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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE OCHOBHOTO OOIIero o00pa3oBaHUs
COCTaBJICHA HAa OCHOBE TOJIOKCHHM W TpeOOBaHWUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOHW 00pa30BaTeNbHONW MPOTPAMMBI, MPEICTABICHHBIX B
dI'OC 000, a Takxe ¢ yu€roM (enepanbHOil paboueld mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanust yueOHoro npenmera «Dusukay.

Copepxxanue mnporpamMmbl MO (U3MKE HaMpaBieHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYUYHOUW TIPaMOTHOCTH OOYYaIOIIMXCS W OPraHU3alMi0 W3yUYCHUS
bu3uKM Ha JESITEILHOCTHOM OcHOBe. B mporpamme mo (¢u3uKe yUHUTHIBAIOTCS
BO3MOKHOCTH yueOHOro mpeamera B peanmzauuu TtpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOI'0 00111eT0 00pa30BaHuUs.

[Iporpamma no pusuke ycraHaBiIMBaeT paclpeiesieHne yueOHOro Marepuana
o rojaM o0ydeHus (mo Kjaccam), MpejjiaraeT NpUMEPHYI0 MOCJIEeI0BaTEIbHOCTh
U3YUYEHUSI T€M, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarONXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa C IETbI0 OKa3aHHUS METOIUYECKOU
MOMOIIY YYUTEIIO B CO3/IJaHUU paboyeit mporpaMMbl IO y4eOHOMY MPEIMETY .

®duzuka SABIAETCS CUCTEMOOOPA3yIOMIMM ISl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SBJICHUM, H3ydyaeMbIX XHUMHUEH, OMOJIOTHMEH, acTpoHOMHEN u (PuanuecKoit
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHDa,
PEeNIOCTaBsIeT HamOoJiee SCHbIE OO0pas3Ibl MPUMEHEHHS HAYYHOTO METOja
MO3HAHUSA, TO €CTh CIOC00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4 (PU3MYECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOMT B (OPMHUPOBAHUU ECTECTBEHHO-HAYYHOM TpaMOTHOCTU M
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusukn Ha 0a30BOM ypOBHE MPEANOJAracT OBJIAJICHUE
CIEAYIOUIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
rPaMOTHOCT:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e UHTEPIPETUPOBATH  JIaHHBIE U  HCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNIbCTBA JJIsl TIOJyYE€HUSI BBIBOJIOB.

[lenu wu3yuyeHus (uU3UKK HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenomaBaHus ydeOHoro mnpeamera «®Duszuka» B
oOpa3oBarenbHbIX opraHum3anusx Poccuiickoit  ®@exepannu, peannu3yrOMIHUX
OCHOBHBIC  00IMIe00pa3oBaTeIbHBIE TPOTPAMMBI, YTBEPXKACHHOW peIICHUEM



Komnerun Munucrepcrsa npocseiienust Poccuiickoit @eaepanuu (IpoToKoa oT 3
nekabpst 2019 r. Ne ITK-4BH).
Heau uzyyenus pusuku:

NpuoOpeTeHne HHTEpeca U CTPEeMJICHUS OOydYalolUXci K HayYHOMY
M3YUYCHHUIO MPUPOJBI, PA3BUTHE HMX HHTEIUICKTYaIbHBIX M TBOPYECKHUX
CHOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ TTO3HAHUSA U (POpMUpPOBaHUE
MCCIIEIOBATEIbCKOTO OTHOIIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMupoBaHHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3y4YeHUs
OCHOB CTPOCHHSI MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKHU;
dbopMupoBaHuEe MPEACTABICHUN O poiau (U3MUKU ISl Pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiein
poheCCHOHAIBHOM JICSITEILHOCTH, CBI3aHHOW ¢ (DM3UKOM, IMOJTOTOBKA K
JanbHEeHIIeMy 00y4eHHUIO B 9TOM HalpaBIICHUU.

JIoCTIKEHHME 3THX IeJield MporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHUs 0OECIICUUBACTCS PEIICHUEM CIISYIONIUX 3a1a4.

npuoOpeTeHrne 3HaHWUH O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

MpuoOpeTEeHNEe YMEHHUIM OMHUCHIBaTh U OOBACHATH (PU3UYECKUE SBICHUS C
UCIIOJIb30BAaHUEM TIOJIYYCHHBIX 3HAHU;

OCBOGHHE METOJIOB PEIICHUsS TPOCTCHUITNX pacdE€THBIX 3amad ¢
UCTIOJIb30BaHUEM duzngecKux MOJIETICH, TBOPYECKUX "
IIPAKTUKO-OPUECHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAONIOAATh MPUPOIHBIE SIBJICHHS W BBITIOJHSTH OIBITHI,
nabopatopHble pabOThl M OKCIEPUMEHTAIBHBIE HCCICIOBAaHUS C
WCITOJIb30BAaHUEM U3MEPUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHPOpMaIel (HU3UIECKOTO COJEp KaHUs,
BKJIOYass UHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (QU3HMKHU, aHAIU3 U
KPUTHYECKOE OLIEHWBaHNE MH(POPMAITHIH;

3HAKOMCTBO €O cepamu npodeccuoHaIbHON AeSTeTbHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKON HAYKH.

Ha uzydenue ¢usuku (0a30BbIl YypOBEHb) HA YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTcs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Hezenio), B 8
Kkjacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 yaca (3 daca B HE/el0).

[IpensiaraeMplii B mporpaMMe no (U3HKE MepeyeHb Ja0OpaTOPHBIX padOT U
OTIBITOB HOCUT PEKOMEH/IaTENbHBIN XapaKTep, YUYUTEINb JIeJaeT BIOOp MPOBEICHUS
7ab0paTOpHBIX PabOT M OMBITOB C Y4E€TOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH



O6y‘IaIOHII/IXC${, CIIMCKa 3KCIICPUMCHTAJIBHBIX BaHaHHﬁ, npcajlaraCMbIX B paMKax
OCHOBHOI'O IroCy1apCTBCHHOI'O 5K3aMCHa 110 (bI/I?)I/IKe.



COJEPXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ posib B NO3HAHUM OKPY KAOLIIEr0 MUPA.

dusuka — Hayka o mnpupone. fBieHus npuponbl. dusznueckue sBICHU:
MEXaHUYECKUE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BenmuuuHbl. M3Mmepenue Qusnuecknx BenuyuH. Du3NUYECKUe
npubopsl. [lorpenHocTs u3mMepeHuil. MexxayHapoaHasi CUCTEMA €IUHHII.

Kak ¢wusuka wu japyrue ecTeCTBEHHbIE HAyKH HW3Y4aloT IPUPOJY.
EcTecTBeHHO-HAy4YHBI METOJ MO3HAHUS: HAONIOJCHHE, MOCTaHOBKA HAyYHOTO
BOIIPOCA, BBIJIBI)KEHUE TUIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIMOTE3, 00BICHECHUE
HaOmoAaemMoro sBieHus. Onucanue GU3NUeCcKUX SABJICHUN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIE, JJIECKTPUUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHHSL.

2. ®usnyeckue MpUOOPHI U MPOIEYypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H

1M (PPOBHIM TPHUOOPOM.
Jlabopamopnwie pabomul u onvimeol.
1. OmpenenieHHE LEHBI AEJICHUS IIKAJIbl U3MEPUTEIBHOTO MPUOOpa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPOTO TENa.
4. OnpeneneHue pa3MepPOB MabIX TEJ.
5. M3mepeHne tTemmepaTypbl IPU IMOMOIIM KUJKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIEpaTypsbl.

6. IIpoBenenue uccienoBaHusl MO MPOBEPKE THIIOTE3bl: JANbHOCTh IMOJETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIBHO, TeM OoJibllle, 4eM OO0JbIlle BhICOTA
IyCKa.

Pa3znea 2. IlepBoHayaibHble CBe/IeHUsI 0 CTPOCHMH BelleCTBA.

CrpoeHue BeliecTBa: arOMbl M MOJIEKYJbI, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEIECTBA.

JIBrkenne dactul BemecTBa. CBSI3b CKOPOCTH JBUKEHHSI YACTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmxeHue, nuddysus. BzaumojnencTBue yacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHbl€ COCTOSIHUSI BEUIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPIBIX
(kpucTamauyeckux) Tesl. B3auMocBsi3p MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJIApPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpavuu.

1. HabGnronenue OpOyHOBCKOTO ABMKEHUSI.

2. Habmonenue nuddyzuu.



3. HaGmionenue ~ siBmeHuid,  OOBSCHAIOMIMXCA ~ MPUTSKEHUEM  HIIH
OTTAJIKWBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimeol.

1. OneHka JuUaMeTpa aTroMa METOJOM pPsAloB (C  HUCIOJIb30BaHUEM

¢dotorpaduii).
2. OmbITH O HAOJIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITH IO 0OHAPYKEHUIO ACHUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBuskeHne U B3auMo/ieiicTBHeE TeJl.
Mexannueckoe JBH)XEHUME. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHHH. Pacu€r myTtu u
BPEMEHHU JIBUKECHUS.
SBnenne wmHepruu. 3aKOH MHEpUHMHU. B3anMoOIeicTBUE TEn Kak MNpPUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
0o0BEMa BelecTna.
Cuiia Kak xapakTepuUCTHKa B3auMoAeucTBUs Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJICHUE TATOTEHUSI U CUia
TskecTd. CHlla TSHKECTH Ha Ipyrux IaHerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW IpsMoM. PaBHOonelcTByromas cui. Cuja TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MPUPOE U TEXHUKE.
JHemoncmpayuu.
1. Habnronenue MexaHMYECKOTO JIBHXKEHHS Tea.
2. H3MepeHne CKOPOCTH NPSIMOJIMHENHOTO JIBHKECHUSI.
3. HalGmionenue siBneHus HHEPIUU.
4. HalGmoneHue u3aMeHeH s CKOPOCTH MPU B3aUMOJIEHCTBUU TeJl.
5. CpaBHEHHME MAcCC IO B3aWMOJICCTBUIO TE.
6. Clio)eHHue CHJI, HAPABJICHHBIX M0 OJHOW MPAMOM.
Jlabopamopnuie padbomul u onsimel.
1. OmnpenenieHre CKOPOCTH PaBHOMEPHOrO ABWKEHHUS (IIApUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

2. OrmpepeneHue CpeHEN CKOPOCTH CKOJBKEHHs] Opycka WU IIapuka IIo
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenre MIOTHOCTU TBEPIOrO Tea.

4. OmnbITHI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTBH pacTsDKeHHUs (nedopmanun)
NPY>KUHBI OT MPUTIOKEHHOM CUJIBL.

5. ONbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbXKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMJIKOCTEN U ra3oB.

HNasnenue. CriocoObl yMEHBIIEHUSI M YBETUYECHUS JlaBiieHud. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00BEMa, TemmepaTrypbl. llepenaua namneHus
TBEPABIMU TEJNAMH, XUAKOCTSIMHU W rasamu. 3akoH llackansa. [lHeBMarmueckue



MaIIHbl. 3aBUCUMOCTh JABJICHUS JKUJKOCTU OT TiyOuHbl. ['mapocraTrudeckuit
napanokc. Coobuiaronuecst cocyabl. ['uapaBirueckue MEXaHU3MBI.

AtMocdepa 3emuin u armocepHoe nasiaeHue. [IpuuuHbBI CylecTBOBaHUS
BO3nymHON oOonouku 3emuu. OmnbiT Toppuuennu. M3mepenue armocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOr0 JABICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 175t u3MepeHus arMoc(hepHOTO TaBIICHHUS.

JlelicTBHE )KUIAKOCTH M ras3a Ha IOrpyKEHHOE B HUX TeJIO. BrITankuaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JAABJICHHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecs: CoOCy/ibl.

I'mppaBnuueckuii npecc.

[IposiBnenune necTBUS aTMOCPEPHOTO JTABIICHUS.

3aBUCUMOCTH BBITAJIKMBAIONIEH CHJIBI OT 00BbEMa TOTPY>KEHHOW YacTu
TeJa U IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITANKUBAIOLIEH CUIIbI BECY BHITECHEHHOM KUKOCTH.
VYcnoBue niaBaHus TeJl: IUIABAHME WIIM MOTPYXEHUE TEN B 3aBUCHUMOCTHU
OT COOTHOILIEHUS MJIOTHOCTEHN TeJla U AKUAKOCTH.

Jlabopamopnuie padbomul u onsimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOH B
XKUJKOCTh YaCTH TEJA.

2. OmnpeneneHue  BBITAJKUBAKOIICH  CWibl, JCHCTBYIOIIEH Ha  TEJoO,
NOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CHUJIbL, IEMCTBYIOLIEH HA TEJO
B )KUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIONICH  CHIIBI,
NEUCTBYIOLIEH Ha TEJIO B KUIAKOCTH, OT OOBEMa MOTrpyKEHHOW B
AKUJIKOCTh YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WM KOHCTPYMPOBAaHUE JIOAKH H
ONpeIeNICHUE €€ TPY30MOABEMHOCTH.

Pa3zpnes S. PaGora u MOIIHOCTB. DHEPrHUsl.

Mexanuyeckas padora. MOIIHOCTb.

[IpocTble MeXaHU3MBL: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio
paBHOBecusa pblyara. [IpumeHeHue mpaBuia paBHOBECUS pblyara K OJIOKY.
«3onotoe mpaBuno» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas odHeprua. KuHeTnueckas W TNOTEHUHUAJIbHAS DHEPTHS.
[IpeBpaieHre 0AHOTO BHIAa MEXAHUYECKON IHEPTUH B IPYroi. 3aKOH COXPAHEHUS
SHEPrUU B MEXaHHUKE.

Jemoncmpayuu.

A A T o o



1. IIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimeol.

1. Omnpenenenure paOOThl CHJIbI TPEHUS MIPU PaBHOMEPHOM JIBHKEHUU Tejia
110 TOPU3OHTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue ycioBUl paBHOBECHS pbluara.

3. Usmepenne KIIJl HaKITOHHOM IIIOCKOCTH.

4. W3ydeHune 3aK0Ha COXpPAHEHUSI MEXAHUUYECKOW SHEPTHM.
8 KIIACC

Paszpnes 6. TenuioBblie siBJICHUA.

OCHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUS
BelllecTBa. Macca u pa3Mmepbl aTOMOB M MoJieKyJd. ONbIThI, MOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUM MOJICKYISPHO--KUHETUYECKON TEOPHH.
CmauuBaHue U KaNWUSIPHBIE ABIEHUS. TENI0BOe pacCINpEHUE U CoKaTHE.

Temneparypa. CBsizb TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yactull. BuyTpeHHsis sHeprus. CnocoObl U3MEHEHUS BHYTPEHHEW SHEPIruu:
Terionepeaaya u COBEpUICHUE paboTHI. Buast TEIJIONEPENAYUHN:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KomnuecTtBo TeIioThl. YAelbHas TEILUIOEMKOCTL BelecTBa. TeIIooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHHE TeruioBoro Oananca. IlnaBinenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YienbHas Temiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpaTypbl KHIIEHHS OT arMoc(epHOro
JABJICHHUS.

Bnaxxnocts Bo3yxa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CrOPaHUsL.

[Tpuniuner padotel TemnoBeix aurareneil KIIJ TtemnmoBoro nBurarens.
TennoBele ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILCHHS YHEPTUH B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. Habnronenue OpOyHOBCKOTO ABMKCHUSI.

2. HaGmonenue nuddyszum.

3. HaOmronenue siBneHuit cMauyMBaHUs U KAMWIISIPHBIX SIBJICHUU.

4. HaOmroneHue TeraoBoro pacimpeHus Tell.

5. V3MeHeHue NaBlieHUs raza Npu U3MEHEHUM O0BhEMA M HArpeBaHUU WIIH
OXJIQXKJCHUH.

[IpaBuiia u3MepeHust TeEMIEPaTypPhI.
7. Bunbl Teruonepenayu.

o



8. OxJaxxJieHue IPU COBEPIICHUU PaOOTHI.

9. HarpeBaHnue npu coBepiieHUH padOThl BHCIIHUMH CHJIAMHU.

10. CpaBHEHHE TEINIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

11. HaGmroeHue KumeHus.

12. HabnroeHnue nocTosiHCTBa TEMITEPATyPhl MPH TIIaBJICHUH.

13. Moenn TEIJIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomel u onvimel.

1. OmnbITHI 110 OOHAPYKESHUIO ACHCTBUSI CUJI MOJICKYJISIPHOTO TIPHUTSIKEHUS.

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel TI0 HAOJIONCHUIO TEIJIOBOTO PACIIMPEHUs] Ta30B, KUIKOCTEH U

TBEPABIX TEJL.

4. OmpepnesneHre JaBJICHUS BO3/lyXa B Oa/JIOHE HITTPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JlyXa OT €ro
00BbEMA M HArPEBAHUS UM OXJIAXKICHHUS.

6. [IpoBepka runote3nbl JMHEHHOM 3aBUCUMOCTHU JIJTUHBI CTOJIOUKA KHIKOCTH

B TEPMOMETPHUUYECKON TPyOKe OT TeMIepaTyphl.
7. HaGmionenue wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tejda B pe3ysbTaTe
Terionepeaayu U paboThl BHEITHUX CHUJI.

8. HccnenoBaHnue sBJI€HUS TeEIJIOOOMEHA NPU CMEIIMBAHUM XOJIOJHOW U

ropsi4eu BOJBI.

9. OmpezneneHue KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJIOM  MpH

TEIMJI000MEHE C HArPEThIM METAITTUYECKUM ITUITUHAPOM.

10. Onpenenenune yaeabHON TeMIOEMKOCTH BEIIIECTBA.

11. MccnenoBanue npolecca ucnapeHus.

12. OnpenesieHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpeneneHre yIeapHON TEIIOTHI IUIABJICHUS JIbAA.

Paznen 7. Daekrpuyeckrue ¥ MATHUTHBIEC SIBJICHUS.

Onektpusanus Tena. JIBa poma »iIeKTpUYECKHX 3apsiaoB. B3aummonencTBue
3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCUMOCTH  CHJIBI  B3aHMMOJICMCTBUS
3apsYKEHHBIX TEJI OT BEJIUYMHBI 3aPSAJI0B U PACCTOSHUS MEXK]Y TEJIaMHM ).

Dnektpuueckoe mose. Hanpssk€HHOCTh 3nekTpudeckoro mosis. [IpuHuumn
CYyNEPHO3ULINH JICKTPUIECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyueckux 3apsiioB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsij.
Crpoenne aroma. IIpOBOJHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUSA
3JIEKTPUYECKOTO 3apsja.

DJEKTPUYECKH TOK. YCIOBHS CYIIECTBOBAHUS SJIEKTPUUYECKOrO TOKA.
HMcTouHnuKU TOCTOSHHOTO TOKa. JIeMCTBUS DJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHYECKOE, MAarHUTHOE). DJIEKTPUUECKUM TOK B KHUJIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuna  Toka.  DIJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBneHne MPOBOJHUKA. Y AEIBHOE COMPOTHUBIICHHUE BellecTBA. 3akoH Oma



aus ydactka nend. llocnemoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
IIPOBOJTHUKOB.

Pabora u MONIIHOCTH JJIEKTpUYECKOoro Toka. 3akoH Jhxoymns—Jlenna.
DNeKTpUYECKHUe LENU U MOTPeOUTENn 3NEeKTpUIecKoil sHeprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[locrositHHble  MarHuThl.  B3anmoAelCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nose. MarHuTHoe 1oje 3eMiId U €ro 3Ha4eHUe I KU3HU Ha 3emlle.
OneiT  Opcrena. MarHuTHoe T1oJ€  BJIEKTpUdeckoro Toka. IIpumeHeHue
AJIEKTPOMAarHuTOB B TEXHUKE. [[elicTBME MArHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. VCmosib30BaHHWE 3IEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter @apanes. SABnenne snekrpoMarHuTHOM MHAYyKIMM. [IpaBuno Jlenna.
DJIEKTpOreHeparTop. Croco06b1 MOJTyYEHUS 3JIEKTPUUYECKOMN SHEPIHUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

JHemoncmpayuu.

DIIeKTpU3aLUS TEN.
JIBa pojia 3JIEKTPUUECKUX 3aps/I0B U B3aUMO/ICHCTBUE 3apsHKEHHBIX TEl.
Y CTpoHCTBO U AEHUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOTHUKH U AUBIEKTPUKH.
MonenupoBaHHU€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO IOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JlercTBUS 3NEKTPUUECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJIKOCTH.
. I'a30BbIH pa3psia.
. I3Mepenne cuiibl TOKa aMIepMeTPOM.
. I3MepeHnne 3JIeKTpUIEeCKOro HaPsKEHUSI BOJIBTMETPOM.
. Peocrar u MarasuH CONpOTHUBIICHUN.
. BzauMoiercTBue MOCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTHU Pa3JIEJICHUS MOJIOCOB MarHUTa.
. MonaenupoBaHHe€ MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTtHoe noJie Toka. DNEKTPOMarHur.
. JlelicTBHE MarHUTHOTO MOJISI HA MIPOBOJHUK C TOKOM.
. DNEeKTPOABUTraTENb MTOCTOSTHHOTO TOKA.
. UccnenoBanue sABIEHUS JNEKTPOMArHuTHOW MHAYKIIHH.
. OnbiTel Papajes.
. 3aBUCUMOCTh HaIllpaBJIEHUsS WHAYKIHMOHHOIO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHUS.
. DJEKTPOreHEPATOP NOCTOSTHHOTO TOKA.
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Jlabopamopnuie padomul u onvimel.

1.

o v w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O HAOMIOAEHUIO DJEKTPHU3aLMM TeJl MHAYKIUEH U IpH
CONPUKOCHOBEHHH.

HccnenoBanue nAEHCTBUSA DJIEKTPUYECKOTO MOJISI HA MPOBOJAHUKU U
TUDIIEKTPUKH.

COopka u mpoBepka pabOTHI ANEKTPUUSCKOM LT MOCTOSHHOTO TOKA.
N3mepeHne U peryampoBaHHUe CHJIbI TOKA.

N3mepeHne U peryaupoBaHue HANPSKEHHUS.

HccnenoBanue 3aBUCHMOCTH CWIIBI TOKA, WAYILIETO 4epe3 PEe3UCTop, OT
COIPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb AIIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOUIAAN IOMEPEYHOIrO
CEYEHMS U MaTepHaa.

IIpoBepka mpaBuja CIOXEHUS HANPSIKEHUW MPHU IOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka npaBwia I CWIBI TOKa IIPU NApaJIEIbHOM COEIUHEHHUH
PE3UCTOPOB.

Onpenenenue padOThI JIEKTPUYECKOTO TOKA, UAYILIETO YEPE3 PEIUCTOP.
OnpeneneHre MOIIHOCTU 3JIEKTPUYECKOIO TOKA, BBIAEISEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO Yepe3 JIAMIOYKY, OT
HaIpsHKCHUS HA HEH.

Onpenenenne KII/I HarpeBaTensi.

HccenenoBanue MarHUTHOIO B3aUMOJICMCTBUS IOCTOSIHHBIX MarHUTOB.
N3yyenue MarHMTHOro TMOJS TMOCTOSHHBIX ~MAarHUTOB MpU X
00BEIMHEHNH U PA3ACICHHU.

HccnenoBanue neMCTBHS IIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OnpIThl, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTHh CHJIBI  B3aWMOJAECHCTBUS
KaTyloIKd C TOKOM M MarHuTa OT CHJbl TOKa M HallpaBJI€HUS TOKAa B
KaTyLIKE.

N3yuenune aeiCcTBUS MarHUTHOTO TOJISL HA ITPOBOJHUK C TOKOM.
KoHnctpynpoBanue u nuzyuenue paboThl 3JE€KTPOIBUTATENS.

N3mepenue K11/ a5ekTpoaBUraTenbHON yCTAHOBKH.

OnpITbl MO HCCIAEJOBAHUIO SIBICHUS SJIEKTPOMArHUTHOM WHIYKUHUU:
UCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS M HANPABICHUS HWHAYKIIMOHHOIO
TOKaA.

9 KUIIACC

Pasznea 8. Mexannueckue iBJICHHUS.
Mexannueckoe JABWKeHHe. MarepuanbHas Touka. Cucrema otrcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABW)KEHHUA. PaBHOMEpHOE NPSMOJUHEHHOE



nBrxkeHne. HepaBHomMepHOE NpsIMONIMHEHOE JBHKEeHHE. CpelHsIsl 1 MIHOBEHHas
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiMHEHOe JBHkeHue. (CBoOOHOE
nagenue. OnsIThl [ anuies.

PaBHOMEpHOE ABMXKEHUE MO OKpYyXHOCTU. Ilepuon u vacrtora oOpameHus.
JIuneiHas u yriioBast CKOpocTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

[Iepseiit 3axkoH HeroroHa. Bropoi 3akon Herorona. Tperunii 3akon HeroTtoHa.
[IpyuHLIMT CynepnO3ULIUN CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHUsI OKOS, IPYTUE BUJIBI TPEHUSI.

Cwia TsSOKECTHM W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJIHOIO
nageHus. JlBmxenne mianetr BOKpyr Comnua. IlepBas kocmuueckas CKOpPOCTB.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHON TOUkH. AOGCONIOTHO TBEpPAOE Tenmo. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIIJIEHHON OChIO BpaieHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. 3meHeHne nmmyibea. IMIysibe CHIIbl. 3aKOH COXpaHEHHUS
UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Mexanuueckas paboTa M MOIIHOCTh. PaboTa CcHI TSAXKECTH, YIOPYrOCTH,
TpeHus. CBsA3b dHEpruu u padotsl. [loTeHInanbHas 3Heprus Tela, NOJHATOTrO HaJl
IIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPIus CKaToM NpyKkuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXaHUYECKOU
JHEPI'UHu.

Jemoncmpayuu.

1. HaGnronenue MexaHMuecKoro JBHUXKEHHUS Tela OTHOCUTENILHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE Tela

OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.
N3mepenne cKkopoCTH U YCKOPEHHMS TPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HAKOB PaBHOYCKOPEHHOI'O IBUKEHUS.
Hab6utoieHre 1BMKEHUS Tejla 0 OKPY>KHOCTH.
Hab6nronenne MexaHU4eCKuX sIBJICHUH, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U  YCKOPEHHOM JBWKCHUHU
OTHOCUTENLHO KaOuHeTa QU3HKH.
7. 3aBUCUMOCTb YCKOPEHHs Tella OT MAacChl Tejla U JACHUCTBYIOLIEH HA HETO
CHJIBL.
Hab6nronenue paBeHcTBa CHJT PU B3aUMOICUCTBUH TEIL.
N3meHeHue Beca Tena Ipu yCKOPEHHOM JBHKECHUHU.
10. Ilepenaya nmmynbsca npu B3aMMOIEMCTBUU TEI.
11. [IpeoOpa3zoBanust SHEPTUM MPU B3aUMOJICHUCTBUM TEIL.
12. CoxpaHEHHE UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJEHCTBUU.
13. CoxpaHeHHe UMITYJIbCa IPU a0CONMIOTHO YIIPYTOM B3aUMOJEHCTBUH.
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14. HabGnrosieHne peakTUBHOTO JBUKEHUS.

15. CoxpaHeHre MEXaHUYeCKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoXxpaHEeHHE MEXaHUYECKON IHEPTUU IIPU ABUIKEHUHU TEJIA MO/ JCHCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTtpynpoBaHue TpakTa s pa3rOHa W JAJbHEWIIETO0 PaBHOMEPHOTO
JBI)KEHUS IIAPUKA WA TEJIEKKHU.

2. OmpejeneHre CpeaHEN CKOPOCTH CKOJBXKEHHS Opycka WU JIBHXKCHHS
HIapvKa 1o HaKJIOHHOW ITOCKOCTH.

3. OmnpeneneHue yCKOpPEHHsI Telna NMPU PABHOYCKOPEHHOM JIBUKEHUU IO
HAaKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHne 3aBUCUMOCTH IIyTH OT BPEMEHM NPHU PABHOYCKOPEHHOM
JIBMOKEHUH 0€3 HayajbHOW CKOPOCTH.

5. IlpoBepka rumore3bl: €cid MpPH PaBHOYCKOPEHHOM JBHKEHHH Oe€3
HAYaJbHOM CKOPOCTHU IIYTH OTHOCATCS KakK psii HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJINHAKOBBI.

6. HMccnenoBanue 3aBUCUMOCTH CHIJIBI TPEHHS CKOJIBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

Onpenenenre ko3P GUieHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JBI)KCHHUH Tela
110 TOPU3OHTAIBHOU MIOBEPXHOCTH.

10. Ompesienienne  pabOThl  CWIIBI  YIPYTOCTH TMPU  MOABEME Tpy3a C
UCIIOJIb30BAHUEM HEMOJABMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS SHEPTUU.

Pasznen 9. Mexanuyeckue Ko1e0aHUs U BOJIHbI.

KonebarenbHoe nukeHrne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUI: IEPHO/,
4acTOTa, aMIUINTya. MareMaTU4eCKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPTUU TP KOJIeOATETHHOM JIBIKCHUH.

3aryxatomue — koneOanus.  BoiHyxkaeHHole — koneOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoilicTBa MexaHMYecKuMX BOJIH. [IpoposibHble U
nonepevyHble  BOJIHBL. JIIMHA BOJHBI M CKOPOCTh €€ PacrnpOCTPAHEHUS.
MexaHuuyecKkre BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHA. OrpaxeHue 3Byka. MHQpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmnromenwe koyieOaHWi T IMOL AEHCTBUEM CHIBI TSKECTHA W CHIIBI

YIOPYTOCTH.

2. HaGmionenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Ha6nronenue BoIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

4. PacnpocTpaHeHue MpOoJ0JIbHBIX U IMONEPEYHBIX BOJH (Ha MOJEIH).



5. HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUH PE30OHAHC.
Jlabopamopnwie pabomul u onvimeol.
1. OmpeneneHre YacTOThl W Tepuojaa KoJIEOaHUN MaTeMaTH4eCKOIo
MasTHUKA.
2. OmpepeneHnie 4acTOTHI U TIEPHO/ia KoJIeOaHuii MPY>KMHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOeOaHW MOABEIICHHOTO K HUTH
rpy3a OT JJINHBI HUTH.
4. VccnenoBaHnue 3aBUCUMOCTH Meproia KoieOaHuil MpyKUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpUOJa KOJeOaHUN TI'py3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh Tepuoaa  KojeOaHwmid
NPY>KUHHOTO MasgTHUKA OT MACChl IPy3a U KECTKOCTHU NPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO TaIeHUsI.
Pa3zges 10. D1eKkTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIe.  ODJEKTpOMarHuTHble  BoJiHBL.  CBoOMCTBa
AJEKTpOMarHuTHBIX BOJH. Illkana »iexkTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH /I COTOBOM CBSI3H.
DnekTpoMaruuTHas npupojga csera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.
JHemoncmpayuu.
1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BosnHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimeol.
1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBbIO MOOWJIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbI€ SIBJICHHUS.
JlyueBas MOJEJb CBeTAa. HUcrounuku CBeTa. [TpsiMmonuHeliHOE

pacnpoctpaHenue cBeta. 3atMenust ConHua u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBeta. llomHoe BHyTpeHHee
oTpaxkeHue cBeTa. Vcrnonb30BaHWE TIOJHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom mnyuwedt B JsmH3e. OnrTuueckas cucrteMa (¢oToammapara,
MUKpOCKona M Teneckona. ['1a3 kak onrTuyeckas cucteMa. biauM3opykocTs u
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekrp. Onbitel HbtoTona. CroxeHue
CIIEKTPAJIbHBIX BETOB. J(Mcniepcusi cBeTa.

Jemoncmpayuu.

1. IlpAmonmHeHOE pacpOCTPAaHEHUE CBETA.



OtpaxxkeHue cBera.

[TomyueHnune n300pakxeHHil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[IpenomieHue cBera.

OnrTnueckuii CBETOBOJ.

Xox mydeil B coOuparonieit JIMH3e.

Xox 1y4yel B pacCEeMBAIOIIEH JINH3E.

[Tomy4yenune n306paXkeHnii ¢ TOMOIIBIO JINH3.

[Tpunuun neiicTBus gporoanmnapaTa, MUKpPOCKOIA U TEJIECKOIIA.

10. Monenb riasa.

11. PaznosxeHue 06enoro cBera B CIEKTP.

12. [lonyyenue 6en0ro cBeTa MpM CI0XKEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTHM yIVIa OTPaKEHHUS CBETOBOIO Jyda OT yrjia

IIaJICHHUSL.

N3ydeHne xapakTepuCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKalie.
HccenenoBanue 3aBUCHMOCTH yIUia MPEJIOMIIEHUS CBETOBOTO Jiy4a OT yIia
NaJICHUS HA TPAHUILIE «BO3AYX—CTEKIIO».

4. Tlonmyuenue n3o0paxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PaCCTOSIHUSI M ONTUYECKOM CHIIBI cOOMparoen
JIVH3BI.

OnbITHI O Pa3JIOKEHUIO OEJI0T0 CBETA B CIIEKTP.

7. OnbITBHI MO BOCHPHUSTHIO LIBETa NMPEAMETOB IMPHU UX HAOIIOACHUM uYepe3
[[BETOBbIE (PUIIBTPBHI.

Pa3znen 12. KBanroBble ABJICHHUS.

OnwiTel Pesepdopna u manerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanne u nornomenre cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHHE aTOMHOTO
anpa. Hyxnonnas Mogxens aromHoOro szapa. HMszoromsl. PannoaxTnBHBIE
npespanienus. [lepuon momypacmana aTOMHBIX SIED.

SnepHble peaknuu. 3aKOHBI COXPAaHEHHs 3apsAIOBOIO M MAaCCOBOI'O YHCEIL.
OHeprus cBsA3M aroMHBIX suep. CBA3p mMaccel M dHeprud. Peakuuum cuHTe3a U
nenenud saep. ecrounnku sHeprun ConHua u 3BE3 .

SnepHas sHepreruka. JleMCTBUSA pPagUMOAKTUBHBIX H3JIy4YEHUW HA >KUBBIE
OpPTraHU3MBI.

Jemoncmpayuu.

CrexTpsl U3IIy4eHHs U OTJIOLEHUS.

CriekTpsl pa3au4HbIX Ta30B.

CnekTp Bogopoia.

HabGutonenue TpekoB B kamepe BuiibcoHa.

Pabota cuérunka HOHU3UPYIOLIUX U3ITYyUYEHUH.

Perncrpanus nsinyyeHus NpupoOAHBIX MUHEPAJIOB U MMPOAYKTOB.
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Jlabopamopnuie padomul u onvimel.

1. HabGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. UccnepgoBanue TpeKOB: M3MEPEHHE HHEPTrUM YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpapusim).

3. M3mepenue paanoakTUBHOIO (POHA.

IHoBTOpUTEIHLHO-00001IAO NI MOYJIb.

[ToBTOpHUTENBHO--0000111aI0IIMI MOJTYJIb ITPEITHA3HAYEH JJIi CUCTEMAaTH3aIH
U 0000mIeHUsT  TPEIMETHOTO  COACpKaHUS U OMNbITa  JICITEIIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (usuke s o00yyaromuxcs,
BbIOPABILIKX 3TOT YYEOHBII NpeaMeT.

[Ipu m3yyeHun AaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUbI
JeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUUBACTCS JOCTUKEHHE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, GopMupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTb: OCBOEHME HAYYHBIX METOJOB HCCIEIOBaHUS
SBJICHUM TPUPOAbl U TEXHUKH, OBIIAJICHUE YMEHUAMH OOBACHATH (PU3MYECKUe
SABJICHMS, TPUMEHSS TOJyYeHHbIE 3HAaHMA, pellaTh 3aJayd, B TOM YHCIIE
KauyeCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNUAIbHO JEATEIBLHOCTHBIM XapakTep JAaHHOTO pasjielia peaau3yeTcs
32 CY€T TOro, 4YTO OOYYAIOIIMECS BBINOJHIIOT 33JaHUsA, B KOTOPBIX UM
Ipe1araeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHMM pacrno3HaBaTb U HAy4yHO OOBICHATH
dbuznueckue sIBICHUS B OKPYKaIoIlel MPUpPOJIe U MOBCETHEBHOM KU3HMU;

UCIOJIb30BaTh HAYYHBIE METO/IbI UCCIIECOBAHUS (PU3UYECKUX SIBJICHUH, B TOM
YucIie JJ1s1 TPOBEPKU TMITOTE3 U MOIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBACHATh HAy4YHbIE OCHOBBI HauOOJEe Ba)XXHbIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, TPAKTUYECKOTO HCIIOIb30BAaHUS PAa3IMYHbIX HCTOYHUKOB
SHEPIrUH Ha OCHOBE 3aKOHA MPEBPAILECHUS M COXPAaHEHHs BCEX M3BECTHBIX BHJIOB
JHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenne ¢u3mkm Ha YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHUs HAIPABICHO

Ha JOCTWKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare uzydenus (pU3MKMA Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaronierocst 6yayT copMUpOBaHbI CICAYIONINE JTUYHOCTHBIE PE3YIbTaThl B
YJacTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMS S

— IPOSIBJICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(U3HYECKON HAyKU;

— HEHHOCTHOE OTHOILIEHHE K JTIOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpa’kIaHCKOro U AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKUX NpoO0JIeM, CBA3aHHBIX C NPAKTUYECKUM HNPUMEHEHUEM
TOCTIKEHUI (PU3UKH;

— OCO3HaHUE BaXXHOCTH MOPaIbHO--3TUYECKUX MPUHIIMIIOB B JIESITEIBHOCTU
YYEHOrO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

— BOCIIPUSITUE 3CTETUYECKUX KAUeCTB (PU3NUYECKONW HAYKHU: €€ TapMOHUYHOIO
IOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMA:

— OCO3HaHUE IICHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEWILIEW COCTAaBIISIOLIEH
KYJbTYDBI,

— pa3BUTHE HAy4HOH JI00O3HATENBHOCTH, MHTEpEca K MCCIeI0BaTeIbCKON
NEeATEIbHOCTH;

5) ¢opvmupoBaHua  KyJbTYPbl 30POBbS W  IMOIMOHAJIBHOIO
0J1aromoJry4us:

— OCO3HaHME IIeHHOCTH Oe30MmacHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MACHOTO TOBEICHHS Ha
TpaHCHOpPTE, Ha JI0pOrax, C JJIEKTPUUECKUM U TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAIIHUX YCIIOBHUSX;

— c(hopMUPOBAHHOCTh HaBblKa pediekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTI'o e MpaBa y APyroro 4YeiaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMSA:

— AKTHBHOE y4YacTHE B PEIICHHHM MPAaKTHYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOW OpraHW3alli, TrOpoja, Kpas) TEXHOJOTUYECKON U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (PU3NYECKUX
3HAHUM;

e — UHTEpEC K MPaKTUUYECKOMY U3YUYEHHIO MPOQECCHil, CBA3aHHBIX C (PU3UKOIL;

e 7) 3K0JIOTMYECKOIr0 BOCIIMTAHUS:

e — OpHUEHTalMsd Ha NpUMEHEHHE (U3NYECKUX 3HAHMW JJI1 peuIeHHs 3ajady B
o0nacTu OKpy’Karollell Cpelbl, IUIAHUPOBAaHUS IOCTYNKOB U OLEHKH UX
BO3MOXHBIX MOCJIEJICTBHUU JIJISi OKPYXKAIOILEH CPeibl;

e — OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKUX IpoOJieM U MyTel uX
peuieHus;

e 8) aganTanMu K M3MEHSAIOMIUMCS YCJOBHUSM COLMAJIBHOH M NPHUPOIHON
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJCHCTBMM IMPHU BBINOJHEHUH HCCIECIOBAaHUN U
POEKTOB (PU3MYECKON HANPABICHHOCTH, OTKPBITOCTb OIBITY W 3HAHHUIM
JpYTuX;

e — TIOBBILIEHWE YPOBHA CBOEM KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSATEIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeH, OHATHSI, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Je(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPUOOPETEHHMU HOBBIX (PUIUYECKHUX
3HAHUI;

e — CTpEMJICHUE aHAIM3UPOBATh U BBIABIIATH B3aUMOCBSA3U IPUPO/IbI, 00IECTBA U
HSKOHOMMKH, B TOM UHUCJIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OILICHKA CBOMX JCHCTBUM C Y4YETOM BIIMSHUS HA OKPYXAKOLIYI0 Cpeny,
BO3MOXHBIX TJI00QIBHBIX OCIEIACTBUH.

METAIIPEJIMETHBIE PE3YJIBTATHI

B pesymbrare ocBoeHUs TporpamMmbl 10 (HU3WKEe HAa YPOBHE OCHOBHOT'O
oO1mero oOpaszoBanus y oOydaromierocsi OyayT chopMUpOBaHBI MeTANpPeIMeTHbIe
pPe3yJbTaThl, BKIIOUYAIONIIC I03HABATEIbHBIC YHUBEPCATbHBIC yUeOHBIC JCHCTBHS,
KOMMYHHMKATHBHBIC  YHUBEpCalIbHbIC  y4eOHBIC  JCHCTBUS,  PETYJISITUBHBIC
YHHUBEpCaIbHbIC yUeOHbBIC JICHCTBU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

Ba3oBble jJjornyeckue aeiicTBUA:
e BBISBIATH M XapaKTepHU30BaTh CYIICCTBEHHbIC MPU3HAKH OOBEKTOB
(sBNIEHUI);



yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(PHUKAIIUUA, OCHOBAHMS JIJIS
0000111eHUs ¥ CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHBOPEYHS B pacCMaTpPUBaEMbIX (pakTax,
JTAHHBIX U HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SIBJICHUSM;
BBISIBIISATh NPUIMHHO--CJICICTBEHHBIC CBSI3W TPH HM3yYCHUH (DU3UICCKUX
SIBJICHUA W TIPOIIECCOB, JIEJaTh BHIBOJBI C UCIOJIB30BAHUEM JICTYKTHBHBIX
Y WHJIYKTHUBHBIX YMO3aKJIIOUEHUH, BBIJIBUTATh TUIIOTE3bI O B3aMMOCBSI3SIX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pelieHus ydyeOHOW (u3nuvecKon
3a1a4n (CpaBHEHHE HECKOJBKMX BapHUaHTOB pEIIeHHUs, BHIOOpP Haumboee
MOJIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIILHO BBIICICHHBIX KPUTEPHEB).

ba3oBble uccieaoBare/bCcKHue JeHCTBHA.

KCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUM HHCTPYMEHT MTO3HAHUS;
MIPOBOJAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY ILJIAHY OIIBIT, HECJIOKHbBIN
buznuecKkuii KCIEPUMEHT, HEOOJBIIIOE UCCIeAOBaHNE (PU3UYECKOTO
SBJICHUS,;

OIICHMBAaTh HAa TPUMEHUMOCTh M  JIOCTOBEPHOCTh HWH(OpMAIHIO,
MOJIYYCHHYIO B X0J1€ UCCJICIOBAHUS WU DKCIICPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH O0OOIICHUSI U BBIBOJABI [0 pe3yjibTaTaM
MPOBENEHHOIO HAOIIOEHUS, ONbITA, UCCIIEIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (DUIUIECKUX
IIPOLIECCOB, a TAK)KE BBIJIBUTATh MPEATNOJI0KEHUS 00 UX pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTh Pa3IMYHble METO/bl, IHCTPYMEHTBI U 3aIIPOChl IIPU MOUCKE U
orOope MHGOPMALMK WIM AAHHBIX C YYETOM MPEJIOKEHHON ydeOHOU
busnueckoii 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH WH(POPMALUIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMaJbHYIO (OpMy MpeicTaBiICHUS
UHpOpMaAMM M WUIIOCTPUPOBATh peElIaeMble 3a7aud  HECIOXHBIMU
CXeMaMH, luarpaMmmamMu, MHOU rpaduKoil 1 ©X KOMOWHALIUSIMH.

KoMMyHUKaTHBHBbIC YHHBEPCAJIbHbIC YYeOHbIE 1eCTBHA:

B X0J€ 00CYyXXIeHHUs y4yeOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOI TEMBI U
BBICKA3bIBaTh WJIEH, HAICJICHHbIE HA pELICHHE 3a/Jayd U MOAJEp KaHHe
0J1aro’KeyIaTeILHOCTH OOIIEHNUS;

COIOCTABJISITh CBOM CYXKJEHHUS C CYXACHUAMU JPYIMX YYaCTHUKOB
auasnora, oOHapy>KUBaTh Pa3INUUe U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



MyOJIMYHO NPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3UYECKOIO OIBITA
(9KCTIeprMEeHTa, NCCIIEA0BaHUS, IPOEKTA);

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHANBUAYATbHOH pabOThl MpPU pEIIeHWH KOHKPETHOW (PU3NIECKOU
poOJIEMBI;

NPUHUMATD €I COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATh JIEWCTBUS
no e€ JMOCTIKEHHUIO: paclpeAesaTh poyid, OOCYXIaTh IPOLECCh U
pe3yJbTaThl COBMECTHOM paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JTFOICH;
BBITIOJIHATH CBOIO YacTh PaOOTHI, JOCTHUTrasi KAYECTBEHHOTO PE3yJbTara Io
CBOEMY HANpAaBICHUI0O W KOOPAMHUPYS CBOM JEHCTBUS C JPYTHMHU
YJIeHAaMU KOMaH/Ibl;

OILICHHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIMIMU MPOIYKT MO KPHUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSL.

PeryasiTuBHbIC YHHBepCaJIbHbIE y4eOHbIE 1eiiCTBUA

Camoopranuszanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsiX, TPEOYIOIINX
JUISL perieHus: PU3nUecKux 3HaHU;

OpPUCHTUPOBATHCSI B  PA3IUYHBIX T[OJXO0JaX MPHUHITUS  PEIICHUMN
(MHOUMBHIYalbHOE, TPUHSATHE PEIICHUS B TpyNIe, NPUHSATHE pPEIICHUN
TPYIION);

CaMOCTOSITEIIbHO COCTABJIAThH aJTOPUTM PelIeHHs (PU3NIECKON 3a/1auu WU
IUTaHa UCCIEAOBAHUS C YYETOM HMMEIOIIUXCS PEeCypcOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATh MIpeIjlaraéMble BApUAHThI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIA MHTEJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMU U MIpeJiaraTh MjiaH €€ U3MEHECHMUS;
OOBSICHATH  MPUYUHBI  JTIOCTHMXKEHUSI  (HEJOCTHMKEHUS]) PE3yIhTaTOB
NeSTeTLHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B AESATEIBLHOCTh (B TOM YHUCJE B XOJ BBIIOJIHEHUS
(¢u3nueckoro MCCleNOBaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSATEIbCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIIUOOK,
BO3ZHUKIIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCHUU
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JIPyToro;
MPU3HABAaTh CBOE MPaABO Ha OMIMOKY MpU perieHuu (PU3NIECKUX 3a/1au UiTu
B YTBEPKIACHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

NNPEJMETHBIE PE3YJIBTATHI



K xoHiy o0yuenus B 7 kjacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAIOIIMXCS YMEHUM:

UCTIOJIb30BaTh  TOHATHS:  (PU3WYECKUE W  XUMUYECKHE  SIBJICHUA,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTe3a, CAMHUIIBI (HU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BeulecTBa (TBEpPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYEeCKOEe JBIKCHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEMHOE), TPACKTOpHUS, pPaBHOACUCTBYIOIIAs
cuna, gedopmanus  (ympyras,  IUIaCTUYEcCKasl)),  HEBECOMOCTb,
COOOIIAIOUTUECS COCYBL;

paznuyath siBneHus (auddy3us, TEMIOBOE JBIKCHHE YACTHUIl BEIECTBA,
paBHOMEPHOE  JBUKEHUE, HEPAaBHOMEpPHOE JBW)KEHHUE, HHEpIuS,
B3aMMO/JICHCTBHE TEJ, paBHOBECHE TBEPABIX TENl C 3aKPEIJIEHHOW OChIO
BpallleHHs], Tepefadya MAaBJICHUs TBEPABIMU TEJNAMH, >KUIKOCTAMHU U
razamy, arMocdepHOe JaBlieHHWe, IUIaBaHUE TeJ, [pPEeBpaIICHUs
MEXaHUYECKON DHEPruu) MO OMUCAHWUI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, AEMOHCTPHUPYIOIINX TaHHOE (PU3HUECKOE SIBICHHUE;
pacmo3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SBICHUU B
OKpYXKalolleM MHpE, B TOM uucjie (U3UYECKUE SBICHUS B MPHUPOIE:
IpPUMEPHI JIBIDKCHHS C Pa3IUYHBIMU CKOPOCTSIMH B YKMBOW M HEKUBOU
Opupojae, ACUCTBUE CHJIBI TPEHUS B NPUPOJAEC U TEXHUKE, BIHSIHHE
aTMoc(epHOro MaBlIeHUs Ha )KMBOW OpraHW3M, IJIaBaHWE PHIO, phlUyaru B
TEeJIe YeJIOBEKa, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBIICHUI;
OMKCHIBATh U3YYCHHBIC CBOMCTBA TE M (PM3UUYECKUE SBICHHUSI, UCTIOIb3YS
dusznueckre BeTUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KUIKOCTH, Tas3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYECKas pabdoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3((UIMEHT TOJEe3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETHYECKass W TOTCHIMAIbHAS SHEPrHsi), MPU OIMHUCAHWH MPaBUILHO
TPaKTOBaTh  (PUBUYECKHH  CMBICI  HMCIOJB3YyEeMBIX  BEIUYWH, WX
0003HAUCHUS W EAWHUIIBI (PU3UYECKUX BEIWYWH, HAXOAHWTH (POPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEJIMUMHY C JAPYTMMHU BEIUYMHAMH,
CTPOUTH IPaPUKU U3YUECHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUUHH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Ysl MIpaBuia CIOXEHUs CW (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWiIO paBHOBecUs pbiuara (0Ji0ka),
«30JI0TOE€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTrUH, TPU ITOM JaBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHa W
3aMKChIBATh €T0 MATEMATHUYECKOE BBIPAKEHUE;



OOBACHATH (PU3UYECKUE SIBICHHS, ITPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE€ CHUTYyallMil NPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUYUHHO--CJICJICTBEHHBIEC CBS3U, CTPOUTH OOBsICHEHHUE W3 12
JIOTUYECKUX II1aroB ¢ Oomopod Ha 1—2 M3yudeHHBIX CBOMCTBAa (PU3UUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3anadyd B 1—2 JEHCTBUS, HCHOJb3ys 3aKOHBI H
dbopMyIibl, CBsI3BpIBAIONIME (DU3UUYECKUE BEJIMYMHBI: HAa OCHOBE aHAW3a
yCIJIOBUSA 3a/1auy 3alHUChIBaTh KPATKOE yCIOBUE, MOJCTABIATh (DU3UUECKUE
BEJIMYMHBI B (OPMYJIbl M TPOBOJIUTH PACUYETHl, HAXOJUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JJIs PElIeHUs 3a/lay, OLIEHUBATh PEATUCTUYHOCTD
NOJIyYeHHOU (PU3UUECKOM BEJIMUNHBI;

pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO PEHIUTh MOpPH MTOMOIIH
(¢u3HUeCKNX METOIOB, B OTIMICAHUH UCCIICIOBAHUS BBIJICIISATH TPOBEPSIEMOE
NpEeAnoyiokeHrue  (TUIOTe3y),  pa3inyartb U UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBOJIbI 110 €T0 pE3yJIbTaTaM;

IMPOBOJINTh  OMBITHl 1O HAOMIOJAECHUIO (UBUYECKUX SBJICHUH WU
buznIecKux CBOICTB TEJI: dbopmyHpoBaTh MIPOBEPSEMBIEC
MPEANOJI0KEHHS, COOMPATh YCTAHOBKY U3 MPEAJIOAKEHHOTO 000PYA0BaHUS,
3aMKCHIBATH XOJ OMBITa U (POPMYJIUPOBATH BHIBOIHI;

BBITIOJHATh MPSIMbIE K3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MacChl Tela,
o0béMa, CHJIBI W TEMIIepaTypbl C HCIIOJIb30BAHUEM aHAJIOTOBBIX U
upoBBIX TPUOOPOB, 3aMUCHIBATh TMOKa3aHUS NPUOOPOB € YUETOM
3a/ITaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPECHUH;

IIPOBOJIMTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKON BEITUYUHBI OT
JIpPYrol ¢ HCIOJb30BAaHUEM MPSIMBIX HM3MEPEHHUM (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU JIBHJKEHMSI Tela, CHUJIbI
TPEHHUsI CKOJIBKEHHUS OT Beca Teja, KayecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTHU CWJIbl TPEHHUSI OT IUIOIIAIA COMIPUKOCHOBEHUS TEN, CUIIbI
YOPYrOCTH OT YUIMHEHHS MPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00bEMa
NOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TNIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IUTaBaHUsl TeJ, YCIOBUM paBHOBECHsl pbhluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYE€OHOrO UCCJENOBaHMs, COOUpaTh YCTaHOBKY U
BBITIOHATh WU3MEPEHUs, CIeAys MNPEIJI0KEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl TIOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHUJE
NPENJIOKEHHBIX TaOMuIl U TpaduKoB, JeNaTh BBIBOJBI MO PE3yJbTaTam
UCCIIEIOBaHUS;

IPOBOJUTh KOCBEHHbIE H3MEpEeHUsl (U3MYECKUX BEJIWYUH (IUIOTHOCTD
BEUIECTBA KUAKOCTH M TBEPIOrO TEla, CUJIA TPEHHUS CKOJIbKEHHS,
JaBJICHUE  BO3/AyXa, BbITAJIKMBAIOIIAS  CUJA, JEHUCTBYIOIAs  Ha



NOTPY>KEHHOE B JKUIKOCTh TeNO, KOA(D(UIIMEHT IMOJEe3HOTO JeHCTBUS
IOPOCTBIX MEXAHU3MOB), CJeays MNPEUIOKEHHON MHCTPYKIUHU: TpHU
BBIMIOJTHEHUH HW3MEPEHU CcOoOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAYCHUE NCKOMOW BEJIMYMHBI;

coOJIr01aTh MpaBUjIa TEXHUKN 0€30M1aCHOCTH P padoTe ¢ 1ad0paTOPHBIM
o0opyI0OBaHUEM;

yKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETP, AMHAMOMETP, COOOILAOLIUECS COCYHbl, OapoMeTp,
pblyar, NOJIBUKHBIN U HEMOJBUKHBIN OJIOK, HAKIIOHHAS! IJIOCKOCTB;
XapaKTepU30BaTh IPUHLUIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMHCAHHUA (B TOM YHCIE:
MNOJIINIHUKH, YCTPOMCTBO BOJOMPOBOJA, THUAPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, APEOMETP), UCTIOIb3YS 3HAHUS
O CBOMCTBaX (PM3WUYECKUX SBICHUNU W HEOOXOIUMbIC (DU3UUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPbl  (HAXOAUTH  HMHPOpMALMIO O  IpHUMEpax)
MPaKTHYECKOTO HCIONIb30BaHUsl (DM3MUECKUX 3HAHUU B TOBCEIHECBHOMN
KU3HU J1J1s1 oOecrieueHusi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOT'O MTOBEAEHUS B OKPYIKAIOLIEH Cpefe;

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HH(popmanmu B HTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TyTEM CPAaBHEHMSI PA3JIUYHBIX HCTOYHUKOB BBIJIECIATH
UHPOpMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUYMBON WIM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUU YIEOHBIX 3a/laHUH HAy4IHO--TIOMYJISIPHYIO
JUTEepaTypy (U3NYECKOTO COACpXKaHHUsS, CIPABOYHbIE MaTepUabI,
pecypcsl cetu MHTepHeT, BrageTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLuu (PU3HMUECKOrO COAEpKaHUs, B TOM
yucie NmyOJWYHO JeNlaTh KpaTKue COOOIIEHUs O pe3yibTaTax MpPOEKTOB
WA Y4eOHBIX WCCIEIOBaHWH, MPH DOTOM TPaMOTHO HCIIOJIb30BaTh
M3YUYEHHBI MOHATUWHBIN ammapaT Kypca (U3MKH, CONPOBOXIAThH
BBICTYIIJICHHAE NPE3EHTALNEM;

IPU BBIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM pachpenensiTh
00s13aHHOCTH B TpYIIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/ayaMi,
CIIEIUTh 3a BBIIOJHEHUEM IUIaHA JEMCTBUM, aJ€KBAaTHO OLICHHWBATH
COOCTBEHHBI  BKJaJA B  JEATEIBHOCTb  TIPYMNIbI,  BbICTPAaUBaTh
KOMMYHUKAaTHBHOE B3aWMOJICHCTBHE, yUUTHIBAsi MHCHHUE OKPYKAIOIIIHX.



K xonity o0yuenus B 8 kjacce nmpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBH)KECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMopdHbIe TeNa, HACHIIIEHHBIH U HEHACHIINIEHHBIM Tap, BIAXHOCTH
BO3/yXa, TeMmIepaTypa, BHYTPEHHsISI SHEprus, TEIUJIOBOM JBHUraTellb,
AJIEMEHTAPHBINA SJICKTPUUECKUN 3apsl, SJICKTPUYECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TI0JIC;
pa3nuuath SBJICHUS (TEIUIOBOE pacIIMpeHHE M CXKaTHe, Teruionepeaaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KANMJUISIPHbIC SBJICHUS, UCIIAPECHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUcTauiu3anus (OTBepIeBaHUE), KHUIICHUE,
Temionepeaaya (TErIonpoOBOAHOCT, KOHBEKIIHS, U3JIyYEHUE),
AJIEKTpHU3aIvs TeJ, B3aUMOJICHCTBUE 3apSI0B, JCUCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICMCTBUE MAarHUTOB, JIEUCTBHE
MarHMTHOTO TOJI Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAasE UHAYKIIHS)
0 ONHMCAaHUID MX XapaKTEpHbBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3WYECKUX  SBJICHUU B
OKpY’KalollleM MHpE, B TOM 4HcCie (U3UYECKUE SIBICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSKEHHWE W KaNWJUISIPHBbIE SIBIICHUSI B IPUPOJE,
KpUCTAJZIbI B Tpuponae, wuzinydeHue CoJiHIIA, 3amMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHuE POCHI, TYMaHa, HHES, CHETa, dJICKTPUIECKUE
SBJICHUS B arMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emisin, Jpedd Mo0COB, pOJIb MAarHUTHOTO TOJS JJIsS JKU3HU Ha
3emiie, MOISIPHOE CUSTHUE, TIPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBIICHUI;

OMKCHIBATh M3YYCHHBIC CBOMCTBA TE M (PM3UUYECKUE SBICHHUSI, UCTIOIb3YS
bu3nYecKre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUISCTBO
TEIUIOTHI, YJeJbHAsg TEIUIOEMKOCTh BEIIECTBa, YyJEJbHas TEIjoTa
IJIaBJICHUS, YJEJIbHAs TEIUIOTa IMapooOpa3oBaHUs, YJelbHAas TeIioTa
CrOpaHusi TOIUIMBA, KOA(PPUIMUEHT TOJIE3HOTO [JEUCTBUS TEIJIOBOM
MallluHbI, OTHOCUTEIbHAsl BJIAXHOCTh BO3/yXa, 3JIEKTPUYECKUM 3aps,
CUJa TOKa, JJIEKTPUYECKOE HAMpPsKEHHE, COMPOTHUBJIICHUE IPOBOJIHUKA,
VACIbHOEC  CONMPOTHBIICHWE  BEIIeCTBa, paboTa W MOIIHOCTh
AJEKTPUYECKOTO  TOKa), TMPH ONHCAHUM TPABUIBHO TPAKTOBATh
(U3UYECKUI CMBICT HCMOJb3yEMbIX BEIWYWH, 0003HAYCHUS U CIUHUIIBI
(bU3MYECKUX BEIMYHMH, HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(bU3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIWYHMHAMH, CTPOUTH TI'paduKu
W3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;



XapaKTepu30BaTh CBOICTBa Tel, (PU3NYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKOH TEOPUU
CTPOEHHUS BEIIECTBA, MPUHILIMI CYNEPHO3ULMHU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsiaa, 3akoH OMa [l yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IpU OTOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHA M 3aMHUCHIBATh €r0 MaTeMaTH4eCKOe
BBIPAJKEHHUE;

OOBSACHATh (PU3NYECKUE MPOLECChl W CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
PUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 Tornyeckux
IaroB ¢ omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (PUBMUYECKHUX SIBICHHIA,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadyd B 2—3 JEHCTBUA, MCHOJb3Yys 3aKOHBI U
dopmynibl, cBs3bIBatonIMe (U3MYECKUE BEIWYMHBI: Ha OCHOBE aHajIn3a
YCIIOBHS 33Jlayd 3alUChIBaTh KPATKOE YCIIOBUE, BBIABIATH HENOCTATOK
JaHHBIX JUIS pEeLIeHWs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYJIBI,
HeoOXoauMble JUisi €€ pelieHus, MPOBOAMTH Pacu€Thl U CPaBHUBATH
MOJIyYeHHOE 3HAUeHHE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXKHO pEHIUTh MpPU HNOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3Yysl OMUCAHHE WCCIEIOBAaHUS, BBLACIATH
IIPOBEPAEMOE  IPEANOJIOKEHHE, OLEHUBAaTh IPaBUIBHOCTh IOPSIKA
IIPOBEJICHUSI UCCIIEOBaHUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMBITBI 1O HAOMIOACHHIO (U3MUECKUX SIBICHUN WU
(pu3nyecKkux CBOMCTB Tel (KaNWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0béMa, TeMrnepaTypbl, CKOPOCTH MpPollecca OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUU OT IBETa M3IITydaromieil (MOrJIonaroIeil)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
Iomaau €€ TMOBEPXHOCTH, JJEKTpU3aluus TeJl U B3aUMOJACICTBUE
ANEKTPUYECKUX  3aps/ioB, B3aUMOJEWCTBUE TIOCTOSHHBIX MArHUTOB,
BU3YyaJu3allksl MAarHUTHBIX TOJEH TOCTOSHHBIX MAarHUTOB, JCHCTBUSA
MarHMTHOTO IOJIS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,
CBOMCTBa D3JEKTPOJABUIATENsl TMOCTOSHHOTO TOKa): (OpMYyJIHPOBATH
poBepsieMbIE MPENOJIOKEHUS], COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUs1, OMUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ NPSIMbIE  HU3MEPEHHUS]  TEMIEPATYpbl,  OTHOCHUTEIHLHOMN
BJIQXHOCTH BO3/lyXa, CHJIbl TOKA, HANpPSOKEHUS C MCIOJb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUMKOB (PU3MUECKHX BEJIMYUH, CPAaBHUBATh
pE3yNbTaThl U3MEPEHHM ¢ YUETOM 3aJIaHHON aOCOTIOTHOMN MOTPEIIHOCTH;
IPOBOJIUTH MCCIIE0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIIMYUHBI OT
ApPYyroi ¢ HCHOJb30BAaHUEM NPSIMBIX HU3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JUIMHBI, IUIOWAAN IONEPEYHOro



CEUEHHUS U YJEJIbHOIO COMPOTHUBIICHUS BEILECTBA IPOBOJAHMKA, CUJIbI TOKA,
UAYLIET0 Yepe3 TMPOBOJHMK, OT HANpsDKEHWsT Ha  [POBOJIHHUKE,
HCCIIEJIOBAHNE TIOCJIEIOBATEILHOTO M  TapaieIbHOTO  COEAMHEHUU
MPOBOJHMUKOB): TUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAaHOBKY U
BBITIOJHATh WM3MEpEHUs, Cleaysl TMPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHJE TaOJIUI U TIpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEJOBAHMS;

IPOBOJUTh KOCBEHHbIE U3MEpeHUs (u3MdyecKkux BeNMUMH (yaelbHas
TEIJIOEMKOCTh ~ BEIIIECTBA, COMPOTUBJICHUE IMPOBOJIHUKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOTO TOKa): IUIAHUPOBATh M3MEPEHUs, cOOUparTh
AKCMIEPUMEHTAJIbHYIO YCTAHOBKY, CIEeAysl MPEATOKEHHON WHCTPYKIWHU, U
BBIUHCIISATH 3HAYCHUE BEITUUYHHBI;

coOJro1aTh MpaBUjia TEXHUKUA 0€30MMaCHOCTH TP paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBl JEUCTBUS HM3YyUYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOMl Ha HMX oOmnucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYUK DJICKTPUUECKON HHEPTHH, DIEKTPOOCBETUTEIHHBIC
MpUOOPBI, HArpeBaTEIbHBIE FIEKTPONPUOOPHI (MIPUMEPBI), ANEKTPUUECKHUE
MpeIOXpaHUTENH, JIEKTPOMArHUT, SJICKTPOABUTaTEIb TOCTOSIHHOTO TOKA),
UCIIOJNIb3Ysl 3HAHMUSI O CBOMCTBax (DPM3MYECKUX SIBICHUN M HEOOXOIUMBIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHbBIC
npuOOpsl O CXeMaM M CXEMaTUYHBIM PUCYHKAM  (KHUIKOCTHBIM
TEPMOMETP, TEPMOC, TICHXPOMETpP, TUTPOMETP, JBHTaTEIb BHYTPEHHETO
CTOpaHHs, S3JEKTPOCKOM, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUUYECKHUX
Henei ¢ mociea0BaTeIbHBIM U MapaJlIeIbHBIM COSUHEHHEM DJIEMEHTOB,
pasziuyasi yclIoBHbIe 0003HAYCHHSI 3JIEMEHTOB JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpPUMEPHl  (HAXOOUTh  HHGOPMALMIO O  [pUMEpax)
INPaKTHYECKOI0 HCIOJb30BaHUS (DHU3MUECKUX 3HAHUU B IOBCEIHEBHOMN
KU3HU I obecrieueHrss 0€301acHOCTH MPpU 0OpallieHuu ¢ mpudopamMu u
TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHECHHS 3J0POBbS U COOIIOACHHS
HOPM 2KOJIOTHYECKOTO MOBEACHHS B OKPYIKAIOIIEH cpejie;

OCYHIECTBIISITh TMOWCK HMH(pOpMAIMK  (U3NYECKOTO  COAEPKAaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M TyTEM CpPaBHEHUS
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIJENATH  MH(POpPMAIUIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HETOCTOBEPHOI;
MCIIOJIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO
auTeparypy  (GU3MYECKOro COJAepKaHus, CIPaBOYHbIE MaTepualbl,
pecypcsl cetu MHTEepHET, BlageTh npuéMamMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;



co3/1aBaThb COOCTBEHHBIE NUCbMEHHBIE M KPATKUE YCTHBIE COOOIIEHHUS,
00001mass uHQOpPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO
colepXkaHusi, B TOM 4YHuCI€ NYOJUYHO TNPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM UCCIENOBATEIbCKON NEATENBHOCTH, MPHU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIN anmapar Kypca (U3HKH,
COIIPOBOKJIAaTh BBICTYIUICHUE IPE3CHTALNEN;

OpU BBIOJHEHUM YYEOHBIX IPOEKTOB W HCCIEIOBAHUM (PU3NUECKUX
IPOLIECCOB PACMpPEAENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUThH 3a BBIIIOJIHEHUEM IUIAHA JEWCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIN BKIAJI B
JeSTEeNbHOCTh IPYIIIbl, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMO/ICICTBUE,
MPOSIBIISISI TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

K xoH1y oOyuenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCA YMEHHIM:

UCIIOJIb30BATh TOHATHUSA: CHCTEMA OTCYETa, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIKECHHS, Aedopmalius
(ynpyrasi, ImiacTuueckas), TPEHHE, IIEHTPOCTPEMHTEIbHOE YCKOpPEHUE,
HEBECOMOCTh U NEPErpy3KH, LUEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TENO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUUECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(PA3BYK H YIbTPA3BYK, IICKTPOMATrHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalIbHO30PKOCT,
CHEKTPhI MUCIYCKaHUs M MOIJIONIEHUSs, alib(a-, 0eTa- 1 raMMa-u3IydeHus,
U30TOIIbI, SIAEPHAS SHEPreTUKA;

paznuyaTh SBJICHUS (paBHOMEPHOE U HEPABHOMEPHOE MNPSIMOJUHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJUHEHHOE JBUIKEHHE, CBOOOJIHOE
MaJICHUE TEJ, PABHOMEPHOE JBHKEHHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBH)KEHHE, KOJIEOATEIbHOE JBM)KEHHE (3aTyXaroliue U
BBIHY)KJICHHBIE KOJI€OaHWsI), PE30HAHC, BOJIHOBOE JBUKCHUE, OTPAKCHUE
3ByKa, MPAMOJMHEUHOE PaCHpPOCTPAaHECHUE, OTPAKECHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUe 0eJoro cBeTa B
CIIEKTP U CJOXEHUE CIEKTPAJIIbHBIX I[BETOB, JUCIIEPCHUS  CBETA,
€CTECTBEHHAsd PAIMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHMYATOrO0 CIEKTpa
U3JIYyYEHUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MUECKUX SBICHUU B
OKpy’XaromeM Mupe (B TOM 4YHuCie (PU3NYECKHUE SBICHHS B TPUPOJIE:
IPWINBBI U OTJIMBBI, IBUAKEHUE Tu1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JNBW)KECHHUE JKHUBBIX OPraHMW3MOB, BOCIPUSATHE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa Te,
ONTUYECKHUE SIBJICHUS B TIPUPOJIC, OMOJIOTUYECKOE JIEHCTBUE BUIUMOTO,
yAbTPaUOIETOBOTO U  PEHTTCHOBCKOTO H3JIYyUYEHHM, €CTECTBEHHBIN



paZMoOaKTUBHBIN (OH, KOCMHYECKHME JIyYd, PaJUOAaKTHBHOE H3JIyUYCHHE
OPUPOAHBIX MHMHEPAIOB, [JEHCTBHE pPANAMOAKTHBHBIX W3JIYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 3a/Jady B
y4eOHY10, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBIICHUI;

OTIHCHIBAaTh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BEIMYMHBI (CpEHSi MU MTHOBEHHas CKOPOCTh Tela Ipu
HEPABHOMEPHOM JIBHJKEHHMH, YCKOPEHHE, NEpPEMEIIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YINPYrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOIO TMaJEeHUs, BEC Tejla, HMIYJIbC Tela, HMIIYJIbC CHIIBL,
MexaHudeckass paboTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEpPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIMANbHAs SHEPrus CKaTou
NIPY’KUHBI, KUHETHUYECKash DSHEpPrus, IIOJIHAs MEXaHW4ecKas »JHeprus,
NEepPHUOJ U YacToTa KoJieOaHUM, IJTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTeNlb IPEJIOMIICHHS CPENIbl), IPH ONHCAHUU
IPaBUJIBHO TPAKTOBAaTh (PU3MUYECKUN CMBICI HCIOJIb3YEMBIX BEJINYMH,
0003HAaUEHUA W EAUHUIIBI (PU3UYECKUX BEIWYUH, HAXOAHUTH (POPMYIIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3WYECKYIO0 BEIMYMHY C JIPYTMMU BEJIMYHUHAMH,
CTPOUTH IPaPUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA Tei, (PU3NYECKHE SBICHHUS W MPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHHs SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLMI CYNEPHO3UIMHA CHWJI, HNPUHUUII OTHOCHTEIBHOCTH [ 'amumies,
3aKOHBI HbIOTOHA, 3aKOH COXpAHEHUs HMMILYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOT0 U MacCOBOI'O YHUCEI
OpU SIIEPHBIX PEaKUuAX, IPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BbIPAKEHHUE;

OOBSCHATH (M3MYECKUE TPOLECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyalUid MPAKTHKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIATh
NPUYUHHO--CJICJICTBEHHbIE ~ CBSI3M, CTPOUTH OOBACHEHHWE U3 2-3
JIOTUYECKHX ILIaroB ¢ OMOpPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (PM3UYECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiath pacuéTHele 3ajaud (omMparlMecs Ha cucteMy u3  2-3
ypaBHEHMI), UCIOJB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (DU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHajIu3a YCIIOBUS 3aJayd 3alUChIBaThb KpaTKOe
YCIIOBUE, BBISBIATH HEIOCTAIONIME WM M30BITOYHBIC NAaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE NIl PELICHUSI, TPOBOAUTH PACUEThI U
OLICHHWBAaTh PEAIUCTUYHOCTh MOJYUYEHHOTO0 3HA4YEeHHUA (PU3NUYECKOU
BEJIMYMHBIL;

pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IPU ITOMOUIU
(¢u3MUeCKUX METOAOB, HCIOJIb3Yys ONHCAHHE MCCIIEOBAaHUSA, BBIACIATH
MPOBEPAEMOE  MPEANOJIOKEHHE, OLEHUBAaTh MPaBUIBHOCTh IOPSIKA



NPOBEJICHUS]  UCCJIEIOBAaHUSI, JIeNIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUH U OIBITOB;

NPOBOJUTH OMBITHl TI0 HAOMIOACHUIO (U3WUECKUX SBICHUN WU
(u3nyUecKnX CBOWCTB Tell (M3yuyeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY bl MaJIbIX KOJIEOAHUH, MPSIMOJIMHENHOE PacIpOCTPAaHEHHUE CBETA,
pasnokeHre Oenoro cCBera B CHEKTP, U3yUYEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOMCTB HM300paKeHUsI TpeaMeTa B coOuparoiei
JuH3e, HAONIOJIEHHWE CIUIOMIHBIX W JIMHEHYATBIX CIEKTPOB H3JIyYECHHS):
CaMOCTOSTEIIbHO  COOMpaTh YCTaHOBKY M3 H30BITOYHOrOo  Habopa
o0Opy/ZOBaHUsA, OMUCHIBATH XOA OMBITA W  €ro  Pe3yJbTaThl,
(bopMyIHpPOBaTH BHIBOIBI,

MPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ONpeesss
CpelHee 3HauyeHUEe U3MEpsIeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a HM3MEpPECHUS
(M3MepuTenBLHOrO NpUoOPa);

MPOBOANTHh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUYECKUX BEIHYMH C
HCIIOJIb30BaHUEM NPSIMBIX H3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU
IIPM PAaBHOYCKOPEHHOM JIBH)KEHMHM 0€3 HayalbHOM CKOpPOCTH, MepHUoaa
KoJeOaHMil MaTeMaTU4YeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTPpaKEHUs CBETa OT yIJIa MaJeHUs U yria MPEeJIOMJICHUS OT yria
najeHus): IUIAHUPOBAaTh MCCIEAOBAaHUE, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (UKCHUpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTHU
bu3nYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, JIeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIICOBAHMUS;

NPOBOJANTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH (CpeaHsis
CKOPOCTb W YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO TaACHHS, XKECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUS] CKOJBKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCThb, 4YacTOTa M
nepuojJ; KosieOaHWii MaTreMaTH4yecKoro U TPYKUHHOTO MAasiTHUKOB,
ONTHUYECKass Cujia coOuparome JIMH3bI, PAJAUOAKTUBHBIM  (OH):
TUTAaHUPOBAaTh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHUs, CIEqys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOJr01aTh MpaBUiia TEXHUKUA 0€30MaCHOCTHU TP paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM M3YYEHHBIX (U3MYECKUX MOJIeTeH:
MaTepualibHas TOYKa, a0COMIOTHO TBEPAOE TEI0, TOYEUYHBIM HCTOUYHUK



CBeTa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeTh AaTOMHOTO SIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCWCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHS (B TOM YHCIHE:
CHHUIOMETp, NATYUKU TMOJIOKCHHS, PACCTOSHUS M YCKOPEHHS, DPaKera,
9XOJIOT, OYKH, TMepucKom, (oToanmapar, OINTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SABICHHA W HEOOXomuMble (DHU3MUECKHe
3aKOHOMEPHOCTH,

MCTIOJb30BaTh CXEMbI i CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU PEIIeHUH Y4YeOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl MJis
MOCTPOCHUS U300paKEHUH B INTIOCKOM 3€pKajie U COOMparoIIeH JINH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HH(POPMALMIO O  MpUMEpax)
IPaKTHYECKOI0 HUCIOJb30BaHUS (DM3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JUIs obecrieueHrss 0€30IacHOCTH MPpU 0OpallieHuu ¢ mpudopamMu u
TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS W COOIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBIISATh TMOWCK HMHpOpMAIMK  (U3NYECKOTO COAEP)KAaHUS B
HuTepHeTe, caMOCTOATEIbHO (HOPMYIHPYs MOMCKOBBIN 3allpoC, HAXOAHUTh
INyTH ONPEJENCHUsI JOCTOBEPHOCTH MOJYYEHHON MH(OpMALMU HA OCHOBE
MUMEIOIINXCS 3HAHUN U IONOJTHUTENbHBIX UICTOYHHUKOB;

MCTIOJIb30BaTh MPH BHITIOJHEHUN YIEOHBIX 3a[JaHUi HAy9IHO--TIOMYJISIPHYIO
TUTEepaTypy (QU3NYECKOTO  COJCpXKaHHUS, CIPABOYHBIC MaTepHaIbI,
pecypcel cetu MHTEepHET, BlageTh mpuéMamMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHUS HA OCHOBE
uH(GOpPMAIIMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COJEp KaHMS,
nyOJIUYHO MPECTaBIATh Pe3yIbTaThl MPOEKTHOM WM UCCIEI0BATENbCKON
JESATeNIbHOCTH, MpPU 3TOM TIPaMOTHO  HCIIOJIb30BATh  M3YUYEHHBIN
NOHATHWHBIN ammapar W3y4aeMoro pasaena (pU3HMKd U COMPOBOXIATH
BBICTYIUICHUE TMpe3eHTalell ¢ Yy4ETOM OCOOEHHOCTEeH ayJIUTOpHUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypchl
Pa3nen 1. ®u3uka u eé poJib B MO3HAHUM OKPY:KAIOIIEro MUpa
bubmuorexa [JOK
11 PusHia - Hayka o MpHpoze 2 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
12 PH3HHCCKHE BEAHHHbI 2 ! https://m.edsoo.ru/7f416194
. bub6moreka [IOK
1.3 EctecTBEHHOHaY4YHBII METOJ] IO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pasnen 2. [lepBoHavaibHbIe CBeICHUS 0 CTPOEHMHU BelleCTBA
bubnunoreka [JOK
21 Crpoenne peiiecTsa ! https://m.edsoo.ru/7f416194
59 JBMKEeHHE U B3aMMOJCHCTBHE YACTHI] 9 1 bubmuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmnorexa [IOK
2.3 ArperatHble COCTOSIHUSI BEIIECTBa 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3znen 3. /IBuskeHHe U B3aUMO/IeiiCTBHE TeJl
bub6nunoreka [JOK
31 MexaHHeCKoe ABHKCHHE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.2 Muepuns, macca, IIOTHOCTE 4 ! https://m.edso0.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

bu6nmunoreka [JOK

33 Crna. Bugst et 14 2 https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pasnen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 [Jasnenue. Ilepenaua naBieHus TBEPABIMU 3 bubmuoreka [IOK
' TeIaMH, JKHUIKOCTSIMH U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Jlasienne xukocTH > https://m.edsoo.ru/7f416194
bu6nmmorexa [JOK
4.3 ATmocheproe nasienne 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. Pabora u MmomHOCTh. JDHeprus
bu6mmorexa [IOK
51 Pabora 1 momsoCT® 3 ! https://m.edso0.ru/7f416194
bubmoreka [JOK
52 Hpocrere MeXaHH3MEI > 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
53 Mexarieckas SHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

8 KJIACC

KounuyecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbie
Ne ni/nt P Konrtpoabnbie | IlpakTuyeckue (upp )
NporpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TensioBble siBJIEHUSI
. bubnmoreka [JOK
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
12 Tenuosbie mpouecce! 21 . > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znes 2. JiekTpryeckre 1 MArHUTHbIE SIBJICHUSA
21 DJIEKTPUYECKHE 3apsiibl. 3apsiKEHHBIE Tena 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTosIHHBIN MEKTPUUYECKHI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHTHbIC AB1CHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
24 DEKTPOMATHHTHAS HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PeszepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'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 KUIIACC

KounuyecTBo 4acos JJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne ni/nt P Konrtpoabnbie | IlpakTuyeckue (upp )
NporpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexannuyeckue siBJ1eHUS
11 MexaHU4YeCKOE IBHYKCHUE M CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITHCAHUS https://m.edsoo.ru/7f41a4a6
N bubmuorexa [JOK
12 BaanmonecTEHE Te 20 L 3 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
13 3AKOHI COXpaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. Mexanuveckue KoJae0aHUSA U BOJHBI
Bbubnuoreka [JOK
2.1 M 7
CXAHHICCKHE KOTICOaHHA 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKre BOJTHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znes 3. DjleKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE TOJIE U 5 5 bubnuoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znen 4. CBeToBbIC SIBJICHUS
4.1 3aKOHBI paCpOCTPAHEHUS CBETA 6 2 bubmmorexa [IOK

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

bubnuoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httns://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznosxenue 6eoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBaHnTOBBIC SIBJICHUSA
bubnuorexa [JOK
5.1 Hcnyckanue v mOTrIomeHne CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
52 CTpoCHHE ATOMHOTO 57pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.3 S nepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [loBTOpuTe1bHO-000011a10 1M I MOTYJIb
6.1 IToBTOpenue u 0000IIEHNE COIEPKAHUS 9 5 bubmuorexa LIOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'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




ITOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos JJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoTsbl pecypes:
1 ®u3uKa — HayKa O PUPOJE. 1
SIBnenust mpuposl
2 dusnyeckue sIBICHUS 1
3 duznyeckre BeTUYUHBI U UX 1
HU3MEPEHHE
VYpok-uccrnenosanue "M3mepenue
4 TEeMIEepaTyphl MPU TOMOIIU 1 1
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKA
TeMIneparypsl"
MeTo/ bl HayYHOTO TTO3HAHMSI.
5 Onucanue (%I/ISI/I‘ICCKI/IX SIBJICHUH C 1 bubmorexa TIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIIBIO MOJIeTIeH
VYpok-uccinenoranue "l[IpoBepka
6 TUIOTE3bI: NATbHOCTh MOJETA IapUKa, 1 1
MyIIEHHOTO TOPU30HTAIBHO, TEM
Oouibliie, yeM OoJiblIe BHICOTA ITycKa'"
Crpoenue BeniectBa. OnbITHI
7 JIOKa3bIBAOILINE JUCKPETHOE ’ 1 bubmorexa [TOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
8 JIBM>KEHME YaCTHII BEIIECTBA 1 Bubmiorexa [{OK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccienopanue «ONBITHI 11O 1 1



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

Ha6J'IIO)IeHI/IIO TCIUIOBOI'O paClIMPCHUA
ra3oB»

10 ArperaTHble COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHHM
11 Bozbl. O00O0IIeHHE 110 pa3eny bubnmoreka [IOK
«ITepBoHayanbHbBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA»
MexaHU4ecKoe JIBUKECHUE.
12 PaBHOMEpHOE M HEpaBHOMEpPHOE bubmorexa TIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bubmuorexa [JOK
13 CropocTs. EAnHHLE ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacyer myTi ¥ BpeMEHM IBUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa Bbubnuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[InotHOCTH BemiecTBa. Pacuet macchl bubmuorexa [JOK
16
1 o0beMa Tela o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHuas pabora «Onpenenenue
MJIOTHOCTH TBEPJIOTO TEIIa»
18 Pemenue 3amgau no treme "InoTHOCTH bubmuorexa [JOK
BelecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepHUCTHKa
19 B3auMoaercTBuA Teil. Cuita
ynpyroctu. 3akoH ['yka
JlabopaTtopnas pabora «M3yuenue
20 3aBUCHUMOCTH PaCTSKEHUS

(medopmarun) Tpy>KUHBI OT
IIPUIIOKEHHON CUIIBDY



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

[[“IBnenue Tsrorenus. Cuna TSKeCTU

CBs3b MCKOY CHUJIOH TSXKECTU U

22 Maccoii Tena. Bec tena. Pemmenue bubmorexa [JOK
e ' " https://m.edsoo.ru/ff0al778
3aaa4 1o teme "Cuia TsKeCTH
Cuna TsKecTH Ha ApYTUX IUIaHEeTaXx. bu6mumorexa LIOK

23
Du3NYECKHE XapaKTEPUCTUKU TIJIAHET https://m.edsoo.ru/ff0a1502

bubnmorexa [IOK

24 14 .

3Meperte e JlnHamomerp https://m.edsoo.ru/ff0al8cc
bubnuorexa [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0a1778
CrnoxxeHue IByX CUJI, HalPaBJICHHEBIX
26 10 OJIHOM T 51?\]/10171 ’ bubmorexa TIOK
A . P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAs CHIT

97 Pemrenue 3amad mo teme
"PaBHogeiicTBytomas cun"

28 Cuna tpenus u e€ Bubl. TpeHue B bubnmoreka [IOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas padora «M3y4uenue
3aBUCHUMOCTH CHJIbI TPCHUS

29 CKOJIB)KCHHS OT CI/IJ'IBIp aBJICHUS U bubmorexa TIOK

A https://m.edsoo.ru/ff0alcc8
XapaKkTepa COMPUKACAIOIIUXCS
IOBEPXHOCTEWN

30 Pemenue 3amau Ha onpeneneHue
PaBHOACUCTBYIOIIEH CHIIbI
Pemrenue 3amad mo temam: «Bec
tenay, «I'papudeckoe nzodbpaxxkenue bu6mumorexa LIOK

31 .
cun», «Cunbl», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0aldeQ
CHIT»

32 KonrponsHas pabora no remam:



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

«MexaHnuueckoe JBIKeHHe», «Macca,
IIOTHOCTBY, «Bec Temay,
«['padmueckoe nzodpakeHre CUID»,
«Cunp»

Hasnenue. CriocoObl YMEHBIIICHHS 1

bu6numoreka [IOK

33
YBEJIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJIeHHUE ra3za. 3aBUCUMOCTD
34 ﬂaBJ‘IeHI/I}I rasa ot o0néma bubmorexa LOK
g ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATyPhI
Ilepenaua naBiaeHus TBEPILIMU
35 TCHI;.N)III/I mg KOCTSIMH U f");['jaMI/I Bubmorexa ITOK
» HHA ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
36 JlaBiieHME B )KUJIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JICUCTBUEM CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «/laBienue B Bbubnuoreka [JOK
SKUIKOCTH U rase. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
bubnmorexa [IOK
38 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970
39 I'mapasiuueckuii mpecc Bubmaorexa [{OK
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopmneBon
YKUIKOCTHBII HAacocC
ATtmochepa 3eMiu U IPUYHHBL € bu6muoreka LIOK
41
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. Atmocdeproe bubnnoreka [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenne aTMOCEepHOTO AaBICHUSI. bubnmoreka [IOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO bubmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

JIABJICHUS OT BBICOTHI HAJl YPOBHEM
Mopst

https://m.edsoo.ru/ff0a2fc4

Bbapomerp-anepoun. ArmocdepHoe

bu6nmmorexa [IOK

45 JABJICHUE Ha PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewenue 3anay no reme "
AtmocdepHoe nasienue"”
eiicTBHE KUJKOCTHU U T'a3a Ha
47 forpynceHHoeHB HUX TeO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
JlaboparopHnas padota «Onpenenenue
48 BBITAJIKUBAIOIICH CUJIBI, bu6mmoreka [IOK
NEHCTBYIOLIEH Ha TENO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTB
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
49 R .
Tea B BOJE OT 00BbEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTh YaCTH TEJIa»
Bubnuorexa [JOK
50 Hnapanue Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabota
51 "KoHcTpyupoBanue apeomeTpa uin
KOHCTPYHUPOBAHUE JIOAKH U
omnpeeneHune e€ rpy30noabEMHOCTH"
Pewenue 3anay no remam: «IlnaBanue
cynoB. Bo3nyxomaBanuey, bubnuorexa [IOK
52 .
«JlaBneHue TBEPABIX TEN, )KUAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 KonTponbHas pabota mo Teme

«/JlaByieHHE TBEPJIBIX TEN, KUIKOCTEH



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

u ra3soB»

bubnuorexa [JOK
>4 Mexamiecias padora https://m.edsoo.ru/ff0a3f82
Bubnuoreka [JOK
M .E

> OHIHOCTD. BANHIHBET MOIHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MU 1
noanLéMe 10 JecTHure"

57 [IpocTeie MexaHu3MBbI. Poryar.

PaBHOBeCHE cun Ha ppiyare
Prerdaru B TexHuKe, OBITY U TIPUPOJIE.
JlaboparopHas pabora bu6nuorexa LIOK

58 . 0.5
«HccnenoBanue ycaoBUM paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara
Pemenue 3amau o treme «Y cioBus bubmuorexa [JOK

59
pPaBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
Koaddumment monesHoro necTBust
Mexanu3ma. JlaboparopHas pabora

60 . 0.5
«3mepenue KIIJI HakioHHOM
TTOCKOCTD)

61 Pemrenue 3amaq mo teme "Pabora, bu6mmoreka [IOK
MomHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
MexaHuyeckasi JHEpPTUsl.

62 Kunernueckast 1 moTeHIuaIbHas buGmuorexa IIOK

https://m.edsoo.ru/ff0a4252
SHEprus

63 3aKOH COXpaHEHUsI MEXaHUYECKOM bubnmoreka [IOK
SHEpPruu https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEPUMEHT MO TEME 1

"DKCIepUMEHTAILHOE OIIPE/IEIIEHNE



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

W3MEHEHHS KHHETUYECKOH 1
ITOTEHIMAJIBbHON JHEPT UM TIPH
CKaTbIBaHUU TCJ1a I10 HElKJIOHHOfI
IUIOCKOCTH"

Kontposbnas pabora 1o teme

65 «PaboTa 1 MOITHOCTE. DHEPTHD) 1

66 PesepsHblii ypok. Pabora ¢ TekcTamu 1 bu6mmoreka LIOK
o TeMme "MexaHnueckoe IBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ Tekcramu

67 o TSMG "I[a};I.J)'IeHI/Ie TBEPIBIX TN 1 bubmmorexa [JOK

N | ’ https://m.edsoo.ru/ff0a4ffe

KHUJIKOCTEHN U ra3oB
PesepBHblit ypok. Pabora ¢ Tekcramu

68 no Teme "Pabora. MomHOCTb. 1
Oneprug"

OBIIEE KOJIMYECTBO YACOB ITO 68 12

I[TPOT'PAMME



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

8 KJIACC

KoanuectBo yacos JJIeKTPOHHBbIE
Ne ara nudpoBbIe
Tema ypoka Kontpoabnbie | IIpakTuyeckue A p
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOM TEOPHH M MX OIBITHBIC 1 bubmorexa TIOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
3 Mojaenu TBEPIOTO, KUJKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHHM BEIleCcTBa https://m.edsoo.ru/ff0a540e
OOnbsicHeHHEe CBOMCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSTHHI 1
BEILIECTBA Ha OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KHHETUYECKON TEOPUHU
5 Kpucrannnueckue u amopdHsbie Tena 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0a5800
6 CMaunBaHUE U KaIMJUISIPHOCTb. 1 bubmmoreka LIOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paciupeHue u cxaTue 1 bubmiorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIIJIOBOTO JIBUKCHHS 1
JaCTHUIL
9 Buytpennsis sneprus. CriocoOsl 1 bubmmoreka LIOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buasl Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "[IpakTnyeckoe
HCIIOJIb30BAHHE TEIIJIOBBIX CBOWCTB

bu6mmoreka [IOK

11
BELIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonuuecTBo TemioTel. Y aenbpHas bubmuorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOroO OanaHca. bu6mmoreka LIOK
TennooOMeH U TeII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas paborta
14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEII000MeHa NMPHU CMEIINBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U Topsiueit BObI"
PacueT xonuuecTBa TEIJIOTEHI,
15 HE0OXO0JMMOT0 IS HarpeBaHUs TeNa
Y BBIIESIEMOT0 UM MPU OXJIKICHUH
16 JlabopaTtopHnas pabora "Onpenenenue bubnnoreka [IOK
yAEJIbHOU TEMJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUMBa. Y IelbHas TEIoTa bubnmoreka [IOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[InaBrieHue u oTBEpAEBaHUE
18 KPUCTAJUIMYECKHUX TeN. Y IeTbHas Bubmiorexa I{OK
' https://m.edsoo.ru/ff0a71d2
TEeIJI0Ta TUIaBIEHUS
19 JlaGopatopHas pabota "Onpeznenenue bu6muoreka LIOK
yICIbHOW TEIJIOTHI TUTaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHACHCALUS. bubmmoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temiora
bubmuorexa [JOK
21 mapooOpa3oBaHUs U KOHICHCAIIUH.

3aBUCUMOCTb TEMIIEPATYPbl KMUIIEHUS

https://m.edsoo.ru/ff0a786¢



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

oT aTMOC(I)epHOl"O JaBJICHUA

22

Brnaxnocts Bo3ayxa. Jlaboparopuas
pabora "OnpeneneHue
OTHOCUTEILHOM BJIAXHOCTU BO3/yXa'

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

23

Pemenue 3aga4y Ha OIIPCACIICHUC
BJIQXKHOCTH BO3JyXa

24

[TpuHIHUIBL paOOThI TEIIIOBBIX
nsurareneii. [lapoBas TypOuHa.
JIBuraresb BHYTPEHHETO CrOPaHHsI

25

KIIJI TenoBoro aABuraTes.
TerioBeIe BUTATEIN U 3aIIATA
OKpy>karotei cpeibl

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

26

3aKoH COXpaHCHHA U ITPCBPALLICHUA
OHCPIUH B TCIJIOBBIX ITPOIECCaX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
mo Teme "TeIIoBkIe SABICHHS.
M3MeHeHune arperaTHbIX COCTOSTHUM
BemiecTa'

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

28

KonrponsHas pabora no reme
"TermnoBele saBiaeHusd. U3MeHeHne
arperaTtHbIX COCTOSIHHMH BeriecTBa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusaius Ten. [[Ba pona
AJIEKTPUUYECKHX 3aPsI0B

30

VYpok-uccrnenoBanue "IaeKTpU3aLML
TeI UHAYKIUEH U IPU
CONMPUKOCHOBEHUH"

31

B3aumMogeiicTBue 3apsyKEHHBIX TEIl.
3akoH Kynona

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

32

DIIEKTPUYECKOE TTOJIE.

bubnmoreka [IOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

HanpskeHHOCTB 3JIEKTPUYECKOro
nosst. [IpuHImn cynepnosunun
JJIEKTPUYECKUX I10JIEN

https://m.edsoo.ru/ff0a8a0a

Hocurenu SJICKTPUYCCKUX 3apsAa0B.

33 DnemeHTapHbId 3apsa. CTpoeHue
aToma
34 IIpOBOAHMKY U TUANEKTPUKU. 3aKOH bu6mmoreka LIOK
COXpaHEHUS IEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anay Ha npuMeHeHUE bubnunoreka [IOK
CBOWCTB AJIIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBHUS €r0
36 v eCI;BOBaHI/I}I I/ICT(}),‘IHI/IKI/I bubmorexa TIOK
v ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JlelicTBUS SIIEKTPHUYECKOTO TOKa bubmorexa TIOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiicteue
38 AJIEKTPHYECKOTO TIOJISI Ha TIPOBOJHUKH 1
U JUAJIEKTpUKHU"
39 DNEeKTPUYECKUN TOK B METaJlIax, bubnmoreka [IOK
JKUJIKOCTAX M razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas 1ernb U €€ COCTaBHbIE
JacTu
Cuna toxka. JlabopatopHas padora
41 "U3mepenue u er; J'II/Ip OBaII;I/Ie CHJIBI 0.5 bubmorexa [TOK
" P perymp ' https://m.edsoo.ru/ff0a8hdé
TOKa
DNEKTpUUYECKOE HAIPSHKEHHUE.
42 BoasT™metp. JTabopaToprast pabota 05 bubnunoreka [IOK

"U3mepeHue u peryinpoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

COHpOTI/IBHeHI/Ie IMPOBOJHUKA.

bubnuoreka [IOK

43
VY enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabora "3aBUCHMOCTh
44 AJEKTPUYECKOTO COMPOTUBICHUS bubnmoreka [IOK
MPOBOJIHUKA OT €T0 JUIMHBI, MIOIIAI1 https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeYeHMst U MaTepuasna'
3aBHUCHUMOCTD CUJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa 11 y9acTka bubmorexa TIOK
P ' ALy https://m.edsoo.ru/ff0aad4a
1enu
JlaboparopHuas pabora
"HccenoBaHue 3aBUCUMOCTH CHITBI
46 TOKa, UIYIIEro Yepe3 pe3nucTop, OT bubmorexa [TOK
> ALY pes p P, https://m.edsoo.ru/ff0aa04e
COIIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCIIMHEHWSI IIPOBOIHUKOB
JlaGoparopnas pabota "IIpoBepka
48 MpaBUJIa CIIOKEHUS HANPSHKEHUN TTPH bubnunoreka [IOK
MOCIEA0BATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGopatophas pabota "IIpoBepka
49 MIpaBUJIa JJIs CUJIbI TOKA IIPU bubmmoreka LIOK
[apajuIeIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemrenue 3amad Ha IpUMEHEHNE
50 3akoHa Oma Juist a3JI1)Hquro bubmorexa [JOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHHU S POBOJIHUKOB
51 PaboTa 1 MOIITHOCTB JIEKTPUUYECKOTO bubnunoreka [IOK

Toka. 3akoH J[xoyns-Jlenna

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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JlaGopatopHas pabota "OnpeneneHue

bubmuorexa [JOK

52 a00TBI ¥ MOIITHOCTH DJIEKTPUUECKOTO 1
P " - P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKUE LENU U ITIOTPEOUTEITH
53 JIIEKT pnqecxoﬁ SHEPIUU B 6I;>IT bubmiorexa [JOK
P P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[TonroroBka kK KOHTPOJILHOU paboTe
o TeMe "DIJIEKTPHUECKUE 3apAabl.
54 3apsKeHHbBIE TeJI;a U UXx P Bubmuorexa LJOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. I10CTOSTHHBINI
AIEKTPUIECKUH TOK"
KonTponbHas pabota no teme
"DIEeKTPUUECKUE 3aPSIIbI.
55 3a SI}KGII)-IHBIG Tema I/IpI/IX bubmiorexa LIOK
p - . https://m.edsoo.ru/ff0abea8
B3auMoAercTBUA. I10CTOSIHHBII
AJIEKTPUUECKUN TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3alMOJICUCTBHE
57 Ypok-uccinenosanue "M3yuenue 1 bubmuorexa [JOK
HOJIEH ITOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
58 3eMIM U ero 3HadYeHue Ui JKU3HU Ha Bubmaorexa IIOK
https://m.edsoo.ru/ff0acOba
3emiie
OmeIT OpcTena. MarHuTHOE HOJIE
59 JJIEKT Hzecxoro TOoKa MargurHoe bubmiorexa [JOK
P https://m.edsoo.ru/ff0acld2
0JIe KaTYIIKU C TOKOM
[IpuMeHeHre 31eKTPOMarHuToB B
60 texHuke. JlabopaTopHas padora 05 bubnunoreka [IOK

"N3y4yeHue neicTBUsI MAarHUTHOTO
T0JIsl Ha MPOBOJAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOABUTATENb TIOCTOSHHOTO
ToKa. Mcrons3oBanue
AJIEKTPOJIBUTATENCH B TEXHHUECKUX
YCTpPOMCTBAaX U HA TPAHCIIOPTE.
JlaboparopHast pabora
"KoHcTpyupoBaHHE U U3yUYEHUE
paboThI BJIEKTpOABUTATENS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86c

62

OneiTel @apanes. 3aKoH
3JIEKTPOMArHUTHON MHYKIIHH.
[IpaBuno Jlenna

63

Onekrporeneparop. Criocoos
MOJTyYEHUS ANEKTPUIECKOW YHEPTUH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBISIEMBIX HCTOYHHUKAX
SHEPTUH

64

[ToaroToBKa K KOHTPOJIBHOM paboTe
110 TeMe "DIIEKTPUUECKHE U
MarHuTHbIE sIBJICHUS"

65

KonTponbHas pabota mo Teme
"DIEKTPUYECKUE 1 MAaTHUTHBIC
sBICHUS"

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

66

PesepBHbIit ypok. Pabora ¢ Tekcramu
o Teme "TennoBsle sABICHUS"

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0accbe

67

PesepHbIii ypok. Pabora ¢ Tekctamu
o Teme "[locTostHHBIH
AJIEKTPUYECKUN TOK"

bubnuorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIit ypok. PaboTa ¢ TekcTamu
1o TeMe "MarHuTHbIC SIBIICHUS"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KounuyecTBo 4acos JJIeKTPOHHBbIE
Ne ara undgposbie
Tema ypoka Kontpoabsnsie | IIpakTnueckue A op
n/n Bcero HU3y4eHusi | oOpa3oBaTe/bHbIE
padoThl padoThl
pecypcsl

1 MexaHn4eckoe JBHKEHUE. 1
MartepuanbHasi TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD bubmuorexa [JOK

2 1
MEXaHUYECKOI'0 IBHKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE TPAMOJIMHENHOE bubnuoreka [IOK

3 1
JIBIKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMONIMHEHOE

4 nBuxkeHue. CpeHsisi U MTHOBEHHaAs 1
CKOpPOCTh

5 [TpsimonnHEHOE paBHOYCKOPEHHOE 1 bubmuorexa LIOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh IPSAMOJUHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KEHUSI. 1
I'paduk ckopocTu
JlabopaTtopHas pabora "Onpenenenue
YCKOpEHUSs Tella Ipu bubnuoreka [IOK

7 1 1
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TI0CKOCTH"

8 CBoOoguoe nmagerue ten. OIbITh 1
Tlamunes
PaBHOMEpHOE ABMXKEHUE TTIO

9 OK )KHOI():TI/I [lepuox u yacrora 1 bubmorexa [TOK

Py - eP . A https://m.edsoo.ru/ff0ael76

oOparteHus. JInHeliHas u yrioBas



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

CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHUE
11 ITepssiii 3akoH HproToHa. Bektop bubmmorexa LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmorexa IIOK
PaBHOnelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTona. bu6mmorexa LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha npuMeHEHHE bubnuoreka [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Penrenue 3amay no teme «Cuiia
YOPYTOCTHY
17 JlaGoparopnas pabota «Onpenenenue bu6mmoreka LIOK
KECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6nmoreka [IOK
18 CHa TpeHHs https://m.edsoo.ru/ff0af738
19 Pemrenne 3agau mo teme «Cuna Bbubnuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabora "Onpenenenue bubnuoreka [IOK
20
K02 (ppuLIMEeHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3ama4 no teme "3ako
21 HLLIHOTI:)I;I{a CII[/IJ;IaH HT I\I:IOCTI/I CEJI;Ia bubmorexa TIOK
" yipy ' https://m.edsoo.ru/ff0afb8e
TPCHHUS
Cuna ec 3aKOH BC€ oro
22 Tﬂpll"J(I)TeTIj:H ST’P(I:I?O eI:{HI:: ]::Bohél(/)lpiof"o bubmorexa TIOK
' P g https://m.edsoo.ru/ff0af044
TaICHUS
23 Ypoxk-koHpepenuus "JIBmkeHue Ten



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

BOKPYT I'PaBUTAIITMOHHOT'O IECHTpPA

(Conneunas cuctema). ['anaktukn"

Pemenue 3agau mo teme "Cuita

24 TSDKECTH ¥ 3aKOH BCEMUPHOT'O bubmorexa TIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [TepBas kocMU4eCcKasi CKOPOCTb. bubnunoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOYKHU.
AOGcomoTHO TBEPIOE TENO. bubnunoreka [IOK
26 ..
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHON OChIO BpAICHHS
27 MowmenT cuinbl. LienTp Tsxectn
28 Pemrenue 3ama4 mo teme "MoMeHT bubmuorexa [JOK
cuibl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboOTe MO
29 Telee "MexaHI/IqGCIj(I))e ;LBI/IH(eEI/Ie Bubmorexa IIOK
. .\ ) https://m.edsoo.ru/ff0b0408
B3aumopaeiictBue Ten
KoHnTtponbHas pabota 1o Teme
30 "MCXIE)lHI/IlIeCK(I))e BIDKCHHE bubmorera TOK
N g " ' https://m.edsoo.ru/ffOb06ec
B3anmopeiictBue Ten
Nmnyasc Tena. UMnynbe cuibl. 3aKoH
31 cox ZH@HI/ISI HIMII JII)}C,a Yupyroe u bubmorera IIOK
P yabea. by https://m.edsoo.ru/ff0b07fa
HEYNpYyroe B3auMoJICHCTBUE
32 Pemenue 3ama4d mo teme "3akoH bubnuoreka [IOK
COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenuus "PeakTuBHOE
JBUKEHUE B IPUPOJIE U TEXHUKE"
34 Mexannueckasi paboTa U MOITHOCTh Bubmiorexa IIOK

https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

Pabora cuibl TAXKCCTH, CUJIIBI

bubnuoreka [JOK

3 YIPYTOCTH U CHJIBI TPEHHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboTHI CHIIBI TPEHUS TPU
PaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPU30HTAIIBHOU MTOBEPXHOCTH
37 CBs13b SHEPTUH U PabOTHI.
[TorenuunanpHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnunoreka [IOK
38 N
KUHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUHU B
MEXaHHUKe
40 JlaboparopHas padora «3yuenue bubnuoreka [IOK
3aKOHA COXPAHEHUS SHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebarenpHOE NBHKEHHUE B €TO bu6mmoreka [IOK
XapaKTepUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromue KojaeOaHusl. bubmuorexa [IOK
Brinyxaennabie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U NpyKUHHBINA
MasiTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 [IEpUOLa KOJIEOaHUM OT KECTKOCTHA bubmiorexa [JOK
P https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcChl TPy3a»
45 IIpeBpalueHue SHEPruu Ipu
MEXaHUYECKUX KOIeOaHUIX
JlaboparopHas padora «Onpenenenue
46 qaCTor;H Hpne IfO a KOJIe6a§HII;I bubmmorexa [JOK
pHOA https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasTHUKA»
47 JlaGopatopHas pabota «IIpoBepka bubmuoreka LIOK



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

HE3aBUCHMOCTH Nepuo/ia KojaeOaHmi
rpy3a, IOJBEMIEHHOTO K HUTH, OT
MAacChI Ipy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoaHbl. CBOKMCTBA

48 MexaHnyeckux BoJH. [IpoonbHble u bubmorexa [TOK
P https://m.edsoo.ru/ffOb21fe
MOTNIEPEYHBIE BOJIHBI
VYpoxk-koH(pepenuus "MexaHnueckue
49 BOJIHBI B TBEPJIOM TeJIe.
Ceiicmuieckue BOJHBI"
50 3ByK. Pacnipoctpanenue u oTpakeHue
3ByKa
Ypok-uccnenoanue "Habmonenue
ol 3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"
['poMKOCTB 3BYKa U BBICOTA TOHA.
52 p y
AKyCTHYECKUH PE30HAHC
VYpoxk-koHpepeHus "YapTpa3Byk U bubmuorexa [JOK
53 p P TpasBy.
uH(Pa3BYK B IPUPOJIEC U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
IToaroroska x KOHTPOJIBLHOI paboOTe 110
54 TeMe ""3aKOHBI COX EHGHI/I?I ’ bubmorexa TIOK
P ' ) https://m.edsoo.ru/ffOb25f0
MexaHnueckue KoJIeOaHus ¥ BOJTHBI
KontponsHas padora 1mo reme
55 "3akoHbI cOXpaHeHus. MexaHndeckue
KoJIeOaHus ¥ BOJIHBI"
56 DIIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
DNEeKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AJIEKTPOMATHUTHBIX BOJH
58 Ypok-koupepennus "llkana bubnmoreka [JOK

SJICKTPOMArHuTHBIX BOJIH.

https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Hcnonb3oBaHue 37€KTPOMATHUTHBIX
BOJIH I COTOBOI CBA3K"

59

VYpoxk-uccnenosanue "N3yuenue
CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenwe 3a1au Ha onpejeneHue
YaCTOThI U JJINHBI BHGKTpOMaFHHTHOﬁ
BOJIHEI

61

DneKTpOMarHuTHas MpUpPoa CBETA.
Ckopoctb cBeTa. BonHoBbIE cBOliCTBa
CBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

Ncrounuku ceera. IIpsmonunerinoe
pacrpocTpaHeHue cBeTa. 3aTMEHUS
Connua n JIyHst

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

63

3aKoH OTpaXeHUs CBeTa. 3epKaia.
Pemienue 3a1ay Ha npuMeHEHHE
3aKOHa OTPaKEHUS CBETa

bubmmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cera. 3aKoH
NIPEJIOMJICHUS CBETa

bubnuorexa [JOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonb3oBanue MOJTHOTO BHYTPEHHETO
OTPa)KE€HUA B ONITUYECKUX CBETOBOAAX

bubnuoreka [JOK
https://m.edsoo.ru/ff0b3c5c

66

JlaboparopHas padora "HccnenoBanue
3aBUCUMOCTH yTJIa MPETOMIICHHS
CBC€TOBOI'O nyqa oT yrna IMagCHUA Ha
rpanuiie "Bo3ayX-cTekiao""

67

Ypoxk-koupepennus "Hcnonp3oBanue
MOJIHOT'O BHYTPCHHCTO OTPAKCHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

bubnuoreka [IOK

68 Jlun3zel. OnTudeckast cuja JUH3bI httns://m.edsoo.ru/ffob3f2c
. bubnmoreka [JOK
69 [TocTpoenne n300pakeHMIA B TMH3AX https://m.edsoo.ru/ffobd4da
JlaboparopHas padora "Onpenenenue
70 ok IC)Horlcj) aCETOHHI/IH " OI;ITiquKOfI bubmmorexa [IOK
Y P . " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEeH JINH3BI
Ypok-koHdepenus "OnTudeckue bubnnoreka [IOK
71 "
JMH30BbIE IPUOOPHI https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onTUyeckas cuctemMa. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "ledh ekt
3penus. Kak coxpanuts 3peHue"
Pasnoxxenne 6e10ro cBeTa B CIIEKTP.
OnsiTel HetoToHA. CriokeHue bubmuorexa [JOK
74
CIIEKTpaJIbHBIX LIBETOB. J(rcnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopartopHas pabota "OnbITHI IO
a3JI0’KEHUIO OEJIOro CBEeTa B CIEKTP U
75 l1:00n UATUIO 1[BETA IIPEIMETOB I I/IpI/IX bubmorexa [JOK
P 5 pelt P https://m.edsoo.ru/ffOcOe2a
HaAOJI0/ICHUH Yepe3 [IBETOBbIE
¢ubTpHI"
VYpok-nipaktukym "BoaHoBbIe
76 CBOMCTBA CBETA: IUCIICPCHS,
uHTepdepeHus u quppaxus”
77 OneiTe Peszepdopna u mutanetapHas bubmuorexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Monens aroma bopa
79 Hcnyckanue 1 NOTJIOLIEHUE CBETA bubnuorexa LIOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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atomoM. KBaHThl. JInHelyaTrie
CIIEKTPBI

https://m.edsoo.ru/ff0cl144c

80 VYpoxk-nipaktukyMm "Habmronenne bubnnoreka [IOK
CIEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550

81 PamnoakTHBHOCTE U €€ BUJIBI bubmorera I[IOK

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

82 Crtpoenue aToMHOro sipa. Hykinonnas bubmuorexa [JOK
MOJIETb https://m.edsoo.ru/ff0c18ac

83 PagnoaxkTuBHBIE IPEBpAILLICHHUS. bubmmorexa LIOK
N3oTonsl https://m.edsoo.ru/ff0clal4

84 Pemenue 3ama4d mo teme: bubnmmoreka [IOK
"PanuoaktuBHbIE peBpamieHus" https://m.edsoo.ru/ffOclb4a

85 [lepuon nonypacnana
Ypok-koHpepenuus "PaguoakTuBHbIE

86 I/ISI:J)'I qum(Ib Bpl'I I/IIl oJlie Mi WILHE bubmorexa TIOK

Y | PHPOZIE, MEIHRIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHblie peakiuu. 3aKOHBI
87 C(ilx paHeHESI 3aH;1 OBOTO U MacCOBOTO bubmorexa TIOK
P AR https://m.edsoo.ru/ff0c1c58
YUCe

88 DHeprus CBs3u aTOMHBIX sifiep. CBs3b bubmuorexa [JOK
MacChl U DHEPTUHU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "AnepHeie
peakun"

90 Peakuuu cunTe3a U aeneHus saep. bubmuorexa [JOK
Uctounnku sneprun CoiHLA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koHpepernmus "Anepuas

91 sHepreTuka. JleicTus

PaIMOAKTUBHBIX U3TyUYEHUM HA KUBBIC
OpraHu3MbI"



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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[TonroroBka Kk KOHTPOIBHOU paboTe MO
TeMe "DIEeKTPOMArHUTHOE TIOJIE.

bu6mmoreka [IOK

92
ONEeKTPOMarHUTHHIE BOJIHHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC siBICHUS"
KoHnTtponbhas paborta 1o Teme
93 "DeKTpOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHBIC BOJIHBI.
KBanToBbie siBaeHus"
IToBTOpeHnue, 0000IIEHNE.
94 JIabo ETO HBIE PAa0OTHI 110 KypC bubmorexa HOK
- ADOPATOPERIC PAaDOTRLIO KyPLY https://m.edsoo.ru/ff0c245a
BsanmopeiicTBuie Ten
IToBTOpenue, 0600menue. Pemenue
95 acqul?{LIx u Kaqe;[IBeHHBIX 3a7a4 1o bubmorexa HOK
P " " A https://m.edsoo.ru/ff0c2572
teme "TermioBbie Mpoecchl
IToBTOpenue, 0000menue. Pemenue
96 acquII){Hx u Ka‘-IeCI"IFIBeHHBIX 3a7a4 1o bubmorexa HOK
P " g o https://m.edsoo.ru/ff0c2a22
teme "KII/ TennoBeIx aBUraTeaei
IToBTOpenue, 0000menue. Penienne
97 acquEIHX u KaquI:BeHHbIX 3a7a4 10 bubmorexa HOK
P " i[ https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTaHOBOK
IToBTOpeHue, 0000IIEHHE.
98 Jla6o l:TO HBIE PA0OTHI 110 KypC bubmorexa HOK
| paTop P | ypey https://m.edsoo.ru/ff0c2c52
CBETOBEIC SIBJICHUS
[ToBTOpenue, o6o0menue. Padora ¢
99 TeKCTaIIz/II/I 1o TeMe "3aKOHBI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXAHHKE
[ToBTOpenue, 0600menue. Padora ¢
P . Bu6maorexa [IOK
100 TexcraMu o TeMe "Konebanus u

BOJIHBI"

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, o6o6menue. Padora ¢

" Bbubnuorexa [JOK
101 TeKCTaMIf o TeMe "CBeTOBLIE 1 https://m.e dSO(I)_.Iru 1£0c3044
SIBIICHHS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTaMu 1o Teme "KBanToBas u 1
snepHast pusuxa”
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME



https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YYEHUKA

» dusuka, 7 knacc/ Ilepeimkua A.B., O61ecTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «31aTenbcTBO «DK3aMen

» Gusuka, 8 knacc/ Iepsimkun A.B., O611iecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «M31aTenbcTBO «DK3aMeH»

» Gusuka, 9 knacc/ lepoimkun A.B., I'ytauk E.M., O01iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «IPODAY; Axinoneproe obmectBo «3naTenbcTBo
«IIpocsemienne»

Coopnuk 3anau o ¢usuke 7-9 B U Jlykamuk,E B Banosa

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJA
NOoypouHbIe Tu1anbl o yueOHuky A B Ilypeimikuna 7,8, 9 knaccsl;
onopHbie KOHCTIEKThI A E MapoH;

tecthl o puzuke A B UeboTapéna

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

PO, IHOK, 51 npunoxenne u3g " poda"
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