBue Ten”

95

[ToBropenue, 0600eHue. Perienue
pacyeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TEME
"TemnnoBsle mpoecch”

96

[ToBTOpenue, 0606menne. Pemenne
pacyeTHBIX U Ka4eCTBEHHBIX 3a/1a4 10 TEME
"KII/] TerioBeIx aBurareiei'

97

IToBTOpenue, o6obmenue. Pemenue
PacUCTHBIX U Ka4Y€CTBEHHBIX 3a/1a4 110 TEME
"KILJI 31eKTpOycTaHOBOK"

98

99

[ToBTOpenue, 06001IeHIe. JTabopaTtopHbIe
paboTsl o kypcy "CBeToBbIC SIBJICHUS
IToBTOpenue, o606menue. Padora ¢
TEKCTaMH 10 TeMe "3aKOHBI COXpaHEHUS B
MexaHuke"

100

[ToBropenue, 0606meHue. PadoTa ¢




TekcTamu 110 teme "'Koebanus u BoJIHE"

101 [ToBTopenue, o600meHue. PaboTa ¢ 1
Tekctamu 1o TeMe "CBeTOBbIC SBIICHHS"
[ToBTopenue, o600meHue. Pabota ¢
102 TekcTamu 1o teMe "KBaHTOBas u siaepHas 1
¢uznka"
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27




YYEBHO-METOJIUYECKOE

OBECIIEYEHHE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. YueGnuk no ¢pusuke nmoja peaaxnuein A.B. [I€ppimkuH.

2. YMK O.1. I'pomueBa KoHTpoJibHBIE 1 CAMOCTOATENbHBIE pA0OTHI 10
¢busuke.

3. YMK A.E. Mapon /luaktruyeckre MaTepuanibl.
METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJISA
1.Iloypounsie pa3padotku no ¢pusuke Kk Y MK A.B. [1é€primikuna.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI
CETUUHTEPHET:

1. https://infourok.ru/

2. https://multiurok.ru/

3. https://www.pedalmanac.ru/



https://infourok.ru/
https://multiurok.ru/
https://www.pedalmanac.ru/

