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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOI'O o0OIIero o0Opa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJOKEHUN U TpeOOBaHMM K pe3yjlbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3OBaTENbHOM MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€roM (peaepanbHOU pabouel mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukay.

Copnepxkanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH OOYYAlOIMXCS W OPraHU3ALMIO U3YUYEHUS
Gu3MKU Ha [EATeTbHOCTHOM OCHOBe. B mporpamme mo Qu3uke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu tpedoanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM O0yUEHHUs, a TAKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMsl.

[Iporpamma no gusuke ycraHaBIMBaeT pacupeieiieHue yueOHOro MaTepuana
1o rojam o0y4eHus (1o Kjiaccam), IpeJiaraeT MpUMEPHYIO MOCIe10BaTEIbHOCTh
U3Y4YECHHUS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COAEpkKaHUS U
yu4€Te BO3pACTHBIX OCOOCHHOCTEN 00YyYarOIINXCA.

[Iporpamma mo Qusuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU paboueil mporpaMmbl 0 y4eOHOMY MPEIMETY.

®u3rka SBISIETCS  CHCTEMOOOPA3yOIIMM JUIsl  €CTECTBEHHO-HAYYHbBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
U SBJICHWM, H3yYaeMbIX XUMHCEH, OHOJIOTHEH, acTpOHOMHEH U (PHU3HUICCKOU
reorpaguedi, BHOCUT BKJIQJ B €CTECTBEHHO-HAyYHYIO KapTHUHY MHpa,
npenocTaBisieT HaubOosee sCHble O00pas3lpl MPUMEHEHHS HaydyHOro METoja
MO3HAHUS, TO €CTh CI10c00a MOYYeHHs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3aj1ad (PU3HYECKOTO OOpa3OBaHUS B CTPYKType OOIIEro
0o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TpaMOTHOCTH U
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpEIIONaraeT OBJaJCHUE
CIEYIOIIMMU KOMIIETEHTHOCTSMH, XapPAKTEPU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSITD SIBJICHUS,

¢ OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHNUS,

e UHTEPIIPETUPOBATH JIaHHBIE U HCI0JIb30BAaTh HAYYHbIE JOKAa3aTEIbCTBA
JUTSl TIOJy4Y€HUS BBIBOJIOB.

Henn wu3yuyeHuss (PU3NKU HAa YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs
omnpenenensl B Konmenmuu mnpenonaBanus ydueOHoro mnpenmera «Ddusmka» B
oOpa3oBaTenbHbIX opraHu3auusx Poccuiickoii @enepauuu, pealn3yrOMINX
OCHOBHBIE  001I€00pa3oBaTENbHbIE IPOTrPaMMbl, YTBEPKIAEHHON pelIeHneM



Komnerun MunucrepcTBa npocpenienns Poccuiickoit denepanun (mpoTokos ot 3
nekadps 2019 r. Ne [1K-4BH).

ey ndyvyenust pusuku:

e IpUOOpPETEHNE UHTEpECa W CTPEMJICHHS OOYy4aloluXcsi K HaydHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX WU TBOPUYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHUE MPEICTABICHUN O Hay4YHOM METOJE MO3HaHUSA U (HOPMHPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOLLICHUS K OKPYKAIOLIUM SIBIICHUSIM;

« popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs OCHOB
CTpOEHUS MaTepUH M PyHITaAMEHTAJIbHBIX 3aKOHOB (DHU3UKU;

o popMUpOBaHME NPEACTABICHUM O pOIU (PU3UKU ISl Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

epa3BUTHE  TMpEACTaBICHU O  BO3MOXHBIX  cepax  Oymymiei
npodeccHoHanbHON ASATENBHOCTH, CBSI3aHHOW ¢ (DM3UKOMU, MOATOTOBKA K
JanbHeieMy o0y4eHHUIO B 3TOM HAlpPaBIICHUH.

JlocTkeHre STUX Leed nporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO

oOrmrero o0pazoBaHus 00ECTIEYMBACTCS PEIICHUEM CIEAYIOIMIHNX 3a4a4:

e IPUOOpPETEHNE 3HAHMM O JHCKPETHOM CTPOCHHMHM  BEIECTBAa, O
MEXaHUYECKUX, TEIJIOBbIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX

o MPUOOpETEHNE YMEHUI ONUCHIBATH U OOBACHITH (PU3UUECKHE SIBICHUS C
UCIOJIb30BAaHUEM NOJYYEHHBIX 3HAHUN;

¢ OCBOCHHE METOJOB pELICHUSA MPOCTEHIINX PACYETHBIX 3a1ad C
UCIIOJIb30BAaHUEM buznuecKnx MoJIeneH, TBOPUYECKHUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHHU HAOIIOATh MPUPOIHBIC SIBJICHUS W BBITIOIHATH OIBITHI,
nabopaTopHble pabOThl U OKCHEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOCHHE TMPUEMOB pabOTHl ¢ WHOpMaNHEeH (U3UIECKOTO COACpPKAHUS,
BKJIIOYasi UHPOPMAITUIO O COBPEMEHHBIX JOCTIKECHUSAX (DU3UKH, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE UHPOPMALINH;

¢ 3HAKOMCTBO €O cdepamu npodhecCuOHANbHON ACSITEIBHOCTH, CBI3aHHBIMU C
GU3HKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JOCTUKEHUAX (PU3NUECKON HAYKHU.

Ha usyuyenue ¢uszuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 4yacoB (2 yaca B HENENIO), B 8
KJ1acce — 68 yaco (2 yaca B Hezento), B 9 kiacce — 102 yaca (3 daca B HEAEINIO).

[Ipennaraemsiii B mporpaMMe no (Gu3MKe MnepevyeHb JadopaTOpHBIX padoT u

OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, YUUTEb JeNaeT BbIOOp MPOBEACHUS



7ab0paToOpHBIX PAOOT M OMBITOB C YYETOM HWHAMBUAYAIBbHBIX OCOOCHHOCTEH
00y4JaromIMxcs, CIHUCKa HKCIEPUMEHTANBHBIX 3aJaHHi, MpeiaraéMblx B pamKax
OCHOBHOI'0 FOCYAapCTBEHHOI'0 3K3aM€EHa M0 (PU3HKE.



COIEPKAHUME OBYUEHUA
7 KIIACC

Pa3jen 1. ®usuka u e€ poJib B IO3HAHNH OKPYKAKOIIET0 MUPA.

®usuka — Hayka O mnpupoze. SBneHus npuponpl. OuznuecKue SBICHUS:
MEXaHWYECKHUE, TEIUIOBBIE, dJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckre BeNUUMHBL. M3mepeHue Quznyueckux BeJIUYUH. Duznueckue
npubopsl. [Torpemnocts u3mepennit. MexayHapoaHasi cuictemMa eInHHIIL.

Kak ¢usuka u [pyrue ecTecTBEHHble HayKd H3Y4arOT MPUPOLY.
EcTecTBeHHO-HAYUYHBII METOJl IMO3HAHMS: HAONIOAEHHE, MOCTAaHOBKA HAYyYHOI'O
BOIPOCA, BBIJIBI)KEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, 0ObSICHEHUE
HabmrogaemMoro sipneHus. Onucanve GU3NYECKUX SIBICHUN C TOMOILBIO MOZEIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @uznueckue NpudOPsI U NpoLeypa MPsIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(ppPOBBIM MPUOOPOM.
Jlabopamopnvie pabomot u onvimel.
1. OmnpeneneHue LEHbI IeTEHUS Kbl U3MEPUTELHOT0 MpUoopa.
2. H3mepeHue pacCTOSHUM.
3. U3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEINA.
4. Onpenenenue pa3sMepoB MalbIX TeJl.
5. M3Mepenue temieparypbl IPU NOMOIIM >XUIAKOCTHOIO TEPMOMETpa WU
JaTYUKA TEMIEPATYPHI.

6. IIpoBenenue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH IOJIETA
HIapyKa, MyIEHHOIO0 FTOPU30HTAIILHO, TEM OoJibllle, YeM OOoJibllle BhICOTA
IIyCKa.

Pa3nen 2. [lepBoHayajibHbIEe CBeJCHUS O CTPOCHHH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBkeHne dactull BemectBa. CBsA3b CKOPOCTHM JABWKEHHS YacTUL[ C
Temmeparypoil. bpoyHoBckoe nBmxkenwe, nuddysus. BzammonelicTBre 4acTHIl
BEIECTBA: IPUTSKEHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOEHUE I'a30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIUIMYECKUX) Tel. B3aumMocCBs3bp MEXIy CBOWCTBAMHM BELIECTB B PA3HBIX
arperaTHeIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJISApHbIM cTpoeHuneM. OcoOeHHoCTH
arperaTHbIX COCTOSTHUN BOJBI.

Jemoncmpayuu.

1. HaGnroneHune 6poyHOBCKOTO JBUKEHUSI.



2. HaGmonenue nuddys3un.
3. HaGnmromenme  sBrmeHuil,  OOBSACHSIONIUXCS ~ MPUTSHKCHHEM  WIH
OTTAJKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomot u onvimel.

1. Ouenka JuameTpa aroMa METOAOM psoB (C  KCHOJb30BAHUEM

dororpaduii).

2. OnbITHI O HAOIIOJIEHUIO TETIOBOT'O PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHUJT MOJIEKYJISPHOTO IPUTSKCHHUSL.

Pa3znen 3. /IBuskeHne ¥ B3aUMO/IeiicTBHE TeJl.

Mexannueckoe NIBWKEHUE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsii CKOPOCTh MPU HEPABHOMEPHOM IBMKEHUH. Pacyér mytu u
BPEMEHH JIBUKEHUSL.

SIBiieHue WHEpHUU. 3aKOH WHEpUMH. B3anmonaeiicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM [JIBMKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Telna.
[lnotHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHULIC
00BEMa BellecTBa.

Cuia kak XxapakTepucTuka B3aumozeicTBus Teil. Cuila ynpyrocTd M 3aKoH
I'yka. 3mepenue Cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIEHUE TITOTEHHS U Cuia
TskecTH. Crjia TSKECTH Ha JIpyrux manerax. Bec tena. HesecomocTs. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHomelcTByromas cuil. Cujia TpeHUsI.
TpeHue CKOIbKEHUS U TPEHUE MOKOS. TpeHUe B IPUPOIE U TEXHUKE.

Jemoncmpayuu.

Hal6ntonenne MexaHn4ecKoro ABUKEHUS Tea.

N3mepenne cKkOpoCTH IPSAMOJIMHEUHOTO IBHKEHUS.

HaGmtonenue siBneHus HHEPIIUU.

Habmronenue n3meHeHus: CKOpoCTH Npy B3auMOAEHCTBUU TEL.

CpaBHeHUE Macc MO B3aUMOJIEHCTBUIO TEN.

CroxeHue cuil, HallpaBJIEHHBIX IO OAHOU MPSMOA.

Jlabopamopnwie padbomot u onvimel.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIapuKa B AKUIKOCTH,
MOJIEJU JIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenue cCpeHe CKOPOCTU CKOJIBKEHHUS OpycKa WM MIapHKa I0
HaKJIOHHOM ITJTOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTsokeHus (aedopmarium)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. ONbIThI, TEMOHCTPUPYIOUIME 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHUS OT
BEca Teja U XapaKTepa CONMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBjieHue TBEPABIX TeJl, }KMAKOCTEH U ra30B.

o vk w N R



HNanenune. CriocoObl yMEHBIIIEHUSI ¥ YBEJIUYCHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS Traza OT 00bEMma, Temmeparyphl. llepenmadya maBieHUs
TBEPABIMU TEJIAMH, JKUAKOCTSIMU W raszamu. 3akoH [lackans. [THeBmaTnueckue
MalllMHbI. 3aBUCUMOCTh JaBJICHUSI >KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuit
napanokc. Coobmaromuecs cocynbl. ['uapaBindeckue MEXaHU3MBI.

Atmocdepa 3emnn u atrmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3nyIHOM oOonouku 3emnu. Onbit Toppuuennu. M3mepenue armocdepHOro
JaBjieHUsl. 3aBUCUMOCTh aTMOC(EpPHOTO JIaBJICHUSI OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 u3MepeHus: aTMOCHEpPHOTO J1aBJICHUS.

JlelicTBrE )KUAKOCTU M Tra3a Ha MOrPYKEHHOE B HUX TeJO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormaBanue.

Jemoncmpauuu.
3aBUCHUMOCTH JIaBJICHHSI ra3a OT TEMIEPATYPBI.

[Iepenaua naBiaeHUs )KUIAKOCTHIO U Ta30M.

CooO1maronuecs: COCybl.

I'mppaBnuueckun rpecc.

[IposiBnenue aeicTBUst aTMOC(HEPHOTO JABICHHUSI.

3aBUCUMOCTb BBITAJKHUBAIOLIEH CHUJIBI OT 00bEMA MOTPYKEHHON YacTh

S A T o

TeJa U TUIOTHOCTH >KUJIKOCTH.

7. PaBEHCTBO BHITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOM JKUIKOCTH.

8. YcCJOBHE IUIaBaHUS TEJ: MIABAHWUE UJIU MTOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopnsie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYyKEHHOHN B
KUJKOCTh YaCTH TeJa.

2. OmnpenernieHre  BBITAJIKUBAIOIIEH CWIblL, JEHCTBYIOIIEH Ha  TEJo,
MOTPY>KEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIBI, IEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MaccChl Teja.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JEICTByIONIEd Ha Telo B KUAKOCTH, OT OOBbEMa NOrpyKEHHOW B
YKUJIKOCTh YaCTH TE€Ja U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WM KOHCTPYMPOBAaHUE JIOAKA U
ONpEIEIIEHUE €€ TPY30MO0AbEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTL. JHEPrusi.

Mexanundeckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi phiuara. [IpuMeHeHME TNpaBWa pPaBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBuino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas dHepruss. KuHeTnueckas U TOTEHIMAJIbHAs SHEPTHS.
[IpeBpalieHre OTHOTO BU/IA MEXaHUYECKOW DHEPTUU B IPYrOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. ITpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomot u onvimel.

1. Ompenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBIXKCHHUH Teja

10 TOPU3OHTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycioBUid paBHOBECHS pblyara.

3. N3mepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. W3ydeHune 3aK0Ha COXPAHEHUSI MEXAaHUYECKOM SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siBJI€HHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mepbl arOMOB M MOJIEKYJA. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TI0JIOXKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUHU.

Monenu TBEPAOrO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJOXKEHUW MOJEKYJISIPHO--KUHETUYECKOW TEOPUH.
CmaurBaHMe U KanWUISpHBIE SIBIEHUS. TernoBoe pacuIMpeHe U CKaTHue.

Temneparypa. CBs3p TemIlepaTypbl CO CKOPOCTBIO TEIIOBOIO JABHKECHUSA
yacTull. BHyTpeHHss »sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH HHEpPruu:
Terionepeaayda U COBEpIIEHUE paboTHI. Bunsl TeIJIonepeaayu:
TEIJIONPOBOIHOCTh, KOHBEKIYS, U3JIyYEHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BelIeCTBAa. TemiooOMeH u
TEIJIOBOE paBHOBecue. YpaBHeHUE TemioBoro OamaHca. [lmaBinenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u kouzaeHcamus. Mcnapenwe. Kunenue. YnenpHas Teriora
napooOpa3oBaHUs. 3aBUCUMOCTb TEMIEpPaTyphl KHIIEHHS OT aTMOC(hEepHOro
JABJICHUSI.

BnaxnocTh BO3aYyXA.

DHeprusi TOIINBa. Y AeNIbHAsI TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TemnoBbix aABuratened KIIJ[ TemmmoBoro asuratens.
TennoBele ABUraTeNy U 3alIUTa OKPYKAOIIEN CPEbL.

3aKOH COXpaHEHUs U MIPEBPAILCHMS SHEPTUH B TEILUIOBBIX NPOLECCAX.

Jemoncmpayuu.

1. HaGnrogeHue 6poyHOBCKOIO IBUKEHUSI.
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10.
11.
12.
13.

Hab6monenne nuddysum.

Habnronenue sBiaeHnit cMauMBaHUS U KaMMUISIPHBIX SBICHUIA.
HaGntonenue TenioBoro pacuimpeHust Tell.

N3MeHnenne napiieHHUs rasa Npu MU3MEHEHUHM 00bEMa M HAarpeBaHUU WIIH
OXJIaXKICHUH.

[IpaBuina uamepeHus TeMnepaTyphbl.

Bunbl Temionepenaum.

OxuaxxaeHue rnpu COBEpIICHUH PadOTHI.

HarpeBanwe nipu coBepiiieHu# padOThl BHEITHUMH CHJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMUYHBIX BEIIIECTB.
Habmronenne xumneuus.

Habmronenue nmocrosHeTBa TeMIEpaTyphl MPHU TUIABJICHUH.
Mopaenu TEIIOBBIX JIBUTaTEIICH.

Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITh IO OOHAPYKEHUIO ACUCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUSL.
OmnBITHI IO BRIPAIIMBAHUIO KPUCTAJIOB [IOBAPEHHOM COJIM WIIM caxapa.
OnbIThl 10 HAOJMIOJEHUIO TEIUIOBOIO PACIIMPEHUs ra3oB, XKHUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue 1aBlieHUs BO3yXa B OAJJIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTbh JABJICHHUS BO3/lyXa OT €ro
00BbEMa U HAarpeBaHUs WIH OXJIaXKICHUSI.

[IpoBepka rumnore3nl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

HaOnroneHnne wu3MeHeHHMs BHYTPEHHEW OSHEpruM Tela B pe3yJbTare
TeIUIoNepeaun U paboThl BHEIIHUX CHJL.

HccnenoBanue sBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW U
ropsiueu BOJBbI.

OnpeneneHne  KOIMYECTBA  TEIUIOTHI,  IIOJYYEHHOTO  BOJOM  IIpU
TEIUIO0OMEHE C HArPEThIM METAJUTMYECKUM LIUJIHHIPOM.

Onpenenenne yieabHON TEMIOEMKOCTH BEILIECTBA.

Hccenenosanue npouecca MCapeHus.

OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Ornpenenenne yaenpHOU TEIUIOTHI IJIABJICHHUS JIbJA.

Pa3jesn 7. DiieKTpu4ecKue U MATHUTHbIE SIBJICHUS.

Onextpuzauusi Ten. J[Ba pona 3JeKTpUYECKHX 3apsaoB. BaummoneiicTBue
3apsoKeHHbIX Ted. 3akoH KynmoHa (3aBHCHMMOCTh CHJIBI  B3aUMOJEUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSHUS MEXKY TEJIAMH).

Onektpuueckoe mnoine. Hanpspk€HHOCTH diekTpudeckoro nosd. IIpuHumn

CYMEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsjoB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsii.
Crpoenne aroma. IIpOBOJHMKM W AUAJEKTPUKU. 3aKOH  COXpPaHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DIJIEKTPUYECKOrO TOKa.
HNcTounnku mMOCTOSHHOTO TOKa. JIeMCTBUS DIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHYECKOE, MAarHUTHOE). DJIEKTPUYECKUHN TOK B KHUJIKOCTSAX U razax.

Onektpuueckas uenb. Cwia  TOka.  DJNEKTPUYECKOE  HAIpsHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHBJICHHE BeliecTBa. 3akoH Oma
I ydactka uenu. [locimemoBarenbHOE W NApPAIUICIBHOE  COCIMHEHUE
ITPOBOTHUKOB.

Pabora u MONIHOCTH 2JIEKTpUYECKOro Toka. 3akoH JDxoyms—Jlenna.
DJIEKTPUUECKUE TIETH U TTOTPEOUTENH dIEKTpUUECKOi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHble ~ MarHuThl.  B3ammomelWcTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnurtHoe noje. MarautHoe 1oJjie 3eMJIM U €ro 3HaueHUe JJId )KM3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe To€  AJIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHWTOB B TEXHUKE. J[eiCTBME MAarHUTHOIO T0JIs1 Ha TPOBOJHUK C TOKOM.
DIIEKTPOABUIATENb MOCTOSSHHOTO TOKa. M CMosib30BaHWE BIEKTPOJBUTATENCH B
TEXHUYECKHX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBiaeHue daeKTpoMarHuTHOM MHaykuuu. [IpaBuiio Jlenna.
DIIEKTpOreHepaTop. Cnioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTUMU.
DIIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJEeKTpU3aLMs TE.
JIBa poia 3JIEKTpUUYECKHUX 3apsJI0B U B3aUMOJICHCTBUE 3apsSIKEHHBIX TEJI.
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOTIA.
DIIEKTpOCTaTUIECKAs] UHTYKITH.
3aKOH COXpaHEHHUS DIICKTPUUECKUX 3apsI0B.
[IpoBOHUKY U JUAIEKTPUKH.
MopaenupoBaHr€ CHUIIOBBIX TUHUAN 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeMCTBUS 2IIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B JKUJIKOCTH.
. 'a3oBBI1U pa3psia.
. I3MepeHue cuiibl TOKa aMIIepMETPOM.
. I3MepeHune 37IeKTpUYECKOro HaIlpsKEHUs BOJIBTMETPOM.
. Peocrar u Mara3zus CONpOTUBIICHHIA.
. B3aumopelcTBrie MOCTOSSHHBIX MarHUTOB.

W 0 N kW R

[ e S N T
o U A W N L O

. MO,Z[CJIHpOBaHI/IG HCBO3MOKXHOCTH PA3ACICHUA I1IOJIFOCOB MAIrHUTaA.



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

25.

MopaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmnebIT Dpcrena.

MarauTHoe noJsie TOKa. DIEKTPOMArHHUT.

JlelicTBME€ MAarHUTHOTIO MOJI HAa MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS SJIEKTPOMArHUTHOM UHIYKITUU.

OmnebiTer @apanest.

3aBUCUMOCTh HANpaBJCHUS HHIYKIIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HUKHOBCHMS.

DJIEeKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OneITel O HAOMIOMEHUIO DJJICKTPU3AIMK  TET WHAYKIUMEH W TpHU
CONPUKOCHOBEHHUHU.

UccnemoBanue AEHCTBHUSL DIEKTPUUECKOTO TIIOJII HA TPOBOJHUKH U
JIDJIEKTPUKH.

Coopka u npoBepka pabOThI AIEKTPUIECKON IIEMH TOCTOSIHHOTO TOKA.
N3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryampoBaHue HAPsHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 PE3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHS HAa PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUECKOTO
COTIPOTHUBJICHUSI TPOBOAHWUKA OT €r0 JJIMHBI, ITUIOMAAN TIOMEPEYHOTO
CEYCHHS M MaTepuala.

[IpoBepka mpaBuia CIHOKCHHS HANPSHKEHUH TPH  TOCIEIOBATEIHHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[TpoBepka mpaBwia I8 CWIBI TOKa MPU MapaIETbHOM COCIUHECHUU
PE3UCTOPOB.

Omnpenenenre padboOThI IEKTPHUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  DJEKTPUUECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 JIaMITOYKY, OT
HanpsDKESHUS Ha HEl.

Onpenenenue KIIJ1 nHarpesarerns.

HccnemoBanne MarHUTHOTO B3aUMOICHCTBHS MIOCTOSTHHBIX MarHUTOB.
N3ydyeHne MarHMTHOTO TIOJIE  TOCTOSSHHBIX ~ MAarHUTOB TPH  HUX
00BEIMHEHUU U Pa3/ICIICHUH.

UccnenoBanue AeiCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHWJIbl  B3aUMOJEHUCTBUS
KaTyIIKA C TOKOM M MarHura OT CWJIbl TOKa M HalpaBJICHUS TOKA B
KaTYIIKE.

18. M3yueHue 1eCTBUS MATHUTHOTO TTOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue v u3ydeHue padoThl dJIEKTPOABUTATEIIS.

20. 3mepenue KII/I anexkrpoaBruraTeIbHOM YCTaHOBKHU.

21. OnbITBIL IO  KCCJEAOBAHUIO SIBJIEHUS AJIEKTPOMATrHUTHON WHIAYKIIUU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHUS] U HAMNPABICHUS HMHAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBwkeHHEe. MareprnanpHas Touka. (Cucrema  OTCYETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHEHHOE
nBwxeHne. HepaBHOMepHOE mpsiMoJIMHETHOE ABUKEeHHE. CpeqHsasi 1 MTHOBEHHAas
CKOPOCTb T€Ja NPYU HEPABHOMEPHOM JIBHKEHHUU.

VYckopenue. PaBHOyckOpeHHOe mpsiMoiiHEWHOe JBHkeHue. CBOOOIHOE
nagenue. OnbiTel [Manuies.

PaBHOMepHOE nBHXKEHHE MO OKpyXHOCTH. [lepron u yactota oOparieHus.
JIuneinas u yriuoBast CKopocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHNE.

ITepseiit 3akoH HeroToHa. Bropoii 3akoH Herorona. Tperuii 3akoH HproToHa.
[IpuHUMI Cynepno3uuu CUIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUS CKOIbXKEHHUS, Cuila
TPEHUS MOKOSI, IPYTUE BUbI TPEHHUS.

Cwia TsSKECTH M 3aKOH BCEMHPHOI'O TATOTEHUS. YCKOpPEHHE CBOOOJHOIO
nafgeHus. JBmxenue miuaner Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue martepuanbHOM TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJNA C 3aKPEIUIEHHON OChIO BpalleHus. MOMEHT cuiibl. LIEHTp TAKECTH.

Nmnynec Tena. M3meHeHne mMnyibca. IMIynbe CHIbl. 3aKOH COXPaHEHUS
uMIyJibca. PeakTUBHOE IBMKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cui TSKECTH, YHOPYTOCTH,
Tperusi. CBsA3b 3HEepruu U paboThl. [loTeHInanpHas SHeprus Tea, MOJHATOro Hajl
IIOBEPXHOCTBIO 3eMiIH. [loTeHIManbHas SJHEPrUsl CKATOU NpyKUHbl. Kunernueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
JHEPIHUH.

Jemoncmpanuu.

1. HaGmroneHne MexaHMUeCKOro ABMXKEHHUS TeJla OTHOCUTENBHO Pa3HbIX Tell

oTCY€Ta.



2

8.
9.

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

CpaBHeHME NyTel M TPAEKTOPUM ABMKEHUS OJHOIO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJ OTCYETA.

N3mepenne CKopoCTH U YCKOPEHUS PSAMOJIIMHENHOT O IBUKECHHSL.
HccnenoBanne npu3HaKoB paBHOYCKOPEHHOTO JBUKEHUS.

HaGnronenue nBuxeHus Tena no oKpyKHOCTH.

Habmronenue MexaHMueCKUX SBJICHUHN, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PAaBHOMEPHOM M  YCKOPEHHOM  JBWKCHUH
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOPEHHS Tejla OT MacChl Te€Jla U JIEHCTBYIOLIEH Ha HEro
CHWJIBL.

Ha0ntonenue paBeHcTBa CHIT P B3aUMOIEHCTBHH TEIL.

M3menenue Beca Tena Ipu yCKOPEHHOM JBUKCHHH.

[Iepenava nmnynbca npu B3aUMOJAECUCTBUU TEI.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOJECHCTBUU TEN.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMIyJIbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBHH.
Habmronenue peakTHBHOT'O IBUKEHUSL.

CoxpaHeHHne MEXaHHMYECKOW SHEPTUU MTPU CBOOOITHOM A ICHUU.
CoxpaHeHrne MEXaHMYECKOM YHEPTUH NPU JIBUKEHUU Teja MO JEHCTBUEM

NPYKUHBI.

Jlabopamopnwie padbomot u onvimel.

1.

co

KoncTpynpoBanue TpakTa 1isi pasroHa W JATBHEUIIEro paBHOMEPHOTO
JBIDKEHUS TIapUKa WA TEICKKH.

OmnpeneneHne cpeaHE CKOPOCTH CKOJBXEHHUS OpycKa WIW JIBHKEHUS
IIapyKa Mo HaKJIOHHOW TTOCKOCTH.

Ompenenenre yCKOpPEHHS Tela TpPH PABHOYCKOPEHHOM JIBFDKCHHH TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPCHHOM
JBIDKCHUH 0€3 HayaJIbHOH CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIW TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJMTHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JTaBJICHHS.

Onpenenenue k03P HUITIEHTA TPEHUS CKOJIbKEHUSI.

Omnpenenenue >kECTKOCTU MPY>KUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JABHKEHUU TeEla
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10.Omnpenenenue paboThl CHUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HETOJIBIKHOTO U MOJABUKHOTO OJIOKOB.

11. 3ydenue 3aKkOHa COXPAHEHUS SHEPT M.

Pa3nen 9. Mexannuyeckue KoJjie0aHUSA U BOJTHBI.

KonebarensHnoe asuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: TTEPHO/I,
4acToTa, aMIUINTYy1a. MaTtemMaTu4ecKuil U NMpyXKUHHBIM MasTHUKU. [IpeBpamienue
SHEPIUM MpH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxawmue — KojeOaHus.  BeIHyXJeHHbIE — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoilcTBa MeXaHWYeCcKuX BOJH. IIpojmonbHble W
IOIIEpEYHbIE BOJHBI. JlIMHA BOJMHBI U CKOPOCTh €€ PaCIpOCTPAHEHUS.
MexaHn4uecKue BOJIHBI B TBEPAOM TENE, CENCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmoaeHnue xonebaHui Ten MoJ ACHCTBUEM CUJIbI TSDKECTH U CHJIBI
YIPYTOCTH.

HaGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habntonenue BeIHYKIEHHBIX KOJI€OaHUI U PE30HAHCA.

Pacnpoctpanenue npoaoabHBIX U TONIEPEUYHBIX BOJIH (HA MOJIEIH).
Habmronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HAHC.

Jlabopamopnwie padbomot u onvimel.

1. Onpenenenrie dYacToThl W TepHoJa KoOJeOAHWW MaTEeMaTHYECKOIo

S o

MasiTHUKA.
2. OmpepeneHne 4acTOTHI U MEpro/Ia KOIeOaHWi IPYKUHHOTO MasITHUKA.
3. HccnenoBanue 3aBHCUMOCTH TTEPUO/Ia KOJICOAHMI MOBEIEHHOTO K HUTH
rpy3a OT JIJIUHBI HUTH.
4. ViccnemoBaHue 3aBUCUMOCTH Teproa KoieOaHUN MPY>KUHHOTO MasgTHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTH Mepuoa KoseOaHuil rpys3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Tlepuoja  KojieOaHui
NPY>KUHHOTO MasATHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPYKUHBI.
7. V3mepeHue yckopeHus CBOOOIHOTO MaeHUsl.
Pa3nen 10. DiekTpoOMarHuTHOE 10JI€ U YJIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  TOJIe.  JJEKTpOMarHuTHele  BOJHBIL.  CBOiCTBa
ANEKTpOMarHuTHeIX BOJdH. [llkana »naekTpoMarHuUTHBIX BOJH. Mcmnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBS3H.



DnekTpoMarHuTHas npupona ceera. CkopocTb cBera. BomHOBBIE CBONMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMICTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie padbomot u onvimel.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIBHOTO

Tenedona.

Pa3jen 11. CBeToBbIe fAIBJI€HUS.

JlyueBas MOJEIb CBeETAa. HUctounnkn CBeTa. [TpssMmonuHelHOE
pacnpoctpanenue cBera. 3atmeHus Connua u JIynsl. Otpaxkenue cera. [lnockoe
3epKano. 3aKOH OTPa)KEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYTpeHHee
oTpaxkeHHe cBeTa. Vicmonb3oBaHME MOJHOIO BHYTPEHHETO OTPAKEHUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon unydyeit B numH3e. Onruueckas cucrema (oroamnmnapara,
MUKpOCKONa M Teieckoma. ['J1a3 kak onTuyeckas cucteMa. bInM3opykocTh U
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. Omnbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(ucmepcus ceera.

Jlemoncmpayuu.

[IpamonuHetHOE pacIpOCTPAHEHUE CBETA.

OtpakeHue cBeTa.

[Tonyyenue n3o0pakeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

Onrtuyueckuit CBETOBO/I.

Xop 1ydeit B coOuparoliei JuH3e.

XoJ Ty4er B pacCEHUBarOIIEH JIMH3E.

[Tomydenune n300paXkeHui C MOMOIIBIO JTHH3.

. IlpuHumn aeicTBus gporoamnmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens riasa.

11. PaznoskeHue 6e10ro cBeTa B CIIEKT.

12.Tlomyuenue 6em0oro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomot u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yIjla OTPa)X€HUS CBETOBOTO Jiyda OT yria
naJeHUsl.

©ooN Ok wdRE

2. V3yueHue xapakTepUCTHK H300paxKeHUs MPeMETa B TUIOCKOM 3€pKaie.
3. HccnenoBanue 3aBUCUMOCTH yTila IPEIOMIIEHHS] CBETOBOTO JIy4a OT yria
naJieHusl Ha TPaHUIE «BO3AYX—CTEKIION.



4. TlomydeHue n300paxxeHUM ¢ MOMOIIBIO COOMPAIOIIIEH JIMH3HI.

5. Ompenenennie GOKYCHOT'O PACCTOSIHUS M ONITHYECKON CHIIBI COOMparoIe
JIMH3BL.

6. OMBITHI 110 Pa3I0KEHHUIO OEIOT0 CBETA B CIEKTP.

7. OmbITH MO BOCHPHUATHIO I[BETA MPEIMETOB MPU MX HAOIIOJCHUH Yepe3
I[BETOBBIC (PUIIHTPHI.

Pa3znen 12. KBauroBble sIBJICHHS.

OmneiTel Pesepdopaa u mnanerapHas moxaens aroma. Mogens aroma bopa.
Hcnyckanue u norimonieHue ceera aroMoM. KBaHThL. JInHEWUaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u raMma-uzinydeHus. CTpoeHrue aTOMHOTO
aapa. Hykionnas wmozpens aromHoro sgpa. HM3zorombsl.  PaguoakTuBHBIE
npespaienus. [lepuon nomypacnana aTOMHBIX SIAED.

SnepHple peakuyu. 3aKOHbI COXPAHEHUs 3apsAI0BOIO M MAaCCOBOI'O YHCEIL.
OHeprusi cBsi3M aTOMHBIX sAnep. CBs3bp Macchl M 3Hepruu. Peakuuum cuHTe3a u
nenenus sgaep. Uctounuku sneprun ConHua U 3BE3I.

SnepHas osHepreruka. JleWcTBUS pPaguOaKTUBHBIX W3JIyYEHUUW HaA JKUBBIE
OpraHU3MBl.

Jemoncmpayuu.

CHexTpsbl U31y4EHHUs] ¥ TIOTJIOIIECHHUS.

CrexTpsbl pa3InyHbIX Fa30B.

CnekTtp BojopoJa.

Hab6ntonenue TpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOMIMX U3ITYUESHUN.

Perucrpanus nszinyyeHus npupoIHbIX MUHEPAJIOB U IIPOAYKTOB.

ok owdE

Jlabopamopnwie padbomot u onvimel.

1. HaGmroneHue CIIONIHBIX ¥ TUHEHYATBIX CTICKTPOB U3TyUCHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHUE HPHEPTUU YACTHUIBI 10 TOPMO3ZHOMY

nyTH (o gororpadusm).

3. H3mepenue paanoakTUBHOTO (hoHa.

IToBTOPHUTEIHLHO-0000 IAIOIIIUIA MOTYJIb.

[ToBTOpUTETHHO--0000IAIONITNI MOTYJb TIPEIHA3HAYECH /ISl CUCTEMATH3AIIH
U 0000IIeHHs  TPEIMETHOIO  COACpXKaHWUS U OMbITa  JICSITEIbHOCTH,
NPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3UKH, a TAaK¥Ke NI TOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy 1o (u3uke g o0ydaronmxcs,
BBIOPABIIINUX 3TOT yUEOHBIN MpeaMET.

[Ipu u3ydeHUM TAaHHOTO MOJYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHUJIBI
JIESITEIHPHOCTH, HA OCHOBE KOTOPHIX 00ECIIEUMBACTCS JOCTHIKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  OOydeHus, (opmMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIIEIOBAaHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3NYECKUE
SIBJICHUS, NPUMEHsAA II0JIyYEHHBIE 3HAHUs, pelarb 3aJadyd, B TOM YHUCIE
KaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHANBHO IESATEIBbHOCTHBIN XapaKTep JAHHOI'O pas3Jielia peaau3yercs
32 CY€T TOro, 4YTO OOy4YarIIHUecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
IIpeaJIaraercs:

HA OCHOBE TIIOJIYYEHHBIX 3HAHUW pacro3HaBaTh U HAY4YHO OOBSICHATH
bu3HYecKUe SIBJICHUS B OKPY>KAIOIIEH TPUPOJIE U MOBCETHEBHON KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHHUI, B TOM
Yyclie 11 POBEPKU TUIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOIOB;
OOBSCHATh Hay4HbIE OCHOBBI HauWOOJie€ BAXKHBIX JIOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, IPAKTUYECKOr 0 UCIIOJIb30BAHUS PA3JIMYHbIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA MPEBPALICHUSA U COXPAHEHUs BCEX U3BECTHBIX BHUJIOB
DHEPIHUH.



INIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHA ITIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydenne Gu3MKH Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHHUs HAMPABICHO

Ha JIOCTMXKEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynpraTe n3ydyeHus: Gu3NKU Ha ypOBHE OCHOBHOI'O 00IIIero 0Opa30oBaHuUs

y obOyuaromierocss 0yayT copMHpOBaHbI CICAYIONIUE TUYHOCTHBIC PE3YIbTATHl B
YaCTH:

1) maTpMoTHYeCKOTro BOCTIUTAHUS

— TIPOSIBJICHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUUCKON
(u3HYECKON HAYKU;

— IICHHOCTHOE OTHOIIEHHUE K JJOCTHKCHUSM POCCUNCKUX YUEHBIX --(DU3HKOB;

2) rpaskKAaHCKOro M JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS :

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUHN OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBS3aHHBIX C TPAKTUYCCKUM TPUMCHEHUEM
JTOCTUKEHUU (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX TPUHIIMIIOB B JIESITEIBHOCTHU
y4€HOIO;

3) 3cTeTHYECKOr0 BOCIIUTAHHUS:

— BOCHPUATHE 3CTETUYECKUX KAaueCTB (PU3NYECKOW HAyKW: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT 0 MO3HAHMSI:

— OCO3HaHHWE IICHHOCTH (PU3NYECKOH HAyKW KaK MOIIMHOTO0 HMHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUN, Ba)KHEWIIEH COCTaBIISIIOIICH
KYJIBTYPHI;

— pa3BUTHE HAYyYHOW JIFOOO3HATEIBHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JESITEIIbHOCTH,

5) ¢opmupoBanusi  KYJbTYpPbl  30POBbSi W  3MOIMOHAJBLHOIO
OJ1aromoJryyus:

— OCO3HaHUE€ IIEHHOCTHM Oe3omacHoro oOpa3a J»W3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTH TMpaBWJI OE30MacHOr0 TMOBEJACHUS Ha
TpaHCIIOPTE, HA JOpOrax, ¢ JJIEKTPUUYECKUM U TEIJIOBBIM O00OPYJOBAaHHUEM B
JIOMAIITHUX YCITOBUSX;

— c(popMHPOBAHHOCTh HaBbIKa pe(dIEeKCUH, MPU3HAHKWE CBOErO IpaBa Ha
OITUOKY M TAKOTO K€ MpaBa y APYroro 4eIoBeKa;

6) TPy/10BOT0 BOCIIUTAHMSA:

— aKTHUBHOE ydYacTHE B PCIICHUM MPaKTUYECKHX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeIbHOW OpraHW3aliM, TOpoAa, Kpas) TEXHOJOTHYSCKOH U



COLIMANILHOM HANpPABJICHHOCTH, TPEOYIOMUX B TOM YHCiIe U (U3UYECKUX
3HAHUM;

e — MHTEpPEC K MPAKTUIECKOMY M3yUEHUIO MPOECCHiA, CBA3aHHBIX C (PU3UKOI;

o 7)IKOJOTHYECKOT0 BOCTIMTAHMSA:

e — OpUEHTAlMS HAa TPUMEHEHUE (PU3MYECKUX 3HAHUM JUIsl PEIICHHs 3a7a4 B
o0nacTi OKpy’Karouleil Cpeapl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOJKHBIX TTOCTIEACTBHIA ISl OKPY KAIOIIEH CPEIbl;

e — OCO3HaHME TJO00ATBLHOTO XapakTepa AKOJIOTHYECKHUX MPOOJIEeM U MyTed HX
peleHus;

o 8) ajanTauMm K M3MEHSIIOIIMMCSI YCJIOBHSIM CONMAJILHOW M NPUPOAHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJICHCTBUU TMPHU BBHIMIOJIHEHUH HCCIECIOBAHUN U
NPOEKTOB (DM3UYECKOM HANPAaBICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHHUSIM
APYTHX,

e — TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO
JeSITeNIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHNH HOBBIX 3HAHHI, B TOM YHUCIIE (POPMYITHPOBATH
UJIeH, IOHATHUS, THUIIOTE3BI O PUINIECKUX OOBEKTAX U SABICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEN B 00JaCTH
bU3UKY;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B NPUOOPETECHHH HOBBIX (PUIUIECKHUX
3HAHUU;

e — CTPEMJICHHE aHAJIU3UPOBATH U BBISABIIATH B3aUMOCBS3U IPUPO/IBI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUU;

e — OIICHKA CBOUX JCHUCTBUM C YYETOM BIMSHHS Ha OKPYXKAKIIYIO Cpeny,
BO3MOJKHBIX TJI00aJTBHBIX TOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynmbrare ocBOeHHS TporpamMMbl MO (PHU3UKE HAa YPOBHE OCHOBHOTO
o01rero oopa3oBanus y o0y4daromierocs: 0yayr copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbLHBIC YHUBEPCATbHBIC YUCOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC  yHWBEPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC YUeOHbIE NeHCTBUSA

Ba3oBblie Jjornueckue JeicTBUA:



eBBISBIISITh W XapaKTEPU30BaTh CYIICCTBCHHBIC TMPHU3HAKA OOBEKTOB
(s1BIICHMIN);

e YCTAHABJIMBATH CYIECTBCHHBINH MPU3HAK KIaCCU(PUKAIIUN, OCHOBAHHS [IJIS
000011IeHNs U CPAaBHEHUS,

¢ BEISIBIISITH 3aKOHOMEPHOCTH W MPOTHBOPEUHSI B pacCMaTpUBaeMBbIX (pakTax,
JAHHBIX U HAOJFOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSM;

¢ BBISIBJISITH TIPUYMHHO--CJICICTBEHHBIC CBS3U TNPHU HM3YYCHUH (PU3HUECKHUX
SIBIICHUHA W TIPOIIECCOB, JIeIaTh BHIBOJBI C UCIIOJIb30BAaHUEM JICTYKTHBHBIX
Y UHJIYKTUBHBIX YMO3AKJIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEIIMUHMH,

¢ CAMOCTOSITEIBHO BBIOMPATh CIOCOO pelleHus y4eOHOU (pu3nyeckol 3anayun
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEIICHHWS, BBIOOp HamOosee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITENILHO BBIJIENIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCcKue 1eiicTBUA:

¢ HICTIOJTH30BATh BOMPOCHI KaK UCCIIEIOBATEIHLCKUIM MHCTPYMEHT ITO3HAHUS;

¢ IPOBOJIUTH 10 CAMOCTOSATEIHLHO COCTABICHHOMY TUIAHY OIBIT, HECIOKHBINI
bu3nuecKkuil DKCIEPUMEHT, HEOOIBIIOEe HCCAeAOBaHUE (PU3MUECKOTO
SIBJICHUS;

¢ OI[CHWBATh HA TPUMEHUMOCTh H  JIOCTOBEPHOCTH  WH(MOpPMAIHIO,
MIOJTyYEHHYIO B XOJ1€ UCCIICIOBAHMSI HJTU SKCIICPUMEHTA,

e CAMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS M BBIBOABI MO pe3yibTaTaM
MPOBENEHHOTO HAOTIOACHUS, OTBITa, UCCIICIOBAHUS;

o IPOTHO3MPOBATh  BO3MOXKHOE  JIaJIbHEWIIee  pa3BUTHE  (PH3UUICCKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEIOI0KEHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

o IPUMEHSTHh Pa3IMYHBIE METOJbI, UHCTPYMEHTHI W 3alpoChl NPHU TMOUCKE U
orOope WMHPOpPMAIMU WIH JAaHHBIX C Y4ETOM TIPEUIOKCHHON ydeOHOH
(bu3UYECKOM 3a1a9H;

 AHAJTM3UPOBATh, CHCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

¢ CAMOCTOSITEIFHO ~ BBIOMPATh  ONTHMAIBHYI  (OopMy  TIpeIaCcCTaBICHUS
uHbOpMAIlM W WUIIOCTPUPOBATH peIIaeMble 3a7a4d  HECIOKHBIMU
CXEMaMH, TuarpaMMaMu, HHOU TpauKoil 1 X KOMOWHAITASIMH.

KoMMmyHukaTuBHbIE YHUBEpPCAJIbHbIE YUueOHbIE el CTBHUS:

eB XO/€ OOCYXJeHUs Y4eOHOro Marepuana, pe3yiabTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIC Ha DPEIICHWE 3aJaud W IOJJIepKaHue
OJ1arokenaTeIbHOCTH OOILIEHUS;



e COTIOCTABJISTH CBOU CYXACHUS C CY>KICHUSIMU IPYTUX YYaCTHUKOB JTUAJIOTa,
OOHapyXMBaTh Pa3INuKe U CXOJICTBO MO3UIINA;

e BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o MyOJUYHO TPECTABIATh PE3YNbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

e IOHUMATh M HUCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIUBUIYaTbHOU
paboThI NpHU PEIIEHUH KOHKPETHOU (PU3NYECKON MPOOIEMBI;

o IPUHUMATD IIETTH COBMECTHOMN JEATEIbHOCTH, OPTaHW30BhIBATh JCHCTBUS 110
e€ JOCTWKEHHUIO: paclpeneNsaTh poiid, O0O0CyXJaThb MpOILECChl U
pPE3yJIbTaThl COBMECTHOUW pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

¢ BHITIONTHATH CBOIO YacTh PalOTHI, HOCTHrasi KauyeCTBEHHOT'O pe3ysbTaTa o
CBOEMY HAIPaBICHUIO M KOOPAMHHUPYS CBOM JEUCTBUS C APYTUMHU
YJIeHaMHU KOMAaH/Ibl;

¢ OIICHMBATh KAayeCTBO CBOET0 BKJaJa B OOIIMN MPOIYKT IO KPUTEPHSIM,
CaMOCTOSATENHHO CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

¢ BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUE€OHBIX CUTYalIUsAX, TPEOYIOMIMX IS
pelieHus pU3nYeCcKX 3HaHUM;

e ODUEHTHPOBATHCS B  PAa3IUMYHbIX  MOAXOAAX  MPUHATUS  pPELICHUU
(MHIMBUAYaJIbHOE, MPHUHATUE PEUIEHUS B TCPYIIeE, NPUHATHE pelIeHUuN
TPYIIIOiA);

¢ CAMOCTOSITEJIBHO COCTAaBJIATh aJTOPUTM pELICHUs (PU3MUECKON 3ajauu WU
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTHPOBATH MPEJIaracMble BApUAHTHI PELICHUM;

o JICJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILLICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTE/VIEKT:

e 1aBaTh JICKBATHYIO OLICHKY CUTYAllMH U Mpeyiarath IIaH €€ N3MEHEHMS;

¢ OOBSICHATH  NPUYUHBI  JOCTIKEHUA  (HENOCTHMKEHUs)  pe3yJbTaToB
NESITENIbHOCTH, AaBaTh OLUEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOr0 UCCIENOBAaHMS WJIM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHUBIIMXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HHKIIMX TPYJHOCTEW;

e OLICHUBATH COOTBETCTBUE PE3YJIHTATA LIEJIH U YCIOBUAM;

 CTaBUTh €051 HA MECTO JIPYroro 4ejJoBeKa B XOJAE CIOpa WIM JUCKYCCHUU Ha
HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTHUKY IPYIroro;



e IPU3HABAThH CBOE MPABO HA OLIMOKY MPH PEIIeHUH (PU3NIECKUX 3a7a4 I B
YTBEPKAEHUAX HA HAYYHBIE TEMBI U TAKOE € MPaBo APYroro.

IHPEIMETHBIE PE3YJIBTATDBI

K xonIy oOyuenus B 7 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUMN:

¢ ICTIOJIb30BATh MOHATUS: PU3NUECKHE U XUMHUUECKUE SBJICHUS, HaOJI0ICHHE,
AKCIIEPUMEHT, MOJIENb, TUIOTE3a, SAUHUIbI (PU3UUYECKUX BEIMYUH, aTOM,
MOJIEKYJla, arperaTHbIe COCTOSIHUSI BellecTBa (TBEpPHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOE JIBUKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHENHOE), TPAaCKTOpHs, PaBHOJICUCTBYIOIAs CuUia, JegopMarus
(ympyrasi, IiactTuueckasi), HeBECOMOCTh, COOOIIAIOIINECS] COCYIbL;

e paznuyaTh siBieHus (AudQdy3us, TEIUIOBOE JBIKEHHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBUKEHUE, HWHEPIHUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3AKPEIUIEHHOU OCHIO
BpalllcHUs, Tepenada [OaBieHUs TBEPABIMU TeElNaMHU, KUJIKOCTSIMU H
razamyd, arMochepHoe JaBlieHWEe, IUTABaHWE TeJ, MPEBpaIIcHUs
MEXaHUYECKON SHEpPruu) MO OMHUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (DU3UYECKOE SIBJICHUE;

e PACMIO3HABATh  NPOSBICHHE  HM3YYCHHBIX  (U3UYECKUX  SIBIICHUU B
OKpYXaloleM MHpEe, B TOM Yucie (U3UYECKUE SBICHUS B TMPUPOJIE:
MpUMEPHl JIBMOKEHUSI C Pa3IMYHBIMU CKOPOCTSMH B >KMBOMW M HEXUBOU
NpUpojAe, JACUCTBUE CHJIBI TPEHUS B MPHUPOAEC U TEXHUKE, BIHSHUE
aTMOC(EepHOro J1aBlieHUs HA >KMBOW OpPraHu3M, IJIaBaHUE PbIO, phluaru B
TEJIe YeNIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33/1auy B YU4E€OHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (IMMPU3HAKK) (PU3UUECKUX SIBIICHUI;

e ONTUCHIBATh M3Y4YEHHBIC CBOMCTBA TeNl U (PU3MUYECKHUE SIBICHUS, HCHOIB3Ys
busnueckue BeTUYMHBI (Macca, O00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEMIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs] CUJIa, MEXaHWYecKas paboTa, MOIIHOCTh, IJIEUYO CHUJIBI,
MOMEHT CWIbI, KOX(POUIIMEHT TOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TMOTEHIHAIbHAS SHEPTHsi), MPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOIB3YEMbIX  BEIWYHMH, HX
o0O3HayYeHus: M €IUHUIIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTHMMH BEITUYHHAMM,
CTPOUTH IpapUKy U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJIUYUH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBIECHUS U MPOIECCHI,
WCIOJIb3YsI TIPABWJIA CIIOKEHUSI CUJT (BIIOJIb OJTHOM MpsiMoii), 3aKoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUIIO paBHOBECHUS pbryara (010Ka),
«30JI0TO€ NPABWIIO» MEXAaHHUKH, 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPruM, MNpU H3TOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa H
3aMHUChIBATH €M0 MATEMATUUYECKOE BhIPAXKEHUE;

¢ O0BSICHATH (PU3UYECKUE SIBJICHUS, MPOIIECChl M CBOWCTBA TEJ, B TOM UYHUCIE U
B KOHTEKCTE€ CHUTyallMiii MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISATh MPUYIUHHO--CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE M3 12
JIOTUYECKHUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e peIIaTh pacuéTHbIC 3a7a4u B 1—2 MEeHCTBUS, UCTIONB3YS 3aKOHBI i (POPMYIIHI,
CBs3bIBatOUIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBHS
3a/layd  3alKChIBaTh KPaTKOE YCIOBUE, TMOJACTABIATH (U3HUECKUE
BEJIUYMHBI B (DOPMYIBI U TMPOBOJIUTH PACUEThI, HAXOAWTH CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE /I PELICHUS 3aJ]1ay, OLICHUBATh PEATUCTUYHOCTh
MOJIy4EHHOU (PU3UUECKOI BETUYUHBI;

e paCiO3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh MpPU TOMOUIU
(bu3HUEeCKMX METOJIOB, B ONTMCAHUU HUCCIIEAOBAHMS BBIICIATH MPOBEPSIEMOE
npeanonoxeHue  (TUIOTE3y),  pa3iuyaTb W MHTEPIPETHPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOAWUTh OIIMOKM B XOJAE ONbITa, J€JaTh
BBIBOJIBI IO €T'0 pe3yjibTaTaMm;

e IPOBOJIUTH OTIBITHI TIO HAOIOICHUIO (DU3UYECKUX SIBICHUN UITH (PU3NUECKHUX
CBOMCTB Tel: (popMyIHpPOBATH MPOBEPSEMbIC MPEATIOI0KEHUS, COONPAThH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYIOBaHUs, 3aUChIBATh XOJ OIbITA U
(bopMynMpOBaTh BHIBOBL

¢ BBITIOJTHSTH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa,
CIJIBI ¥ TEMIEpPaTypbl C HCIOJB30BAHMEM AHAJIOTOBBIX WU MH(PPOBBIX
npuOOpoB, 3amUChIBaTh TOKa3aHHUsS MPUOOPOB C YUYETOM 3aJaHHOM
a0COTIOTHOM MOTPEITHOCTH U3MEPEHU;

¢ IPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOM (DU3MUECKON BEIMYUHBI OT
JIpYrol € HCIONb30BAHUEM IMPSAMBIX H3MEPEHUM (3aBUCUMOCTH IIYTHU
PaBHOMEPHO JIBIDKYIIErocs Tejla OT BPEMEHM JBUKEHHUS Tella, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KauecTBa 00pabOTKU OBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAU CONPUKOCHOBEHUS TEIN, CUIIbI
YOPYTOCTA OT Y/UIMHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH CHUJIIBI OT 00BbEMA
NOrpy>KEHHOM YacTHU TeNa U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TEJIO, YCIOBUM
TUTaBaHUS TEJ, YCIOBUW paBHOBECHs pblyara u OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4YEOHOr0 MCCIENOBaHUSA, COOUpAThb YCTAaHOBKY U
BBINIOJIHATD HM3MEPEHUs, CJlenys MNPeIIOKEHHOMY IUIaHy, (UKCHpPOBATH



pe3yNbTaThl TONYYCHHONH 3aBUCHUMOCTH (DM3MUYECKUX BEIMYHH B BHIE
MPEAJIOKEHHBIX TAaOMUIl U TpaduKOB, JeNaTh BBIBOJALI MO pe3yjibTaTaM
UCCIICIOBAHMUS,

¢ IPOBOJIUTh KOCBEHHBIC M3MEpEeHHs] (U3MUECKUX BEIUYMH (IJIOTHOCTH
BEIICCTBA JKUJAKOCTH W TBEPAOrO Tela, CHIa TPEHHS CKOJIbKCHHS,
JaBJIEHWE  BO3/JyXa, BBITAJIKWBAIONIAsS  CWJa, JEHUCTBYIOIIas  Ha
NOrpYyXEHHOE B JKHJIKOCTh Te€l0, KOA((UIIMEHT TMOJIE3HOTO EeHCTBUS
IOPOCTBIX MEXaHU3MOB), CJEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBITIOJIHEHUN HW3MEPEHUM COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE UCKOMOW BEJIUYUHBI,

e COOJIIO/IATH TTpaBUJIa TEXHUKU O€30MAaCHOCTH MpHU pabore ¢ 1abopaTOpHBIM
000pyI0BaHNEM;

e YKa3bIBaTh MPUHIUIBI JCHCTBUS MNPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETP, COOOIIAIOLIUECS COCYIbl, OapoMmerp,
phIyar, MOABMKHBIA U HETTOABUKHBIN 010K, HAKJIIOHHAS TJIOCKOCTH;

e XapaKTepU30BaTh MPUHIUMBI  JEUCTBUS  HM3YyYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIE:
MNOJIIMITHUKKN, YCTPOWCTBO BOAOIPOBOJA, THIPABIMYECKUN TMpecc,
MaHOMETp, BHICOTOMED, TOPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKUX SIBICHUN W HEOOXOAUMbIC (PU3MYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o MPUBOJUTH TIPUMEPHI (HAXOAUTH WH(DOPMAITHIO O TPUMEPax) MPAKTUIECKOTO
UCTIONB30BaHUS (PU3NYECKUX 3HAHUKW B TIOBCETHEBHON JKWU3HU MJIA
oOecricueHus: 0€30MAaCHOCTH TpW  OOpalleHuu ¢ TOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3J0pPOBbS U COOJIIOACHHUS
HOPM 2KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

¢ OCYIIECTBIIATH OTOOp WCTOYHMKOB uWH(popmanuu B VHTEepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHMM W TyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJIEIATH
UHPOPMAIMIO, KOTOpas SBIAETCS NPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

¢ CITOJIb30BaTh TPHU BBHITIOJHEHUH Y4YEOHBIX 3aJaHHi HAYYHO--TIOMYJISPHYIO
auTepaTtypy  (U3NYECKOTO0  CONEpKaHHS, CIPABOYHBIE MaTepHUaIbI,
pecypchl cetn MIHTEpHET, BlajeTh mpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

e CO371aBaTh COOCTBEHHbIE KpaTKHE IMUCbMEHHBbIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
qrciae MyOJIWMYHO AenaTh KpaTKhe COOOIIEHHsS O pe3yibTaTaxX MPOEKTOB
WIH YYeOHBIX HCCIENOBAaHUN, TPHU OSTOM TPAMOTHO WCIIOIH30BAThH



W3YYCHHBIM TOHATUHHBIMN amnmapaT Kypca (U3HUKH, CONPOBOXKAATh
BBICTYIUIEHUE MTPE3CHTAIUEH;

eTPU BBHITIOJIHEHWU Y4YE€OHBIX MPOEKTOB W WCCIEAOBAaHUN pacCHpPEeNaTh
O0SI3aHHOCTU B TPYIIIIE€ B COOTBETCTBUMU C IOCTABJICHHBIMHU 3aJadyaMu,
CIEUTh 3a BBHINOJHEHUEM IUIaHA JEWCTBUM, aJeKBaTHO OIICHUBATH
COOCTBEHHBIH  BKJAJ B  JIEATEIBHOCTh  TPYIIbBI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAasI MHEHUE OKPYKAIOIIHX.

K xoHiy o6yuenus B 8 kjacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

* ICTIOJI30BaTh MOHATHUA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JBHXKCHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSHUS BEIIECTBA, KPUCTATUTMUYECKUE U
amop(dHble Tena, HACHIIIEHHBIM M HEHACHIIIEHHBIM mMap, BIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN JIEKTPUUYECKUI 3apsl, IIEKTPUUECKOE MOJIe, TPOBOIHUKU
U JTUDJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE MOJIE;

e pa3nuyaTh SIBJIEHUS (TEIUIOBOE pacCUIMpEHHWE U CXKaTue, Terulonepesaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIaBJIEHUE, KpHUCTauM3anusi (OTBEpIEBaHUE), KHUIICHUE,
Teronepeaadya (TErIoNpPOBOAHOCT, KOHBEKIIUSI, U3IIy4eHue),
ANEKTpU3AIUS TEJl, B3AUMOJIEUCTBUE 3aps0B, NEUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBHE MAarHUTOB, JCHCTBHE
MarHUTHOT'O TMOJIsl Ha MPOBOJHUK C TOKOM, SJIEKTPOMATrHUTHAS MHIYKIIHS)
M0 ONHCAaHWID MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

e DACMIO3HABATh  NPOSBICHUE  W3YYCHHBIX  (PU3WYECKUX  SABICHUM B
OKpY’KaroleM MHpe, B TOM 4Yucie (U3UYeCKue SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KalMWUIApHbIE SBICHUS B MPUPO/IE,
KpUCTa/Ibl B Tmpupoze, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHESI, CHETa, dJICKTPUICCKUE
ABJICHUSI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nojie 3emMiid, Jpeild MOJI0COB, POJIb MAarHUTHOTO TOJS JJIS KU3HU Ha
3emiie, MOJSPHOE CUSIHUE, TIPU 3TOM MEPEBOUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUECKUX
SIBIICHU;

e ONTUCHIBATh M3Y4YEHHBIE CBOMCTBA TeNl U (PU3NYECKHE SIBJICHUS, HCIONb3YS
busnueckue BeIMYUHBI (TEMIepaTypa, BHYTPEHHSISI DHEPTHUS, KOJTUYECTBO
TEIJIOThI, yJeNbHasl TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIUIOTa
MJIaBJICHUSI, yleJbHAas TeIUIoTa MapooOpa3oBaHusl, VAelbHAas TEIUioTa
CrOpaHHsl TOIUIMBA, KOI(PQPUIUEHT TIOJE3HOro JCHCTBUS TEMIOBOM



MAaIllMHbI, OTHOCUTEIbHAs BJIAXXHOCTh BO31yXa, SJIEKTPUUYECKHUU 3apsl,
CWJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yAEIbHOE  CONpPOTUBJIEHUE  BEIIECTBa, pabdora MU  MOUIHOCTh
ANEKTPUYECKOrO0  TOKAa), TNpH ONHMCAHUM NPABWIBHO  TPAKTOBATh
(bu3MUeCKUil CMBICIT UCTHOJIb3yEeMbIX BEIUYHH, 0003HAYEHUS U EAMHUIIBI
bu3NUeCKUX BENWYUH, HAaXOIWUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHUSI MOJIEKYJISIPHO--KMHETHYECKOW TEOpUHU
CTpPOEHUSl BEIleCTBA, MPUHLIUI CYNEPHO3UIUU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa i yJacTKa IenH, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMsl DHEPruM, MNpPU ITOM JaBaTh
CIIOBECHYIO ()OpPMYJIMPOBKY 3aKOHA M 3allUChIBATH €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

¢ O0BSICHATH (DU3MYECKUE TMPOILIECChl M CBOMCTBAa Te€l, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 | —2 JOrnyeckux
iaroB ¢ omnopod Ha 1—2 W3y4YEHHBIX CBOWCTBAa (PU3MYECKUX SIBJICHUH,
(bu3HUeCcKNX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

e pemIaTh pacuéTHbIC 3a7a4u B 2—3 NEHCTBUSA, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIME (U3MUECKUE BEIMYMHBI: HAa OCHOBE AaHalM3a YCIOBHUS
3a/layy 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATh HEIOCTATOK JTAHHBIX IS
pelieHus 3a7a4u, BHIOUPATh 3aKOHBI U (POpPMYIIbI, HEOOXOIUMBIE s €€
pelieHus, MPOBOAUTh PACUEThl M CpPAaBHHUBATh IOJYYEHHOE 3HAYCHHUE
(bu3MYECKON BEIMUUHBI C U3BECTHBIMU TAHHBIMU;

e paClo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pPEHIUTh MPU TMOMOIIU
(bu3MUeCKMX METOAOB, HCIOJBb3YSl OMHMCAHWE HCCIEIOBaHUS, BBIIEIATH
IIPOBEPAEMOE NPEANOIOKEHNE, OLIEHUBAaTh NPABWIBHOCTH IOPSJIKA
NIPOBEICHUS UCCIIEA0BaHUs, 1€NaTh BHIBOJBL;

¢ IPOBOJIUTH OTBITHI IO HAOTIOJEHUIO (DU3UUECKUX SIBJIECHUN WU (PU3NYECKUX
CBOMCTB Tel (KanmwUIsIpHbIEC SBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT
ero o0bEma, TeMIiepaTypbl, CKOPOCTH IIPOLIECCa OCTHIBAHHS U HAIPEBAHUS
pU U3TY4YEHUU OT I[BETa M3Jydarolied (MOrjolmaroiei) TOBEpXHOCTH,
CKOPOCTh HMCHAapeHHs] BOJbI OT TEeMIIEpaTypbl >KUJIKOCTH M IUIOLIATU €€
IIOBEPXHOCTH, JJEKTPU3aLMs TEI M B3aUMOJECHCTBUE DIEKTPUUYECKUX
3apsiioB, B3aUMOJECHCTBHE IOCTOSIHHBIX ~ MarHUTOB, BU3yalu3alus
MarHUTHBIX TTOJIEW TOCTOSIHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO MOJIS HA
MPOBOJAHUK C  TOKOM, CBOMCTBAa  DJJEKTPOMAarHwWTa,  CBOWCTBA



AJIEKTPOJBUTATENS TIOCTOSHHOTO TOKAa): (POPMYJIHpPOBATH MPOBEPSEMbIE
IPEINON0KEHUS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOr0 000pY/10BaHMs,
OINMUCBIBATh XOJI OMbITA U (POPMYIHPOBATH BHIBOHI,

¢ BBITIOJIHATH MPSMbIE U3MEPEHUSI TeMIEpaTypbl, OTHOCUTEILHON BJIAXKHOCTH
BO3/lyXa, CHWJIbl TOKA, HANPSIKEHUS C KCHOJb30BAHHEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (DU3WYECKUX BEITUYMH, CPABHUBATH PE3YyJIbTATHI
MU3MEPEHUH ¢ y4€TOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTH OJHON (hU3UYECKOW BEIMYHMHBI OT
Jpyrol € UCIHOJb30BAaHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCHUMOCTH
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAIX IONEPEYHOIO
CEUEHHUSI U Y/IeJIbHOI'O COMPOTHUBIICHHS BEILIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIETO Yepe3 IMPOBOJAHUK, OT HANpsHKEHHWs Ha  IPOBOJHUKE,
UCCIIEOBAHUE IIOCJIEAOBATEIbHOTO U  MAapaJJIEIbHOIO  COEIWHEHHUI
NPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, CIEeAys NPEIJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl U TIpaduKOB,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEA0BaHNUS,

e IPOBOJIUTH KOCBEHHbIE UW3MEpeHUs (Quanueckux Beau4YuH (yIelbHas
TEIIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, pabdora U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH W3MEPEHHUs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON WHCTPYKUUH, U
BBIYUCIISITh 3HAYCHUE BEJIUUUHBIL;

e COOJIIO/IATH TTpaBUJIa TEXHUKU O€30MACHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

e XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUA  HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha HX ONUCaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUS JOMOB, TMUTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETP, CUETUMK DIEKTPUYECKOM IHEPTrHH, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpPHI, HATPEBATEIBHBIC AIEKTPOIPUOOPHI (MIPUMEPHI), IITEKTPUIECKUE
NPEIOXPAHUTENH, FITEKTPOMArHUT, ANEKTPOJBUraTENb TOCTOSHHOIO TOKA),
UCIOJIb3Ysl 3HAHMSI O CBOMCTBAaX (PU3MYECKHUX SIBICHUN U HEOOXOIUMBIE
busnyueckne 3aKOHOMEPHOCTH;

e PACIlO3HABATh IMPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTENIbHbIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETP, JIBUraTelb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
LEeNel ¢ MocaeqoBaTeIbHbIM U MapasulelIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYECHHMSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;



e PUBOAUTH PUMEPHI (HAXOAUTH UH(OPMAIUIO O TPUMEPaX) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHUA B TIOBCEIHEBHOM JKU3HU JUIS
oOecriedyeHusi 0€30MAaCHOCTHM TMpU  oOOpalieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3J0POBbS U COOIIOJEHUS
HOPM SKOJOTHYECKOT0 TOBEACHUS B OKPY>KaIOIIEH cpesie;

¢ OCYIIECTBIATh MOWUCK WHPOpMauu  (U3MUECKOTO  COAEpKaHUS B
WNHTepHere, Ha OCHOBE HMEIOIIMXCA 3HAHUM M TyTEM CpaBHEHUS
JOTIOJTHUTENbHBIX ~ UCTOYHUKOB  BBIACNHSATH  HMHPOpPMAILIUIO, KOTOpas
SIBJISIETCS] MPOTUBOPEUYUBON MIIM MOXKET OBITh HETOCTOBEPHOI;

¢ CIIOJIb30BaTh NPHU BBHIMOJHEHUH Y4YEOHBIX 3aJaHUA Hay4YHO--TIOMYJISPHYIO
JUTEpaTypy (QU3NYECKOro COJEp)KaHHs, CIPABOYHBIE MaTepUalbl,
pecypcebl cetu MHTepHeT, BianeTh npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTaA,
npeodpazoBaHusl THPOPMALIUU U3 OJJHOM 3HAKOBON CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IHMCBMEHHBIE W KpPAaTKUE YCTHBIE COOOLIEHUS,
o0o6mass uHGOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHMs, B TOM 4YHCIE NYOJUYHO TMPEACTABIATh PE3YIbTAThI
IIPOEKTHOW WJIM MCCIIE0BATEIBCKON NEATEIBbHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBI TOHATUUHBIA anmapar Kypca (U3HKH,
COIMPOBOXK/IaTh BBICTYIVICHHUE MIPE3EHTALINEH;

elIPM BBIMOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBAaHUN (PUIUUECKHUX
IPOLIECCOB pPACIpEAEATh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBINOJHEHUEM IUIaHA ACHCTBUN U
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLICHUBaTh COOCTBEHHBIH BKJIad B
NeSITeNbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISiSt TOTOBHOCTH pa3peliaTtbh KOH(IUKTHL.

K xoH1y 00yueHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

¢ ICTIONB30BaTh  TOHATHA: CHCTeMa OTcu€ra, MaTepualbHasg TOYKa,
TPACKTOPHsI, OTHOCUTEIbHOCTh MEXaHWYECKOTO ABMXKEHUS, aedopmarus
(ympyrasi, miuactuuyeckasi), TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TAKECTH, a0COIIOTHO TBEPIOE TEIIO,
HEHTP TSDKECTU TBEPIOrO Tella, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHHIC BOJHBI,
HIKajga 3JeKTPOMarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhI UCITYCKAHMSI U TOTJIONICHUS, alb(a-, 0eTa- ¥ raMMa-u3J1y4eHus,
W30TOIBI, SIEPHAS SJHEPIETUKA;

e pazvyaTh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
JBUYKEHUE, PABHOYCKOPEHHOE NPSAMOJMHEWHOE JBUXKEHUE, CBOOOIHOE
najieHUe TeJl, pPABHOMEPHOE JIBMKEHHUE MO OKPY>KHOCTH, B3aUMOJIEHCTBHE



TeJ, PEaKTUBHOE IBIKEHHE, KoJieOaTeNbHOE NBIXKEHHE (3aTyXarollue U
BBIHY)KJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBUKEHHUE, OTPaKCHHE
3ByKa, MNPAMOJIIMHEWHOE PACIpPOCTPAHEHUE, OTPAXKEHHUE U IPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3yioKeHHe OeIoro CBeTa B
CHEKTp U CJIOXKEHHE CHEKTPaJbHBIX I[BETOB, [HUCIEPCUS CBETA,
€CTECTBEHHasl PaJUOAKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOIO CIEKTpa
W3JIYYEHUsI) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOITUX JaHHOE (PU3UUECKOE SIBJICHHUE,

e PACIlO3HABATH  NPOSBICHUE  M3YYCHHBIX  (DU3MYECKUX  SIBIICHUNU B
OKpyXaromeM Mupe (B TOM 4YHucie (pu3ndecKkue SBICHUS B TMPUPOJIE:
MPWINBKI U OTJIUBBI, IBUXKeHHE TuiaHeT COJTHEUHOU CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKMUBBIX OpPraHU3MOB, BOCHPHITHE 3BYKOB IKMBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 53XO0, IBETa Tell,
ONITUYECKHE SIBICHUS B TPHUPOAE, OMOIOTHYECKOE NEWCTBUE BUIAMMOTO,
yIbTPaUOJIETOBOTO U  PEHTIC€HOBCKOT'O M3JYyUYE€HHH, €CTECTBEHHBIM
PaIuOaKTUBHBIN (OH, KOCMHUYECKHUE Iy4d, PAAUOAKTHUBHOE H3ITy4CHHUE
MPUPOJHBIX MHUHEPAJOB, [EUCTBUE PAJANMOAKTUBHBIX W3JIYYEHUU Ha
OpraHW3M YeJIOBEKAa), MPHU ATOM NEPEBOAUTH MPAKTHUUECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBONCTBA (MpU3HAKH) (U3UYECKUX
SIBIICHUIM;

e ONTUCHIBATh M3y4YCHHBIC CBOWCTBA TE€N W (PU3UYECKUE SIBJICHUS, WCIIONB3YS
dbu3uyeckre BEIMYMHBI (CpPEIHssi M MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBMIKCHHH, YCKOpPEHHE, TepeMelleHHue, MyTh, YIJoBas
CKOpPOCThb, CHJIa TPEHHMs, CUJa YIPYTOCTH, CUIa TSKECTH, YCKOPEHUE
CBOOOHOTO TAJEHUsI, BEC TelNa, HUMIYJIbC Tella, WMITYJIbC CHJIBI,
MexaHuueckass paboTa U MOUIHOCTb, IOTEHUMANbHAS DJHEPrUs Tea,
MOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTECHLIMAJIbHAS SHEPIrUsl CKATOU
MPYKUHBI, KUHETUYECKAs] DSHEpPrus, IIOJIHAs MEXaHUYECKas DSHEprus,
MEePHUOJ] M YacTOTa KOJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMJIECHUS CPE/bl), MPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICT MCIOIb3YEMbIX BEJUYUH,
00O3HaYeHUs1 W EIUHUIIBI (PU3MUYECKUX BEITUYMH, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIONINE JTAHHYIO (DU3UUYECKYIO0 BEIMYUHY C JIPYTUMU BEIUYHMHAMU,
CTPOUTH IpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUUUH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U MPOIECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLHUI CYNEPNO3ULIMA CWI, HPUHIUI OTHOCUTENbHOCTH ['anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCA, 3aKOHBI OTPaXEHUs U
MIPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOTO YUCET



OpU SAEPHBIX pPEaKIUsIX, IPU 3TOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIHChIBATh €r0 MAaTEMAaTUYECKOE BHIPAYKEHUE;

¢ 00BSACHATH (hU3MUECKHE TMPOIECChl W CBOWCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIIATH
OPUYUHHO--CJICCTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE U3 2-3
JIOTUUECKHX IIAroB C ONOpOM Ha 2—3 U3YyUEHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEMH;

e pemiaTh pacu€THbIC 3a7a4M (ONMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCTIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIIME (PU3NUECKHE BEIUYUHBI:
Ha OCHOBE aHajW3a YCIOBHS 3aJaud 3allMChIBaTh KpPaTKOE YCJIOBHE,
BBISIBJISITh HEIOCTAIOIINE WM U30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U
(dopMyJibl, HEOOXOAUMBIE JJIs1 PELLICHUS, IPOBOAUTH PACUETHI U OLICHUBATh
PEATTMCTUYHOCTD MOJIYYEHHOIO 3HaYCHUsI (PU3NUECKON BEIMYUMHBI,

e pacrmo3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXHO pEHIUTh MpPHU TOMOIIH
(bu3NYECKUX METO/IOB, HCIONb3Yysl OMUCAHUE WCCICNOBAHUS, BBIJACIATH
IPOBEPSIEMOE  MPEIINOIOKEHUE, OLEHUBATh IPABWIBHOCTh IOps/IKa
NPOBEJCHUSI  UCCIEAOBAHUSA, JelaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OTIBITOB;

¢ IPOBOJIUTH OTIBITHI 11O HAOTIOAEHUIO (PU3MUECKHUX SBICHUN WIH (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEpPruM, 3aBHUCUMOCTh IEepHoJa KoJeOaHWH MPYXKMHHOTO MasTHUKA OT
Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT AMILIUTYIBI
MalbIX  KolieOaHWH,  TPSMOIMHEHHOE  pPACIpPOCTPAaHEHHE  CBETA,
pasioxeHue Oeyoro cBera B CIEKTP, U3yUEHHE CBOICTB M300pa’KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)K€HHs IMpeaMeTra B coOuparomieit
JUH3Ee, HAOIIOJCHNE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB HU3IyUYCHHS):
CaMOCTOATENIBHO COOMpaTh yCTAaHOBKY M3 M30bITOYHOro Habopa
o0OpylOBaHMUs, OMNHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(dbopMynTupOBaTh BHIBOJIBI;

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 TMPSMBIX HU3MEPEHHM, OMpeaesss
CpelHee 3HauyeHHe Uu3MepsAeMOol BeNMYMHbl ((DOKYCHOE pacCTOsHHE
coOuparomieit JUH3bI), OOOCHOBBIBaTH BBIOOP crocoba HM3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

¢ IPOBOJUTH  HCCIEAOBAHMWE 3aBHCHUMOCTEH (PU3NYECKUX BEIUYHH C
UCTIOJIb30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTh IMYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIB)KEHUHM 0€3 HayallbHOM CKOpOCTH, Iepuoja
KoJIeOaHUI MaTeMaTHYeCKOro MasiTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHHUs CBETa OT yria MaJeHWs W yria MPeIOMJICHHs OT yria
NaJeHNsA): IUIAHUPOBATh MCCIENOBAaHUE, CAMOCTOATENBHO COOMpaTh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThbl MOTYYEHHON  3aBUCHMOCTH
(bU3UYECKUX BEIWYUH B BHUAC TAaOJIWIl M TpadUKOB, JI€JIaTh BBIBOIBI 110
pe3yabpTaTaM HCCIEIOBaHUS;

¢ IPOBOJINTh KOCBEHHBIC HW3MEPECHHS (PU3NYECKUX BEIUYHH (CpemaHss
CKOpPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHUH,
YCKOPEHHE CBOOOTHOTO MaJeHUs, XECTKOCTh MPY>KUHBI, KOAIDPHUITUEHT
TPEHHUS CKOJBKECHHSA, MEXaHHueckas pabdoTa M MOIIHOCTb, 4YacToTa |
nepuoy KoneOaHWi MaTeMaTHYeCKOro W MPYKMHHOTO MAasTHHUKOB,
ONTUYECKasl CHJIa COOMpAIONIe  JIMH3BI, PAJUOAKTUBHBIN  (HOH):
TUTAHUPOBATh M3MEPEHUs, COOMpATh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATDh U3MEPEHUS, CICIYS MPEIOKEHHON WHCTPYKIIUH, BBIYUCIIATH
3HAYEHWE BEJIMYMHBI U aHATU3UPOBATH MOIYYEHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOU IOTPELIHOCTH U3MEPEHU;

o COOMIOATh MpaBHJIa TEXHUKU O€30MACHOCTH MpU pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e pa3ivyaTh OCHOBHBIE TMPU3HAKK M3YUYECHHBIX (PUIMYECKUX MOJENeH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aToMa, HYKIOHHAsS
MOJIETb aTOMHOTO SIpa;

e XapaKTEepPU30BaTh NPUHIMUIBI  JACHCTBUS  HU3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX oOnucaHus (B TOM YHUCIE:
CIUJIOMETpP, JaTYMKW TIOJOKCHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJDI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCHONB3YsSd 3HAHUA O
CBOMCTBaX (PU3UYECKHX SBIEHUA U  HEOOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

¢ ICTIOIB30BAaTh CXEMbl M CXEMATUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOUCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOIIECCOB
IpU pEeIIeHUN Y4eOHO--TPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IIJIOCKOM 3€pKajie U COOMpArOUIeil JINH3E;

o IPUBOAUTH NPUMEPHI (HAXOAUTh UH(OPMALUIO O TpUMEPaX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (U3UYECKUX 3HAHUW B TIOBCEIHEBHOM JKU3HU IS
oOecriedeHusi 0€30MACHOCTH TMpHU  OOpaiieHuu ¢ npubopamMu U
TEXHUYECKUMHU yCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COOIIOACHHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpere;

¢ OCYIIECTBIIATh MOUCK HHPoOpMaIMK  (U3HUECKOTO  COJACPKAHHUS B
HNuTepHeTe, caMOoCTOSITENbHO (hOPMYITUPYS MTOUCKOBBIA 3ampOC, HAXOAUTh
IyTH OMpeAeNieHUs] JOCTOBEPHOCTH MOMy4YeHHOW MH(OpMaIMu Ha OCHOBE
UMEIOIUXCS 3HAHUM U TOMOJTHUTEIBHBIX UCTOYHUKOB;



¢ ICTIOJIH30BaTh TPU BBHIMOJIHEHUU YYEOHBIX 3aJlaHUN HAYyYHO--TIOMYJISIPHYIO
JAUTEepaTypy  (QHU3MUECKOro COAEpXaHHs, CIPAaBOYHbIE MaTepuabl,
pecypcel cetn MHTEpHET, BiiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus MH(POpPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIC NMHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpPMAIIMU U3 HECKOJIbKUX HCTOYHHKOB (DHU3MUECKOTO COACPIKAHMS,
nyOJIUYHO MPEACTABIATh PE3YIbTaThl MPOEKTHOM MM UCCIEA0BATEIbCKOM
NEeSTEeNbHOCTH, TPU OTOM TPAMOTHO  HCIOJNb30BaTh  HM3yYEHHBIN
NOHATUHHBIN ammapar u3y4yaemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIJICHWE TMpE3CHTAMe ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Kontponbubie | IlpakTuyeckue
n/n NMPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pasnen 1. ®u3nka u e€ pob B NI0O3HAHUHN OKPYIKAIOIIEr0 MUpa
bu6mmoreka [IOK
11 ) - 2
M3Hia - Hayka o fpupone https://m.edsoo.ru/7f416194
bu6nuoreka LIOK
1.2 O 2 1
VSHACCRHC BEITHHET https://m.edsoo.ru/7f416194
bu6mmoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/T TIO3HAHUS httos://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHavajibHbIEe CBeIEHHUSI 0 CTPOCHNH BelleCTBA
bu6nmoreka [IOK
2.1 C 1
TPOCHHE BEMlecTBa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aUMOJICHCTBUE YaCTHULL 5 1 bubanorexa HOK
' BEILIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHEIC COCTORHIA Betlectsa https://m.edsoo.ru/7f416194
Hroro o pazneny 3)
Pa3nen 3. /IBu:KeHHe U B3auMo/ieilicTBHeE Tel
bu6nmoreka [IOK
3.1 M 3
CXAHITCCROC ABIDICHHC https://m.edsoo.ru/7f416194
3.2 Wuepmust, macca, TIOTHOCTh 4 1 bu6mmoreka [IOK



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

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

bu6nuoreka [IOK

33 Cuna. Buggt e 14 2 https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pa3znen 4. JlaBiienne TBEPABIX TeJl, *KUAKOCTEN U ra30B
41 JaBnenue. [lepenaua naBneHus TBEPIABIMU 3 bu6mmoreka LIOK
' TEJIaMHM, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka LIOK
4.2 JlanerHe XHAKOCTH > https://m.eds00.ru/7416194
bu6mmoreka LIOK
4.3 ATmocepHoe ranieHme 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE ; 3 bubmmoreka [JOK
’ B HHX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. PaGora u MOIIHOCTH. DHeprus
bubmuoreka [IOK
>1 Pabora 1 momgocT® 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka ILIOK
2 I1 1
> DOCTRIC MEXATHIMEI > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
. M 4 1
>3 CXAHITICCRA SHEPTHA https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KJIACC

KonuyecrBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uudpoBbIie
Ne n/m P Konrponbusie | Ilpakrnyeckue (mucpp )
NMPOrpaMmMbI Bcero o0pa3oBaTeyibHbIE
padoThI padoThI
pecypchbl
Paznea 1. TemsioBbie ABJICHUSA
. bubmuoteka [IOK
1.1 CTpoeHue 1 CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
12 Teruobbie nporiecch! 21 1 > https://m.edsoo.ru/7f4181ce
HWroro no pazneny 28
Pa3nen 2. DjiekTpuyecKkue H MATHUTHBIE SIBJICHHUSI
21 DIIeKTpUUYECKHE 3aps/Ibl. 3apssKeHHBIE Tela 7 1 bu6nunorexa [JOK
' U UX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
N N bubmuoreka [IOK
2.2 [TocTosSHHBIN NIEKTPUIECKUIT TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
but6mmoreka [IOK
23 MarHutHbie AB1CHHs 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
24 C) 4
FICKTPOMATHHITHA HHAYRIIA https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145



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

9 KJIACC

KounyecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM undposbie
Ne n/m P Konrtpoabupie | Ilpakrnueckue (1 pp )
NMPOrpaMmMbI Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Paznea 1. Mexannuyeckue siBJIeHUSA
Mexannyeckoe JBUKEHHUE U CTIOCOOBI €ro bu6nmoreka [JOK
11 10 1
ONMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BiaumoeticTBue Te 20 1 3
HIMOACHETBHETE https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEL COXpAHCHI https://m.edsoo.ru/7f41a4a6
Hroro 1o pa3aeny 40
Pa3nen 2. Mexanuueckue KoJa1e0aHUS M BOJHBI
bubmuoreka [IOK
21 M 0 7 3
CXAHITCCINE KOTCOart https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXAHHHICCKHE BOTHL. SBYX https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 15
Pa3nen 3. DiekTpoOMarHuTHOE 1MoJie M 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHuTHOE MOJIE U bu6nmoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI pacCIIpOCTPAHEHHUS CBETA 6 2 bu6nunorexa [OK



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

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

bu6mmoreka [IOK
4.2 JIMH3BI ¥ oNTHYECKHE IPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
but6mmoreka [IOK
4.3 PazniosxeHne 6e1oro cBeTa B CIICKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Paznea 5. KBantoBbie siBjIeHUSA
but6mmoreka [IOK
51 Hcnyckanue v morjiouieHle cBeTa aToOMOM 4 1 httos://m.edsoo.ru/7fA1a4a6
but6mmoreka [IOK
52 CTpocHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
53 A 7 1
JIEPHBIE pEaKIH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. [loBTOpHTE/ILHO-0000 A0 NI MOY/Ib
6.1 IToBTOpenue 1 06001IeHNE COEePKAHUS 9 9 bubmoreka [IOK
' Kypca (¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonauvecTBo yacos JIeKTPOHHbIE
Nem/m | Tema ypoxa Konrpoabuble = IlpakTuyeckue HpoBhIC
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypesI

®uznka — Hayka o npupoje. ABineHus npuposl 1

Pu3NYEeCKUE SBJICHUS

®u3nyecKre BEIMUYMUHbBI U X U3MEPEHUE 1

VYpoxk-uccinenoanue "M3mepenne TeMnepaTypbl

4 IIPY TIOMOIIY >KMJIKOCTHOT'O TEpMOMETPa U 1 1
JaT4uKa TeMnepaTypsl”

5 MeTtoabl HayuHOTO NTO3HaHus. Onucanue 1 bu6mmorexa ILIOK
(DUBUYECKUX SIBJICHUH C IIOMOIIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessl:

6 JAIbHOCTBH MOJETA MIapUKa, ITyHEHHOIO 1 1
TOPU30HTANIBHO, TEM OO0JIblIIe, YeM OoJIblie
BBICOTA IMycKa"

7 Crpoenue BemecTBa. ONBITHI, JOKa3bIBAIOIINE 1 bubmmoreka [JOK
JIUCKPETHOE CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBIOKEHHE YacTHI] BEIIECTBA 1 buGnnorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoBanue «OMbITH 110 HAOIIOICHUIO 1 1
TEIJIOBOT0 PACIIUPEHUS Ta30B»

10 ArperaTHble COCTOSIHUS BEILIECTBA 1

11 OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI. 1 bubanorexa HOK
O6o06menue o pazaeny «llepBoHauanbHbIC https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCICHHA O CTPOCHHU BCUICCTBA»

12 Mexanunueckoe qBukeHne. PaBHomepHoe 1 bubmmoreka [JOK
HEPaBHOMEPHOE ABUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmuoteka [IOK
13 Ciopocte. Emimist ckopoctn https://m.edsoﬁu/fanO?Qc
14 Pacuet nmyTu u BpeMEHU ABH>KEHUS buommorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepums. Macca — mepa MUHEPTHOCTH Tl ﬁt?r?s?/l;ln?;izcﬂ(jlff 020c10
16 [TnotHOCTH BemiecTBa. PacueT Macchl u 00beMa bubmoteka [IOK
TeJa 10 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 .Hﬁt60paT0pHa${ pabota «OnpeneneHue MIOTHOCTH
TBEPJOTO TEIA»
18 Pemenue 3amay mo reme "IlnorHocTs BemnrecTsa" E;ii?;;;?;ii(ﬂ?; 0a123¢
19 Cua Kak XapaKTepUCTHKa B3aUMOJICHCTBHS TE.
Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopnast pabota «/3ydeHnue 3aBUCUMOCTH
20 pactsoxeHus (nedopMaiin) IpyKHHBI OT
MIPHIIOKEHHOM CHITBDY
21 SBnenue tarorenus. Cuia TSKECTH
29 CBs13b M@Ky CHJION TSDKECTH M Maccou Tena. Bec bubmmorexa [HOK
Tena. Pemenune 3agay no teme "Cua tsoxkectd"” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha Jpyrux IaHerax. Puszndyeckue bubnumoreka [IOK
XapaKTEPUCTUKH IIJIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [IOK
24 Hsmepertite ciu. JlHamometp https://m.edsocﬂu/fanlScc
25 Bec tena. HeBecomocTh bubmuoreka [IOK



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
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https://m.edsoo.ru/ff0al778

Cnoxenue ABYX CHUJI, HAITPaBJICHHBIX 1O OJIHOM

bu6mmorexa [IOK

26 . .
npssMoi. PaBHoAEHCTBYOIAs CUIL https://m.edsoo.ru/ff0ala70

7 Pemenue 3aga4 mo teme "PaBHomelicTByrOIIast
cun"

28 Cuna tpenus u e€ Buabl. TpeHue B mpupoae u bubmuoreka [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnast pabota «/3ydeHue 3aBUCUMOCTH

29 CHJIBI TPEHUS CKOJIBKCHHUS OT CHJIbI JIAaBJICHUS H bubmorexa LOK

p A . https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAOIINXCS TTIOBEPXHOCTEW

30 Pemenue 3a1a4 Ha onpeiesieHIe
PaBHOJECHCTBYIOIIEH CUJIIBI
Pemenne 3amad mo remam: «Bec Temay,

31 «['paduueckoe nzodpaxxkenue cuim», «CHIbD) buommorexa LOK

P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOMIAS CHIT»
KoHntponbHas pabora nmo remam: «MexaHn4ecKoe
32 IBIDKeHUE», «Macca, INIOTHOCTEY, «Bec Tenay,
«['padpuueckoe m3obpakenne cmn, «CHIIbD

33 JaBnenne. CriocoObl yMEHBIIICHUS U YBETUICHHUS bubanorexa HOK
JIaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue ra3a. 3aBUCHMOCTb JTaBJICHUS T'a3a OT bu6nuoreka LIOK

34 R
00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 Ilepenaya naBneHus TBEPABIMU TEIAMM, bubnumoreka [IOK
JKUJIKOCTSIMH | Ta3aMHu. 3akoH [lackas https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B )KUIKOCTHU U ra3e, BBI3BAHHOE bubmuoreka [IOK
JICCTBHUEM CHJIBI TSHKECTHU https://m.edsoo0.ru/ff0a2718

37 Pemenue 3agau no teme «/laBiaeHue B 5KUJKOCTH bubmuoteka [IOK

u raze. 3akoH [lackaisay

https://m.edsoo.ru/ff0a2826
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bu6nuoreka LIOK

38 Coobmaronmecs cocyzp! https://m.edsoo.ru/ff0a2970
39 [MunpaBnmuyeckuii mpecc brbnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTpsl. [lopiHEBOH )KUIKOCTHBIN HACOC
41 ATtmocdepa 3emiu U IpUYUHBI €€ bubanorexa HOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. AtmocdepHoe naBieHue ﬁt?r?s?/?n:?;izcﬂ(jlfanZbSa
43 N3mepenue atmochepHoro gaBneHus. OmbIT bubnmnorexa HOK
Toppuuennn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(EPHOTO JaBICHUS OT bubnuoreka [HIOK
BBICOTBI HaJ| YDPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepous. ATMochepHoe 1aBieHUE HA bubnmnorexa [HOK
Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o Teme " AtmochepHoe
naBieHue"
47 JelicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B bubnmnorexa HOK
HUX Ten0. ApXHMeIoBa cuiia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BLITaJII)KHBI:Iomepﬁ CHIJIBI, z[effcf:ayfomeﬁ Ha TeJIo, brbmorexa OK
https://m.edsoo.ru/ff0a33fc
MOTPYXEHHOE B )KHJIKOCTH
JlabopaTtopHast pabota o teme «lccnenoBanue
49 3aBHCHMOCTH Beca Tella B Bojie OT 00bEMa bubamorexa LOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B )KUJIKOCTh YACTH TEIa»
bubanorexa HOK
50 [naanue Ten https://m.edsofru/fanSaQG
51 Jlaboparopnas pabota "KonctpyupoBanue
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apeoMeTpa Wi KOHCTPYUPOBAHHE JTOJKH U
onpeeneHue e€ rpy30noabLEMHOCTH"

Pemenue 3amgau no temam: «IlnaBanue cynos.

52 Bosznyxomnnapanuey, «JlaBieHnue TBEpAbIX TEI bubmorexa IOK
yROU : P ’ https://m.eds00.ru/ff0a3654
JKHUIKOCTEHN U Tra30B»
53 KoHnTtponbHas pabora no reme «/laBiienue
TBEPABIX TEJN, KUAKOCTEH U Ta30B»
bu6mmoreka LIOK
54 Mexannueckas paboTa
p https://m.edsoo.ru/ff0a3f82
Bbu6nuoreka [IOK
55 MomHocTh. EAMHUIBI MOIITHOCTH
t AHHAT B https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienopanue "Pacuétr MOITHOCTH, 1
pa3BUBaEMOM MpHU MOABEME T10 JIeCTHHIIE"
57 IIpocteie Mexanu3Mebl. Peraar. PaBHoBecue cuin
Ha pblyare
Pbruaru B TeXHHKE, OBITY U IPUPOJIE.
58 JlaGopatopnas padota «ccnenoBanue yCiaoBUi 0.5 bubmorexa LOK
paTopHai p y ' https://m.edsoo.ru/ff0a478e
pPaBHOBECHsI pbIyara
59 Pemenue 3aa4d no reme «YcaoBUs paBHOBECHS bubanorexa HOK
pblyara» https://m.edsoo.ru/ff0a48a6
KoaddurmenT none3noro necTBus MEXaHU3Ma.
60 Jlaboparopuas pabora «3meperne KI1/1 0.5
HaAKJIOHHOH IIIOCKOCTH)Y
61 Pemenue 3amay mo treMme "PaboTa, MOIIIHOCTb, bu6mmorexa [IOK
KIIa" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckas sHeprusi. Kunetndeckas u bubnmnorexa HOK
MOTEHIINATbHAS YHEPT U https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEeHHs] MEXaHMUECKOW SHEPruu bu6nuoreka LIOK



https://m.edsoo.ru/ff0a3654
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https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEPUMEHT 10 TEME
64 "DKCEPUMEHTAIBHOE ONPE/ICICHUE N3MEHEHMUS 1 1
KMHETUYECKON U TOTEHIIUAJIBHOM SHEPTUU TPU
CKaTBhIBAHUHM TeJIa 10 HAKJIOHHOW MJIOCKOCTH"
65 Kontponbhas pabota o Teme «Pabota u 1
MOIIHOCTb. DHEPTUSD»
66 PesepBHblit ypok. PaboTta ¢ TekcTamu o teme 1 bu6mmoreka [IOK
"MexaHn4eckoe IBUKeHue" https://m.edsoo.ru/ff0adee6
67 PezepaHblii ypok. Pabora ¢ TekcTamu 1o Teme 1 bubmmoreka [IOK
"JlaBiieHue TBEPIBIX T, )KUIKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PesepBubIii ypok. PaboTta ¢ Tekctamu 1o Teme 1
"Pabora. MoutHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KJIACC

KounvecTBo yacoB DJIEeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Kourposbublie | IlpakTnueckue bp
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KHHETUICCKOM TCOPHH M UX OITBITHBIC 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpIOTO, )KUAKOTO U ra3000pa3HOTro 1 bubnmnorexa HOK
COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEeHHE CBOICTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIECTBA HAa OCHOBE 1
ITOJIOKEHUH MOJIEKYJIIPHO-KHHETHYECKOM TEOpUHU
bubmnorexa [IOK
5 Kpucrannmaeckue nu amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuuIIpHOCTh. [loBepxHOCTHOE 1 bubnmnorexa [IOK
HaTSKECHHE https://m.edsoo.ru/ff0a5530
7 TermioBoe pacuMpeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPhI CO CKOPOCTHIO 1
TETJIOBOTO JABMKCHUS YaCTHI]
9 Buytpennsis sneprusi. CriocoObl H3MEHEHUS 1 bu6muoreka [IOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60
bu6nmoreka 1IOK
10 Bunb Teronepenaun 1
A pea https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepenus "[Ipaktnyeckoe 1 1 bubnmnorexa HOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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HCITOJIb30BAHME TEIIJIOBLIX CBOMCTB BCHIICCTB U
MaTEepHAJIOB B LEJAX HEprocoepekeHus "

https://m.edsoo.ru/ff0a65c0

12 KommuecTtBo TemnoTHL. Y IeabHas TEINIOEMKOCTD bubmorexa HOK
A https://m.edso0o.ru/ff0a6976
13 YpaBHenue TerioBoro 6ananca. TermiooomeH u bubnnorexa [IOK
TEIJIOBOE PAaBHOBECHUE https://m.edsoo.ru/ff0a7088
JlabopaTtophast pabora "HMccnenoBanue iBIeHUS
14 TEIJI000MEHA MPU CMENTMBAHUN XOJIOTHON 1 bromroTexa LIOK
. " https://m.edsoo.ru/ff0a6a98
ropsiueit Boabl
Pacuer KojM4ecTBa TEMIOTEI, HEOOXOIUMOIO IS
15 HarpeBaHUs Teja M BBIICIAEMOTO UM TIPH
OXJIAXKICHUH
16 JlaGoparopnast pabota "Onpenenenue yaeabHOMu bubanorexka HOK
TEIIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIINBA. Y AeJIbHAs TEIIOTA CrOPAHUs bubmorexa LHOK
p ghda p https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpIeBaHNE KPUCTATUTHICCKUX TE. bubnmnorexa [IOK
VneapHas TEIUIOTA IJIABJICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopuas pabora "Onpenenenue yneabHOU bu6mmoteka [IOK
TEIUIOTHI IIJIaBJIEHUS Ibaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka [IOK
20 ITapooOpa3oBanue 1 KoHAeHcaus. Mcrapenne
pOOOP a I p https://m.edsoo.ru/ff0a740c
Kurnienune. VY nenpHas Temiora napooOpa3oBaHus U
21 KOHAEHCAIIUN. 3aBUCUMOCTD TEMIIEPATYPHI KUIIEHUS buGnnorexa LIOK
' patyp https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EPHOTO JIaBICHHUS
Braxuaocts Bo3nyxa. JJaboparopHas padora
" X P vp P bubnmnorexa HOK
22 OrnpeenieHre OTHOCUTEIHHOM BIIaXKHOCTH

BO3IYyXa"

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

Penienue 3aJla4 Ha OIIPCACIICHUC BJIIA)KHOCTU

23
BO3/yXa
24 [TpuHIMTIEI pabOTHI TEMIOBBIX ABHUTaTenei. [lapoBas
TypOuHa. /IBUrarenab BHyTPEHHETO CrOPAHUS
o5 KIIJ] TeruioBoro neuratens. TeraoBbie ABUTATENIN U bu6mmoteka [IOK
3alIUuTa OKPYKarEH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXPaHEHHUS U MIPEBPAILEHUS SHEPTUU B
TEIUIOBBIX Mpoleccax
[TonroroBka K KOHTPOJIBHOH paboTe 1o TeMe
27 "TemoBble siBaeHUs. MI3MeHeHne arperaTHbIX buomorexa LIOK
N . P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIeCcTBa
28 Kontponbhas padota o teme "TemnsoBble siBIEHUS. bu6mmoreka LIOK
N3mMeHeHune arperaTHbIX COCTOSIHUI BelecTna' https://m.edsoo.ru/ff0a86ae
29 DnekTpu3anus Te. J[Ba posia 3MeKTpUIecKux
3apsioB
30 Ypok-uccienoBanue "INEKTpU3aLUs TET
WHIYKIUEN U TIPU CONTPUKOCHOBEHNN"
31 BzaumMmoeiicTBue 3apsokeHHBIX Tel. 3akoH Kymona buGnnorexa LIOK
P ' 4 https://m.edsoo.ru/ff0a87e4
Onektpuyeckoe nose. HanpsikeHHOCTh
32 SIIEKTPUYECKOrO I10JIs1. I [pUHITNAIT CYIIEPIIO3UIIHT bubnmorexa HOK
p N p yrep https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJIEH
33 Hocurenu 3nekTpuueckux 3aps10B. DJIEeMEHTapHbIN
3apsn. CtpoeHue atoma
34 [IpOoBOTHUKY M TUBJIEKTPUKH. 3aKOH COXPAHEHUS bubnmnorexa [IOK
AJIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1a4 Ha NpUMEHEHNE CBOVICTB bu6muoreka LIOK

SJICKTPUYCCKUX 3apa/10B

https://m.edsoo.ru/ff0a90cc
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36 DJIEKTPUUECKUH TOK, YCIOBHS €T0 CYILIECTBOBAHUSI. bu6muoreka LIOK
McTOYHMKY DIIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIeHCTBHS 3JIEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccienoBanue "/[efcTBUE JIEKTPUUECKOTO 1
TOJIsI Ha IPOBOJAHUKYU U AUDJICKTPUKHU"
39 DIIEKTPUYECKUI TOK B METAJIAX, )KUJAKOCTAX U bubnmorexa [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DJekTpuueckas 1enb U €€ COCTaBHBIC YacTH
41 Cuna Toka. JlaboparopHas pabora "3mepenue u 05 bu6mmoreka LIOK
peryinpoBaHHe CUJIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpruyeckoe HanpsbkeHue. BonbtmeTp.
42 Jlaboparopnas pabota "M3mepeHue u 0.5 bubmmorexa LOK
" https://m.edsoo.ru/ff0a%14
peryIpOBaHHUE HAMIPSIKCHUS
43 ConpoTuBiieHNE TPOBOAHMKA. Y I€TIBHOE bubnmnorexa HOK
CONIPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras paboTa "3aBHCHMOCTh
44 AIIEKTPUUYECKOTO COMPOTUBIICHHUS IPOBOTHUKA OT 1 bubnnorexa [HOK
€ro JUIMHBI, IUIOLAIH TIOIIEPEYHOr0 CEUCHHUS U https://m.edsoo.ru/ff0aa738
Marepuana"
45 3aBUCHUMOCTb CHJIBI TOKA OT HAIPSDKEHUs. 3aKOH bubnmnorexa [IOK
Oma 1151 yyacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopatopHnas pabora "HccnenoBanue
46 3aBHCHMOCTH CHUJIbI TOKA, HIYILETO Yepe3 pe3UcTop, 1 bubnmnorexa HOK
OT CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKECHUS HA https://m.edsoo.ru/ff0aa04e
pesuctope"
47 [TocnenoBarenbHOE U NAPAIICIBHOE COSTUHEHHUS

IMPOBOAHHUKOB
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JlaGopaTopunas padora "IIpoBepka npasuia

bu6nunorexka LIOK

48 CJIOEHHUSI HAIIPSKEHUH MTPH TIOCTIe1I0BATEIbHOM
P P | A https://m.edsoo.ru/ff0aaa58
COEIMHEHUU JIBYX PE3UCTOPOB
JlabopaTtopnast pabota "[IpoBepka npaBuia ass
49 CHJTBI TOKA MIPH MapaIeTIbHOM COSTUHEHUH brbamorexa LHOK
"p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3a1au Ha npumeHenue 3akoHa Oma aJist bu6nunoreka LIOK
Pa3IMYHOTO COEAUHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH 3JIEKTPUUECKOT0 TOKA. 3aKOH bubnmnorexa HOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas padota "Onpenenenue paboThl 1 bubnuotexa [IOK
MOIIHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYeCcKHe ey U MOTPEeOUTENN
53 DIIEKT pnqecxoﬁ JHEPTUU B gzn Kopotkoe buomorexa LOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka K KOHTPOJIBHOM paboTe Mo TeMe
54 "JIeKTpUUYECKHUE 3apsiabl. 3apspKEHHBIE Tella U UX bubnmorexa LOK
p N DAL 3ap . . https://m.edsoo.ru/ff0abd2c
B3anMOJIeHCTBUS. [I0CTOSHHBIN STEKTPHUUECKUN TOK
KonrponsHas pabora no teme "DieKTpUyecKue
55 3apsbl. 3apsHDKCHHBIC TeJla U KX B3aUMOICHCTBUS bubmmorexa LOK
PIVABL pv . " A ' https://m.edsoo.ru/ff0abea8
[TocTosTHHBIN 37TEKTPUUECKHM TOK
56 ITocTossHHBIC MAarHUTEL, X B3aUMOJICHCTBHUE
57 VYpoxk-uccnenoBanue "M3ydeHne noseit HoCTOSHHBIX bubnuoteka [IOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTtHoe noje. MarautHoe noJie 3eMJiu U €ro bubmuorexa [IOK
3Ha4YCHHUE 1A JKU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbiT Dpcrena. MarHuTHOE MOJIE IEKTPUIECKOTO bubnuoteka [IOK

Toka MarautHoe nosie KaTylIKu ¢ TOKOM

https://m.edsoo.ru/ff0acld2
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60

[IpumeHeHue 31eKTPOMArHuTOB B TEXHUKE.
JlabopaTtopHast pabora "M3ydeHue aeicTBUS
MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM"

0.5

bu6nunorexka LIOK
https://m.edsoo.ru/ff0ac74a

61

BHGKTPO)IBI/IFaTCHL IIOCTOSAHHOI'O TOKAa.

Hcnonp3oBaHue BHGKTpOHBHFaTGHCﬁB TCXHUYCCKUX

yCTpOICTBax U Ha TpaHcnopte. JlabopaTopHas
paborta "KoHcTpyrpoBaHue U u3ydeHue padboTbl
AJIEKTpOIBUTATEIIS"

bu6nunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

62

OneiTel @apajes. 3aK0H 3JEKTPOMarHUTHON
nHaykuuu. [pasuno Jlenna

63

Onekrporerepatop. CriocoObl MoTydeHus
AIEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIIMN HA
BO300HOBJISIEMBIX HICTOYHUKAX YHEPTUU

64

[ToaroroBka K KOHTPOJILHOM paboTe IO TEME
"DNIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS"

65

KonTponbHas pabota o teme "DnekTpudyeckue u
MarHuTHbIE sIBJI€HUsA"

bu6nunorexka LIOK
https://m.edsoo.ru/ff0acb14

66

PezepaHblii ypok. PaboTa ¢ TekcTamu o reme
"TemoBsle siBIeHUS"

bub6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

PesepBubIii ypok. PaboTa ¢ TekcTamu 1o Teme
"[TocTOSTHHBIN 2JIEKTPUUYECKUN TOK"

bu6nunoreka LIOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblii ypok. PaboTta ¢ TekcTamu no teme
"MaruuTHbIC SBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

14.5
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9 KJIACC

KounyecTBo yacos DJIEeKTPOHHbIE
Ne nudposbie
Tema ypoka Kourpoabuble | IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Mexannueckoe IBIKeHue. MarepuanbHasi TOUKa 1
5 Cucrema orcueTa. OTHOCUTEIIBHOCTh 1 bubmuorexa [IOK
MEXaHUYECKOTO JBUKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIHMHENHOE IBUKEHHUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE MpsMOTUHEHHOE JBHKEHHE. 1
Cpennsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsamonHEHOE PABHOYCKOPEHHOE IBUKEHUE. 1 bubnnorexa [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOoCTb MPSMOJIMHEHHOTO PABHOYCKOPEHHOTO 1
neuxenwus. ['padux ckopoctu
JlabopaTtopHast pabota "OmnpeneneHrne yCKOPEHHS
7 TeJia IIPHU PAaBHOYCKOPEHHOM JIBHKEHUH 110 1 1 bubmorexa LOK
P pv YEKOP " https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH
8 CBoOoguoe magenune teix. OneiTel [anmunes 1
9 PaBHOMepHOE ABMXKEHHUE TIO OKPYKHOCTH. [lepron 1 bubnmnorexa [IOK
yacToTa oOpaimenus. JInHelHas u yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMuTenbHOE YCKOPEHUE 1
bu6nmorexka LIOK
11 [leperit 3akoH HetoToHa. BekTop cuibl 1
p p https://m.edsoo.ru/ff0ae612
bubmnorexa IIOK
12 Bropoii 3akon Herorona. PaBHopeticts ast cuia 1
P A o https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
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bu6nunoreka LIOK

13 Tpernii 3akoH Herotona. Cynepno3unus cui httos://m.edsoo.ru/ff0ae98?
14 Pemenue 3aay Ha npruMeHeHne 3akoHOB HproToHa bubmrorexa LIOK
- a P https://m.edsoo.ru/ff0aeb6c
bubmunoreka IHOK
15 Chuia ynpyrocTH. 3akou I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaboparopHas pabota «OnpeaeneHue KecTKOCTH bubnmorexa [JOK
MIPYXUHBD) https://m.edsoo.ru/ff0aee28
bu6mmoreka 1IOK
18 Chura Tpenis https://m.edsoo.ru/ff0af738
bu6nmoreka [IOK
19 Pemenue 3anay no teme «Cuia TpeHUs» httos://m.edsoo.ru/ff0afa26
JlabopaTtopnast pabota "Onpenenenue bubnmnorexa [IOK
20 "
K03 puImeHTa TpeHU CKOIBKCHUS https://m.edsoo.ru/ff0af8be
21 Pemenne 3anau no reme "3akonsl HetoTona. Cuia bubmuoteka [IOK
ynpyroctu. Cuna TpexHus" https://m.edsoo.ru/ffOafb8e
29 Cuia TSKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUS. bubnmnorexa [IOK
YckopeHnue cBOOOHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "J[BUKeHHE TET BOKPYT
23 rpaBuTaniioHHoro nenrpa (ConHevynas cucrema).
lanakruxu"
Pemenue 3amau mo Teme "Cuma TSHKECTH U 3aKOH bubmuoreka [IOK
24 "
BCEMHUPHOI'O TATOTEHUS https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocmMuyeckast CKOpocTb. HeBecoMOCTh U bubnmnorexa HOK
Heperpy3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue marepuaabHOI TOUKH. AOCOTIOTHO bubnnorexa [IOK

TBEpHOE Tesio. PaBHOBECHE TBEPOro TEa C

https://m.edsoo.ru/ff0afe36
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3aKpeIIEHHOU OCBIO BpAllCHHUS

27 MowmenT cwitbl. LIeHTp TsKecTH
)8 Pemenue 3anau mo reme "MomeHT cunbl. LleHTp bubmnorexa [IOK
TSKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe bub6mmoreka [IOK
"MexaHndeckoe aBrkeHnne. Bzaumoneiictsue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbHas pabota no reme "Mexannueckoe bubmmoreka LIOK
nBwxenue. Bzaumoneiictaue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. UMnynbce cuiibl. 3aKOH COXpaHEHUS bubnuoreka [IOK
HUMITYJIbCA. YIIPYroe U HEYNPYyroe B3auMOICHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pemenne 3aa4 no reme "3akoH COXpaHEHUs bubnmorexa [JOK
ummyisca' https://m.edsoo.ru/ffob096¢
33 Ypoxk-koHpepenuus "PeakTUBHOE ABHKEHHE B
pUPOJIE U TeXHUKE"
bubnmnorexka HOK
34 Mexanuveckas paboTa U MOIIHOCTh htts://m.e dso;?[ru ——
35 Pabota cuiibl TsKECTH, CHITBL YIIPYTOCTH U CHJTBI bubnmnorexa HOK
TPEHMUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota «OmnpeneneHue pabOTHI CHITBI
36 TPEHUS TIPU PABHOMEPHOM JIBUYKCHUH TeJa 10
TOPU30HTAJIBHOM TOBEPXHOCTH
37 Cas3b sHepruu U padotsl. [loTeHnmanbsHas sHEprus
38 Kunetnueckas sneprusi. Teopema 0 KHHETHYECKOM bubnuoteka [IOK
JHEPIrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpPaHEHUS SHEPTHUH B MEXaHUKE
40 JlaGopatopHnas pabota «3yueHue 3akoHa bu6muoreka [IOK

COXpPaHCHHA SHCPIrUmM»

https://m.edsoo.ru/ffOb12fe
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bu6nunoreka LIOK

41 KonebarenbHoe ABMKEHUE U €TO XapaKTEPUCTUKU
A pactep https://m.edsoo.ru/ff0b1858
42 3aryxaromue koneOanus. BeiHyxkaeHHbIe bubnmoreka [IOK
konebanus. Pezonanc https://m.edsoo.ru/ffob20f0
43 MareMaTH4ecKuil U NPYKUHHBIA MasTHUKH
44 Ypok-uccienoBanue «3aBUCUMOCTb NEPHOJA bubnuoteka [IOK
KoJIe0aHUM OT )KECTKOCTH MPYKUHBI U MACCHI TPYy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienue sHeprun MPU MEXaHUIECKUX
KOJICOAHUAX
16 JlaGopaTopHas pabota «OnpeaeneHre 4acTOThl U bubnmnorexa HOK
nepuoaa KojiebaHui mpy>KMHHOTO MAsITHUKA https://m.edsoo.ru/ff0blaec
JlabopaTtopHnast pabota «I[IpoBepka HE3aBUCUMOCTH
47 nepuojia KojaeOaHuii rpy3a, HOJBEIIEHHOTO K HUTH brbmmorexa HOK
proa py3a, o ’ https://m.edsoo.ru/ff0b197a
OT Macchl rpy3a»
48 Mexanudeckue BoJiHbl. CBOMCTBA MEXaHUYECKUX bu6mmoreka 1IOK
BOJIH. [Ipoi0abHBIE U TONIEPEYHBIE BOITHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koH(pepeHus "MexaHu4ecKie BOJIHBI B
TBEpOM Teie. CeiicMuYecKre BOJTHBI"
50 3ByK. PacnipocTpanenue u oTpakeHHe 3ByKa
51 VYpok-uccnenopanue "Habmonenrne 3aBUCHIMOCTH
BBICOTBI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUUYECKHI
pe30HaHC
53 Ypok-koHpepeHmus "YnpTpa3ByKk U HH(Ppa3BYyK B bubnmoreka [IOK
MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[MoaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
" bubnnorexa [IOK
54 3aKoHbI cOXpaHeHus1. MexaHn4eckue KonebaHus u

BOJIHEI"

https://m.edsoo.ru/ff0b25f0
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KonTponbHas pabota 1o teme "3aKOHbI COXPAHECHHUS.

95 "
MexaHnuyeckue KoJieOaHUs U BOJTHBI
56 DJIEKTPOMAarHUTHOE M0JIE. DIEKTPOMATrHUTHBIE bubnmorexa [IOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJTH
Ypok-konpepennus "lkana anekTpoMarHUTHBIX
58 BOJIH. Vcronib30BaHue 3JI€KTPOMArHUTHBIX BOJH TS bubmmorexa IOK
. . P https://m.edsoo.ru/ffOb2fe6
COTOBOI CBsI3U
VYpok-uccnenosanue "M3yueHue cBoicTB
59 3IEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOUIBHOTO buomorexa LIOK
P " https://m.edsoo.ru/ffOb2c6c
Tenedona
50 Pemenue 3a1a4y Ha onpeielIeHUE YaCTOThI M JTHHBI
3JEKTPOMArHUTHOM BOJTHBI
61 DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh CBETa. bubmuoteka [IOK
BonHoBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hctounuku ceta. [Ipsmonuneiinoe bubnmnorexa [IOK
pacnpoctpanenue cBeta. 3atMenust Cosnua u JIlyHs https://m.edsoo.ru/ff0b3658
63 3aKoH oTpakeHHs cBeTa. 3epkana. Pemenue 3a1au bu6mmoteka [IOK
Ha IPUMEHEHNE 3aKOHA OTPaKCHUs CBETa https://m.edsoo.ru/ffOb38c4
bub6mmoreka [IOK
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHHSI CBETA
https://m.edsoo.ru/ffOb3aea
[TommHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnonb3oBaHue NOJHOIO BHYTPEHHETO OTPAKEHUS B bubmmorexa [IOK
yip P https://m.edsoo.ru/ffOb3c5¢c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHast padota "VcciienoBanue 3aBUCUMOCTH
66 yria MpeJIOMJICHHS CBETOBOTO JIy4a OT YTJIa TIaICHUS
Ha TpaHuIle "BO3TyX-CTEKIO""
67 Ypok-koHpepenus "Mcnoap30BaHuE TOIHOTO
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BHYTPEHHETO OTPAKEHHUSI: CBETOBO/IbI,
ONTUKOBOJIOKOHHAS CBA3B"

68 JIun3el. OnTHYECKas CHJIa JIMH3BI bubamorexa LOK
' https://m.edsoo.ru/ffob3f2c
bubmuorexa IHOK
69 I1 0 i
OCTPOSHIE HIOOPANKCHIH B JHH3aX https://m.edsoo.ru/ffOb444a
JlaGopatopHas pabota "Omnpenenenue GoKycHOro
70 ACCTOSTHUSA Y OIITUYECKOU CUJIBI COOUpAaroIeit bubmmorexa [OK
b " P https://m.edsoo.ru/ff0b4206
JIMH3BI
7 Ypok-koHpepermus "OnTudecKue THH30BbIE bubnmnorexa HOK
npuoopsr” https://m.edsoo.ru/ffOcOa7e
72 ['na3 kak ontuyeckas cucreMa. 3peHue bubamorexa LOK
s https://m.eds00.ru/ff0b4684
73 Ypok-koupepenmus "led ekt 3penus. Kak
COXpAaHHUTh 3peHHe"
Paznoxenue 6enoro ceta B ciekTp. ONbITHI
74 Hrrorona. CioxeHne CieKTpajabHbIX I[BETOB bubmmorexa [IOK
' p H ' https://m.edsoo.ru/ffOc0f4c
Hucnepcus cBeta
Jlaboparopras pa6ota "OnBITHI IO Pa3JI0KESHUIO
75 0eJI0ro cBeTa B CIIEKTP M BOCTIPUSTHIO I[BETA bubnuoteka [IOK
MIPEAMETOB MPHU UX HAOJIOJIEHUN Yepe3 [IBETOBbIC https://m.edsoo.ru/ff0cOe2a
¢bunbTphI"
76 VYpok-nipakTukyMm "BosHOBBIE CBONCTBA CBETA:
nucniepcus, MHTepdepeHuus u qudpaxuus”
bu6nmoreka LIOK
77 O P
nbIThl Pesepdopaa u mranerapHast MoAenb aToMa httos://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue u noryonieHue ceera aromoM. KBaHTBL bubnnorexa HOK
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JIunenyaTeie ClIEKTPBI

https://m.edsoo.ru/ff0cl144c

80 VYpoxk-npaktukym "HaGmrogeHue cieKTpoB bubmuorexa [IOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUIBI bubmmorera [IOK

A A https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. HykinonHas Mozaens bubmmorexa [IOK

P Apa- 1y s https://m.edsoo.ru/ffOc18ac
bubmmoreka [IOK

83 Panmoa HBIC MTpeBpameHus. M30Tormb

FAHORICTHE peapatn https://m.edsoo.ru/ffOclal4
Pemenue 3amaq mo Teme: "PagnoakTHBHBIC bubmuoteka [IOK

84 "

IIPEBPALICHUS https://m.edsoo.ru/ffOclb4da

85 [lepuox momypacnana

86 VYpok-kouhepennus "PagroakTHBHBIC N3ITyYCHHS B bubnnorexa [IOK
MpUPOJIC, MEULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peaky. 3aKOHbBI COXPaHEHHUS 3apsII0BOTO bu6mmoreka [IOK

87
1 MacCOBOI'O YHUCEI https://m.edsoo.ru/ff0c1c58
DHeprus CBA3U aTOMHBIX sifiep. CBs3b MacChHI U bu6nunorexka LIOK

88
SHEPIUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amay no reme "Snepusie peakyn'”

90 Peaknnu cunTte3a u genenus saep. UcTounnku bubmunorexa IHOK
sHepruu CoJIHLIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpox-koHpepenuus "SnepHas 3HEpPreTHKA.

91 JleficTBHs paMOAKTUBHBIX U3J1y4YE€HUN HA KUBBIE
OpraHu3msl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TeMe
92 "DIeKTPOMArHUTHOE MMOJIe. DIEKTPOMArHUTHBIC bubmmorexa TIOK
P . P https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBEIE SIBICHUS
93 KonTtponbHas pabota o teme "DneKTpOMarHUTHOE
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noJie. JEeKTPOMarHuTHbIE BOJIHBI. KBaHTOBbBIE

spieHus"
94 [ToBTOpenue, o600menue. JlJaboparopusie paboOThI 1 1 bubnmorexa [IOK
1o kypcy "B3aumopeiicreue ten" https://m.edsoo.ru/ff0c245a
[HoBTopenue, 06001meHue. Pemenne pacueTHbIX U
95 Ka4eCTBEHHBIX 3a/1a4 10 Teme "TeroBbie 1 bubmmorexa [IOK
" A https://m.edsoo.ru/ff0c2572
TIPOLIECCHI
[loBTopenue, o600menune. Pemenne pacueTHBIX U
96 KauecTBEHHBIX 3a/1a4 1o Teme "KITJ[ TermoBbix 1 bubmorexa [IOK
o https://m.edsoo.ru/ff0c2a22
JIBUTATENEH
[ToBTOpenue, o6o0IIeHue. Penenne pacyeTHbIX U
97 Ka4deCTBEHHBIX 3a1a4 1o TeMe "KI1/] 1 bubmorexa [IOK
A https://m.eds00.ru/ff0c2b30
ANIEKTPOYCTAHOBOK
98 [MoBTOpenue, o600meHune. JlabopaTopHbie paboThI 1 1 bu6mmoreka [IOK
1o kypcy "CBeToBbI€ sIBJICHHS " https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600menune. Pabora ¢ TekcTamu o 1 bubnmorexa [JOK
TeMme "3aKOHbI COXpaHECHHS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, 06061menue. Pabota ¢ TekcTamu 1o 1 bu6bnuoreka [IOK
teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHune. Pabora ¢ TekcTamu mo 1 bubnmorexa [IOK
teme "CBeTOBbIC SIBIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu mo 1
teMe "KBaHToBas u sinepHas ¢puszmka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YHEHUKA

[Teppimkua A.B.: ®usuka. 7 kinacc. Y4eOHUK 151 00111e00pa3oBaTeIbHBIX
YUPEKICHUMN.

[Tepeimkua A.B.: ®usuka. 8 kmacc. YaeOHUK 111 00111€00pa30BaTEIbHBIX
YUPEKICHUM.

[Tepermkun A.B.: ®usnka. 9 knacc. YueOHuk i1 001eo0pa3oBaTeIbHbIX
YUPEKICHUM.

METOANYECKHUE MATEPHAJIBI 1JISd YUUTEJIA

[Toypounsle pa3padotku o gusuke. 7 knacc (K YMK A.B. Ileppimukuna (M.:
Apoda))

[Toypounsie pa3padotku o pusuke. 8 kinacc (K YMK A.B. Ilepoiukuna (M.:
Apoda))

[Toypounsie pa3padotku o pusuke. 9 kinacc (K YMK A.B. Ilepormkuna (M.:
Apoda))

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MNHTEPHET

bubmuoreka [JOK

WuTepaktuBHas Terpaas SKySmart (https://edu.skysmart.ru/)

Oo6pa3zoBarenbHas matdopma Yuu.py (https://uchi.ru/)

Poccuiickas 3nekTpoHHas mKoja

Oo6pa3zoBatenbhas mathopma SAKmace (https://www.yaklass.ru/)


https://edu.skysmart.ru/
https://uchi.ru/
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