OU3UKA
MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHMS
COCTaBJICHA HAa OCHOBE IMOJIOKEHUN M TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTENIbHON MPOTpaMMbl, MPEJCTABICHHBIX B
OI'OC 000, a Takxe c¢ yuétoM eaepanbHOH paboyeil MporpaMMbl
BocniuTanus u Konnenuuu npenogaBanus yaeOHOTo npeamera «Dusmkay.

Copepxanue mporpaMmbl MO (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON T'PAaMOTHOCTH OOYYAIOMIMXCA W OPTaHU3alUI0 H3yYECHUS
(u3MKKN Ha JEeATENbHOCTHONW OCHOBE. B mporpamMme mo (pu3uke y4uThHIBArOTCS
BO3MOKHOCTH y4eOHOTo npeamera B peannzanuu tpedoannii @I'OC OO0 k
MUIAHUPYEMBIM JIMYHOCTHBIM W METalpeIMETHBIM pe3ysbTaraM OOydeHHs, a
TaK)K€ MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMS.

[IporpaMmma 1o (¢u3MKE YCTAHABIMBACT paclpeneieHue y4eOHOTo
Marepuasia Mo rojgaMm oOydeHus (Mo Kjaccam), MpeajaracT NTPUMEPHYIO
MOCIICIOBATEILHOCTh HM3yYEHUsT TEM, OCHOBAaHHYI0 Ha JIOTHKE pPa3BUTHS
IPEIMETHOTO COJIEPKaHUs U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[IporpamMma no ¢usuke pazpaboTaHa C LIEJIbIO OKa3aHUsSI METOAMYECKOMN
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMMbl IO y4eOHOMY TMPEAMETY.

du3uka SABIAETCA CHUCTEMOOOPA3YIOUIUM JJIsi  eCTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (DU3MUYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOrMEel, acTpOHOMHEN U
¢usnyeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, MpeNoCTaBisieT HauboJsiee SICHbIE OO0pa3lbl MPUMEHEHHsS] HAyYHOIO
METO/1a TIO3HAHUS, TO €CTh CIIO0CO0a MOTYUYSHHS TOCTOBEPHBIX 3HAHUIA O MHUPE.

OnHa u3 rIaBHBIX 33724 (PU3UYECKOT0 00pa30BaHMs B CTPYKTYpe 0OIIero
oOpa3oBaHMs COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOW I'PaMOTHOCTU U
MHTepeca K HayKe Y 00y4arouuxcs.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEAIOIAraeT OBJIAJICHHE
CJIe Ty FOIIIMMHU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIOINMHU
€CTECTBEHHOHAYYHYIO TPAaMOTHOCTB:

Hay4YHO OOBSCHSTH SIBICHUS;

OIICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay9YHOTO MCCIICIOBAHNUS;
MHTEPIPETUPOBATh TAHHBIE W UCIOJIb30BaTh HAYUYHbIC JOKA3aTeIbCTBA AJIS
MOJTy4EHUS BHIBOJIOB.

[enu nzyuenust Gu3NKU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
onpenaenensl B KoHnenuuu npenonaBanus yyeOHoro mpenmera «Pusmka» B
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oOpa3oBarenpHbIX oOpraHu3auuax Poccuiickoil @Peaepanuu, peanu3yrOMNUX
OCHOBHBIE 0011€00pa30BaTeNIbHbIE TMPOTPaMMBbl, YTBEPKAEHHON peIIeHneM
Konnerun MunuctepcTBa npocsemienusi Poccuiickoit deaeparun  (IpoTOKOII
ot 3 nexadps 2019 r. Ne [1K4BH).

ey uzyyenust GU3NKMU:

MpUOOpETEHUE UHTEPECa U CTPEMIICHUSI O0YUaIOUINXCs K HAYyYHOMY M3YUYEHHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPECTABICHUN O HAYYHOM METOJIE MO3HAHUA U (OPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3y4YeHHs] OCHOB
CTpOCHHs MaTepuH 1 (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPENCTaBICHUA O poau (U3UKK JUIS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayiiei npopeccuoHanbHON
JEeSTEIbHOCTH, CBA3aHHOM C (DU3MKOM, MOATOTOBKA K JaJIbHEHIIEMY O0yUEHUIO
B ATOM HAIpPaBIICHUHU.

JlocTmkeHne 3TUX IENel MporpaMMbl 1Mo (PU3MKe Ha YPOBHE OCHOBHOTO
o01ero 06pazoBanus 00ECIEYNBACTCS PEIICHUEM CIICTYIONTUX 32124
OpUOOpEeTEeHNE 3HAHUN O UCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpUOOPETEHNE YMEHHM OIUCHIBaTh U OOBICHATH (DU3UUECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJTyUYEHHBIX 3HAHU;

OCBOEHHUE METOOB PEIIEHUs MPOCTEHIINX paCUETHBIX 33a]a4 C UCTIOJIB30BAHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHHUI HAOJIOAAaTh MPUPOIHBIE SBICHUS W BBIMOIHSATH OMBITHI,
nabopatopHble  pabOTBl M DKCIEPUMEHTAJbHBIE  HMCCJIEAOBAaHUA  C
MCIOJIb30BaHNEM U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pPaboOThl ¢ uHPOpMaluend (HUINIECKOTO CoepKaHus,
BKJIFOYasi WHGOPMAIIMI0O O COBPEMEHHBIX JOCTHXEHUSX (U3MKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE WH(MOPMAIUY;

3HaKOMCTBO cO c(epamu mpodecCHOHATbHON JESATENIbHOCTH, CBSI3aHHBIMU C
(Gu3UKOIN, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAHHBIMH Ha JOCTHIKCHHSIX
bu3HUecKoi HayKH.

Ha uzyuyenue gusuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHust oTBoAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIENIO), B
8 kiacce — 68 yacoB (2 yaca B Hegento), B 9 kimacce — 102 yaca (3 yaca B
HEJIEJIO).



[IpennaraemMslif B mporpamMme 1o ¢pu3MKe mnepedeHsb JadopaTOpHBIX padoT
U OIBITOB HOCUT PEKOMEHJATEIbHBIM XapakTep, Y4YWUTEIb [E€JIaeT BbIOOP
poBelieHUusT J1abOpaToOpHBIX pPadOT M OMBITOB C YYETOM HHIMBHUIYATbHBIX
0COOEHHOCTEeW  OOyYalolMXCsl, CHHCKAa OJKCIIEPUMEHTAIbHBIX  3aJlaHUMH,
peajaraéMbiXx B paMKaX OCHOBHOI'O T'OCYJIapPCTBEHHOT'O 3K3aMeHa 1o (U3HKE.



COILEPKXAHUE OBYYEHUSA

7 KJIIACC

Paznen 1. @usuka u eé poJib B IO3HAHUHU OKPY:KAKIEr0 MUpa.

®usuka — Hayka o npupoze. SBienus npupoapl. Ou3nyecKue sSBICHUS:
MEXaHUYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBHIC.

Oduznueckre BenuuuHbl. M3Mepenue pusnyeckux BenuuuH. Ousznueckue
npubopsl. [lorpemnocTs u3mepenuit. MexxayHapoHasi CCTeMa €AMHHIL.

Kak ¢usuka u japyrue ecTeCTBEHHBbIE HAyKH U3YYalOT TMPUPOIY.
EcTecTBeHHOHAYUYHBI METOJ IO3HAHUA: HAONIOEHUE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIKEHUE THUIOTE3, OJKCIEPUMEHT [0 IIPOBEPKE THIIOTE3,
oObsicHeHHe HaldogaeMoro sieiaeHus. OnucaHnue (QU3MYECKUX SBICHUN C
MTOMOIIILIO MOJICIIEH.

Jemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®uznueckre nNpudOpbl U MPOUEAYypa NPSIMBIX U3MEPEHHUI aHAJOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnwie padbomost u onvimot.

OmnpeneneHre NEHBI JEICHHS] IIKAJIbI U3MEPUTEILHOTO IprOopa.

N3mepenne paccTosHU.

N3mepenne 00bEMa KUIKOCTU U TBEPIOTO TENa.

OmnpeneneHne pa3MepoB MabIX TEJ.

N3mepenne temneparypsl P NOMOIIM KUAKOCTHOTO TEPMOMETpA U JIaT4yUKa
TEeMIIepaTyphbl.

[IpoBenenne wuccneAoBaHWs 1O TMPOBEPKE THUMNOTE3bl: JATBHOCTh MONETA
IapyKa, MyIEHHOTr0 TOPU30HTAIBHO, TEM O0JIbIle, YeM OOJIbIIE BBICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBe/IeHUsI 0 CTPOEHHHU BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbL, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHnne dvactul BemecTBa. CBsA3b CKOPOCTHM JBMIKEHHSI YAaCTHL[ C
TeMreparypoil. bpoyHoBckoe nuxenue, nuddysus. BzanmoaelicTBue yacTuil
BEILIECTBA: IIPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHHE Ta30B, XUAKOCTEH H
TBEPABIX (KPUCTAJUIMYECKHX) Te. B3auMOCBsA3b MEXKy CBOMCTBAMHU BEIIECTB B
pPa3HBIX arperatHbIX COCTOSHUAX M HUX ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.



Jlemoncmpayuu. Habmonenve 6poyHOBCKOTO MBIKeHUs. HabmroneHue

g y3uu.
Habmionenue siBneHu, OOBSICHSIOMNXCA MPUTSDKEHHEM WM OTTAIKUBAHUEM

YacCTHIl BEIIECTBA.

Jlabopamopnuie padbomost u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCTOIb30BaHUEM (oTorpaduii).
OMnbITH 110 HAOJIOICHUTO TETUIOBOTO PACIIIUPEHUS Ta30B.
OnbITB IO OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSDKCHHUS.

Pa3znen 3. /IBH:KeHHe U B3auMoO/IelicTBHe TeJl.

Mexannueckoe IBUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeHsisi CKOPOCTh IPH HEPABHOMEPHOM JIBM>KEHUU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenue MHepIMU. 3aKOH MHEpPUUH. B3anMmoneincTBue Ten Kak MpUYrHa
W3MEHEHHSI CKOPOCTH JIBIDKEHHUs Tesl. Macca Kak Mepa WHEpPTHOCTH Tela.
[ImoTHOCTEH BemiecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUILIC
o0BbEMa BeIlIeCTBa.

Cuita kak XapakTepucTuKa B3auMoaencTBus Ten. Cuia ynpyrocTi U 3aK0H
I'yka. U3MepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHHE TATOTEHUS U CHUJIA
Tsokectd. Cuia TsDKECTH Ha JApYyrux IuiaHetax. Bec Ttenma. HeBecomocCTs.
CiioxeHne CwJI, HalpaBJIIEHHBIX 10 OAHOW NpsIMOM. PaBHOIEWCTBYyrOIIAsl CHUIL.
Cuna tpenns. TpeHne CKONBXKEHUS W TPEHUE IOKOA. TpeHue B NPUPOAE U
TE€XHUKE.

Hemoncmpauuu.

HabGnronenue MexaHn4ecKoro IBMKECHHS Tela.

N3Mepenne cKopocTy NPsIMOTMHENHOTO JBUKEHUSL.
Hab6nronenue siBneHust HHEPIUU.

Habnronenue n3MeHeHus: CKOPOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHUE Macc MO B3aUMOACHCTBUIO TET.

CroxeHue cuil, HapaBJIEHHBIX 110 OJHOU MPSAMOW.

Jlabopamopnuie padbomot u onvimel.

OnpeneneHue CKOPOCTH PABHOMEPHOTO JBUXKEHHUS (IIAapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS U TakK Jajee).

Ompenenenue cpeaHell CKOPOCTU CKOJBXKEHUs Opycka WIM Iapuka TIo
HAKJIOHHOM TIOCKOCTH.

OmnpenenenHre IIOTHOCTH TBEPOTO TeNa.

OnpITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH  pacTshKeHHs  (aedopmariuu)
MPY>KUHBI OT MPUII0KEHHOMN CUJIBI.



OnbITI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHHUSI OT Beca
TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. JlaBiieHue TBEPABIX TeJl, >)KUAKOCTEH 1 ra3oB.

JaBnenne. CriocoObl YMEHBIIECHUS W yBEJIUYCHHS naBieHus. JlaBieHue
raza. 3aBHCHMOCTHb JaBJCHHUS raza OT 00bEéma, Temmeparypsl. llepemaua
JABJICHUS] TBEPABIMU TEJIaMHU, >KUAKOCTAMM U Ta3aMmu. 3akoH Ilackans.
[THeBMaTHUeCKUE MalIMHBL. 3aBUCUMOCTH JIABJICHUS KUIKOCTH OT TIyOWHBI.
I'uppocratnueckuit mapagokc. CooOmiatoniuecss cocynbl. ['HiapaBaudeckue
MEXaHU3MBI.

ATtmocdepa 3emnu u atmMmocepHoe naBieHue. [[puunHbl CymiecTBOBaHUS
Bo3AyIIHON o0osnouku 3emiu. OnbiT Toppuuennu. U3mepenue atmochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EpPHOr0o AaBJIEHHUS OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! nist u3mMepenust arMoc(hepHoro JaBICHUS.

JleficTBMe KMAKOCTM W Tra3a Ha MOTPYyKEHHOE B HUX TeJO.
BreitankuBatommas (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanue Ted.
Bosnyxomnnasanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS Ta3a OT TEMIEPATYPHI.

[lepenaua qaBieHUs )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/bl.

I'mppaBamyeckuii nmpecc.

[IposiBieHne necTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Teja U
MJIOTHOCTH >KHJIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM JKUAKOCTH.

VYcnoBue maBaHusl T IJIaBaHUE WM TOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEW TeJla U KUJIKOCTH.

Jlabopamopnuie padbomot u onvimol.

HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOW B
XKUJKOCTh YaCTH TeJIa.

Ornpenenenre BBITATKUBAKOIIEH CUIIBI, IEMCTBYIOIIEN HA TEJO, MOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJKUBAOLICH CHJIBI, JIEWCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MACChI TeJa.

OnbIThl,  IEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOUIEH  CHJIBI,
JIEUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOW B KUIAKOCTh
4acTu Tena u oT MJIOTHOCTH KUJIKOCTH.



KoHcTpynpoBaHue apeomMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU U ONPEACIICHUE €€
IPYy30I0ABEMHOCTHU.

Pa3nen 5. PaGora 1 MOITHOCTH. JHEPrus.

Mexanunueckas padota. MOITHOCTb.

[IpocTbie MexaHW3MBIL: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBumio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaswio» MexaHuku. KIIJ[ npocteix wmexanusmoB. Ilpocteie
MEXaHHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernyeckas W NOTEHIHMAJIbHAs SHEPIUs.
IIpeBpamieHyie OAHOrO BHJAA MEXAaHWYECKOM DSHEPrUM B JPYroil. 3akoH
COXPAHEHUS PHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[IpuMepsI IPOCTBIX MEXAaHU3MOB.
Jlabopamopnwie padbomot u onvimol.
Omnpenenenre padOThI CHIIBI TPEHUSI IPYU PABHOMEPHOM JIBUKEHUU Teja MO
TOPU30HTAIBHON TOBEPXHOCTH.
HccenenoBanue yCcioBHil paBHOBECHS pblyara.
N3smepenne KII/] HakJIOHHOM IIIIOCKOCTH.
N3yueHune 3aK0Ha COXpaHEHUsI MEXAaHUYECKOU SHEPTUU.
8 KIIACC

Pa3pnesn 1. TensioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJH. OMbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucramnuueckue u amopdubie Tena. OObsiCHEHUE CBOMCTB T'a30B, KUJIKOCTEH
Y TBEPIBIX TEJl HA OCHOBE MOJOXKECHUN MOJIEKYJISPHO-KUHETUYECKOU TECOPUHU.
CmaunBaHHE U KaOWJUISIPHBIE ABJIEHUS. TErmoBoe paciupeHue U CkaTue.

Temneparypa. CBsI3b TEMINEPATYPbl CO CKOPOCTBHIO TEIJIOBOTO JABUKECHHS
gactull. Baytpennss sHeprus. CrnocoObl M3MEHEHHsS] BHYTPEHHEH SHEpPTHUU:
Terionepeaya M COBEpIIieHHe  paboTel.  Buasl  Temmomepenayu:
TETUIONPOBOHOCTh, KOHBEKIIMS, U3TyUYCHUE.

KonunuectBo TemaoTel. Y aelbHas TEINIOEMKOCTE BEIECTBA. Te€INI000MEH U
TEMJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oamadca. I[lnmaBnenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AEIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenpHas TerioTa



napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIEHUS OT aTMOC(HEPHOTO
JTABJICHMUSL.
BrnaxxHocTh Bo3ayxa.
DHeprus TOIIMBA. Y IeJIbHAs TEIIOTa CTOPAHHUS.
[Mpuntmmner padotel TeruoBbix Asurareneit KIIJ TemmoBoro nBuratens.
TennoBble IBUTATENM U 3a1[UTA OKPYKAIOLIEH CPEBI.
3aKOH COXpaHEHUS U IPEBPALIECHUS SHEPTUU B TEIJIOBBIX MTPOIECCAX.
Jemoncmpauuu.
Hab6nronenue OpoyHOBCKOTO JIBUKEHUS.
Hab6nronenue nuddysun.
HabGnronenue siBjeHni cMauuBaHUs ¥ KAWL PHBIX SIBJICHUH.
Habnronenue TemioBoro pacimpeHus Tedl.
N3meHenue paBieHWs ra3a NOpd HM3MEHEHHH O0bEMa W HArpeBaHUU WIH
OXJIQXKICHHH.
[IpaBuina u3mMepeHus TEMIIEpaTyphI.
Buns! Teruionepeaayu.
OxutaxkieHue Npy COBEPILICHUH PaOOTHI.
HarpeBanue npu coBepiieHnd paObOThl BHEIIHUMH CUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.
Habmronenne kuneHust.
Hab6nronenue nocTostHCTBa TEMIEPATYPBI IIPH IJIABJICHUU.
Mojenu TeIIOBBIX JBUTaTelIeH.
Jlabopamopnuie padbomosl u onvimol.
OnbITBl IO OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OnbITHI IO BHIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIU caxapa.
OnbIThI 10 HAOTIOACHHIO TETIJIOBOIO PACILIMPEHUSI Fa30B, JKUJKOCTEH U TBEPIBIX
TEI.
Onpenenenre AaBieHUs BO3AyXa B Oa/JIOHE HINPHUIIA.
OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHMs WIA OXJIAXKICHUS.
ITpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIepaTyphl.
HaGntogenue w3MeHeHUsT BHYTPEHHEH DJHEpruM Tejla B pe3yibTare
TerIonepeaayu U padoThl BHEITHUX CHUJI.
UccnepoBanue siBieHUs TEIOOOMEHA MPU CMENIMBAHUU XOJOIHON M ropsiuen
BOJIBI.
OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJyYEHHOTO BOJIOM MPHU TEMIOOOMEHE C
HArpeThbIM METAJUNIMYECKUM LIJIUHIPOM.



Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBRA.
UccnenoBanue mpouecca ucrnapeHus.
Onpenenenue OTHOCHUTEJIBHOU BJIAYKHOCTHU
Bozayxa. OmpeneneHue  yIeIbHOW  TEIJIOTHI
IJIaBJICHUS JIbJIA.

Pa3znen 2. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

DnexkTpuzanus Tel. J[Ba poaa siIeKTpUyYecKux 3apsaoB. B3aumonelncTBue
3apspKeHHbIX Tell. 3akoH KyioHa (3aBUCHMMOCTh CHJIBI  B3aWMOJICHCTBUS
3apsHKEHHBIX TEJ1 OT BEJTMYUHBI 3apSJI0OB U PACCTOSIHUS MEXKTY TeJIaMu).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipuamun
CYyNEPHO3ULINU JICKTPUUECKUX TTOJIEH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenmn »snexkTpuyeckux 3apsaoB. OJIEMEHTAPHBIM  AJIEKTPUYECKUUN
3apsa. Crpoenue aroma. [IpOBOAHWUKM M AUABIEKTPUKH. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBHUSA CYIIECTBOBAHUS JIIEKTPUUYECKOTO TOKA.
NcToYyHHMKN TOCTOSSHHOTO TOKa. JIE€HMCTBHSI 3JIEKTPUYECKOTO TOKa (TEILIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

Onexktpuueckass nenb. Cuia  TOKa. ODIEKTPUYECKOE  HAIPSDHKEHHE.
ConpoTuBIICHHE TPOBOJHHKA. Y ICIBHOE CONPOTHUBJIEHUE BEIIECTBA. 3aKOH
Oma gns ywactka nemnd. [locnenoBarenbHOe W TNapaieIbHOE COEAUHECHUE
IPOBOJHUKOB.

PaGota u MoOIHOCTH daeKkTpudyeckoro Ttoka. 3akoH J[[xoymns—JleHa.
DONEeKTpUYECKUe I1EMW W TMOTPEOUTENN HICKTPUYECKOM SHEPTHH B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble MarHuThl. B3anMOAEHCTBME TIOCTOSHHBIX  MAarHHUTOB.
MarunutHoe mnosje. MarHuTHoe mosie 3eMJId U €ro 3Hauy€HHUe I KU3HU Ha
3emze. OnbIT OpcTena. MarHuTHOe MoJie 3JIeKTprudeckoro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. [[eliCTBME MAarHMTHOTrO MOJS Ha MPOBOJHUK C
TOKOM. DJIEKTPOBUTATENb MIOCTOSIHHOTO TOKA. Hcnons3oBaHue
AJIEKTPOABUTATENIEH B TEXHUUECKUX YCTPONUCTBAX U HAa TPAHCIIOPTE.

Onbitel @apajnes. SBneHue >3JI€KTpOMarHUTHOW uWHAyKOuU. [IpaBuio
Jlenma. Dnextporenepatop. CrocoObl MOTYUYEHUS SIEKTPUUCCKON HDHEPTHUHU.
DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMbIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLHUS TEN.

JIBa poja 3JEKTPUUECKUX 3aPsI0B U B3aUMOCHCTBHE 3apSKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTIA.

DJIEKTPOCTaTUUECKAs MHTYKIIHS.

3aKOH COXpaHEHUA JICKTPUUECKHUX 3aPsI/IOB.



IIpOBOAHUKY U TUDJICKTPUKH.
MoaenupoBaHr€e CUIIOBBIX JTUHUM SJIEKTPUUECKOTO TTOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KHUJIKOCTH.
["a30BbI1i pa3psia.
N3mepeHne cuitpl TOKa aMIepMeTpoM.
N3mMmepenune 3eKTpUIeCKOro HalpssKEHUs BOJBTMETPOM.
Peocrar u MmarasuH COnpoOTUBIICHUN.
BzanmopaericTBre MOCTOSTHHBIX MarHUTOB.
MopaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHUTa.
MopaenupoBaHue MarHUTHBIX MOJICH MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.
MarauTHoOE 1oJje TOKa. DJEKTPOMArHHUT.
JleliCTBHE MAarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSHHOTO TOKA.
Uccnenosanue saBiaeHUs 2IEKTPOMArHUTHON UHIYKIUH.
Omnbitel Dapajes.
3aBUCUMOCTh ~ HAMNpaBJICHUS HUHIYKIIMOHHOTO TOKa OT YCIOBUU €ro
BO3HUKHOBEHHS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimel.
OnbITEI O HAOMIOJEHUIO  DJIEKTPU3ALUMM  Tel  HUHIAYKIUEH U TpHU
CONIPUKOCHOBEHUH.
UccnegoBanne AEUCTBUA  AJIEKTPUUYECKOTO TMOJISI HA MPOBOJHHUKA U
JTUAJIEKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH TOCTOSIHHOTO TOKaA.
N3mepenune u peryampoBaHue CUIIbI TOKA.
N3MmepeHue u peryampoBaHue HAMPSHKEHUS.
UccnegoBanne 3aBUCUMOCTHM CWJIBI TOKa, HAYLIETO YEPE3 PE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.
OnBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD DJIEKTPUYECKOTO0 COMPOTUBIICHUS
MPOBOJIHMKA OT €r0 JUIMHBI, TJIOIIa 1 MTOMePEYHOr0 CEUCHUS U MaTepuala.
[IpoBepka mpaBuiia CIIOKEHUS HANPSDKEHUM IIPU  IOCJIEI0BATEILHOM
COCMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mnpaBuna sl CUiIbl TOKa NPU TapaUIeIbHOM COEAUHEHUU
PE3UCTOPOB.
Onpenenenne paboThI ANEKTPUUECKOTO TOKA, UAYILIETO Yepe3 pe3ucTop.



OmnpeneneHrne MOIHOCTY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HAYLIETO Yepe3 JAMIIOYKy, OT
HaIPsDKECHUS Ha HEW.

Omnpenenenne KIIJ[ HarpeBares.

UccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSTHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO MOJISI MOCTOSIHHBIX MarHMUTOB MPU UX OOBEAMHEHUU U
pa3ieiICHUHN.

Hccnenosanne neicTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTDh CUJIbI B3aMMOJICHCTBUS KATYILKHU C
TOKOM M MarHuTa OT CHJIbl TOKA U HApPaBJICHUS TOKA B KaTYIIKE.

N3ydenue necTBUS MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
KoncTtpyupoBanue u u3ydeHue padoThl JJIEKTPOABUTATENS.

N3mepenune K11/ anmekTpoaBUrateibHOM yCTaHOBKH.

OmnbITeI 1O WCCJEAOBAaHUIO  SBJICHUS  DJICKTPOMArHUTHONW — MHAYKIIUU:
UCCIIEOBAaHUE U3MEHEHUI 3HAYCHUS U HAIIPaBJICHUS] MHAYKIMOHHOTO TOKA.

Pa3nes 3. CBeToOBbIE SIBJICHUS.

JlyueBas  momens  cBera. Mcrounukm — cBeta.  [IpsiMmonuHeitHOe
pacnpoctpanenue cBeta. 3atMmeHus ComHna u JlyHel. OTpaxeHHWe CBeTa.
[1;mockoe 3epkaino. 3aKOH OTPAaKEHHS CBETA.

[Ipenomnenue cBera. 3akOH mpesoMiieHUs cBeTa. llonHOe BHyTpeHHee
OTpakeHHE cBeTa. Vcrnosib30BaHWE TOJHOTO BHYTPEHHETO OTPAaKEHHS B
ONTUYECKHX CBETOBOIAX.

JInn3a. Xon sryden B TUH3E.

Hemoncmpauuu.

[IpssMonMHEHOE PacIpOCTPAHEHNE CBETA.

OTtpaxeHune cBera.

[Tonydenne n306pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xox mydeil B coOMparoIieit JInH3e.

Xoq Iy4yer B pacCenBarOIIEH JIMH3E.

[Tosrydenune n300pakeHUi C TOMOILBIO JIHH3.

Jlabopamopnuie padbomot u onvimol.

Uccnenoanne 3aBUCUMOCTH Yrja OTPaXKEHUSI CBETOBOTO Jyda OT YIja
MaJICHHUS.



9 KIIACC

Pa3znes 1. Mexannueckue siBJICHUSI.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE NpSAMOIMHENHOE
nBwxkeHue. HepaBHOMepHoe mnpsMonuHEitHOoe  ABWxkeHue. CpenHsas U
MTHOBEHHAsl CKOPOCTb TeJla IPU HEPABHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHOyCcKOpeHHOE MNpsiMOJIMHEHOE nBrkeHue. CBOOOIHOE
nagenue. Onbitel ["anuies.

PaBHOMepHOE ABMXEHUE 10 OKpYKHOCTH. [leproa u yactora obparieHus.
JIuHeiHas u yriaoBasi CKOpoCcTHU. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH HproTtona. Bropon 3akoH Herotona. Tpernii 3akoH
Herorona. [IpuHIuUI cynepno3uiuy CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS,
CUJIa TPEHUS TTOKOSI, IPYTUE BUbI TPCHUS.

Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHMs. Y CKOpEHHE CBOOOJHOTO
najeHus. J[Buxenue mianeT Bokpyr ConHua. IlepBas kocMuyeckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue MarepuanabHOM TOYKH. AOCONIOTHO TBEPAOE  TEIO.
PaBHOBecue TBEpIOro Tena ¢ 3aKpeIIEHHON OChIO BpallleHUusA. MOMEHT CHIIBL.
LlenTtp TsxKECTH.

Nmnynec Tena. WM3menenue wummynbca. HWmmyibe cuibl.  3aKoOH
COXpaHEHUsi HUMITyJibca. PeakTuBHOE [BMXKeHHEe.MexaHnuyeckas paboTra u
MOIIHOCTh. Pabora cun TspKecTH, ynpyroctd, TpeHus. CBA3b 3HEpruum M
pabotel. [loTeHnnanpHas SHEPTUs TeNa, MOJAHITOrO HaJl TOBEPXHOCTHIO 3EMIIH.
[TorenunanbHas 3HEPTUA CKATOU NpYyKUHBI. KuHetnueckas sHeprus. Teopema
0 KMHETHYECKOM DHEPTHH. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTIUH.

Hemoncmpauuu.

Habnronenne MexaHWYeCcKOro JABUKEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHHE mTyT€l W TPACKTOPUM [BUKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOpOCTH ¥ YCKOPEHUS IPSIMOJIMHENHOTO JBUKECHMUS.
Hccnenoanne Npu3HaKkoOB PAaBHOYCKOPEHHOIO IBUKECHUS.

Hab6nronenue nBmxeHus Tesa o OKpy>KHOCTH.

HaGnronenne MexaHUYEeCKUX SIBICHHUM, MPOUCXOSIINX B CHCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIILHO
KaOuHeta pu3nKH.

3aBUCUMOCTb YCKOPEHHS T€Jla OT MacChl TeJla U ACHCTBYIONIEN HAa HETO CHUJIBI.
HabGnronenue paBeHcTBa CUIT PU B3aUMOJIEUCTBUM TEJL.

N3meHnenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.



IIepenaya ummyJsibca Ipu B3aUMOJIECHCTBUU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHne UMITYJIbCa ITPU HEYNPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHue UMITYJIbCa ITPU a0COJIIOTHO YIIPYTOM B3aUMOJICHCTBUM.
Ha6nronenue peakTHBHOTO JIBHIKEHUS.

CoxpaHeHne MeXaHUYeCKOM SHEePTrUH MPU CBOOOIHOM IaJICHUU.
CoxpaHeHHEe MEXaHMYECKON HEPTUM MPU ABUKECHHUH TeJla MOJ JCHCTBUEM
MPYKUHBL.

Jlabopamopnwie padbomoul u onvimot.

KoncTpyupoBanue Tpakta sl pa3srOHa YW JAIBHEUIIETO PaBHOMEPHOTO
JBUKEHHUS 1IApUKa WUJIU TEIJICKKH.

Ompenenenue cpeHell CKOPOCTH CKOJBKEHHSI OpycKa WM JBM)KCHHS IIapUKa
110 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOPEHMsI Tela NPU PABHOYCKOPEHHOM JBWKEHHUHM TIO
HaKJIOHHOW IIOCKOCTH.

HUccnegoBanne 3aBUCMMOCTHM IIyTH OT BPEMEHH NIPU PABHOYCKOPEHHOM
JBYKEHUU 0€3 HayanbHOU ckopocTH. [IpoBepka rumoressl: eciu npu
PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH IyTH OTHOCATCS Kak
A1 HEYETHBIX YUCEIT, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU

OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTHY CUJIbI TPEHUS CKOJIBXKEHHUS OT CHJIbI HOPMAJIbHOIO
JABJICHHUS.

Onpenenenue ko3 PuieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CHIIBI TPEHUSI IPYU PABHOMEPHOM JIBUYKEHUU TeJja 1o
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Omnpenenenre paboOThI CHIIBI YIPYTOCTH MPU MOABEME IPy3a C UCTIOJIb30BaHUEM
HETIOJIBM>)KHOTO M TIOJIBUKHOTO OJIOKOB.

N3yyeHne 3aKk0Ha COXPAHEHHUS SHEPTUU.

Pa3nen 2. Mexannueckue KoJjie0aHUS ¥ BOJIHBI.

KoneGatenbnoe paBuxeHue. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHMIA:
IIEpUOJ, YacTOTa, aMIUIMTyda. MareMaTuyeCcKuld W NPYKUHHBIA MAasTHUKHU.
[IpeBpaiiienre 3HEPTUM MPU K0JI€OATSIIBHOM JIBUKEHUH.

3aryxatomue  kosiebaHus.  BpiHykneHHble  KojeOaHus.  Pe3oHaHc.
Mexannueckne BoJIHbL. (CBOWCTBA MEXAHWYECKHMX BOJH. IlpomonbHbie U
MONEpPEYHbIe BOJHBI. J[MMHA BOJHBI U CKOPOCTh €€ pacnpoCTpAHEHHS.
MexaHnnueckre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKHUE BOIHBI.

3Byk. '/poMKOCTh 3ByKa u BbicoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

HaGnronenue konebaHuii Ten moa ACHCTBUEM CHIIBI TSXKECTH M CHUIIBI



YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
HabGnronenue BoIHYKIEHHBIX KOJICOAHHM 1 pe30HaHca.
Pacnpoctpanenue npo10ibHBIX U OTEPEUHBIX BOJIH (Ha MOJIEIHN).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHUU PE30HAHC.

Jlabopamopnuie padbomout u onvimol.
Omnpenenenre 4acTOThl U IEPUOJIa KOJIeOaHU MaTEMAaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acTOThI U Meproia KoJieOaHUM PYKUHHOTO MasiTHUKA.
WccnepoBanue 3aBUCUMOCTH MEPUOIA KOJIeOAHUM MOABEIIEHHOIO K HUTHU Tpy3a
OT JIJIMHBI HUTH.
WccnenoBanne 3aBUCUMOCTH TEpUOa KOJIEOAHWN TMPY>KUHHOTO MAasTHHKA OT
Macchl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MEPUOJia KOJEOAHUN Ipy3a, MOJABEHICHHOTO K HUTH,
OT Macchl Tpy3a.
OnBITHI, JTEMOHCTPUPYIOUIUE 3aBUCUMOCTH MEPHOJA KOJCOAHUN MPYKUHHOTO
MasiTHUKA OT MACChI TPy3a U KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHus: CBOOOAHOTO MaeHUs.

Pa3nes 3. Dy1eKTPOMArHUTHOE 10JI€ U 3J1eKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJEe. DJIEKTPOMAarHUTHbIE BOJHBL.  CBOMCTBa
ANEKTPOMArHuTHhIX BOJH. [IIkaia anexkTpoMarHUTHBIX BOJH. Mcmnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIEKTpOMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.
CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.
BonHOBBIE CBOMCTBa CBETA.

Jlabopamopnuie padbomoul u onvimol.
N3yuenne CBOMCTB JJIGKTPOMAarHUTHBIX BOJH C TIOMOIINBIO MOOMJIBHOTO
TenedoHa.

Pa3nen 4. CBeroBbIE SIBJICHUS.

OnTuyeckas cuctemMa Qoroanmnapara, MUKpOCKONa U Tejieckomna. ['na3 kak

onTHYecKasi cucTeMa. bn3opyKocTh U 1adbHO30PKOCTb.

Paznoxxenue Oenoro ceera B crekTp. Omnbitel HeroTona. Crnoxenue
CIIEKTpaJIbHBIX IIBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.
[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n300pakeHNi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBO/I.



Xox myueit B coOMparoleit InH3e.

Xo[I Iy4yer B pacCEenBArOLIEH JIMH3E.

[Tonmyuenue n300pak€eHUi ¢ IOMOUIBIO JIHH3.

[Tpunuun aeiicTBus goroanmnapaTa, MUKpOCKONa U Teneckomna. Moaens riasa.
Pa3noxxeHne 6e10ro cBera B CEKTP.

[Toyuyenue 6enoro cBeTa Npu CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie padbomout u onvimot.

N3ydenne xapakTepUCTHK U300pakKeHUs MPEAMETA B TIOCKOM 3epKaje.
Hccnenoanne 3aBUCUMOCTH yTJIa TPEJIOMJIEHHS] CBETOBOTO Jyda OT yTJia
NaJICHUS HA TPAHUIIE «BO3yX—CTEKIIO».

[Tonydenne n3006pakeHUM ¢ TOMOIIBIO COOUPAIOLIEH JTUH3HI.

Onpenenenue (QOKYCHOTO PaCCTOSHHUS U ONTHYECKON CHIIBI coOMparoien
JIMH3BI.

OnbITHI 110 pa3IoKEHUIO OEJIOro CBETA B CIIEKTP.

OnpITel MO BOCHOPHUATHIO LIBETAa MPEAMETOB IMpPU HUX HAOIIOIECHUU Yepe3
LIBETOBbIE (DUIIBTPBHI.

Pa3znes 5. KBaHTOBBIE SIBJICHHS.

OmneiTel Pezepdopna u nnanerapHas moaens aroma. Mogens atoma bopa.
Hcenyckanne u nornonieHne ceeta atomoM. KBanTel. JInHeWyaTsie CIIEKTPBI.

PannoaktuBHocTh. Anb(pa, Oera- u ramma-usnydeHus. CtpoeHue
aToMHOro sapa. HyxioHnas wmomens  aToMHOro  siapa.  M3oromsl.
PannoaktuBHbIe npeBpamenus. [lepuosa nomypacnaga aTOMHBIX sIED.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsA0BOIO0 U MacCOBOTO YHCEIL.
OHeprus cBsi3M aTOMHBIX snep. CBsA3b Macchl M HEpruu. Peakuuu cuHTe3a u
nenenus sanep. Uctounmku sneprun CoHIA U 3BE3]I.

Anepnas sHepretuka. JleMCTBHS PaguOAKTUBHBIX M3JIyYEHUN HA KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3y4Y€eHUs U MOTJIOLICHUS.

CrekTpbl pa3aTuYHbIX Ta30B.

CnekTp Bojopoa.

Hab6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuérurika HOHU3UPYIOIIUX U3TYyUYEHUH.

Perucrpanus u3nydeHus NpupoaHbIX MUHEPAJIOB U ITPOIYKTOB.

Jlabopamopnuie padbomot u onvimol.

Haburoienne CromHbIX ¥ JMHEHYaThIX CIIEKTPOB U3ITyUEHUSI.
HccnepoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTUIIBI [0 TOPMO3HOMY ITyTH (TI0
doTorpadusm).



N3mepenune painoakTUBHOTO (pOHa.

IToBTOpPHTEIHLHO-00001IIAIO I MOYJIb.

[ToBTOpHUTENBEHO-000011IAtOIIN I MOJyJIb npeHa3HayeH IS
CUCTEMATH3allMM ¥ O00OOIIEHHS MPEAMETHOIO COJEpKAaHUS U OIbITa
JESTENIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHHUU BCETO Kypca (PU3MKH, a TaKkKe
JUIA MOATOTOBKM K OCHOBHOMY TOCYJIa@pCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00y4aromuxcsi, BHIOPaBIIUX ATOT yUeOHBIN MPeIMET.

[Ipn uW3ydeHHH IDAHHOTO MOJIYJIA PEATM3YIOTCS M CHCTEMATH3UPYIOTCS
BUJBl JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBAECTCS JAOCTHXKEHHE
OPEIMETHBIX W METAllPeIMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB OOy4EHHUs,
(opMupyeTCcsl eCTECTBEHHOHAYUYHasi TPAMOTHOCTh: OCBOCHHE HAYUHBIX METOJIOB
MCCJIEIOBAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBSICHITh
(u3nuecKue sBJICHUA, PUMEHSS MOJyUYEHHbIE 3HAHUA, pelaTh 3a/1a4d, B TOM
YHCJIe KAYECTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpyHIMIIMAIBbHO ~ JEATEIBHOCTHBIM  XapakTep  JAaHHOIO  paszena
peanu3yeTcs 3a CUET TOro, 4To 00y4arOUIMECs BBITOIHSIIOT 3aaHMs], B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWW pACIIO3HABAaTh U HAYYHO OOBSICHITH
(pu3nyecKkue sIBICHUS B OKPYKAIOUIEH PUPOIE U TOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/IbI CCIIEIOBAHUS (PU3NUECKUX SBJICHUMH, B
TOM YHCIIE AJI IPOBEPKU TUIIOTE3 U MOITYUYEHUSI TEOPETUUECKUX BBHIBOJOB;
O0OBSACHSATH HAYYHbIE OCHOBBI HanOO0JIee BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUWA, HAOpUMep, NPAKTUYECKOIO  MCIOJB30BaHUS  Pa3IMYHBIX
MCTOYHMKOB 3HEPIMHU Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX
U3BECTHBIX BUOB SHEPIHUHU.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMUA

N3ydyenne ¢u3ukun Ha ypOBHE OCHOBHOTO 0O0I1Iero oOpa3oBaHUs
HaIIPaBJIEHO Ha JIOCTH)KEHUE JIMYHOCTHBIX, METApPEIMETHBIX U NPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB.

B pesymnbrare wusydeHus ¢GU3MKH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanmsi 'y oOydaromierocss OyayT ChOPMHPOBAHBI  CIEIYIONIHE
JUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) maTpMoOTHYECKOT0 BOCITUTAHMSA:

—IMPOSABJIECHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
(u3HUECKON HayKU;

— LIEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rPaIaHCKOr0 U TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS S

—TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM IOCTHKEHUN
du3uKY;

— OCO3HAHME BaXHOCTH MOPAIBHO-3THUYECKUX NPUHIMIIOB B JEATEIbHOCTH
YYEHOTI0;

3) 3CTeTHYECKOr0 BOCTIUTAHNS:

— BOCIIPUSITUE 3CTETUYECKUX KauecTB (PU3UUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

— OCO3HAHME LEHHOCTH (PU3MYECKOM HAyKM Kak MOIIHOTO WHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTUS TEXHOJOTHWM, BAKHEMIIEN COCTaBIISIOLIEH
KYJbTYpHI,

— pa3BUTHE HAy4YHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIEI0BATENbCKOM
NEeSATENBHOCTH;

5) ¢opmupoBaHusi  KYJAbTYphl  3A0POBbS W  IMOLHOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHWE IIEHHOCTH O€30MacHOro obOpa3a JKH3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXXHOCTU TMpaBWil 0€30MacHOro IMOBEACHHUS Ha
TpaHCHOPTE, Ha JOpOrax, C SJEKTPUUYECKUM U TEIUIOBBIM O0OPYJOBAaHHUEM B
JOMAIIIHUX yCIIOBUSAX;

— c(OpMHUPOBAHHOCTh HaBbIKa peQeKCUM, TPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4ejoBeKa;



6) TPy10BOI0 BOCIIMTAHHA:

aKTUBHOE y4acTHE B PEUICHUHU MPAKTUYECKUX 3a]1ad (B paMKaX CEMbH,
o0pa30BaTeNbHON OpraHu3alnu, ropojaa, Kpasi) TEXHOJIOTUIECKOW W COLMaIbHOU
HAIPaBIEHHOCTH, TPEOYIOIMKX B TOM YHCIe U (PU3MUECKUX 3HAHUMH;

— MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO ITpodeccHil, CBI3aHHBIX C (PUBHUKOM;

7) 3KOJIOTHYeCKOT0 BOCTUTAHMA:

— OpUEHTAlMsl Ha NpUMEeHeHUe (U3MUECKUX 3HaHUU g penieHus 3ajaad B
00JIaCTU OKpy»Xaroled Cpenpl, IUIAHUPOBAaHUS TOCTYIIKOB M OIEHKH HUX
BO3MOKHBIX TIOCJIEICTBUH JJIs1 OKPY>KAIOIIEH CPE/IbI;

— OCO3HaHUE T00aJBbHOrO XapakTepa SKOJOTUYECKHX MpoOJieM U MyTed uX
peleHus;

8) aganTanmuu K M3MEHSIOIIHMCS YCJIOBHSIM CONMAJILHOW M NPHUPOIHOM
cpeabl:

— NOTPeOHOCTh BO B3aUMOJCHCTBUM MpPHU BBINOJIHEHUHU HCCIEAOBAHUNA MU
IPOEKTOB (PU3NYECKOW HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUAM
APYTHX,

— TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO
NEATENBHOCTD;

—10TpeOHOCTh B (POPMUPOBAHNUN HOBBIX 3HAHUH, B TOM 4Hcie (OPMYIUPOBATh
UJIeH, MOHSATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSIX;

—O0CO3HaHUE NePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 00JIaCTH
busuKy;

— IUIAHUPOBAHUE CBOEr0 pPa3BUTUS B MPUOOPETEHUH HOBBIX (DUIUUYECKUX
3HAHUM;

—CTpEMJICHUE aHATIM3UPOBATH U BBISIBISTH B3aUMOCBSI3H PUPO/IbI, OOILECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

— OLIEHKa CBOMX JEHCTBUM C Y4YETOM BIIMSHUS Ha OKDPYKAIOIIYH Cpeny,
BO3MO>KHBIX TJI00aJIbHBIX MTOCIEICTBUH.

METANPEIAMETHBIE PE3YJIBTATBI

B pesynpTare ocBoeHHs TporpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO
oOmero  oOpa3zoBanust y  oOyuarwomerocs  Oyayr  chOpMHUpPOBaHbI
MeTanpeMeTHbIe pe3yJbTaThl, BKJTIOUAIOIITIE MO03HABATENIbHBIC
yYHUBEpCaJbHble Y4YeOHbIE JCHCTBHUS, KOMMYHHMKATHBHBIE YHUBEpCAJIbHbIC
yueOHbI€ ACHCTBUS, PETYISATUBHBIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUSI.



ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE AeiiCTBHS
Bba3oBble JJoruyecKkue 1elcTBUA:

BBISIBIIAATh U XapaKTEPHU30BATh CYIIECTBEHHbIEC TPU3HAKN OOBEKTOB (SIBICHUN);
YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KiIaccU(UKAIIMK, OCHOBAHHS s
00001IEeHHS 1 CPAaBHEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJICHUSAX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBS3H MPU U3yUYeHUU (PU3HUECKUX SIBICHUN
M TPOLIECCOB, JI€NaTh BBIBOABI C HCIOJIb30BAHHEM JIEIyKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOYEHUH, BBIABUTATh THUIOTE3bl O B3aUMOCBS3SX
(u3NYECKUX BETUUNH;
CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pelleHus y4uyeOHOH (u3nueckoi 3amauu
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PELICHMsI, BBIOOp HamOoJee MOAXOASILEro
C YU4ETOM CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1eHCTBUSA:
MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATEIbCKUN NHCTPYMEHT IMO3HAHUS;
IIPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOXKHBIN
(U3UYECKUI SKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SABICHUS;
OLICHUBATh Ha MPUMEHUMOCTb U TOCTOBEPHOCTh HMH(POPMALIHIO, MOJYUYEHHYIO B
XO/JI€ UCCIIEOBAHNS W SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
IpOBEAEHHOTO HAOJIIOIEHUS, OIbITA, UCCIIEIOBAHMS;
MIPOTHO3MPOBATh BO3MOXKHOE JAJIbHENIIEeE pa3BUTHE (PU3HUECKUX MPOLIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJIOKEHHUS 00 MX PAa3BUTUM B HOBBIX YCJIOBHSX U
KOHTEKCTaXx.

Pabora c undopmanmeii:
MIPUMEHATh Pa3IUYHbIE METO/bl, MHCTPYMEHThl U 3alpOChl MPH TMOUCKE U
orObope uWH(OpMaUU WIM JaHHBIX C YYETOM MPEAJIOKEHHOW ydeOHOMN
dbu3nyeckoil 3a1a4u;
aHAJIU3UpOBaTh, CHCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUIOB U POPM MPEACTABICHHUS;
CaMOCTOSTENIbHO  BbIOMpaTh  ONTUMalbHYI0  (dopmy NPeICTaBICHUS
uH(pOpMaIMU U WJUIIOCTPUPOBATH pElIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
TuarpaMMaMu, THOU TpauKoil 1 X KOMOWHAITUSIMU.

KoMMyHHMKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:
B X0J1€ 00CYXJeHUS Y4eOHOTO MaTepualia, pe3yJbTaToB JIA0OPaTOPHBIX PabOT U
MIPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOM TEMbI U BBICKA3bIBATh



WJIeU, HAICJICHHBIC HA PEIICHHE 3a7a4d U TMOJIepKaHue OJIarokenaTeIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSAMHU JPYTHX YYaCTHUKOB JIHAJIOTA,
0oOHapyKUBaTh Pa3JIMUNE U CXOJCTBO TO3UITHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMUChbMEHHBIX TEKCTAX;

nyOJUYHO TMPEJACTABIATh PE3YJIbTAThl BBITIOJIHEHHOTO (PU3WYSCKOTO OIbITa
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MMOHUMAaTh W HCIIOJIH30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBUAYAITHHOMN
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MIPUHUMATH TICJIM COBMECTHOM JEATEILHOCTH, OPTaHU30BEIBATh ICUCTBUS IO €€
JOCTHKEHHUIO: pacHpeAessaTh POJIK, OOCYXAaTh IPOIECCHl M  PE3ybTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJIHATh CBOIO YacTh PabOTHI, JOCTUTAas KA4eCTBEHHOTO pe3yJbTara I10
CBOEMY HAIPaBJICHUIO W KOOPAWHUPYS CBOM JEHCTBUS C APYTHUMH UYJICHAMHU
KOMAaH/IbI;

OIICHHWBATh KAa4eCTBO CBOCrO BKJIajJa B OOMMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIIbHO C(DOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIISITh TIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYAIUSX, TPEOYIOIIUX IS
penieHus pU3NIeCKuX 3HAHUM;

OpPHUEHTHUPOBAThCA B PA3IMYHBIX  TOAXOJAaX  NPHUHIATHS  pEIICHUM
(MHAMBUAYABHOE, TIPUHATHE pEIICHUS B TPYMINe, NPUHATHE pEIIeHUIN
rpymnmoin);

CaMOCTOSITENIbHO COCTaBJISATh AJTOPUTM pelieHus (QU3NYECKON 3aJadu WU
IUTaHa WCCIIEIOBAHUS C YYETOM MMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTUPOBATH IIPeIjiaracMbie BAPUAHTHI PEIICHUH;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJbHBIM HHTEJLICKT:
JaBaTh aJICKBaTHYIO OLEHKY CUTYallMM U MPEIJIaraTh IJIaH €€ N3MECHECHHUS;
OOBSICHATH IIPUYUHBI JOCTUKEHUS (HEeTOCTHKEHUS) pEe3yJIbTaTOB
NEeSTEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTUBBI B AECATEIBHOCTH (B TOM YHMCIIE B XOJ BBIIOJHEHUS
(U3UYECKOro MCCIIEOBaHUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBILIUXCS CUTYallUi, yCTAHOBJICHHBIX OINOOK, BOSHUKIIUX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUIM;



CTaBUTh ce€0s HA MECTO JIPYroro 4eJoBeKa B XOJ€ CIOpa WM JUCKYCCHHU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

IpU3HABATh CBOE MPAaBO Ha OIMIMOKY MpPHU pelieHuH (U3HUYECKUX 3a/lay WIA B
YTBEPKICHUSIX HA HAYYHbBIE TEMBI U TAKOE K€ IPaBO JIPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpa)kaTb CHOPMHUPOBAHHOCTh Yy OOYYAIOMIMXCA YMEHUMU:
WCIIOJIh30BaTh TOHATHUSA: (PU3NYECKHE W XUMUYECKHUE SIBICHHS, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEb, THIOTE3a, €AWHUIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSHUSI BEIEeCTBA (TBEPAOE, KUKOE, ra3000pa3Hoe),
MEXaHUYECKOE JIBI)KCHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpPaeKTOpHUsl, paBHOJICUCTBYIOIIAs CUiIa, AeopManius (yrpyras, MmiacTuyecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;
paznmuuarh sBiIeHUs (Aud@ys3us, TEIIOBOE [BW)KEHUE 4YaCTHIl BEIIECTBA,
paBHOMEPHOE JBUKCHUE, HEpPaBHOMEPHOE JIBIDKCHUE, WHepLus,
B3aUMOJICMCTBUE TE€J, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHON OCBhIO
BpalllcHUs, Tepeaadya AaBJICHUS TBEPABIMU TEJIaMH, JKUIKOCTIMH U Ta3amu,
aTMoc(epHoOe 1aBjieHUE, IIJIaBaHUE TN, TPEBPALCHUS MEXaHUUYECKOW IHEPTHH )
10 OINUCAHUI0O WX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3NYECKOE SBIICHNUE;
pacro3HaBaTh MPOSIBICHUE M3YUYEHHBIX (M3MYECKUX SIBICHUNU B OKPYKAIOIIEM
MHUpE, B TOM YHUCJe (PU3NUYECKHE SIBJICHUS B MPHUPOE: MPUMEPHI JBIKCHHS C
Pa3JIMYHBIMA CKOPOCTSIMM B JKMBOM W HEXHWBOW NPUPOAE, ACHUCTBHE CHIIBI
TpEHUs B MPUPOJAEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO JABJICHHUS Ha >KUBOM
OpraHu3M, IUTaBaHUE pbIO, pblYaru B Telle YeOBEKa, MPH STOM IEePEBOAUTH
MPAKTUYECKYI0 3aadyy B YyueOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOMCTBA
(npusHaku) GU3NUECKUX SIBICHUI;

OTNUCHIBATh HW3YUYCHHBIC CBOWCTBA TEJ U (PU3MYECKUE SIBJICHUS, HUCIOJIB3YS
dbu3uyeckre BeIWYMHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BpeMsl, MYTh,
CKOPOCTb, CPEIHASI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSHDKECTH, BEC Teja, Cuja
TpeHUs, AaBJjeHUE (TBEPAOrO Tela, KUIKOCTH, ra3a), BbITAJIKHUBAIOIIAs CHIIA,
MeXaHH4YecKass paboTa, MOIIHOCTD, IUICUYO CHUJIbI, MOMEHT CHUIBI, KO3(OHUITUSHT
MOJIC3HOTO JICMCTBUSI MEXAaHW3MOB, KHHETUUYECKass U TOTEHIIMAIbHASI YHEPTHS),
IpU OMUCAHUM TPABUIBLHO TPaKTOBaTh (PU3WUYECKUU CMBICT HCIOJIb3YEMBIX
BEIIMYMH, WX O0O3HAYCHUS M CIUHUIBI (PU3NYECKUX BEIUYUH, HAXOIUTh
dbopMyIbl, CBA3BIBAIONIME JAaHHYI0 (U3UYECKYI0 BEIHYMHY C JPYTUMHU



BEJIMYMHAMH, CTPOUTh TpaduKd H3YYCHHBIX 3aBUCUMOCTEH (PU3UUECKHUX
BEJIMYMH,;

XapaKTepHU30BaTh CBOMCTBA Tell, (U3UUYECKHUE SIBJICHUS U MPOIECChI, UCTIOIb3YS
MpaBuJia CJIOKEHUs cull (BAOJb OJHOM mpsimoil), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMmesa, MPaBUJIO paBHOBecHs pbiuara (0J0Ka), «30J0TOE MPABUIIO
MEXaHUKHU, 3aKOH COXPAHEHUS MEXAaHWYECKON BSHEpruy, NpU 3TOM JaBaTh
CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa M 3alHChIBATh €ro MaTeMaTHYECKOe
BBIPA)KCHHE;

OOBSCHATH (PU3NYECKUE SBJICHHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTYyallMii MNPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1-2 Jormyeckux
maroB ¢ omopod Ha 1-2 u3y4YeHHBIX CBOWCTBAa (PU3MUECKHUX SIBICHUM,
(pU3HUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemiath pacyéTHbIe 3a1adu B 1—2 nelcTBUS, UCHOJB3Ys 3aKOHBI U (HOPMYJIBL,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauyd
3alUChIBaTh KPaTKOE YCJIOBUE, INOJCTAaBIATh (PU3NUECKUE BEJIUYUHBI B
GopMyabl W  NOPOBOAUTH  pPAacy€Thl, HAXOJIUTh CIPABOYHBIE JIAHHBIE,
HEO0OXOAMMBIE JUIsl PELIEHUs 3a/1ay, OLICHUBATh PEAUCTUYHOCTh MOJYyYEHHON
(pu3nYeCKON BETNUYHNHBI;

pacrno3HaBaTh MpoOJIEeMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIU (PU3HUUECKUX
METOJIOB, B OIIMCAHUU MCCJIEIOBAHMS BBIIEIATh IPOBEPSIEMOE MTPEAIOJIOKEHUE
(rumotesy), pa3inyaTh U UHTEPIPETUPOBATH MOJIYUEHHBINA PE3YNbTAT, HAXOIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BBIBOJIbI 10 €0 Pe3yjbTaTaMm;

IIPOBOJUTH OMBITHI 1O HAOTIOAEHUIO (DU3UYECKUX SIBICHUU WU (PU3UUECKUX
CBOMCTB Tei: (HOpMyIHpOBaTh IPOBEPSEMBbIE NPEANONOKEHUs, COOMpaTh
YCTAHOBKY M3 MPEIJIOKEHHOrOo 00OpYyJIOBaHUs, 3allMChIBaTh XOJ OIbITa U
bopMyJIMpOBaThH BHIBOJIHI,

BBIMOJIHATH MPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa,
CWJIBI U TEMIIEPATypPbl C UCIOIb30BAaHUEM aHAJIOTOBBIX U HU(POBHIX NPUOOPOB,
3aMuChIBaTh TOKa3aHWs MPUOOPOB ¢ YYETOM 3aJaHHOM  aOCONMIOTHOM
IIOI'PEITHOCTHA U3MEPEHUN;

MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3UMYECKONW BEITUYUHBI OT
IpPYrod ¢ HCIOJb30BAHUEM TMPSMBIX HM3MEPEHUM (3aBHCUMOCTH IIyTH
PAaBHOMEPHO JBWXKYILIErocs TeJla OT BPEMEHU [BM)KEHMS Te€ja, CUJIbl TPEHUS
CKOJBKEHUs OT Beca Tena, KauecTBa OOpabOOTKM TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOLIAAM CONPUKOCHOBEHUS TEJl, CHIIbI
YOPYrocTH OT YUJIMHEHHSI TPYXKUHBI, BBITAIKUBAIOIIEH CHIIBI OT OO0BEMA
MOTPY>KEHHOM YacTH TeJla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT



IUIOTHOCTA TeJa, OT TJIyOMHBI, HAa KOTOPYIO TOTPYKEHO TeJO, YCJIOBUMU
IJIaBaHUs TEJ, YCJIOBUM paBHOBECHSA pblyara M OJOKOB), y4acTBOBATH B
IUTAHUPOBAHUU YUE€OHOTO HCCIEAOBAaHMS, COOMpPATh YCTAaHOBKY U BBIMOJHSATH
U3MEpPEHUs, CleAysd MpeUIoKEHHOMY IUIaHy, (UKCHpOBaTh pe3yJbTaTh
MOJIy4YeHHOM 3aBUCUMOCTU (DU3UYECKUX BEIUYMH B BHUJE NPEIJIOKEHHBIX
TabuIl U TpaduKOB, JIeJaTh BHIBOBI MO Pe3ybTaTaM UCCICIOBAHUS;
MIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PUZNUECKHUX BETMYHUH (IUIOTHOCTH BEIIECTBA
KUJAKOCTH M TBEPJIOTO TeNa, CUIIa TPEHUS CKOJIBKEHHUSI, IaBJICHUE BO3/1yXa,
BBITAIKUBAIOIIAS CUJIA, ICHCTBYIONIAs Ha MOrPYKEHHOE B KUJIKOCTh TEJO,
K03 PULIMEHT TT0JIE3HOTO NEUCTBUSL  NPOCTBIX MEXAHU3MOB), cuenys
MPEAJIOKEHHOW MHCTPYKIMU: MPU BBINIOJHEHUU U3MEPEHUN coOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISTH 3HAYEHUE UCKOMOI BEJIMYHHBI;
co0JII01aTh MpaBUiia TEXHUKU 0€30IaCHOCTH MpHU padboTe ¢ J1abopaTOpHBIM
000pyT0BaHUEM;

YKa3bIBaTh MPUHLHUIBI IEUCTBUS MPUOOPOB U TEXHUYECKHX YCTPOICTB: BECHI,
TEPMOMETp, JIMHAMOMETP, COOOIIAIOIIKUECS COCylbl, OapoMeTp, phblyar,
ITOIBYDKHBIN M HEIIOABYDKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;

XapaKTepU30BaTh MPUHIIMIBI JCUCTBUS MU3YUYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOI HA UX ONUCAHUS (B TOM YMCIIE: MOAIINIHUKY, YCTPOUCTBO
BOJOIIPOBO/IA, THAPABINYECKHNA IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOMN
HacoC, apeoMeTp), MCMOJIb3ysl 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUN U
HE00XoANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOIUTh MHPOPMAIMIO O MPUMEpax) MPAKTUUECKOTO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM JKU3HM JJIs1 0OecTieueHUs
0€30MacHOCTH MpHU O0pallleHnH ¢ TPUOOpaMu U TEXHUYECKUMHU yCTPONUCTBAMH,
COXpaHEHUsl 3J0pOBbS W COOJIOJEHUS HOPM HKOJOTMYECKOTO MOBEICHHS B
OKPYXaroUIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHOpMalu B IHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M IyTEM
CpaBHEHUS PA3IUYHBIX UICTOYHUKOB BBIJEISTH HHGOPMAIIHIO, KOTOPAs SBIISIECTCS
IPOTUBOPEUYUBON UITM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUH Y4YE€OHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
IUTEepaTypy (U3NYECKOTO COJEpKaHUs, CIPABOUYHBIE MAaTEPHUAJIbl, PECYpPCHI
cetu  HWHrepHer, BiuageTb NpuéMamMu  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOUM CHCTEMBI B JAPYTYIO;
co371aBaTh COOCTBEHHbIE KPATKHME MUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(POpMaLIUU PUINYECKOTO COAEPKAHUS, B TOM YHUCIIE
MyOJMYHO JeNaTh KPaTKUE COOOIIEHUS O PEe3ysIbTaTax MPOEKTOB WM YYEOHBIX



WCCJIEOBAaHNM, MPU 3TOM TPAMOTHO HCHOJIb30BaTh W3YyUYECHHBIA MOHSITUWHBINA
anmapart Kypca GU3MKH, COMPOBOKIAThH BHICTYIINICHUE MPE3CHTAIUCH;

OpU  BBIMOJHEHUU Y4YE€OHBIX TMPOEKTOB M MCCIEIOBAHUNM paclpenesiaTh
0053aHHOCTH B I'PYIIII€ B COOTBETCTBUU C MTOCTABJICHHBIMH 33/1a4aMH, CJIEINUTH
3a BBIMIOJIHEHUEM I1JIaHa JIEUCTBUM, aJ€KBATHO OLICHUBATh COOCTBEHHBIN BKIIA]l
B JIEATEILHOCTh TPYIIIbI, BBICTPAWBATh KOMMYHUKATHUBHOE B3aUMOJICHCTBUE,
YUUTHIBAsE MHEHHE OKPYKAIOLIUX.

K xoHiy oOydenus B 8 kijacce MpeAMETHBIE pe3yJbTaThl Ha 0a30BOM
YpOBHE [OJDKHBI OTpa)kaTh CHOPMHUPOBAHHOCTH Yy OOYYalOMIMXCS YMEHUI:
UCIIOJIb30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arperarHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U
amop(HbIEe Tesla, HACHIIIEHHBIM M HEHACBHINICHHBIA Map, BIAXXKHOCTh BO3/AyXa,
TEMIIepaTypa, BHYTPEHHSSI D3HEpPrus, TEIUIOBOM JBUTATeNlb, 3JIEMEHTAPHBIN
ANEKTPUYECKUHN 3apsill, DJIEKTPUUYECKOE I0J€, MPOBOAHUKUA U JUAJIEKTPHKH,
IOCTOSIHHBIN JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;
pa3nuuaTh sBIEHUS (TEIUIOBOE pacIIMpeHHe M cXaThe, Tervlonepenaya,
TEIJIOBOE€ pPABHOBECHE, CMAUYMBAHME, KANWLUISPHBIE SBICHUS, HCHapEeHUE,
KOHJICHCAIUs, IUIaBJIEHUE, Kpuctaumizanus (OTBEpAEBaHUE), KHUIICHUE,
Teruionepeaaya (TerIonpOBOAHOCTh, KOHBEKIMS, HW3Iy4YEHHE), SJIEKTpU3ALUS
TE€J, B3aMMOJECHCTBHE 3apsAlOB, ACHCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJECHCTBHE MAarHuTOB, JEWCTBHE MAarHUTHOIO IIOJI Ha
MPOBOJTHUK C TOKOM, OJJICKTPOMArHUTHAs WHAYKIUS) 1O ONUCAHUIO HX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JAHHOE
¢dusnuecKoe SBICHHUE;
pacrno3HaBaTh NPOSBICHUE M3YUYECHHBIX (PU3NYECKUX SIBJICHUHM B OKPY’KaOIEM
MHUpE, B TOM 4YHuClIe (PU3UYECKHE SIBICHUS B MPHUPOAE: IOBEPXHOCTHOE
HATSOKEHUE WM KalWULSIPHBIE SIBJICHUS B NPHUPOJAE, KPUCTALIBI B MPUPOJE,
m3nyyenre CoJHIA, 3amMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 0Opa3zoBaHUE
pochl, TyMaHa, WHes, CHera, »JJeKTpUYeCKHue sBJIIEHUs B armocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJ€ 3eMJId, Ipeid MOOCOB,
pOJIb MarHUTHOIO MOJS JUIS KU3HM Ha 3emile, MOJISIPHOE CHUSHUE, MPU 3TOM
NEPEeBOUTh MPAKTUYECKYIO 3ajlayy B Yy4eOHYIO, BBIIESATH CYILECTBEHHbBIE
cBOMCTBa (MpU3HAKK) (PU3NYECKUX SIBJICHUM;

ONUCHIBATh HW3YYECHHBIE CBOMCTBa Tel U (PU3WYECKUE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BENWYMHBI (TeMIlepaTypa, BHYTPEHHSS JHEPrus, KOJIMYECTBO
TEIJIOTHI, yJieJbHAsl TEIUIOEMKOCTh BEIECTBA, YJIEJbHAsl TEIJIOTA IUIABJICHMS,
yAelibHas TEeIloTa nmapooOpa3oBaHMsl, yAeNbHAs TEIUIOTa CrOpaHus TOIUIMBA,
KO3 (DUIIMEHT TMOJEe3HOr0 MACHCTBUS TEMJIOBOW MAIlMHBI, OTHOCHUTEJIbHAS



BIQKHOCTh BO3JyXa, OJCKTPUUECKHN 3apsii, CHJIa TOKa, OJJIEKTPUUYECKOE
HampsDKEHUE, COMPOTHBICHHWE MPOBOAHHMKA, YACIbHOE COMPOTHBIICHUE
BelIECTBa, paboTa M MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa), MpPU OINUCAHUU
OpaBUWJIBHO TPAaKTOBaTh (DU3MYECKUNA CMBICI HUCIOJIb3YEMbIX BEIUYMH,
0003HaYEHUS ¥ €AUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh  (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYUHY C APYTUMHU BEIHMUYMHAMH,
CTPOUTH TpaUKN N3YUECHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITMYHH,
XapaKTepHU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SBJICHUS U MPOIIECChI, UCHOIb3YS
OCHOBHBIC  TIOJIOKEHHS ~ MOJEKYISAPHO-KMHETUYECKOM  TEOpPUH  CTPOCHHS
BEIIECTBA, MPUHIUI CYNEPHO3UINH MOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHHUs 3apsaaa, 3akoH OMa i ydacTka 1enu, 3akoH Jxoyns—Jlenua,
3aKOH COXPAaHEHHUS PHEPTHH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MATEMAaTUYECKOE BHIPAKCHHE;

OOBSACHATH (PU3MUECKHUE TPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalliii TPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUIMHHO-
CIIEICTBEHHBIC CBS3U, CTPOUTH OOBACHEHHWE W3 1-2 JOrMueckux MIaroB c
omopoii Ha 1-2 u3y4YEHHBIX CBOWMCTBA (DU3UYECKUX SIBICHUU, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3a1aud B 2—3 JEUCTBUS, UCHOJB3Ys 3aKOHBI U (HOPMYJIBI,
CBs3bIBarolMe (U3MUECKUE BEIMYMHBI: HAa OCHOBE aHajiu3a yCJIOBUS 3a/auu
3aMHChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX IJISl PEIICHUS
3a/ayd, BBIOMpaTh 3aKOHbI W (OpMyJbl, HEOOXOOUMBIE sl €€ pEelICHHUs,
POBOJUTH PAcu€Thl M CpPaBHUBATh TMOJYYCHHOE 3HAYCHHE (PU3MUECKOU
BEJIMYMHBI C U3BECTHBIMH JIAHHBIMU;

pacmo3HaBaTh MpoOJIeMbl, KOTOPHIE MOKHO PEUIUTh MPU TOMOIIHN (PU3UIECKIX
METOJIOB, HCIOJIb3ySl OIMCAaHUE WCCIEOBaHUs, BBIACIATh MPOBEPSIEMOE
MPENNOJIOKeHNEe,  OLIGHWBAaTh  MPABWIBHOCTh  TMOpPSAKA  MPOBEACHUSA
WCCIICIOBAHMSI, 1eJaTh BHIBOJIBI;

IIPOBOJUTH OMBITHl MO HAOMIONCHUIO (DU3UYECKUX SBJICHUM WIH (DU3UIECKUX
CBOMCTB Tell (KanmuJUIAPHBIE SBJICHHS, 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €ro
00BéMa, TemmepaTrypbl, CKOPOCTH TPOIlecCa OCTHIBAHWS W HArPEBaHUS TPU
M3TYyYeHUH OT I[BETa W3Mydaromeil (TOTJIOIIaroNieli) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUsT BOJABI OT TeMIepaTyphbl XUAKOCTA W TUIOMIATU €€ TOBEPXHOCTH,
ANEKTpPHU3alMsg TeI W B3aUMOJICMCTBHE  DJCKTPUUYCCKUX  3aps/iOB,
B3aMMOJICUCTBHE TOCTOSHHBIX MAarHUTOB, BU3yaJIW3allis MarHUTHBIX TOJIEH
MIOCTOSIHHBIX MarHWTOB, JCUCTBUS MArHUTHOTO ITOJIS HA MPOBOJHHK C TOKOM,
CBOMCTBA DJIGKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUTATEINS TOCTOSTHHOTO TOKa):
(dopMyIMpOBaTh MPOBEPSIEMBbIE TMPEATONOKEHHS, COOMpPATh YCTAaHOBKY U3



MPEJIOKEHHOTO0 000pYAOBaHUSA, OMMCHIBATH XOJ ONbITa M (POPMYIHUPOBATH
BBIBOJIBL

BBITIOJIHATDh TPSIMbIE H3MEPEHUsI TEeMIepaTypbl, OTHOCUTEIbHON BIIaKHOCTH
BO3/lyXa, CUJIbI TOKA, HAMPSHKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U
JTATYUKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAaThl U3BMEPEHUN C YUETOM
3aJ1aHHON a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (U3MUECKOW BETUYHHBI OT
APYTO# C UCIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUI (3aBUCUMOCTH COMPOTHUBICHUS
MPOBOJAHMKA OT €ro JJIMHBI, IUIOMAAN TOMEPEYHOTO CEYCHHS] U yAEIBHOTO
CONPOTHUBJICHUSI BEIIECTBA TNPOBOJAHMKA, CWJIBl TOKa, HUIYIIETO  4Yepe3
IIPOBOJTHUK, oT HaIPsHKEHUS Ha POBOJHHUKE, UCCIIEJOBAaHHE
MOCJIEIOBATEIbHOTO W MApajuleIbHOIO  COCJUHEHUH  MPOBOJAHHUKOB):
TUTAHUPOBATh HMCCIIEJIOBAaHUE, COOMpATh YCTAHOBKY W BBINIOJHATH M3MEPEHUS,
clenysl TPEAJIOKEHHOMY IUIaHy, (UKCHpPOBATh pe3yibTaThl TMOTYyYECHHOU
3aBUCUMOCTH B BUJIE TAOJMUIl U TpaUKOB, JeJaTh BBIBOJBI IO pe3yjbTaTam
UCCIIEJOBaHMS;

MPOBOAWTh KOCBEHHBIE M3MEpeHHs (U3MUecKuX BeNW4yuH  (yJdenbHas
TETUIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE MPOBOJHUKA, pabOTa M MOIIHOCTH
ANEKTPUYECKOTrO TOKa): TUTAHUPOBATH U3MEpEeHUs, cooupatb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIysl MpPEIJIOXKEHHOW HHCTPYKIHUH, MU
BBIYHCIIATH 3HAYCHUE BEJIMYMHBI;

coONI0IaTh MpaBWIa TEXHUKHA O€30MacHOCTH NpH padoTe ¢ JadopaTOPHBIM
000pyIOoBaHUEM;

XapaKTepU30BaTh MPUHIIMUIBI JTEHCTBUS H3yUYEHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB € OMOpPOW Ha UX ONHUCaHWs (B TOM YHCJE: CHCTEMa OTOIUICHUS
JIOMOB, THUIPOMETp, MapoBas TypOWHA, amIepMeTp, BOJbTMETP, CUETUUK
AIIEKTPUIECKON IHEPTHH, AIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, JEKTPOJBUTATENb MOCTOSSHHOTO TOKA), UCIOJb3Ys 3HAHUS O
CBOMCTBax  (Pu3MUYeCKUX  SBJICHUH U HeoOxoaumble  (UBHUECKUE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIbHBIC MPUOOPHI
MO0 CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHErO CropaHHs, 3JEKTPOCKOIL,
peocTaT), COCTaBJATh CXEMbl JJIEKTPUUYECKUX LEeNel ¢ IMocieqoBaTeNIbHbIM U
napajijieibHbIM COEJUHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE O0O3HAUYEHHUS
AJIEMEHTOB AIEKTPUIECKUX enei;



MPUBOANUTH MPUMEPHI (HAXOAUTh MH(OPMALMIO O INPUMEPAX) MPAKTHYECKOIrO
MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B TOBCEIHEBHOM KU3HU AJI1 00ecTieueHus
0€30MacHOCTH IIpU 00palleHUN ¢ MPUOOpPaMH U TEXHUYECKUMH YCTPOICTBaMH,
COXPAHEHHUsI 370POBbSl U COONIOACHHUS HOPM 3KOJOTMYECKOIO IIOBEIEHUS B
OKpY’Karollen cpele;

OCYIIECTBIISATH OUCK MHPOpMaIK Pusudeckoro coaepkanusa B UHTtepHere, Ha
OCHOBE UMEIOUIMXCA 3HAHMW W TyTEM CpaBHEHUS  JIOTOJHUTEIbHBIX
MCTOYHUKOB BBIJCIATh HH(POPMALIMIO, KOTOPAsl SBISETCS MPOTUBOPEUUBON MITU
MOJKET ObITh HEJOCTOBEPHOM;

UCIOJIb30BaTh IPU BBINOJIHEHWN YYE€OHBIX 3aJaHUM Hay4YHO-TOMYJISIPHYIO
TUTEPATYpy (PU3HUECKOTO COAEpkKaHUs, CIPAaBOYHBIE MAaTEPHAIIbI, PECYPCHI
cetu  VHTepHeT, BmameTh  OpuéMaMH ~ KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOILEHUs, 00001Iast
MHPOPMAIIUIO U3 HECKOJBKUX UCTOYHHKOB (PU3UYECKOTO COAEPIKAHUS, B TOM
qucIie nyOJIUYHO TPEICTaBIISTh pe3yNIbTaThI OPOEKTHON WM
HCCJIEI0OBATENbCKOW  JI€ATEIbBHOCTH, IPU 3TOM TIPaMOTHO MCIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmnapaT Kypca (PU3HKH, CONPOBOXK/IAaTh BBICTYIICHUE
IIPE3CHTALUEN;

IPU BBIIIOJIHEHUU YUYE€OHBIX IPOEKTOB U UCCIIEI0BAaHUMN (PU3UUYECKUX IPOLECCOB
pacnpeneniaTb O0S3aHHOCTH B TpPyINIE B COOTBETCTBHUHM C IOCTABJIEHHBIMU
3aJjladyaMH, CJIEAUThH 3a BBIIOJIHEHHWEM IUIaHa JEHCTBUI M KOPPEKTUPOBATH €rO,
aJICKBaTHO OILIGHWBaTh COOCTBEHHBIM BKJIAad B JEATEIBHOCTh TPYIIIH,
BbICTpAauBaTh KOMMYHHMKAaTHMBHOE B3aUMOJICHCTBUE, MPOSBISISL TOTOBHOCTh
paspemiaTh KOH(QIUKTHI.

K konmy oOydenumst B 9 KJjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpa)kaTh C(HOPMHUPOBAHHOCTh y OOYyYaroImIMXCS YMEHHIL:
WCIIONIb30BaTh TIOHATHS: CHUCTeMa OTCUéTa, MaTepHalibHas TOYKa, TPACKTOPHSI,
OTHOCHTENFHOCTh ~ MEXaHWYECKOro  JBWXKEeHHs, aeopmamms  (ympyras,
IUIaCTUYECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE, HEBECOMOCTb U
NEePerpy3Ku, LEHTP TIKECTH, aOCOMIOTHO TBEPIOE TENIO, LEHTP THKECTH
TBEPAOrO Teja, PaBHOBECHE, MEXaHWYECKHME KOJeOaHWs W BOJHBI, 3BYK,
UHPpPa3BYyK W YIABTPa3BYK,  DJIGKTPOMArHWUTHBICE  BOJHBI,  IIKaja
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTh, CIEKTPHI
WCIyCKaHWsl W TorjiouieHus, anbda, Oera- ¥ TraMMa-u3Iy4yeHHs, H30TOIIBI,
AJIepHast SHEPreTUKa;
paznuyaTh sABJIECHHUS (PaBHOMEPHOE M HEPABHOMEPHOE IMPSIMOJIMHEWHOE
JIBUYKEHUE, PABHOYCKOPEHHOE MPSMOIMHEIHOE ABMKEHUE, CBOOOJHOE NaJieHUE



T€J, PaBHOMEPHOE JBW)XXEHHE II0 OKPYXHOCTH, B3aUMOJECHCTBUE TEIl,
pEaKTHUBHOE  JBIDKCHHE, KojebaTelbHOe JABWKEHHE (3aTyXawimue u
BBIHYX/ICHHbIE K0JI€0aHUs), pE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKa,
IPSIMOJINHEWHOE PaclpOCTPAHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA, IMOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3IokKeHUE OEJI0ro CBETa B CIEKTP U CIOKEHHUE
CHEKTPaJbHBIX LIBETOB, AMCIEPCHS CBETA, €CTECTBEHHAS PaJMOAaKTHUBHOCTD,
BO3HMKHOBEHHE JIMHEMYAaTOr0 CHEKTpa W3JIyYeHHUs]) [0 OIMCAaHUI0 HUX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIHUX JaHHOE
(uznyecKoe sBIICHUE;

pacno3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUYECKHUX SIBJIEHUN B OKPY>KAIOUIEM
Mupe (B TOM uHciie (GU3HYECKUE SIBJICHUS B MPHUPOJAE: NMPUIMBBI U OTJIMBBI,
nBrkeHue 1iaHeT CONHEYHOM CHUCTEMBI, pPEaKTUBHOE JBUXEHHUE KUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, I[yHAMM, 3XO, LIB€Ta TeJ, ONTHYECKUE SBICHUA B IPUPOLE,
OMOJIOTUYECKOE JEHCTBUE BUAMMOIO, YJIbTPa(dUOJIETOBOIO MU PEHTTEHOBCKOIO
U3IIyYEHHUI, €CTECTBEHHbI pPAaJUOAKTUBHBIA (OH, KOCMUYECKHE JIy4H,
PaAMOAKTUBHOE U3JIy4EHHUE TPUPOJHBIX MUHEPAIIOB, JEHCTBUE PAINOAKTHBHBIX
U3JyYEHU HA OPraHu3M 4YEJIOBEKa), IPU 3TOM IMEPEBOJAUTH MPAKTUYECKYIO
3ajaqyy B y4eOHyl0, BBIJIEHATh CYLIECTBEHHbIE CBOMICTBa (IPU3HAKH)
(pU3HYECKUX SBIICHUI;

ONUCHIBATh HW3YYECHHbIE CBOICTBA Tel M (U3NYECKUE SBIICHUS, HCIOJIb3Ys
¢u3nueckue BeIMYMHBI (CpelHSAsI M MIHOBEHHas CKOpPOCTh Tela [MpHu
HEPaBHOMEPHOM JIBMDKEHUHM, YCKOPEHHE, TMepeMelleHue, IMyTh, YyIJoOBas
CKOpPOCTb, CHJa TPEHHUS, CWJIA YOPYrOCTH, CHUJAa TSKECTH, YCKOpPEHHUE
CcBOOOJHOIO MaJieHus1, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHUJIbI, MEXaHUYeCKas
paboTa M MOIIHOCTb, NOTEHLUUAIbHASI JHEPrus Teja, MOJHATOrO0 Haj
MOBEPXHOCTHIO  3€MJIM, TOTEHIMAIbHASI JHEPrUsl  CXKATOM  MPYNKUHBI,
KUHETUYECKasi SHEprus, IMOJHas MeXaHW4ecKas SHEprus, NepHoj] U YacToTa
Kosie0aHuil, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA,
MoKa3aTeslb MPEeIOMIICHUSI Cpelbl), MPU ONUCAHUU TPABUIBHO TPAKTOBATH
(Gu3nYeCKUil CMBICI HCIOJIb3YEMbIX BEJIMYUH, OOO3HAUEHUS U EIUHUIIBI
(GU3MUEeCKUX  BEJIMYMH, HAXOIUTh (QOpPMyJNbI, CBA3BIBAIOLIME JAaHHYIO
(U3MUECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH IpaUKU U3yUEHHbIX
3aBHUCHUMOCTEH (PU3NUECKUX BEJIUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUECKHE SBJICHUS U MPOLIECCHI, UCTIOIb3YS
3aKOH COXPaHEHWs DJHEPruu, 3aKOH BCEMUPHOIO TATOTEHHUs, NPUHLUI
CYNEPIIO3ULIMHA CHWJI, TPUHUMII OTHOCHUTEIBHOCTH ['anmuies, 3akoHbl HprOTOHA,
3aKOH COXpaHEHUsI HMMIIYJIbCa, 3aKOHbl OTPAXEHUsT M TNPETOMIICHHUS] CBETa,



3aKOHBI COXPAaHEHUS 3apsAJ0BOTO M MACCOBOTO YMCE MPU SJIEPHBIX PEaAKIMIX,
Ipy 3TOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3aMUCBHIBATh €ro
MaTEMaTUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE MPOIIECCHl M CBOMCTBA TEJI, B TOM YUCJE U B KOHTEKCTE
CUTYyallMil TPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBIABISATh MPUYHMHHO-
CIIEICTBEHHBIC CBSA3H, CTPOUTHh OOBACHEHUE U3 2—3 JIOTMYECKUX IIAaroB C
Omopolt Ha 2-3 W3YYCHHBIX CBOMCTBA (PU3WYECKUX SBICHHUN, (PUIUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3a7aud (ONMUpAroLIUMecs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIONB3YSl 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOIIKE (PU3UUYECKHE BEIMYUHBI: Ha
OCHOBE aHallM3a YCJOBHS 3a/ladyll 3alHChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH
HEJOCTAIOIINE WM W30BITOYHBIE JaHHbIC, BBIOMpATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMBIE  JUIsl  pElIeHHs, MPOBOAUTb pacy€Tbl U OLEHUBATh
PEAIUCTUYHOCTh  MOJYYEHHOIO  3HA4YeHUs  (PU3MYECKOW  BEJIMYMHBI,
pacmo3HaBaTh MPoOIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (PU3NIECKUX
METOJIOB, HCIIONIb3Yysl OIMCAaHUE WCCICNOBAaHUs, BBIACIATh TMPOBEPSIEMOE
OpPEINOJIOKEHNE,  OLUEHUBAaTh  NPAaBUIBHOCTh  NOpSAAKAa  IPOBEACHUS
UCCIIEIOBaHMUS, JIEJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOMIOACHUN U
OTIBITOB;

MPOBOAMTH OIBITH MO HAOMIOAECHUIO (PU3NYECKUX SBICHUNA WM (PU3UIECKHUX
CBOMCTB Tenl (M3ydeHHE BTOpPOro 3akoHa HplOTOHa, 3aKOHa COXpaHEHUs
SHEPTUM, 3aBUCUMOCTD MEpPHOJIa KOJIeOaHU! NMPYKUHHOTO MasTHHUKA OT MacChl
rpy3a W KECTKOCTU TPYKWHBI M HE3aBUCUMOCTb OT AaMIUIUTYABl MAaJbIX
Kosie0aHull, NPSIMOJIMHEWHOE paclpOCTpaHEHHE CBETa, pPas3lioKeHHe Oeoro
CBETa B CHEKTP, U3YUEHHUE CBOICTB M300pake€HNUs B IIJIOCKOM 3€pKajie U CBOMCTB
M300pakKeHUsl MpeaMeTa B COOMparoilei JuH3E, HAOJIOJICHUE CIUIOUIHBIX U
JMHEHUYAThIX CIIEKTPOB HM3IYUYCHHS): CAMOCTOSTENIbHO COOMpaTh YCTAaHOBKY W3
U30BITOYHOTO HAOOpa 000PyIOBaHUS, OTIMCHIBATH XO/1 OMBITA U €T0 PE3yJIbTaTHI,
(opMyIMpPOBATH BHIBOIBI;

OPOBOJUTH IPU HEOOXOJMMOCTH CEPUI0 TPSIMBIX H3MEPEHHM, oIpenenss
cpeaHee 3HaueHWe u3MepseMoil  BenuuuHbl  ((POKycHOe — paccTosiHue
coOupatomieid  TUH3BI), OOOCHOBBIBATH  BBIOOp  croco0a  M3MEpeHUs
(M3MepUTENHHOTO TTPUOOpPA);

NPOBOAUTH  HWCCJIENIOBAHUE  3aBUCUMOCTEH  (PU3WMYECKMX  BEIMYUH  C
MCIIOJIb30BaHUEM MPSIMBIX H3MEPEHUH (3aBUCHUMOCTH MYTH OT BpPEMEHHU INpu
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHON CKOpPOCTH, Mepuojaa KosieOaHui
MaTeMaTHYeCKOTO MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKCHHUS
CBETa OT yTJia MaJeHUs W yria MpeIoMJICHHs OT yria MajaeHus): MIaHUPOBaTh



HCCJIEIOBAaHUE, CaMOCTOSITEIbHO  coOMpaTh  YCTaHOBKY, (UKCHPOBATH
pe3yIbTaThl IOJYYCHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUAC TAOIHI] U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHMUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIMYUH (CPENIHSASI CKOPOCTh U
YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHUE CBOOOJIHOTO
MajeHusi, JKECTKOCTh TMPYKUHBI, KOIPPHUIIMEHT TPEHUS CKOJBKCHUS,
MexaHu4yeckas paboTa W MOIIHOCTb, YacTOTa U TMEPHOJ  KoJeOaHMi
MaTEMaTUYECKOTO U MPYKUHHOTO MAsATHUKOB, ONTHYECKas cuja coOMparolen
JUH3bl, PpaJUOAKTUBHBIA  (OH): TUIAHUPOBATH U3MEpPEHHUs, COOHpaTh
DKCIIEPUMCHTAJLHYI0  YCTAHOBKY W  BBINOJHATH  HM3MEPEHUS,  CIEIys
MPEUIOKCHHOW ~ WHCTPYKIIMH,  BBIYMCIATH  3HAYCHHWE  BEIWYMHBI U
aHAJIM3UPOBATh TMONTYYCHHBIE PE3YyJbTaThl C Y4ETOM 33JaHHON MOTPEUTHOCTH
U3MEPEHUN;

coOI0/IaTh MpaBWJIa TEXHUKUW O€30MacHOCTU Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

pasnuyaTh ~ OCHOBHBIC TPU3HAKKM  HM3YYCHHBIX  (PU3MYECKHX  MOJETEH:
MaTepuaabHas TO4YKa, aOCOMIOTHO TBEPIOE TENO, TOUCYHBIH MCTOYHUK CBETA,
Jy4, TOHKas TUH3a, TUTaHEeTapHasi MOJIETb aToMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO
aJpa;

XapaKTepU30BaTh MPUHIIMIIBI JEUCTBUS MU3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPONCTB C OMOPOM HAa WX OMHCAHHUS (B TOM YHCIE: CIHIAOMETpP, NaTYUKU
MOJIOKEHHUS, PACCTOSHHUA W YCKOPEHHS, pakeTa, 3XOJOT, OYKU, IMEPUCKOTI,
¢doroanmapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOM, JO3MMETp, Kamepa
Bunbcona), wucmonp3yss 3HaHMS O CBOMCTBaX (DU3MYECKUX SIBICHUN U
HeoOXoMuMble (PU3UIECKUE 3aKOHOMEPHOCTH;

HCITOJIB30BaTh CXEMbI M CXEMAaTUYHBIC PUCYHKH HW3YUYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOIECCOB IMPHU
pEIICHUN yYeOHO-TIPAKTHYECKUX 3a/1ad, ONMTHYECCKUE CXEMBI I TOCTPOCHHS
M300paKeHUM B TJIIOCKOM 3€pKajie U coOUparonieit JIMH3E;

NPUBOJUTH TIPUMEPHI (HAXOIUTh MHGOPMAIMIO O MPUMEpax) MPAKTUYECKOTO
WCIIOJIh30BaHUs (PM3NYECKUX 3HAHUM B TIOBCEHEBHOM JKM3HU JJIsl 00ecTieueHus
0€30macHOCTH MPHU O0paIIeHnu ¢ TPUOOpPaMu M TEXHUYECKUMHU yCTPONUCTBAMH,
COXPaHEHHUs 370POBBSI U COONIOJACHHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPYJKaroIIEH CPELE;

OCYIIECTBIIATh MOUCK HHpOpManuu (HU3NIECKOro coaepxkanusi B MHTepHeTe,
CaMOCTOSATENbHO  (OPMYJIUpPYsT  TOWCKOBBIM  3alMpoc, HAXOAWUTh  IyTH
ompeneneHus  JOCTOBEPHOCTH  TOJMYyYeHHOW WH(OpManuMu Ha  OCHOBE
UMEIOIIIUXCS 3HAHHH u JOTIOJTHUTEITBHBIX HUCTOYHHKOB,;



WCIIOJIb30BaTh MpPHU BBIMOJIHEHUM YYEOHBIX 3aJaHUN HayYHO-TIOMYJISIPHYIO
IUTepaTypy (U3NYECKOTO COJEp:KaHUs, CIPABOUYHBIE MAaTEPHUAJIbl, PECYpPCHI
cetu  MHTepHer, Biagers  nOpuéMaMu  KOHCHEKTHPOBAHUS  TEKCTa,
npeodpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
uH(GOpPMAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO COJIEPIKAHUA,
MyOJIMYHO MPEACTABIATh PE3YJbTaThl MPOECKTHOM WM HCCIIEN0BATEIbCKOM
NEATEIBHOCTH, IIPX 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4YCHHBIN TOHATUNHBIN
anmapaT HM3y4aeMmoro pasjena (U3MKH U COIPOBOXKJAATh BBICTYIICHUE
npe3eHTalnel ¢ yuéToM 0COOEHHOCTEH ay TMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabuble IIpakTnuyeckue
n/n NpOrpamMmbl Bcero 5 p o0pa3oBaTejbHbIE
padoThI padoThI pecypesi
Pa3nen 1. ®usuka u e€ poJib B MO3HAHUU OKPY:KAKOIIEro Mupa
bu6mmoreka [IOK
1.1 Pusuia - Hayka 0 Ipupoze 2 0 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 DH3HUCCKHUC BETHHHEI 2 0 0 https://m.edso0.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBEHHOHAYYHBINA METOJI TO3HAHUS 2 0 1 https://m.eds0o.ru/7f416194
Hroro 1o pasaeny 6
Pa3nen 2. [lepBoHaya/IbHbIE CBEAEHUS O CTPOEHUH BEIleCTBA
bu6mmoreka [IOK
2.1 Crpoenue BemecTsa 1 0 1 https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 2 0 1 bubnmnoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
2.3 ArperatHble COCTOSHUS BEIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro 1o pasueiy S
Pa3znen 3. /IBH:KeHHMe ¥ B3aMMOAeCTBHE TeJl
bu6nuoreka [JOK
31 Mexannteckoe ABrKeHHe 3 0 1 https://m.eds00.ru/7f416194
bu6nuoreka [JOK
3.2 Huepius, Macca, IIOTHOCTh 4 0 1 https://m.edso0.ru/7f416194
3.3 Cuna. Buapl cun 14 1 2 bubimoreka [IOK



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

https://m.edso0.ru/7f416194

Hroro 1o pasaery 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH H ra3oB
41 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 1 bubnmoreka [JOK
' TeJIaMH, )KUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlanenue xuKoctn > 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe naneHue 0 1 https://m.eds00.ru/7f416194
44 JleficTBrE AKUIKOCTH U raza Ha OrpyKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pasueny 21
Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHeprus
bubmuorexa [JOK
5.1 Pabora u MOIHOCTS 3 1 https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
9.2 Hpoctere Mexanm3mbl S 1 https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
5.3 Mexannueckas sueprus 4 0 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 15



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

KoauyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM (uudgposbie)
Ne ni/m IpOrpaMMEI Beero KOﬁHTpO.]IbeIe HpﬁaKaneCKne 0BPA30BATETbLHBIE
padoThI padoThI pecypesi
Pa3znea 1. TensioBbIie ABJICHUA
. bubmuorexa [JOK
1.1 CTpoeHHE ¥ CBOMCTBA BEIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennosbie mpoueccat 21 ! > https://m.edsoo.ru/7f4181ce
Hroro 1o paszaeny 28
Pa3nen 2. DiaekTpuyecKue  MATHUTHBIE SIBJIEHHUS
21 DIIEKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSTHHBIN AIIEKTPUIECKHI TOK 20 1 7 https://m.eds0o.ru/7f4181ce
bubmmoteka [IOK
2.3 MarsnThbiC ABICHUA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 ONCKTPOMArHMTHAA HHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro 1o pasueiy 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposbie)
Ne ni/m IpOrpaMMEI Beero KOﬁHTpO.]IbeIe HpﬁaKaneCKne 0BPA30BATETbLHBIE
padoThI padoThI pecypeb
Paznea 1. Mexanu4deckue siBJIeHUHA
11 Mexannyeckoe ABHKEHHUE U CIIOCOOBI €T0 10 0 1 bubnuorexa [JOK
' OnucaHus https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BsanMozericTBre Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKOHbI COXpaHCHHUA 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 40
Pa3nen 2. Mexanndeckue KoJ1e0aHUsI U BOJIHBI
bu6mmoreka [IOK
2.1 Mexanrieckue konebanms ! 0 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 Mexanueckue BONHEL 3BYK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 15
Pa3nen 3. Dj1eKTPOMATHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 0 2 bubnmnorexka [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 6
Pa3nen 4. CBeToBbI€ sIBJIEHUS
but6mmorekxa [IOK
41 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 0 2 https://m.eds0o.ru/7f41adab
4.2 JIMH3BI U ONITHYECKHE TIPUOOPHI 6 0 3 bubmorexa [TOK

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

bubmuorexa [JOK

4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro 1o pasueny 15
Paznen 5. KBaHTOBBIE sIBJIEHUSI
bubmuorexa [JOK
5.1 Hcmyckanue U MOrIIOMIEHHE CBETA AaTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoteka [IOK
5.2 CTpoeHHE aTOMHOTO si21pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
5.3 slnepubie peakium ! 1 https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 17
Pa3nen 6. [loBTOpHTEILHO-0000111a101IHIT MOTYJ/Ib
6.1 [ToBTOpEHME M 0000IIIEHNE CONEePKAHUS 9 2 bubmuorexa [JOK
' Kypca ¢husuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueiy 9
OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 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

IHHOYPOYHOE II'TAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Kontpoabubie| IIpakTuyeckue
n/n P Bcero OHTPOI P o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl

1 ®dusuka — HayKa o npupoze. SBieHus
MIPUPOJIBI

2 ®dusnuecKkue BICHUs
Ou3nYeCKue BEIIMYUHBI U HX H3MEPCHUE
VYpok-uccienopanue "M3mepenue

4 TEMIIEPATYPHI PU ITOMOIIHN KUKOCTHOTO 1
TEPMOMETPA U JIaTUMKa TeMIiepaTrypbl"”

5 MeTtoabl Hay4yHOTrO Mo3HaHus. OnucaHue bu6nuorexa [JOK
(bu3nYeCKuX SBJIECHUI C MOMOLIBIO MOJIENIEN https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

6 JTAIBHOCTH MOJETA MIapUKa, MyIEHHOTO 1
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJbllie
BBICOTA ITycKa"

7 Crpoenue BemecTBa. ONbIThI, TOKa3bIBAIOIINE bu6nuorexa [JOK
JIUCKPETHOE CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBuKeHHE 4acTHUIl BEIIeCTBa bubmrorexa LIOK

11 BeIlt https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMnbITHI IO 1
HaOJII0/IEHUIO TETJIOBOTO PACIIMPEHUSI Fa30B»

10 ArperaTHble COCTOSIHHSI BEIIECTBA

11 Oco0eHHOCTH arperaTHbIX COCTOSIHHUM BOIBI. bu6muoreka [IOK

O6o6menue no pasneny «lleppoHavanbHble

https://m.edsoo.ru/ff0a0378



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

CBCACHUA O CTPOCHHU BCIICCTBA»

MexaHuveckoe IBIKeHHe. PaBHOMepHOE 1 bubmuorexa [JOK
12 HEPAaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Equnnisl ckopoctu ﬁg&nﬁr(fg éc s?)gr(alliffo 2079¢
14 Pacuer nnyTy 1 BpeMEeHM IBUKECHUS ]th 6J,IHOTeKa HOK
ps://m.edsoo.ru/ff0a0ae4
15 Wuepuusi. Macca — Mepa HHEPTHOCTH Tell ﬁggn;//lﬁf: CI; ;58/11;0 20¢10
16 ILmoTHOCTH BemiecTBa. Pacuer Maccel u bubnnorexa [JOK
o0BbeMa Tella o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 ﬂa6opaTopHa;.1. pabora «Onpenenenue
IUIOTHOCTHU TBEPJIOTO TEIay
18 Pemenue ?:aI[a‘I o Teme "[lmoTHOCTH bubnnorexa [JOK
BEIECTBA https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepHUCTHKa B3aUMOACHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGopatopHas pabota «M3ydyeHue
20 3aBUCUMOCTH PaCTsKEHUS (IedopMaIum)
NPY>KAHBI OT TIPUIIOKEHHON CHITBD)
21 [[Bnenue Tarorenus. Cumia TsHKECTH
| oy e vk e B 0K
" https://m.edsoo.ru/ff0al1778
93 Cuna TspKecTH Ha IpyTruX IUTaHEeTax. bu6muoreka [IOK
dusnyecKue XapaKTepUCTUKHU IIJIAHET https://m.edsoo.ru/ff0a1502
24 Uzmepenue cui. lunamomerp Eﬁ?ﬁgggggﬁmm cc
25 Bec Tena. HeBecomocth bubmorexa TIOK

https://m.edsoo.ru/ff0al778



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
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

%6 Ciio’)keHue ABYX CHUJI, HAPABJIEHHBIX 110 bubnmoreka [JOK
OJHOM npsiMoil. PaBHOIEMCTBYIOIIIAS CUIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amau no reme "PaBHoaeicTByOMas
cur"

28 Cwta TpeHus u e€ BuIbl. TpeHue B IPUPOIC U bubmuorexa [JOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtophast pabora «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT bubnnorexa [JOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINUXCS TTOBEPXHOCTEH»

30 Pemenue 3amay Ha onpeiesieHUe
PaBHOACHCTBYIOLIEH CUIIbI
Pemenne 3anau mo temaM: «Bec Tenay, B LIOK

31 «I"paduueckoe nzodpakenue cum», «CUiIbD», 1 J_H/IOTeKa
(PaBHONEHCTBYIOMA CHID https://m.edsoo.ru/ff0alde0
KonTposabHas padbora no tTemam:

30 «Mexannueckoe IBIKEHHE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «['padhuyeckoe
n3zo0paxenue cumy, « CHIbD

33 Jasnenue. CriocoObl yMEHbBIIIEHUS U bubmorexa [JOK
YBEIIUYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnmnoreka [JOK
oT 00BbEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [Tepenada naBneHus TBEPIBIMH TEIIAMH, bu6nunorexa [JOK
JKUJIKOCTSIMHU M Ta3amHu. 3akoH Ilackansg https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHne B )KMAKOCTH U ra3e, BBI3BAaHHOE but6mmorekxa [IOK
JEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlaBineHue B bubmuorexa [JOK
JKMJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOmraronuecs cocyabt bubnmnoreka [JOK
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https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 Tunpasaacciuii npece https://m eds00.ru/ff023136
40 Manomertpsl. [lopiiHeBOM KUAKOCTHBIN HACOC
41 Atmocdepa 3emitn 1 MPUUYUHBI €€ bubnmnoreka HOK
CyILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubnuorexa [JOK
42 Bec Boznyxa. AtmocdepHoe 1aBieHue https://m.edsoo.ru/ff0a2bsa
43 Uzmepenue atmocdepHoro napieHus. OnbIT bubnmnoreka [JOK
Toppuuemnnn https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. ATmocdepHoe HaBIeHHIE bu6nuoreka [IOK
45 :
Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ampay mo Teme " AtmochepHoe
nasieHue"
47 JleiicTBUE KUIKOCTH U ra3a Ha MOTPyKEHHOE bu6muoreka [IOK
B HUX Te€J0. ApXUMenoBa cuiia https://m.edsoo.ru/ff0a3276
8| memamcumouch o, aeforsytouei ma Bufmiorerca LIOK
t > yIot https://m.edsoo.ru/ff0a33fc
TEJIO, MMOTPYKEHHOE B )KUIKOCTH)
JlaGopatopHasi paboTa 1o Teme
49 «HMccnenoBanue 3aBUCUMOCTH Beca Tella B bubmuoreka [IOK
BOJIe OT 00BEMA OTPYKEHHOU B JKUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tena»
bu6nunorexa [JOK
50 Tlnapanme Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U

omnpeneneHue e€ rpy30noabLEMHOCTH"
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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

Pemenue 3anau no temam: «IlnaBanue cynos.

52 BoznyxomnaBanue», «JlaBieHne TBEpAbIX TEI buGnnorexa LIOK
yXOn? ’ P . https://m.eds00.ru/ff0a3654
JKUJIKOCTEH U Ta30B)

53 KoHnTtpoinbHast pabora o teme «JlaBieHue

TBEPJIBbIX TEJ, )KUJIKOCTEH 1 Ta30B»
bubmuorexa [JOK

>4 Mexaumsecias pabora https://m.eds00.u/ff0a3f82

bubnnorexa [JOK

95 MosocTs. EAMHHIG MOWHOCTH https://m.edsoo.ru/ff0a3f82

56 Vpok-uccinenopanue "Pacuét MOIIHOCTH, 1
pa3BUBaeMOM Ipu NOAbEME MO JiecTHUIIE"

57 [Ipocthie MexanusMmel. Peiuar. PaBHOBecue
CHJI Ha pblYare
Ppruaru B TexHuke, ObITY U IPUPOJC.

58 JlaGoparopHas paboTa «}i/ICCJ'E)eI[F())BI:IHI/IC 0.5 Bubmiorexa LIOK

N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara»

59 Pemenne 3a1a4 1mo Teme « Y CIIOBUSA bu6nuoreka [IOK
PaBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
KoadduimenT moneznoro neicTBus

60 mexaHu3Mma. JlaboparopHas paboTa 0.5
«M3mepenne KI1/[ HakIOHHON IIIOCKOCTH

61 Pemenue 3amau mo reme "PaboTa, MOIITHOCTS, bubmuorexa [JOK
KITa" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas 3Heprus. Kunernueckas u bubmuoreka [IOK
MOTEHIMAIbHAs SHEPTUs https://m.edsoo.ru/ff0a4252

63 3aKOH COXpPaHCHHS MEXaHHUECKOH SHEepPTUr Bubmiorexa [JOK

P P https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
64 "DKCIepUMEHTaIBHOE ONPEEIIEHNE 1

W3MEHEHMS KHHETUYSCKOM U IIOTEHIIUAIbHOM



https://m.edsoo.ru/ff0a3654
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https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

SHEPruM MPU CKAaThIBAHUU TeJa [0 HAKIOHHON
MJI0CKOCTH"

65 Kontponbnas pabora no teme «Pabora u 1
MOILHOCTb. DHEPI U

66 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnnoreka [IOK
"MexaHnueckoe JBUKeHUE" https://m.edsoo.ru/ff0adee6

67 PesepBHrlit ypok. Paborta ¢ TekcTamu 1o Teme 1 bubnmnoreka [JOK
"JlaByieHue TBEPBIX T, )KUJIKOCTEN U ra30B" https://m.edsoo.ru/ff0a4ffe
PesepBHrlit ypok. Paborta ¢ TekcTamu 1o Teme

%8 | "Pacora. M Sueprus’ !

abota. MomHoOCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
T
i eMa ypoka Beero KonTpoabuble| IlpakTuyeckue 06pa3oBaTeabHbIE
padoThbI padoTbI pecype
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KHUHETUYECKOM TEOpUHU U UX ogLITgHe bubmnorexa [TOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT
3 Monenu TBEPAOTO, KUIKOTO B ra3000pa3HOro bu6mmoreka [{OK
COCTOSIHMI BeIllecTBa https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSIHUH BEIECTBA Ha
OCHOBE IMOJIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKON TeOpHH
5 Kpucrannnueckue u amopdusbie Tena bubmnorexa [IOK
P p https://m.edsoo.ru/ff0a5800]
6 CmauvBaHME U KalWJUIIPHOCTb. bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530]
7 TennoBoe pacumpeHue u cxaTue bubmiorexa LIOK
pacimp https://m.edso0.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YACTHI]
9 BuyTtpennsist sneprusa. CrocoObl H3MEHEHUs bubnuoreka [IOK
BHYTPEHHEHN SHEPIrUU https://m.edsoo.ru/ff0a5c60
10 Buapr Tenonepenaun bubmorexa [TOK
A pel https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 bubnuoreka [IOK

HCIIOJIb30BaHNE TEIIOBBIX CBOMCTB BC€IICCTB U

https://m.edsoo.ru/ff0a65c0
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MaTepHaJioB B IEIISX dHEprocoepexeHus"

12 KonuuectBo TeminoTel. Y aeapHast bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo0.ru/ff0a6976
13 VYpaBHeHue TeroBoro 6ananca. TermmooomeH bubnmoreka [JOK
U TEIUIOBOE PABHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabota "HccnenoBanue
14 SIBJICIfI/ISI TEHHO(I))6MeHa npu CMi[HII/IBaHI/II/I Enbmiorexa OK
o . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSTYEH BOJIBI
Pacyer konmdecTBa TETIOTH, HEOOXOAMMOTO
15 JUISL HarpeBaHUs Tella U BBIACISIEMOT0 UM MPU
OXJTKICHUHT
16 JlaboparopHas pabota "OmnpeneneHue bubnnoreka [JOK
YAEJIbHOM TEII0EMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0]
17 DHeprus ToIUIMBa. Y IelbHas TEIIoTa bubnuorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAITNYECKUX 221 VY nenpHas TemioTa bubmorexa [JOK
P ' https://m.edsoo.ru/ff0a71d2
TJTaBJICHUS
JlaGopatopHas pabota "Omnpenenenue bubnuoreka [JOK
19 . " :
YAEJIBHOU TEIIOTHI IUIABJICHHUS JIbJIA https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y penpHas Temnora
21 napooOpazoBaHMsI U KOH/IEHCAIIUH. bubnuorexa [IOK
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHHUS
Brnaxnocts Bo3ayxa. JlaboparopHas pabota
22 "Onpenenenue §¥Hocmem}:{oﬁ I])Bﬂa)KEIOCTI/I bubanorexa [IOK
P " https://m.edsoo.ru/ff0a7628
BO3IyXa
23 Pemenuie 3a1a4 Ha onpeiesieHIe BIAXHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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BO3yXa

[TpuHIMIIBI PaOOTHI TETIOBBIX JBUTATEIICH.

24 [TapoBas TypOuHna. J/[BuraTesb BHyTpEHHETO
cropanus

o5 KIIJI rerutoBoro aBuraresns. TeraoBbie bubnuoreka [IOK
JIBUTATENIN U 3aILHUTA OKPYIKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHUS U MPEeBpallleHUs YHEPTHH B
TETUTIOBBIX ITPOLIeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

27 ”TeI:mOBLIe ;IBneHI/IT;II) I/I3M6H6II){I/IC arperaTHbIxX bubmiorexa LIOK

o i P https://m.edsoo.ru/ff0a83f2
COCTOSIHHM BEIIeCTBA
Kontponbnas padota no teme "TernmoBsie
P P . bubmnoreka [IOK
28 sBlieHUs. MI3MeHeHue arperaTHbIX COCTOSTHUMA
" https://m.edsoo.ru/ff0a86ae
BelIeCTBa

29 Dnektpuzanys Tei. J{Ba poaa dMeKTPUIECKUX
3aps0B

30 Ypok-uccienoBanue "IaeKTpU3AIMS TEI
WHIYKUHUEW U IPU CONPUKOCHOBEHUU"

31 B3aunmoneiicTBre 3apsoKeHHBIX TeIl. 3aKOH bubaunoreka IIOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nosie. HanpsokeHHOCTD

32 JJICKT queCKoro moJts. 11 I/II)HHHH bubmiorexa LJOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UINH YIEKTPUUECKUX TTOJIeH
33 Hocutenu snekTpudeckux 3apsios.
DneMeHTapHbIi 3apsan. CTpoeHue atoma

34 [IpoBOTHUKY W TUAIAEKTPUKU. 3aKOH bubmuorexa [JOK
COXpaHEHUs MIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1a4 Ha IPUMEHEHHUE CBOWCTB bubnuoreka [IOK

QJICKTPHUYCCKUX 3aps1/10B

https://m.edsoo.ru/ff0a90cc
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DNEeKTPUUECKUN TOK, YCIOBHSI €T0

Bbub6morexa [JOK

36 cylecTBoBaHUsl. ICTOUHUKH 37€KTPUYECKOTO https://m.edsoo.ru/ff0ag5ad
TOKa
37 JlefcTBUS SJEKTPUUYECKOTO TOKA bubmnorexa LIOK
P https://m.eds00.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 NEKTPUYECKOTO I10JIs1 HA IPOBOJIHUKU U 1
TUBJIEKTpUKN"
39 DNEeKTPUUECKUN TOK B METaJlIax, KUIAKOCTIX bubnuoreka LIOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas ierb U €€ COCTaBHBIE YacTU
Cua Toka. JlaboparopHas pabora bubmuoreka [JOK
41 n n 0'5 .
W3mepenue u peryampoBaHue CHIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BoasTmerp.
42 Ha60pre)1TopHaﬂ pa6OIT)a "U3mepenue u ’ 0.5 Bubmioreka [TOK
" https://m.edsoo.ru/ff0a9e14
peryaupoBaHHe HANPsDKEHUS
ConpoTuBieHne IPOBOAHMKA. Y IEIBHOE bubnuoreka LIOK
43 .
COIIPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabdora "3aBUCUMOCTh
44 AIEKTPUYECKOTO COMPOTUBIIEHHUS TPOBOTHUKA 1 bubnmnoreka [JOK
OT €ro JJIUHBI, ILIOIIAIN ITOIIEPEUYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
45 3aBUCHUMOCTD CUJIBI TOKA OT HAIIPSIKEHUS. bubnmnoreka [JOK
3akon OMa 15 ydacTKa Henu https://m.edsoo.ru/ff0aa44a
JlaGopatopHnas pabora "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 1 bubnmoreka [JOK
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pesucrope”
47 [TocnenoBarenbHOE U TapalIeNbHOE

COCAUHCHUS ITPOBOJHUKOB
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Jlaboparopnas padota "IIpoBepka mpasuiia

48 CJIOKEHUS HANPSKEHUH MpU bubnmoreka [JOK
IIOCJIEI0BATEIILHOM COEIUHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"

JlaGopatopnas pabota "IIpoBepka npaBuia
49 TUISE CEIJ'ILI I")r01<alr)1 U ma aJIJP;eJILI})IOM ’ Eubmorexa LTOK
P p " https://m.edsoo.ru/ffOaadle
COEIMHEHUH PE3UCTOPOB

50 Pewrenue 3anay Ha npuMeHeHue 3akoHa Oma bubnuoreka [JOK
JUTA Pa3JIMYHOTO COSIMHEHUS TTPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akoH J/xoyinsa-JleHna https://m.edsoo.ru/ff0ab124|

59 JIaboparopHas padota "Omnpenenenue paboThl bubnnoreka [JOK
1 MOILHOCTH JIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUECKHE NN U TOTPEOUTEITN

53 JJEKT pI/IquKOITI ;IHe TUU B 61;T Kopotkoe bubmorexa [JOK

P p Y- RoP https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

54 "DnexTpudecKue 3apsaasl. 3apsHKeHHbBIE Tena U bubnmnoreka [JOK
ux B3aumoaercTBusl. IlocToSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUN TOK"

KonTponbHas paboTa mo teme
"DnexTpudecKue 3apsaasl. 3apsKeHHbBIE Tena U bubnmnoreka [JOK

55 . . .
ux B3auMogencTBus. [locTostHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"

56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE

57 VYpok-uccnenosanue "M3yuenune nomneu bubnuoreka [IOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOE T0ojIe. MarHuTHOE T10JIe 3eMITH U bubmuoreka [JOK

58 )
€ro 3HaUYCHHE TSl )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmneIT OpcTena. MaruuTHoe nosue bubnuorexa [IOK
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SJICKTPHUYCCKOI'0 TOKa MarauTHoOE T10J1e
KaTyliK1u ¢ TOKOM

https://m.edsoo.ru/ff0acld2

60

[IpuMeHeHne 31eKTPOMArHUTOB B TEXHHKE.
JlabGopaTopHas pabora "V3ydenue nencTBus
MarHMTHOT'O TIOJISl HA TPOBOJAHUK C TOKOM"

0.5

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOABUTaTEb IOCTOSHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuraTeneii B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.
JlaboparopHas padora "KonctpyupoBanue u
n3yudeHue paboThl dNEKTpoABUTaTENA"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnsiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
nHaykuud. [Ipasuio Jlenna

63

OnekTporerepatop. CriocoObl MoTyYeHUS
AIEKTPUUECKOI SHEPTUH. DJIEKTPOCTAHIIMU Ha
BO300HOB/ISIEMBIX HCTOYHUKAX OHCPIrun

64

[ToaroroBka Kk KOHTPOILHOM paboTe MO TeMe
"DEeKTpUUECKUE U MAaTHUTHBIC SIBJICHUS"

65

KonTponbHas pabota mo Teme
"DJEeKTpUYECKUE U MATHUTHBIE SIBJICHUS "

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PezepHblil ypok. Pabora ¢ TekcTamu 1o teme
"TenuoBele sABieHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accse

67

PezepHblil ypok. Pabora ¢ TekcTamu 1o teme
"[loCTOSIHHBIH 27EKTPUUECKUN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PezepHblit ypok. PaGota ¢ TekcTamu 1o teme
"MarauTHble gBiIeHUA"

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

68

145
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9 KJIACC

KoaundecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
T
/i €Ma ypoka Beero KonTpoabubie IlpakTnyeckue 0BPA30BATETBLHBIE
padoTbI padoTbl pecype
1 Mexannueckoe ABUKeHUE. MaTepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubmmoreka [JOK
MEXAHUYECKOT0 IBUKEHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOJIMHENHOE ABIKEHUE 1 Bubmoreka HOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE IPAMOIMHEHHOE ABUKEHUE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 IIpsAMosIMHENHOE PAaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JIBUJKECHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh ITPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JIaGoparopHas pabora "Onpenenenue
7 CKO peHI/ISI:I) TGJ‘IZE) npu aBH0pcf<[o €HHOM 1 1 Bubmorexa IIOK
yexop pup o ycxop " https://m.edsoo.ru/ff0adb18
JIBIYKEHUH 110 HAKIIOHHOM IUNIOCKOCTH
8 CBo6onHoOe nasnenue tein. Onsite! [anmnes 1
PaBHOMEpHOE ABMIKEHUE 10 OKPYKHOCTH.
9 ITepuon I/FI)qaCTI([)Ta oOpaleHus pJ}IlHHeﬁHaﬂ u 1 Bubmiorexa LIOK
p p ’ https://m.edsoo.ru/ff0ael76
YIJIOBast CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1
. but6mmorexa [IOK
11 IIepseiit 3ak0oH HproTOHA. BekTOop cuiibl 1 https://m.eds00.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
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12 Bropoii 3akon HetoToHa. PaBHoelicTByo1mas bu6mmoteka [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akon Herotona. Cyneprno3uius cui ﬁg&nﬁ:‘?g éc ::358/1%0 26982
14 Pemenue 3a1ay Ha nprUMEHEHUE 3aKOHOB bubnmnoreka HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuita ynpyroctu. 3akoH ['yka ﬁggﬁnﬁr?: CI; ;58/11;0 a6ca2
16 Pemenue 3amau no reme «Cuiia ynpyroctu»
JlaboparopHas pabota «OrmnpeneneHue bubmmoreka [JOK
17 JKECTKOCTHU IIPY>KUHBD) https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cuna TpeHus https://m.edSO(I)l.ru/fanf738
19 Pemenue 3anay no teme «Cuma TpeHUS» ]r?ﬂ@_MOTeKa HOK
ttps://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpeneneHue bu6muoreka [IOK
K03 pHLIMEHTa TPEHUS CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
91 Pemenue 3agau no teme "3akonsl HproToHA. bubmmorexa [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuta TSKeCTH Y 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO TaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBikeHne Tel BOKPYT
23 rpaBuTanmoHHOro 1eHTpa (ConHeunas
cuctema). ['amaktuku"
24 Pemtenne 3agau o teme "Cuia TSXKECTH U but6mmorexa [IOK
3aKOH BCEMUPHOIO TATOTEHUA" https://m.edsoo.ru/ff0af5f8
o5 [lepBas xocmuueckas ckopocTs. HeBecoMocTb bubmuoreka [IOK
U Ieperpys3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBECHE MaTepUAIBHOM TOUKHU. bubnuotexa [JOK

AbcomoTHO TBEPIOE Teno. PaBHOBecHe

https://m.edsoo.ru/ff0afe36
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TBEPAOIO TeJa C 3aKPErIEHHON OChIO
BpalleHUs

27 MowmeHT cuinsl. LleHnTp TsxecTn
28 Pemenue 3amay mo remMe "MOMEHT CHJIBI. bubnmnoreka HOK
Hentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
29| "Mexammeeroe ammene. Bamoseirne Bubmiorera LIOK
rer" https://m.edso0.ru/ff0b0408
30 KonTposabhnas padora 1o Teme "MexaHuyeckoe bu6nuoreka [IOK
nBrxkeHue. Bzaumoneicraue ten" https://m.edsoo.ru/ff0b06ec
Nmnynbe Tena. Umnynbsc cuiibl. 3aKoH
31 COXpZHeHI/ISI I/IMHYJ'ILZEI. VYupyroe u Heypyroe BH6J,]HOTeKa HOK
B3anMOeHCTEHE https://m.edsoo.ru/ff0b07fa
30 Pemenue ?'anaq 1o Teme "3aKoH COXpaHEHUs bubnnorexa [JOK
HMITyJIbCa https://m.edsoo.ru/ff0b096¢c
33 YpOK-KOH(bepeHuHﬂ""PeaKTnBHoe JBUKECHUE B
NPUPOJIC U TEXHUKE
34 Mexanunueckasi paboTa ¥ MOIIHOCTb ]r?tlggsnll//lr('r):: écs%groulllffObO 284
35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U bubnmnoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopatopHas pabota «Onpenenenue padboTb
36 CHWJIBI TPEHUS MPU PaBHOMEPHOM JIBUKEHUU
TeJIa TI0 TOPU30HTAILHON MTOBEPXHOCTI
37 Cas13b sHepruu u paboTsl. [loTeHnnanpHas
SHEPrus
38 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE
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40 JlaGopaTopHas pabora «/3yueHue 3aKoHa bubnmoreka [JOK
COXpAaHEHUS DHEPTUI) https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe ABMKEHUE U €TO bubnmoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomue Konebanus. BeiHyX/1eHHBIC bubnmnoreka HOK
Kosiebaums. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTnueckuil 1 Npy>KUHHBIA MasATHUKA
Ypok-uccieaoBanie «3aBUCUMOCTD IIEPHOIA
44 K(?J'Ie6aHI/II71 (?T ’K€CTKOCTH IIPY>KUHBI U I\I/)IaC(iI Bubsmorexa HOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparieHre SHEPTHH P MEXAHUIECKUX
KOJIEOAHMX
JIaGoparopHas paborta «OmpeneireHue
46 qaCTopTH Hpne Ifoaa Kone6afmIp£1 MIPYKUHHOTO bubnnorexa LIOK
P Py https://m.edsoo.ru/ffOblaec
MAasITHHUKA
JIaGoparopHas padora «IIpoBepka
47 He3aB1?/ICI/Il\1/:I)OCTI/IpHe noja I?oneé)aHHﬁ rpy3a brbnnorexa LIOK
P py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIICHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BoiaHbL. CBOMCTBA
48 MeXaHn4eCKHX BOJH. IIposonsHbIe U bubanorexa LIOK
P https://m.edsoo.ru/ffOb21fe
MIOTICPEYHBIC BOJTHBI
49 VYpoxk-koHpepeHus "MexaHUYeCKHEe BOITHBI B
TBEpOM Tene. CelicMruecKue BOJIHbI"
50 3Byk. PacnipocTpaneHnue u oTpaxeHue 3ByKa
51 VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"
59 I'pomMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 VYpoxk-koH(pepenus "YnpTpa3zByK U bubnuotexa [JOK



https://m.edsoo.ru/ff0b12fe
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UHQPa3BYK B IPUPOJE U TeXHUKE"

https://m.edsoo.ru/ffOb23ca

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

54 "3akoHbI coxpaHeHusi. MexaHnueckue BH6J_IHOTeKa LOK
KONCOAMIS. 1 BOTHEL" https://m.edsoo.ru/ff0b25f0
KonTpomnpHas padora mo Teme "3aKoHbI

55 coxpaHeHus. Mexanndeckue kojaeOaHus u
BOJIHBI"

56 DIIEKTPOMAarHuTHOE I0JIe. DICKTPOMArHUTHBIC bubmuorexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBOICTBA 2JIGKTPOMArHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana

58 3JICKTPOMArHUTHBIX BOJIH. Mcrioap30BaHme ﬁg[?sgﬁr?]T:é(sigrouﬁfObZ fo6
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBA3U" E— :
VYpok-uccnenopanue "M3yuenue cBOKWCTB

59 AJIEKTPOMATHUTHBIX BOJH C MIOMOIIIBIO BH6J_IHOTeKa HOK
MOGHITBHOTO TemedoHa" https://m.edsoo.ru/ff0b2c6c

60 Pemienue 3a1au Ha onpeiesieHre YacTOThl U
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI

61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh bubnmnoreka [JOK
cBeTa. BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe

62 pacnpocTpaHeHue cBera. 3atMeHus CoaHua u BH6JImOTeKa LOK
Tyns https://m.edsoo.ru/ff0b3658
3aKOH OTpa)keHus cBeTa. 3epkana. Pemenne

63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUS BH6J_mOTeKa HOK
cBeTa https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS Bbubnuoreka LIOK
CBeTa https://m.edsoo.ru/ff0b3aea

65 ITonHOE BHYTpEHHEE OTPAKEHUE CBETA. bu6muoreka [IOK

Hcnons3oBaHue IOJIHOTO BHYTPCHHCTO

https://m.edsoo.ru/ffOb3c5c
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OTPAXKCHUSA B OIITUYCCKUX CBECTOBOJaxX

JlabopaTtopnast pabdota "HccinenoBanue
3aBUCUMOCTH yTJIa TPEJIOMIICHHS CBETOBOTO

66
Jqy4a OT yrIJla MaJeHusl Ha IpaHulie "BO31yX-
crexso""
Ypok-koH(pepenmus "Vcnons3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUSI:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBS3b"
bubnnorexa [JOK
68 .
JIun3sl. OnTHyeckas cuia JUH3bI hitps://m.eds0o.ru/ffob3f2c
. bubnnorexa [JOK
69 IT 0
OCTPOCHHUC H3ODPANKCHUHI B JII3AX https://m.edsoo.ru/ff0b444a
JlaboparopHas padora "OnpeneneHue
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI BH6J_IHOTeKa LOK
cobHparomeii uH3L" https://m.edsoo.ru/ff0b4206
71 VYpok-koHdpeperuus "OnTudeckue TMH30BbIE bu6muoreka [IOK
npubops"” https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTudeckas cucreMa. 3peHue BH6J_H/IOTeKa HOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "Jledexrsl 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
bu6nunorexa [JOK
74 Heiotona. CriokeHre CeKTpalbHbIX I[BETOB.
Ticnepcas ceeta P HBETOB https://m.edsoo.ru/ff0cOf4c
JlaGopatopHas padota "OnbITh IO
75 Pa3oKEeHUI0 OEIoro CBeTa B CHEKTP U bubmuoreka [IOK
BOCIIPHUATHUIO LIBETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHNH Yepe3 [[BETOBbIE (QUIbTPHI"
76 Ypoxk-npakTukyMm "BoOIHOBBIE CBOKCTBA CBETA!

nucriepcust, MHTeppepeHuns u qudpakuus”
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77 OmneiTel Pe3epdopa u miianerapHas MoJIelb bubnmoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Moaens atoma bopa

79 Hcrnyckanue u MorIonieHue CBETa aTOMOM. bubnmnoreka HOK
KBanTsI. JInHENHYaThIE CIIEKTPBI https://m.edsoo.ru/ff0c144c

80 Ypok-nipaktuky™m "HalOroaeHue cieKTpoB bubnuorexa LIOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550

81 PapyoakTuBHOCTD U €€ BUIBI bubmmorexa HOK

https://m.edsoo.ru/ff0c1672

82 C ro siapa. Hykimonnas Mosienb bubmorexa LIOK

TPOCHHE aTOMHOTO A/pa. Hykl et https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIE peBpatieHus. M30Tombl bubmaorexa LIOK

) https://m.edsoo.ru/ff0clal4

84 Pemenue 3amay no teme: "PagnoakTuBHbIE bu6nuoreka [IOK
peBpalicHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacnana

86 Ypoxk-koH(pepennus "PagnoakTuBHbIC bubnuorexa [JOK
U3ITyYEHUs B IPUPOAE, MEAUILIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakiyy. 3aKOHBI COXPaHEHUS bubmmnoreka [JOK

87 _
3apsI0BOTO M MAaCCOBOIO YHCEI https://m.edsoo.ru/ff0c1c58

88 DOHeprus CBA3M aTOMHBIX siziep. CBsA3b MacChl U bubmmnoreka [JOK
SHEPruun https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no reme "Snepueie peakuun"

90 Peakiuu cunrtesa u aenenus saep. Microunuku but6mmorekxa [{IOK
sHepruu CosHIa u 3BE311 https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenius "AnepHas sHepreTHKa.

91 JleficTBHS paguOAKTUBHBIX U3y4YECHUN Ha
YKUBbIE OpraHU3MBbI"

92 [TonroroBka K KOHTPOJIBHON paboTe MO TeMe bu6muoreka [IOK
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"DJIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOIHBI. KBaHTOBBIE
siBICHUS"

https://m.edsoo.ru/ff0c223e

KonTtponbHas pabora o Teme
"DNEeKTpOMarHuTHOE MOJIE.

93 5 1
JICKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHUS"
94 [ToBTOpenue, 0600meHne. JlabopaTopHbIe 1 1 bubmmoreka [JOK
pabotsl 1o Kypcy "B3aumoneiicrBue ten" https://m.edsoo.ru/ff0c245a
I1 600 .P
95 p;Z:]iITeOTII){eI,}IIf 61:17 I?at?eclil;;?}fmxe;lﬂegf (1310 TeMe 1 buGmaorexa LIOK
" " https://m.edsoo.ru/ff0c2572
TennoBsle mpoLecchl
[ToBTOpenue, 0600menHue. Pemenue Butmotexa LIOK
96 pacyeTHbIX U KaYeCTBEHHBIX 3a/1a4 10 TeMe 1 _
" n https://m.edsoo.ru/ff0c2a22
KII/I TermoBbIx nBUraTenei
[ToBTOpenue, 0600meHue. Pemenne Bubmiorexa [IOK
97 pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 10 TEMe 1 _
" " https://m.edsoo.ru/ff0c2b30
KII/ anexTpoycTaHOBOK
98 [ToBTOpenue, o6ob6meHue. Jlaboparopusie 1 1 bubnmoreka [JOK
paboTsl 1o Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606meHue. Pabora ¢ Tekctamu bu6mmoteka [IOK
99 n " 1 .
1o TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6061menue. Pabota ¢ Tekctamu 1 bubmmoreka ITOK
no teme "Konebanus u BoHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6061menue. Pabota ¢ Tekctamu 1 bubmuoreka [IOK
1o TeMe "CBeTOBbIE SBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 06061eHne. Pabora ¢ Tekcramu 1
no teme "KBaHToBas u simepHas pusmka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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