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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (u3uMKe Ha YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
COCTABJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHMWW K PE3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (enepaibHOi pabouei mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Copepxanne mporpamMmbl MO (puU3MKe HampaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOIIMXCS W OpPraHMU3alHI0 H3y4eHUs
bu3MKKM Ha JAESATENbHOCTHOM ocHOBe. B mporpamme mo ¢u3uMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpenmera B peanusamnuu TpedoBanuiik ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEIMETHBIM pe3yJibTaTaM 00yUeHUs, a TaK¥Ke
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMsl.

[Iporpamma o gusrke ycraHaBIMBAET pacipeesieHne y4eOHOro Marepuaia
1o rogam oOydeHus (IO KJjaccam), mpejiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUS MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaronuXxcsl.

[Iporpamma mno ¢u3nke pa3paboTaHa C ILEJIbI0 OKa3aHHS METOJMYECKOU
MOMOIIY YYUTEIIO B CO3/ITaHUU paboyveil MporpaMMBbI 0 yueOHOMY MTPEAMETY.

dusnuka SABISETCA CHUCTEMOOOPA3yIOIMUM Ui  €CTECTBEHHO-HAYYHBIX
y4€OHBIX PEIMETOB, MMOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SBJICHWM, HM3y4aeMbIX XUMHUEH, Ouonorueu, acrtpoHomuend u (HU3NUECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHO-HAYyYHYIO KAapTHUHY MHUDa,
MPEeNOCTaBIsieT HamOoJiee SICHbIE OO0pas3llbl MNPUMEHEHHs HAaydyHOTO METOoja
MO3HAHUSA, TO €CTh CII0C00a MOJYYSHUS JOCTOBEPHBIX 3HAHUM O MUDE.

Onna U3 TIaBHBIX 3a7a4 (PU3HYECKOro OOpa3oBaHUsA B CTPYKType oOIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIECIOBAHMUS;

e MHTEPHOPETUPOBATH  JAaHHBIE W  KCIHOJIB30BAaTh  HAYYHBIE
JI0Ka3aTesIbCTBA /ISl MOJTYyYEHHUsI BBIBOJIOB.

Ilenmn w3yueHuss (U3UKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B KoHmenmuu mnpenogaBaHusi ydeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusanusx Poccuiickoit ®Deneparnuu, peaau3yOIMMUX
OCHOBHBIE 0011Ie00pa30BaTeIbHBIC MTPOTPAMMBI, YTBEPKIEHHON peIlIeHUEM



Komnerun MunucrepctBa npocselienust Poccuiickoit deaeparuu (mpoToKoa oT 3
nekaopst 2019 r. Ne TIK-4BH).
Heaun uzyyenus: pusvKu:

NpUOOpETEeHUE HHTEpeca U CTPEMJICHUS OOydYarolMuXcsi K HayqYHOMY
W3YYEHHUIO MPUPOABI, PA3BUTHE HUX HHTEJUICKTyaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HaHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yibTara H3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE MPEACTABICHUN O PO (PUBMKK JJIsi pa3BUTUSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TMPEJCTaBIEHUH O  BO3MOXHBIX  cdepax  Oymaymien
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJTOTOBKA K
JajgbHelIleMy 00y4YeHHUIO B 5TOM HaIllpPaBJICHUH.

JlocTkeHHE 3TUX IIeNield MporpaMMbl MO (HU3WKE Ha YPOBHE OCHOBHOTO
oO1iero o0pazoBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIOMINX 3a4aY:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHUHM  BeIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKHUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UYECKUE SIBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHWS TMPOCTEHINNX pacu€THBIX 3amad ¢
UCITOJIb30BAaHUEM bu3rIecKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAAaTh MPUPOIHBIC SBJICHUS U BBITIOJHSTH OMBITHI,
nabopaTopHble  pabOTBI ¥ DKCIEPUMEHTAIbHBIC HCCIEIOBAHUSA C
WCITOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHGOpPMALUEH (PU3HMIECKOTO COJEpKAHUS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATU3 U
KPUTHUYECKOE OLICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu poeCCHOHATILHON ACATSIbHOCTH, CBI3aHHBIMH
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHM Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8
kiacce — 68 vacoB (2 yaca B Henelno), B 9 kinacce — 102 yaca (3 yaca B HeeINi0).

[Ipennaraemslii B mporpamMMe mo (pusmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIM XapaKkTep, yUUTeNb JIeJaeT BIOOp MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM MHIUBHUAYAIbHBIX OCOOEHHOCTEH
OOy4JaroIMXxcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJaHHM, MpeiaraéMplx B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o mnpupoze. SABneHust npuponabl. OuU3NUecKUe SBICHHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznueckre BenuuuHbl. M3mepenue ¢usznueckux BennunH. Dduzmyeckue
npubopsl. [lorpentHocts u3mMepenuil. MexxayHapoaHasi cUCTeMa €IMHHUII.

Kak ¢usuka w Jgpyrue eCTeCTBEHHbIE HAyKH M3YYalOT MPUPOIY.
EcrecTBeHHO-HAyUHBI METOJ TO3HAHWS: HAOJIOJEHUE, MOCTAaHOBKA HAyYHOIO
BOIPOCA, BBIIBI)KEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmoaaemoro siieHus. Onucanue Gu3NUecKuX SBJICHUN ¢ TTOMOIIBIO MOJIEICH.

Jlemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHHS.
2. ®dusznueckue nNpubOOPHI U MpoLeaypa MPSMbIX U3MEPEHUN aHAJIIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnwie pabomot u onvimeul.
1. OmpeneneHue 1EHbI JeJIeHUS IIKaIbl U3MEPUTEIHLHOTO Mprudopa.
2. M3MepeHue pacCTOSHUM.
3. M3Mmepenue o0bEMa )KUAKOCTH U TBEPAOTO TENA.
4. OnpeneneHre pa3MePOB MaJIbIX TEN.
5. M3Mepenue temreparypsl IMpHU IIOMOIIM >KUAKOCTHOTO TEPMOMETPA M
JNaT4YUKa TEMIIEPATypHI.

6. IlpoBeneHue uccienoBaHUs MO MPOBEPKE THMOTE3bI: JAJBHOCTH IMOJIETA
HIapvKa, MyImeHHOT0 TOPU30HTAIIBHO, TeM OO0Jbllle, YeM OOJIbIlle BHICOTA
IycKa.

Pa3nen 2. [lepBoHayasibHbIe CBeJIeHUsI 0 CTPOEHUH BellecTBA.

CtpoeHue BemiecTBa: aToMbl M MOJIEKYJbI, HUX pa3Mepbl. OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>keHne dyacTull BemiecTBa. C(CBsA3b CKOPOCTHM JBHIKEHHS 4YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumopaeiicTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPABIX
(kpuctammyeckux) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKEHUS.



2. HabGmonenue nuddyszuu.
3. HaOnmionenue — sBieHMi,  OOBACHSIONIMXCS ~ TMPUTSHKEHUEM  WIH
OTTAJIKUBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnsie pabomot u onvimot.

1. OueHka JuaMeTrpa aromMa METOAOM psIOB  (C  HCIOJIb30BaHUEM

dororpaduii).
2. OnbIThI 10 HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITel MO OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJIIPHOTO MPUTSKCHUS.
Paznen 3. /IBu:xkeHHe U B3aMMO/IeliCTBHE TeJl.
Mexanuueckoe JBWKEHUE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOpPOCTh NMPU HEPABHOMEPHOM IBWXKEHHH. Pacuér myTtu u
BPEMEHU JIBUKECHUS.
SBneHne WHEpUUHU. 3aKOH WHEpUUHU. B3anMmonelcTBUE Tel KakK MPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InotHoCcTh BemecTBa. CBs3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHMIIE
00BbEMa BEIECTBA.
Cuta Kak xapakTepuCTHKa B3auMozehcTBUs Ten. Cuina ynpyroctd M 3aKoH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSHDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HAPABJIEHHBIX IO OJHOM NpsiMoM. PaBHOonencTByromas cuil. Cujla TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHre B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHM4ecKoro IBHKEHHS TeJa.
2. M3MepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHHUS.
3. HaOmronenue siBI€HUS HHEPLUU.
4. HabmroneHne n3MeHEHUs1 CKOPOCTHU TP B3aUMOJICHCTBUU TE.
5. CpaBHeHHE Macc 1O B3aUMOJEHCTBUIO TET.
6. CmoxxeHue cuJi, HanpaBJIEHHBIX M0 OJHON NPSIMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmnpenenieHre CKOPOCTU PAaBHOMEPHOI'O JBMKCHUS (IIapUKa B KUIKOCTH,
MOJICIIN IICKTPUIECKOTO aBTOMOOMIIS M TaK J1ajiee).

2. Ompepenenue CpeiHe CKOPOCTU CKOJIBKEHHSI OpycKa WM IIapuka Io
HAaKJIOHHOM IIJIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeEA.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTskeHus: (gedopMarivin)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBXKEHUS OT
BECAa TeJIa U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, :KUAKOCTEN U ra3oB.



Hanenue. CriocoObl yMEHBIICHUS! U YBEJIUYEHUS naBieHus. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJieHUs ra3a OT oObéMa, Temmeparypbl. Ilepegada maBneHwHs
TBEPABIMH TEJIAMH, JKUJIKOCTAMH M Tra3zamMu. 3akoH Ilackans. ITHeBmarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIECHUS KUAKOCTH OT IIIyOMHBL. ['MIpocTaThyeckuii
napaaokc. Coobiaromuecs cocyabl. [ napaBinueckue MEXaHU3MBI.

AtMocdepa 3emin u atmocepHoe napieHue. [IpuduHbBI CyliecTBOBaHUS
BO3yIIHOM 00o0snouku 3emin. OmnblT Toppuueru. M3mepenue atrmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTo JAaBIICHUS OT BBHICOTHI HAJl YPOBHEM MOPAL.
[TpuGops! 1715t U3MepeHus: aTMOC(EPHOTO TaBICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BpITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue Ten. BoznyxomiaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Iepenava naBneHUS KUIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCyabl.

['mapaBauyueckuut mpecc.

[IposiBieHne NeUCTBUSA aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOrPYKEHHON YacTH
TeJla ¥ IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBHITAIKMBAIONIEH CUJIBI BECY BHITECHEHHOM )KUIKOCTH.
YcioBue miaBaHus TeN: IUIABAHWE WJIA MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH Tea U KUIKOCTH.

Jlabopamopnuie pabomot u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa OTPY>KEHHOH B
KUJIKOCTh YaCTH TeJa.

OmnpeneneHue  BBITAJKUBAIOIIEW  CWJIbI, JCWCTBYIOIIEH Ha  TeEo,
MOTPYKEHHOE B )KUIKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOILEH CUIIbI, IEMCTBYIOLIECH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKABAIOMIEH  CHJIBI,
NEUCTBYIOIIEH Ha TEJNO B KUIKOCTH, OT OO0BEMA TMOTrpYyXKEHHOW B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH KUJIKOCTH.

KoncrpyupoBanue apeomerpa WiIM KOHCTPYUPOBAaHHE JIOAKH U
OIIpELICJICHUE €€ TPY30II0ABEMHOCTH.

Pa3znes S. Pabora ¥ MOIIIHOCTH. DHEPrusl.
Mexanunueckas pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecus pblyara. [I[pruMeHeHne npaBuiia paBHOBECHS pbluara K OJIOKY.



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

Mexannueckass oHeprusa. KuHernueckas W NOTEHIMANbHAs JHEPTUA.
[IpeBpailieHre OTHOTO BH/IA MEXAHUYECKOW SHEPTUH B APYroil. 3aKOH COXPaHEHUS
SHEPIUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopnwie padbomot u onvimul.

1. OmnpeneneHue padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeJa

10 TOPU30HTAIBHOM MTOBEPXHOCTH.
2. HccnenoBaHue yCliOBUM paBHOBECHS pblyara.
3. Uzmepenue KIIJI HaKTOHHOM MIOCKOCTH.

4. V3ydeHue 3aKOHA COXpPaHEHUs MEXaHUYECKON YHEPTUH.
8 KUIACC

Pa3nen 6. TensioBbie siBIeHHS.

OCHOBHBIE TIOJOKEHUS MOJIEKYJSIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BemecTBa. Macca M pasmepsl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOW TEOPHUU.

Mopenu TBEPAOrO, KUAKOTO M Ta3000pa3HOTO0 COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJSIPHO--KUHETUYECKOU TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TeIIOBOE pacClIMpPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
yactull. BHyTpenHsss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH SHEpIuu:
TeIuIonepesaya u COBEpLICHUE paboThI. Bunpr TEILIONEPEAAUH:
TEILIONPOBOJIHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonuyecTBo TemynoThl. YenpHas TEMJIOEMKOCTh BEIIECTBA. TeMmIo00OMeH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBnenwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YIEJIbHAS TEIUIOTA ILJIABJICHMUS.
[TapooOpa3oBanue u kouaeHcarus. Vcnapenwe. Kunenue. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCHMOCTb TEMIIEPATypbl KHUIEHHS OT aTMOC(HEPHOro
JTaBJICHHUS.

Brnaxnocts BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUSL.

[Tpunuunel pabotsl TemnoBeix nasurareneil KIIJ TtersoBoro aBuratesns.
TernnoBble ABUTATENN U 3aLIUTA OKPYKAKOLIEH CPELBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HabmnroneHnue 6poyHOBCKOTO JBUKEHUS.
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10.
11.
12.
13.

HaGmonenune nuddysuu.

HaGnronenue siBieHui cMauuBaHus U KaWJUIIPHBIX SIBJIICHUM.
Hab6nrofgeHue TemioBoro pacuimpeHus Tell.

N3menenne naBieHWs Ta3a MpU W3MEHEHWH O0OBEMA W HArpEeBaHUM WA
OXJIQKICHHH.

[IpaBuia u3MepeHus: TeMIepaTyphi.

Bune! remionepenayu.

OxJax/ieHue Mpy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMU CHUJIAMH.
CpaBHEHUE TEIIIOEMKOCTEHN pa3InyHbIX BELIECTB.
HabGmronenue kuneHusl.

Habrogenue nocTosHCTBA TeMIIEpaTyphl IIPH MJIABJICHUU.
Mogenu TemIoBbIX JBUTATENEH.

Jlabopamopnuie padbomot u onvimul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJIIPHOTO MPUTSKCHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB IIOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIAKOCTEU U
TBEPBIX TEIL.

OmnpeneneHue AaBjaeHUS BO3yXa B 0aJJIOHE MIMPHUIIA.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €T0
00bEMa M HATPEBAHUS WIIH OXJIKICHHS.

ITpoBepka runmoTe3bl TMHEHHONW 3aBUCUMOCTH JIJTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TeMIIepaTyphl.

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPrud Tejla B Pe3ysbTaTe
Terionepeaayu U paboThl BHEITHUX CHUJI.

UccnenoBanue siBieHUs TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U
ropstue BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOIO  BOJAOW  MpH
TEIJIO0OMEHE C HAarpEeThIM METAIUNTMYSCKUM ITUITUHIPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OmnpeneneHue OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Onpenenenue yAeaIbHONW TETUIOTHI IJIABJICHUS JIbJA.

Paznen 7. Duekrpuyeckre U MArHUTHBIE SIBJICHUS.

OnekTpuzaums Ten. J[Ba pona 3IJIEKTPUYECKHX 3apsAnoB. BzammopaerncTBue
3apspKeHHBIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPsI0B U PACCTOSHUS MEXKTY TEJIaMU).

Onextpuyeckoe mnone. Hanpsok€HHOCTh 3nexkTpuyeckoro mons. I[TpuHoun
CYIIEPIIO3ULIUH JIEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA IJEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOIHMKM U JUAJEKTPUKUA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTIX M razax.

Onektpuueckas 1enb. Cuia  Toka.  DJEKTPUYECKOE  HaNpsKEHHE.
ConpoTuBieHUE MPOBOJHUKA. Y ACIBHOE COMPOTHUBIICHHE BeliecTBa. 3akoH Oma
I ydactka uenu. llocnmemoBarenbHOe W MApAJUIEIBHOE  COSIUHEHUE
MIPOBOJIHUKOB.

PaGota M MONIIHOCTH DJJEKTPUYECKOTO Toka. 3akoH Jlxoyns—Jlenna.
DnexkTpudecKre ey U MoTpeOUuTenu dEeKTPUIECKor 2Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTossHHbIE  MarHuThl. B3auMoaeHCTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €ro 3HAYEHUE I )KU3HU Ha 3eMII€.
OmeiT  Opcrena. MaruuTHoe mMoJie  3JIEKTpUYECKoro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MATHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOJABUTATENL MOCTOSHHOTO TOKa. Mcmonb30BaHHWE SJIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3JIEKTPOMAarHUTHOM MHAYKUuK. [IpaBuiio Jlenna.
DneKTporeHepaTop. Crioco6b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUMu.
DNEKTPOCTAHIIMY HA BO30OHOBIISIEMBIX NCTOYHUKAX SHEPTHUH.

Jlemoncmpayuu.

DJeKTpU3aLus Tell.
JIBa pojia 3EKTPUYECKUX 3apsiA0B U B3aUMOJICMCTBUE 3apSIAKEHHBIX TEJL.
YCTpOUCTBO M JEUCTBUE JIEKTPOCKOTIA.
DNEeKTpOCTaTHYECKAass UHIYKIIUSI.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
[TpoBOAHUKH U TUDTIEKTPUKHU.
MoaenupoBaHue CHUIIOBBIX JJUHUM JEKTPUUYECKOTO TTOJIS.
HcTouyHMKH OCTOSTHHOTO TOKA.
JIeCTBHS NEKTPUIECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. ['a30BbIM pa3ps.
. I3mepeHnne cuiibl TOKa aMIIEPMETPOM.
. I3MmepeHnne 3JIeKTpUIECKOTr0 HAPSKEHUS! BOJIbTMETPOM.
. Peocrar u Marazus cCOnpoOTUBIICHUM.
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. BBaHMOHCﬁCTBHG IIOCTOAHHBIX MAarHUTOB.
. MOI[CJ'H/IpOBaHI/Ie HCBO3MOXXHOCTH pasdCICHHA IIOJIOCOB MAarH1Ta.

[
[e)]



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

25.

MoaenupoBaHrue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarnutHoe 1oJje Toka. JIeKTPOMAarHur.

JlelicTBHE MarHUTHOTO TOJIS HA POBOJIHUK C TOKOM.

DJIEKTPOJBUTATEb TOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKITUH.

OmneiTel @apajes.

3aBUCHUMOCTh HAMNpPABJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOre€HEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimul.

1.

AL S

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHUIO DJIEKTPU3AIMU TeNl MHIAYKIMEW W Tpu
COIIPUKOCHOBEHUH.

UccnenoBanne JEWCTBUSA JIIEKTPUYECKOTO TIOJSI HA MPOBOJAHUKH U
JTUAJICKTPUKH.

COopka u npoBepka pabOThI AIEKTPUUECKOMN MU MTOCTOSTHHOTO TOKA.
W3mepeHue 1 peryaupoBaHuEe CHIIbI TOKA.

N3mepeHue u peryampoBaHue HaMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TOKa, WIYLIETO YEPE3 PEZUCTOP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJWHBI, IUIOLIAAUA IONEPEYHOTO
CEUYEHHUs U MaTepuana.

IIpoBepka mnpaBuiia CIOXKEHHUS HANPSLDKEHUW NOPU  MOCIEA0BATEIBHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia i CUJIbl TOKAa MpU TapalieIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHrue MOIIHOCTH AJIEKTPUYECKOTO TOKa, BBIACISEMON Ha
pe3ucrope.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MIYIIErO 4yepe3 JIAaMIOUYKY, OT
HANPSKECHHS HA HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOTO TOJiI  TOCTOSIHHBIX ~ MAarHuTOB TPU  HUX
00bEIMHEHUU U Pa3JIeJICHUH.

HccnenoBanre NeMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aMMOJIEUCTBUS
KaTylIIKM C TOKOM M MAarHuTa OT CHJIbI TOKA W HAIpPABJICHHUS TOKa B
KaTylIKe.

18. M3y4ueHue AerCcTBYS MAarHUTHOTO TTOJISI HA MMPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JIEKTPOABUTATEIIS.

20. smepenue KII/I anexkTpoaBuraTeabHOM YCTaHOBKH.

21. OOBITBL IO HWCCIEIOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM WHAYKIWH:
WCCIIEIOBAHNE HM3MEHEHHM 3HAYCHUS M HANpPaBICHUS WHIYKIHOHHOTO
TOKa.

9 KVIACC

Pa3znen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JaBwkeHHEe. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBrkeHue. HepaBHomepHoe npsiMonuHENnHOE JBH>KeHUE. CpelHsisi 1 MIHOBEHHaAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoMHEHHOe aBuxkeHue. CBoOogHOE
najgenue. Onbitel ['anumnes.

PaBHOMepHOE ABMXKEHUE N0 OKpyX)HOCTH. Ilepron m yactora oOpaleHus.
JInnenHas u yrinoBasi CKOpocTd. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

Ilepssiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tperuii 3akon HeroToHa.
[IpuHIMII CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujla TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHUE CBOOOIHOTO
najgeHus. J[Buxenue tuiaHetr BOkpyr Counima. IlepBasi kocMmuueckas CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue matepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TeJIA C 3aKPEIVIEHHON OChIO BpalieHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne nmnyibca. Mnynbe cuiibl. 3aKOH COXPaHEHHS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass paboTa W MoOIIHOCTh. PaboTa cunm TsbKeCcTH, YHPYrocTH,
TpeHusi. CBA3b dHEpruu U padoThl. [loTeHMabHAs SHEPTUS TeNa, TOJHATOrO Haj
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus cxxaTtoi npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaGnrogeHne MeXaHWYECKOro JABUKEHUS Tella OTHOCUTEIBHO PAa3HBIX Tell

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

CpaBHeHue MyTeN M TPACKTOPHM IBUXKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTU U YCKOPEHUS TPSMOJIUHEUHOTO IBUKEHUS.
HccnenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JBUKECHHUS.

HabGnronenue 1BHKEHHS TeJla IO OKPY’KHOCTH.

Habnronenne MexaHn4ecKHX SIBJICHUN, TPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBHKCHHHU
OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHSI Tejla OT MacChl Tejla U JCHCTBYIOIICH Ha HEro
CHJIBI.

HabGnronenue paBeHcTBa CHII TPU B3aUMOJEHCTBUN TEN.

M3meHeHnue Beca Tesa Ipu YCKOPEHHOM JIBUKEHUH.

[lepenada uMmItysbca py B3aUMOJIECHCTBUH TEN.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHue UMITyJibca Mpu aOCOIIOTHO YIIPYTOM B3aUMOJCHCTBHUM.
HabmroieHue peakTHBHOTO JIBUYKEHUSI.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM I1aJICHUU.
CoxpaHeHHEe MEXaHUYECKOM SHEPTUU IIPU JIBHKEHHUH TEJIa MO ACHUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimeul.

1.

KoHcTpynpoBanue TpakTa Il pa3roHa U JAJIbHEUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS MIAPUKa WA TEIICHKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJNBKEHUS OpycKa WM JIBHXKCHUS
HIAPUKA [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue YCKOpEeHHsS Tella MPU PABHOYCKOPEHHOM JIBIDKCHUHU 10
HAKJIOHHOM IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH TYyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka TrUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBWKEHUU 0e3
HA4YaJIbHOW CKOPOCTH TYTU OTHOCSTCS KaK psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHUSI.

Onpenenenue korhGUIIMEHTa TPEHUS CKOIBKECHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CUITBI TPEHUS TIPU PAaBHOMEPHOM JBIDKEHUU Teia
10 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpenenenue pabOTBl CUJIBl  YOPYrOCTH MpU MNOIBEME Tpy3a C
MCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHune 3aK0HAa COXPaHEHHUsI SHEPTHH.

Pa3nen 9. Mexanudeckue K0J1e0aHUA ¥ BOJHBI.

KonebarenbHoe neukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: MTEPUO/I,
4acToTa, aMIUITyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUU NP KOJIEOATETbHOM JBUKEHHH.

3aryxaromue — koseOaHus.  BeiHykaeHHble — KoseOaHus.  Pe3oHaHc.
Mexanndeckue BosiHBL. (CBOHCTBa MEXaHMYECKHMX BOJH. lIpomosbHblE WM
MONEPEYHbIE BOJHBL. J[MMHA BOJMHBI MW CKOPOCTh €€ PpacHpOCTPaHCHMUS.
MexaHnueckue BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKkoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xoneGaHuil Ten MO JEHCTBUEM CHIIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Habmronenue konedanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabmroieHue BhIHYKIEHHBIX KOJIEOaHUH U pe30HaHca.
PacnipocTpaneHnue nmpo10JIbHBIX U MTONEPEYHBIX BOJIH (Ha MOJEIIN).
Hab6nrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

SAN AR

Jlabopamopnuie padbomot u onvimul.
1. OmpeneneHue YacTOThl M TepUoJAa KOJIEOAHMM MAaTeMaTUYECKOTO
MasiITHUKA.
2. Ompenenenuie 4acTOThl U MepruoAa KojieOaHU! NPy KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEpUOJia KOJIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenmoBaHue 3aBUCHMOCTH TIEPHOJIa KOJICOAHUHM MTPYKUHHOTO MasITHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJia KojaebaHuN Tpy3a, MOABEHICHHOTO K
HUTH, OT MaccChl Tpy3a.
6. OnbITBI, JEMOHCTPUPYIOIIHME  3aBUCUMOCTb  Tlepuoaa  KoJjieOaHU
MPY>KUHHOTO MAasiTHUKA OT MACChl IPy3a U KECTKOCTH NPYKUHBI.
7. VI3MepeHue ycKopeHus CBOOOIHOTO NaJeHUsI.
Pa3znesn 10. DiiekTpOMArHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEKTPOMarHuTHOE  ToJie.  OJNEKTpOMarHuTHble  BoJHBL.  CBOMCTBa
ANeKTpoMarHuTHeIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHME
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.



DnekTpoMarauTHas npupoga cera. CkopocTh cBeTta. BonHOBBIE CBONCTBA
CBETa.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomot u onvimot.

1. M3ydeHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOWIBHOIO

TenedoHa.

Pasznea 11. CBeroBble sIBJIEHHS.

JlyueBas  mogmens  cBera.  Mcrounmkm ~— cBera.  IIpsaMonunerHoe
pactpoctpanenue ceera. 3atmeHust Connua u Jlynsl. Otpaxenue csera. [limockoe
3epKajo. 3aKOH OTPa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpenoMiieHUus cBeta. [loHoe BHyTpeHHEe
OTpaX€HHE cBeTa. lICMoiap30BaHUE TIOJHOTO BHYTPEHHEIO OTPaXEHUs B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xonm gnydedt B JsmH3e. Onthueckas cucteMa (oroamnmapara,
MHUKpOCKONa M Tejieckona. ['ma3 kak omnruueckas cucrema. BiHM30pyKocTh H
JaJTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnektp. Onbitel HetoToHa. CnoxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus crera.

Jlemoncmpayuu.

[IpsiMmonMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenue n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTruyecKkuii CBETOBO/I.

Xop tydeil B cOOMpAroIIei TuH3e.

XO0J ny4yer B pacCEUBAIOILIEH JINH3E.

[TonyueHnne n300pa’keHU C MOMOIIBIO JIMH3.

[Tpuntun neiicTBus oToarmapara, MUKPOCKOTIA U TEJIECKOTA.

10. Mopenp ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnepoBanue 3aBUCUMOCTH yrjla OTPaXXEHHUs CBETOBOrO Jy4ya OT yrjia
aJICHHUS.
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N3y4yenune xapakTepucTuK n300pakeHus IPeIMeTa B TIIOCKOM 3€pKajle.
3. HccnengoBaHue 3aBUCHUMOCTH yIJIa MPEJIOMIICHUSI CBETOBOIO Jyda OT yrJia
najeHusl Ha TPAHULE «BO3AYX—CTEKIIO».



4. TlomyueHue M300pakeHUMN C TOMOIIBIO COOMPAIOIIIECH JIMH3HI.
Onpenenenre (HOKYCHOTO pacCTOSIHUSA U ONTHUYECKOW CHIIbI coOMparolen
JIVH3BI.

6. OmNbITHI IO Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

OnbITHl MO BOCHPUSATHIO I[BETA MPEAMETOB MpPHU MX HAOIIOJIEHUU Yepe3
LBETOBBIE (DPUIIBTPHI.

Pa3znes 12. KBanToBbIe iBJIEHUS.

Omnwitel Pe3epdopna u nnanerapHas mozenb aromMa. Mogens aroma bopa.
Hcnyckanue u noryionieHrne ceeta aromom. KsanTel. JInHenyaTsie CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramMma-uzinydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyxionnas wMopens aromHoro sapa. HM3oromel. PagmoakTthBHBIE
npeBpaieHus. [lepron nmonypacmnana aTOMHBIX SIIED.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHMs 3apslOBOIO M MAacCOBOI'O YHCEI.
OHeprus CBsI3U aTOMHBIX sjaep. CBs3b Macchl U 3Hepruu. Peakuuu cuHTE3a U
nenenus sanep. ctounuku sneprun CoiHIA U 3BE3]I.

Anepnas sHepreruka. J(eMCTBHS paguOaKTHBHBIX HW3JIyYEHHU Ha YKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3IIy4YEeHHS U MOTJIOMICHHUS.

2. CnexkTpsl pa3Iu4YHbIX ra30B.

3. Cnextp Bogopoza.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. Pabora cuéTunka HOHUZUPYIONTUX U3ITYyUCHUH.

6. Perucrpanus nziydeHus NpUpOJHBIX MUHEPAIOB U IPOYKTOB.

Jlabopamopnuie pabomot u onvimel.

1. HalnroneHue CruIONIHBIX U IMHEWYAThIX CIIEKTPOB U3TyUCHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPIUHU YACTHULIBI 10 TOPMO3ZHOMY

nyTH (1o ¢poTorpadpusim).

3. M3MepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOTYJIb.

[ToBTOpUTENHEHO--00001AIOIINK MOYJIb IPEAHA3HAYEH JUIsl CUCTEMATU3ALINH
U 0000IIeHHS TPEAMETHOTO  COACpXKAaHWUS W OMbITa  JIEATEIHLHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (U3HKH, a TAKXKE JJI MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMEHY MO (Qu3uke i oOydarouiuxcs,
BBIOPABIIIMX ATOT yU4EOHBIHN MpeaMET.

[Ipn n3ydeHUM JAHHOTO MOXYJS PEaU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIECIOBAHUS



SBJICHUA TPUPOABI M TEXHUKU, OBJIAJECHUE YMEHHUSIMHU OOBICHATH (PU3UUECKHE
ABJICHHS], TPUMEHSA TMOJIYYCHHBIE 3HAHUWA, peElIaTh 33Ja4d, B TOM YHUCIIC
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIE.
[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTeP ITAHHOTO pa3jesa pean3yeTcs
32 CY€T TOro, 4YTO OOydYalIIMeCs BBIMOJIHSIIOT 3alaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE IIOJYYEHHBIX 3HAHUW pacrno3HaBaThb U HAy4YHO OOBSICHATH
dbu3nuecKue IBICHUS B OKPY>KaIOIIEH MPUPOJIE U MIOBCETHEBHON KU3HH;
WCIIOJIh30BaTh HAYYHBIC METOABI UCCIICTIOBAHUS (DU3UUCCKUX SBICHUN, B TOM
YHUCIIE JJIS IPOBEPKH TUIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanbOOJE€e BaXXHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOTO UCITOIB30BaHUS PA3IUYHbIX HCTOYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMSA

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMPABIICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare u3yuenust GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHus

y oOyuaromerocsi 6yayT cOpMUpPOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3YyJIbTaThl B
YaCTHU:

1) naTpoTHYECKOTr0 BOCIIUTAHMSA:

— NPOSIBJIICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOM
(u3HUECKOW HAyKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpasKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

— F'OTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYX/IE€HUU OOIIECTBEHHO 3HAYUMBIX
U OTHUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
JOCTUKEHUH (PU3HKY;

— OCO3HaHUE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHUUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOTI'0 IO3HAHMA:

— OCO3HaHHE LEHHOCTU (UBNYECKOM HayKh KaK MOIIHOIO HHCTPyMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTWW, BaXKHEWILIEH COCTABIISIOLIEH
KYJbTYpBHI;

— pa3BUTHE Hay4dHOH J0003HATENILHOCTH, MHTEpeca K HCCIEI0BaTEIbCKOM
NEeSATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 3A0OPOBbSI W  JIMOLMOHAJIBLHOIO
Os1aromoJryuust:

— OCO3HaHHME IIeHHOCTH Oe3omacHOro o0Opa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU NPaBWJI OE30MAaCHOTO TOBEACHHS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKHUM U TEIUIOBBIM 00OPYIOBaHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(JIEKCUHU, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y Ipyroro 4eioBeKa;

6) TPY10BOI0 BOCIIUTAHMSI:

— AKTUBHOE y4YaCTHME€ B pPEIICHWU NPAaKTUYECKUX 3ajay (B paMKax CEMbH,
00pa3oBaTENbHOM OpraHu3alliy, TOpPo/a, Kpasi) TEXHOJIOTHYECKOU U



COLIMAJIbHONW HAIpPAaBIEHHOCTH, TPEOYIOIIMX B TOM 4MCIE U (PUINUYECKUX
3HAHUM;

e — MHTEpEC K MPaKTHYECKOMY U3YUEHHUIO Mpodeccuid, CBA3aHHbBIX C (PUZNKOH;

e 7)IK0JOrH4eCKOro BOCIUTAHMS:

e — OpHEHTAlMS Ha MPUMEHEHHE (U3MUECKUX 3HAHUM i1 pEUIeHUs 3a/1ay B
o0JacTh OKpy’Kalolleld Ccpenbl, MUIAHUPOBAHUS IIOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX MTOCJIEACTBUM JUIsl OKPY KAIOLIEH cpebl;

e — OCO3HaHHE TJI00ATBHOTO XapaKTepa HKOJIOTMUECKUX MpoOJieM U MyTel Hux
pelIeHus;

e 8) aganTanMu K HM3MEHAIIMMCH YCJIOBHAM COLMAIBHOW W NPHPOIHOM
cpeabl:

e — MOTPEeOHOCTh BO B3aUMOJCHCTBUM MpPU BBIIOJHEHUM MCCIEAOBAHUN U
OPOEKTOB (HU3MUECKOM HANPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NEATENBHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSAX;

e — OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINUYECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJU3UPOBAThH U BBISBJIATH B3aUMOCBSI3U MIPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJI€ C UCIOJIb30BAHUEM (PU3HUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JCWCTBHHA C YYETOM BJIUSHHS Ha OKPYKAIOUIYIO Cpeny,
BO3MOYKHBIX INI00abHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte ocBoeHUs TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBanus y oOydaromierocss OyayT copMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TI03HABATEIbHBIC YHUBEPCAIbHBIC ydeOHbIC ICHCTBYS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  yd4cOHBIC  JCHCTBHUS,  PETyJSTHBHBIC
YHHBEpCaIbHbIC yUeOHBIC JICHCTBUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YYeOHbIE AeHCTBUA

Ba3oBble JJornueckue 1eicCTBUSA:



BBISIBJIAITH W XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(s1BNIEHUIA);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKAIIMKU, OCHOBAHUS JIJIs
0000IIIEHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B PaCCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBIIATH NPUYMHHO--CJICICTBEHHBIC CBSI3W TMPH H3YYCHHUH (PU3UUYECKHUX
SIBJICHMI U TPOIIECCOB, JIeJaTh BBIBOJbI C UCIOJIb30BAHUEM JEAYKTHUBHBIX
Y WHJIYKTUBHBIX YMO3AKIIIOUEHHUM, BBIIBUTATh THIOTE3bl O B3aMMOCBS3SIX
(bU3UYEeCKUX BEIINYNH;

CaMOCTOATENLHO BBIOMpATh CHOCO0 pelIeHus Y4yeOHOW (pu3anyeckon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEILIEHUSA, BHIOOp HamOoJiee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTENBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBnle ncciienoBarejabcKkue AeCTBYUA:

HCII0JIb30BATh BOMPOCHI KaK UCCIIEI0BATEILCKUI MHCTPYMEHT MO3HAHUS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
bu3MUecKuil HKCIIEPUMEHT, HEOOJIbIIOE HCCleoOBaHuE (DU3UYECKOTO
SIBJICHUS,

OIICHWBATh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJIYYCHHYIO B XOI€ HCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENFHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI TI0 PE3yJibTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUIECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

IPUMEHSATH Pa3JIU4YHbIE METObl, NTHCTPYMEHTHI U 3alPOCHI IPH MOUCKE U
orOope MHGOPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHIO
pa3IMuYHBIX BUAOB U (OPM MpPEICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMYy  MpeICTaBICHUS
uHpopMaluu W WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECI0XHBIMU
cXeMamu, luarpaMmmamMu, HTHOU rpaukoi 1 MX KOMOWHALUSMH.

KoMMyHMKaTHBHBIE YHMBeEpCaIbHbIe YUeOHbIC 1eiiCTBUS:

B XOJIe OOCYXJEHUs Yy4eOHOro Marepuaya, pe3yJbTaToOB JIabOpaTOPHBIX
paboT ¥ IPOSKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh WJICH, HAICJICHHbIC Ha pEIICHUE 3aJa4yd W TOJJepKaHUEe
0J1aroxenaTeIbHOCTH OOIICHMS;



CONIOCTABIATh CBOM CYXKICHHS C CYXKICHUSMH JpPYTrHX YYaCTHHKOB
nuarnora, 00HapY>KUBATh Pa3IMIUE U CXOJCTBO MO3UIIHIA;

BBIPQKATh CBOIO TOYKY 3PEHHSI B YCTHBIX M TUCBMEHHBIX TEKCTaX;
MyOJIMYHO MIPEJCTABISATH PE3YJIbTAThI BRIIOJTHEHHOTO (PM3UYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, TIPOCKTA);

NOHUMATh HM  WUCIOJNB30BaTh  NPEUMYINECTBA  KOMAaHIHOW u
WHIUBUyaTbHOW pabOThl TMpH PEIICHUM KOHKPETHOW (PHU3HYECKOI
po0IeMBl;

NPUHUMATPH IIEJTH COBMECTHOW JIESATEIIbHOCTH, OPTaHU30BBIBATh JEHCTBHS
no e€ IOCTIDKEHHIO: PpaclpeNeNsiaTh poiH, OOCYXJaTh NpPOLECCH W
pe3yabTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJICH;
BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTas KAUeCTBEHHOTO pe3ylibTaTa Mo
CBOEMY HAIPABJICHUIO U KOOPAMHUPYS CBOHM JCUCTBHUS C JPYTHMMHU
4JIeHAMU KOMAaH/IbI;

OILICHMBATh KA4eCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITHPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBJISITH NIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIINX
JUTsl petieHust GU3NYeCcKuX 3HAaHUM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX MOJAXOJAX MPUHATHS  pEUIeHUH
(MHOUBUYyaJdbHOE, MPUHSATHE pPEIIEHUs B TpyMMe, NPUHATUE pEeIICHUH
TpynIom);

CaMOCTOATENBHO COCTABJIATH aJTOPUTM PelIeHHs (PU3MUECKON 3a1auul WU
IJlaHa MCCIEAOBaHUS C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, ApTYMEHTUPOBATH NPEJIAara€MbI€ BAPUAHTHI PELICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTE/LICKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallUH U MpeiaraTh IiaH €€ U3BMEHEHNS,
OOBSACHATh NPUYMUHBI  JOCTHXKEHMSI  (HEAOCTHMIKEHHUsS)  pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B AEATEIBHOCTH (B TOM YMCIIE B XOJ BBITOJTHEHUS
(Gu3MUEeCKOro HMCCIAEAOBAHMS WM  MPOEKTAa) HAa OCHOBE HOBBIX
O0O0CTOSITENBCTB, W3MEHUBIIUXCS CUTyallMii, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUThb ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAay4HYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIoro;



MPU3HABATh CBOE MPaBO Ha OIMMOKY MPHU pelieHuu (PU3NYECKUX 3a/1ay UiH
B YTBEPXKJCHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xon1ty oOydeHnus B 7 Kjiacce mpeaIMeTHBIC pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

UCIIONIb30BAaTh  TMOHATHUS:  (PU3MYECKHE U XUMUYECKUE  SBIICHUS,
HAOIO/ICHNE, SKCIIEPUMEHT, MOJIeNb, THIOTE3a, C€IUHUIBI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHMS BelllecTBa (TBEPAOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JBIKEHUHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPACKTOPHs, PaBHOJACHCTBYIOLIAS
cuna, gaedopmanus  (ympyras,  IUlacTUYEcKas), HEBECOMOCTD,
COOOLIAIOIINECS COCYBI;

pasnuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHHE YaCTHI] BEILECTBA,
PAaBHOMEPHOE  JBIDKECHWE, HEPAaBHOMEpPHOE  JBJKECHHE, HWHEpPLMI,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpalleHus, Iepefadya AaBieHUS TBEPABIMU TeEJlaMH, S>KUIKOCTSIMH U
razamM, arMoc(epHOe J[aBJI€HHE, IUIaBaHHE TeJl, IPEBPAILCHUS
MEXaHUYECKOM IHEPruH) MO ONUCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;
pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (DU3MYECKUX  SBJICHHA B
OKpYXalollleM MHpEe, B TOM YHCIE (PU3NYECKHUE SIBICHHUS B MPHUPOIE:
NPUMEPHI ABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMHU B JKMBOM M HEXUBOU
IpUPOAE, ACUCTBUE CHJIBI TPEHHS B MPUPOJE U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBjeHUs Ha >KUBOM OpraHH3M, IUIaBaHHUE PbIO, pblyaru B
TeJe 4YelIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PUBUYECKUX SIBJICHUN;
OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SBICHUS, UCIIOJIb3YS
¢uznyeckue BeMMYUHBI (Macca, 00BEM, IJIOTHOCTH BELIECTBA, BpeMs,
yTh, CKOPOCTb, CPEHSASA CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tela, CWiIa TpPEHUsa, JaBlieHue (TBEPAOro Tella, MKUIKOCTH, Tasa),
BBITAJIKMBAIONIAS] CUJIA, MEXaHWYeCKasi padoTa, MOIIHOCTh, IUIEYO CHUIIbI,
MOMEHT CHJbl, KO3()PQHUIMEHT TOJIE3HOTO JACWCTBUS MEXaHU3MOB,
KMHETHYECKass M IMOTEHIMAJbHAs SHEPIHs), IPU ONUCAHUU INPABHIBHO
TpakToOBaTh  (DU3MYECKUH  CMBICH  HCIOJB3YEMBIX  BEJIWYUH,  HX
0003HaYeHUs W EAUHMIBI (PU3MYECKUX BEIUYMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C IPYTMMH BEIMYMHAMH,
CTPOUTH rpaUKH U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;



XapaKTepU30BaTh CBOICTBA Tel, (PU3NYECKUE SBJICHUS U IHPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHs CUJI (BAOJIb OJHOW MpsiMOit), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUO paBHOBECHs pbryara (0J10ka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOH
SHEPruH, TpPU OITOM JlaBaTh CIOBECHYI0O (OPMYJIHUPOBKY 3aKOHA H
3aMMChIBATh €T0 MATEMAaTUUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM UYHUCIE
U B KOHTEKCTE CHUTyalluldl NPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISAITh IPUYMHHO--CJIEJCTBEHHBIE CBA3U, CTPOUTh OOBsICHEHUE U3 12
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3y4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiaTth pacy€THbIE 3aa4d B 1—2 JEWCTBUS, HCIOJIB3Yysl 3aKOHBI U
(GopMyIibl, CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 33Jaud 3alIUCBhIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOAMTH PACUETHI, HAXOJIUTh CIIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE ISl PELIECHUs 3a7a4, OUEHUBATh PEaTUCTUYHOCTD
NOJy4€HHOH (PU3NUECKON BEINUMHBI,

pacrno3HaBaTh HPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPU MOMOIIU
(U3MYECKUX METOJIOB, B ONMCAHUU UCCIEA0BAHUS BBIJCISTH IPOBEPIEMOE
NpeanosjoxkeHue  (TUMOTe3y),  pa3inyaTbh U UHTEPIIPETUPOBATH
MOJIYYEHHBIA pe3yibTaT, HAXOAUTh OIIMOKM B XOJE OMNbITa, JeNaTh
BBIBOJIBI 110 €T'0 pe3yJIbTaTaM;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO0 (PU3NYECKUX SBJICHUN WIIH
buznyecKux CBOICTB TEJL: dbopmyIupoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHMS,
3allMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOIBI;

BBIIIOJIHATh TMPSIMBIE HM3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Teda,
o0béMa, CHUIIBI M TEMIIEpaTypbl C HCIIOJIb30BAHUEM aHAJIOTOBBIX MU
nM(pPOBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUA MPUOOPOB € YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOM (DU3MUECKON BETUYHUHBI OT
JIPYrol C HCIOJB30BAHMEM TNPSIMBIX H3MEPEHHW (3aBUCUMOCTH IyTH
PaBHOMEPHO JABWXKYILIErocs Telaa OT BPEMEHU [BW)KECHHUS Teja, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEHN Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOIIAIU COMPUKOCHOBEHHUS TEJ, CHUIIbI
YOPYrOCTU OT YUIMHEHUS MPYKUHBI, BHITAJIKMBAIOIIEH CHIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€JIa, OT TNIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUMI
IUTaBaHMsI TeJl, YCIOBUM paBHOBECHs phbluara U OJIOKOB), y4acTBOBATb B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIIEJIOBaHUS, COOMpaTh YCTAHOBKY W
BBITMIOJHATh W3MEPEHUs, CIeAys MPEeAJIOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3ynabTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJIC
NpEJIOKEHHBIX TaONHI U TpaduKoB, JeNaTh BBIBOJABI MO pe3yiabTaTam
UCCJIC/IOBAHHSI,

NPOBOJNTH KOCBEHHBIC H3MEPEHHUS (PU3NYCCKUX BEIUYHUH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO Tela, CHJa TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3[yXa, BBITAJIKUBAIOIIAs  CHJIA, JEUCTBYyIOIIas  Ha
NOTPYKEHHOE B IKUAKOCTb TeNo, KOI(PQPHUIMEHT TMOJE3HOTO IEHCTBUS
IPOCTBIX MEXaHW3MOB), CIIEAys TMPEAIOKEHHOW WHCTPYKIHMH: TPU
BBITIOJIHEHUHU U3MEPEHU CcOoOMpaTh JKCIEPUMEHTATbHYI0 YCTaHOBKY W
BBIYHCIIATH 3HAUCHHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBUiia TEXHUKK 0€30MIaCHOCTH MIPHU padboTe ¢ 1a00paTOPHBIM
0o0opyI0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JCHCTBUSA MPUOOPOB M TEXHUUYECKUX YCTPOMNCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
phIYar, MOABHKHBIA U HETTOABUKHBIA 010K, HAKJIIOHHAS TIJIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JICUCTBHSI HM3YYCHHBIX TNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUcaHus (B TOM YHCIE:
MOJIIUITHAKN, yCTPOMCTBO  BOJOMPOBOJA, THAPABIMYECKHN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEPHl  (HaXOAUTh  HMHPOPMALUIO O  TMpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHNsA (PU3UYECKUX 3HAHWNA B TIOBCEIHEBHOM
XKU3HU 111 obecrieueHus: 6€30MacHOCTH MPHU OO0paIlleHuH C MpUOopamMu H
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHMsI 3JI0POBbSI M COOJIOJEHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaloLleH Cpeie;

OCYIIECTBJISATh OTOOP HCTOYHMKOB wHpopMmanmu B MHTepHETE B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HAHMM © TyTEM CpPaBHCHHUS PA3JIMYHBIX HCTOYHHKOB  BBIICISATH
uH(pOpMaIUIo, KOTOpas SBJISETCS MPOTUBOPEUMBOW WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUN HAYyIHO--TTONYJIIPHYIO
auTepaTypy  (GU3MYECKOTO COAEp)KAHMS, CIPABOYHBIE  MaTepualbl,
pecypcel cetu MHTEepHET, BiaaeTh NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HH(POPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MHUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 WCTOYHHMKOB MH(OpMAIHK (PU3NIECKOTO COICPKAHUS, B TOM



yuciae MyONnMYHO JesaTh KpaTKUE COOOILEHUs O pe3ysibTaTax MPOEKTOB
WIM YYEOHBIX UCCIENIOBAHUM, NpPH HSTOM TIPaMOTHO HCIIOJIb30BATh
U3YYCHHBI TOHATUHHBIN ammapat Kypca (U3HKH, CONpPOBOXKIAThH
BBICTYIUIEHUE ITPE3CHTALUEN;

IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIECIOBAHUN pPacHpeleisiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/JayaMH,
CIICIUTHh 34 BBIOJIHCHUEM IUIaHA JCHCTBUM, aJEeKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JIEATENbHOCTb  IPYHIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xonIty oOydeHnus B 8 kijiacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHU:

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTAUIMYECKUE U
amop(HbIe TeJa, HACBHIILIEHHBIH W HEHACBIUICHHBIH Tap, BJIAKHOCTb
BO3/lyXa, TeMIEparypa, BHYTPEHHsSS SHEprus, TEIJIOBOW JBUTATEllb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsisl, SIEKTPUUECKOE IO0JI€, MPOBOIHUKHI
Y IUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHE W CXKaThe, Teronepesaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAWUISIPHBIE SIBJICHUS, UCIApEHHE,
KOHJIEHCAlMsl, IUIaBJIEHWE, KpHUCTaM3aluus (OTBEp/IEBaHUE), KUIICHUE,
Teruloneperada (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
NIEKTPU3ALUs TEJ, B3aUMOJEHUCTBHUE 3apsJI0B, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHWE, B3aMMOJCHCTBHE MAarHUTOB, JEHCTBHE
MAarHUTHOTO TOJSI Ha MTPOBOJIHUK C TOKOM, 3JE€KTPOMAarHUTHAsE MHIYKIWSA)
N0 ONHCAHUID HX XapaKTEepPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh NPOSIBJICHHE HU3YYEHHBIX (PU3MYECKUX SBICHUA B
OKpYXaloIlleM MHpE, B TOM YHCIEe (PU3NUYECKUE SIBICHUS B TNPUPOIE:
MOBEPXHOCTHOE HATSKEHUE U KaNWJULSIPHBIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJAOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, AJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiu, Jpeid MONI0COB, pOJib MAarHUTHOIO MOJSI JJisl KU3HHU Ha
3emuiie, MOJISIPHOE CUSIHUE, TIPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (U3UUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TN M (PU3NYECKUE SIBICHUS, UCIIOIB3YS
(¢u3nyecKkue BEIUUYMHBI (TEMIEpaTypa, BHYTPEHHS SHEPTHUsi, KOJINYECTBO
TEIUIOTHI, YAEJIbHAS TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEII0Ta



IUIaBJICHUS, ylAeNbHasg TeIuloTa MapooO0pa3oBaHus, YAEJlbHas TEIJIoTa
CTOpaHUs TOIUTMBA, KOI(PPHUIMEHT TOJNE3HOTO JAEUCTBUSA TEIUIOBOM
MalluHbl, OTHOCHUTEIbHAS BIAXXHOCTh BO3/yXa, AJIEKTPUYECKUU 3apsi,
CWJIa TOKa, 3JIEKTPUYECKOE HANpPsHKEHHE, CONPOTUBIECHUE NPOBOJHUKA,
yAeIbHOE  CONpOTHBJIEHHE  BellecTBa, pabora U MOIIHOCTh
ANEKTPUUECKOTr0  TOKa), TMpPH  ONUCAHUM TMPaBUIBHO  TPAKTOBATh
(bu3MYECKUt CMBICT HCIIOJBb3YEMbIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
¢u3nyecKux BEIMYUH, HAXOAUTHh (OPMYJBI, CBA3BIBAIOIIKE JaHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpauku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHHUS MOJEKYJSPHO--KUHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHILMI CYNEPHO3ULMU MOJEeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa i yyacTKa LU, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHUsT DJHEPTUHM, IpPU OSTOM  J1aBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3MUECKHE NPOLECCHl U CBOMCTBAa TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 | —2 TOTMYeCcKHuX
[IaroB ¢ Oomopo Ha 1-2 W3Y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBJICHUI,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pelarb pacuy€THhle 3aJaud B 2—3 JEWCTBUS, HCIOIB3YS 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIIME (PU3MUYECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/laud 3allMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEAOCTATOK
JAHHBIX JUJIT  pEIICHHs] 3aJadd, BbIOMpATh 3aKOHBI W (OPMYJIbI,
HEOOXoauMbIe JUIsi €€ pelieHus, MPOBOIUTh pPacu€Thl M CpPaBHUBATH
MOJIYYeHHOE 3HaUeHHE (PU3NYECKON BEJTMYMHBI C M3BECTHBIMU JaHHBIMH;
pacno3HaBaThb NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh TMpPU T[OMOIIH
(bU3MYECKUX METOJOB, MCHOJb3YysS ONUCAHUE HCCIENOBAHUS, BBIICIAThH
MPOBEPSIEMOE  MPEIOJIOKEHUE, OLICHUBATh MPABUIIBHOCTh MOPSIKA
MPOBEJCHUS UCCIIEIOBAHUS, J€IaTh BEIBOIBI;

MPOBOJAUTL OMNBITHI 1O HAOMIONCHUIO (DU3NUECKUX SBJICHUM WM
(bu3MYeCKUX CBOMCTB TeN (KanWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTh JAaBICHUS
BO3/lyXa OT ero o0bEMa, TeMIEPATYPbl, CKOPOCTU TMPOIIECCa OCTHIBAHUS U
HarpeBaHUsl MpU HU3JIYYEHHH OT I[BETa H3JIydarouiedl (morjomaroiein)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYpPbl KUJIKOCTH H
IIOWAAN €€ TMOBEPXHOCTH, OJJIEKTpU3aluus TeJl U B3aUMOJIEHCTBUE
ANEKTPUUYECKUX 3aPSAIOB, B3AUMOJACHCTBUE TOCTOSTHHBIX MarHUTOB,



BU3YyalIM3allMsl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MArHUTOB, JACUCTBUSA
MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHMTa,
CBOMCTBAa DJIEKTPOJBUTATENSI TIOCTOSHHOTO TOKa): (HOPMYyJIHUPOBAThH
IPOBEpPSEMbIEC MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOIO
000py10BaHus, OIUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BBIBOIBI,
BBIIOJIHATh ~ IIPSIMBIE  U3MEPEHUs  TEMIIEpaTypbl,  OTHOCUTEIbHOU
BIQXXHOCTH BO3JyXa, CHJIBI TOKA, HAINPSDKEHUS C HCIIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JAaTYMKOB (PU3UUYECKUX BEITUYMH, CPABHHUBATDH
pEe3yAbTaThl UBMEPEHUM ¢ YUETOM 3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH;
MPOBOJANUTDH MCCIEA0OBAHNE 3aBUCUMOCTH OJIHOM (PM3UUECKOI BETHMUMUHBI OT
Jpyrol C  HCIOJB30BaHUEM TMPSMBIX HM3MEPEHUM  (3aBUCUMOCTD
CONPOTHUBJIEHUSI IPOBOJHUKA OT €ro JUIMHBL, IUIOMAAM IOINEPEYHOro
CEYEHMS U YIEJIBHOIO COITPOTHUBIICHHS BELIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYIIEro 4Yepe3 NPOBOJHUK, OT HANpsDKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEAOBATENIBHOTO W  MApaUIeIbHOTO  COEJUHEHUUN
IIPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOUpaTh YCTAaHOBKY U
BBINOJIHATh W3MEpPEHUs, Ccleaysl MPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJTYYEHHOM 3aBHUCHUMOCTH B BHUJE TaOmuI U TrpaduKoB,
JienaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEJOBAHUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BENIMYUH (yIeiabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIIEHUWE NPOBOJAHUKA, padoTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBATh HU3MEpPEHUs, coOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJENysl MPEIJIOKEHHON WHCTPYKLIMH, U
BBIYHCIIATH 3HAUEHHE BEJINYUHBI,

cOOJII01aTh MpaBUiia TEXHUKUA 0€30M1aCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHLUIBl  JCHCTBHS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX ONUCAaHUS (B TOM YHCIE:
CUCTEMa OTOIUICHHSI JJOMOB, THTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPUYECKON HSHEPTrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
IPENOXPAHUTEIH, FIEKTPOMATHUT, MIEKTPOJBUTATEND TOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PM3MUECKUX SIBJICHUH U HEOOXOIUMBbIE
bu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHbBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM  (>KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUTATEIb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABISATh CXEMbI JIEKTPUUECKUX



LEeneil ¢ mocaen0BaTeNbHbIM U MAapAJIJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUYEHHUS FIIEMEHTOB JIEKTPHUUECKUX IICTICH;
OPUBOJUTH  NpUMEPHl  (HAXOOUTh  HH(pOpMaLMIO O  [pUMEpPax)
IPAKTUYECKOIO HCIOJIb30BAHUA (PU3NYECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HU 1)1 obecrieyeHus: 6€30MacHOCTU MPHU OO0paIlleHUH ¢ MpUdopamMu H
TEXHUYECKUMU YCTPOHCTBAMHU, COXPAHEHUS 370POBBbS U  COOJIOJCHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYIKAIOIIEH Cpeae;

OCYILECTBIATh MNOMUCK HMHpopManuu (U3NYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHMM W MNYyTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHHUKOB  BBIACIATH HWHGOpPMAIMIO,  KOTOpas
SIBIISIETCS] MPOTHBOPEUYUBOM MIIA MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHIIIOJHEHUHN YUYE€OHBIX 3a/laHUi HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (QU3MYECKOTO COAEp)KAHMSA, CIPABOYHbIE  MaTepuabl,
pecypcesl cetu MHTEepHET, BnageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC TMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0o0o0miass uHGOPMALKIO U3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO
COJEpKaHus, B TOM 4YHCIE MYyOJUYHO MPEJICTABIATh pPE3YJIbTAThI
MPOEKTHOM WJIM KCCIENOBATENbCKON AESITEIbHOCTH, P 3TOM TPAaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIN anmapaT Kypca (U3UKH,
COIIPOBOXIATh BBICTYIUICHHUE MTPE3CHTAIINEIH;

OpU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (U3HUYECKUX
IPOLIECCOB paclpeenaiTh OOS3aHHOCTH B TIpPyHIE€ B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMH, CJICIUTh 32 BBHIMOJIHEHUEM IJIaHa JEHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B
JeSITEIbHOCTD TPYIIIIBI, BHICTPaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koniy oOyueHust B 9 kj1acce rmpeMeTHbIE pe3ysibTaThl HA 0230BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHATHSA: CHUCTeMa OTCcY€Ta, MaTepuajibHas TOYKa,
TPAeKTOPHs, OTHOCUTEIHLHOCTh MEXaHUUYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, mjiacTudeckas), TPEHHE, UEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TAKECTH, aOCOIOTHO TBEPAOE TENO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HWH(Pa3BYK M YJIbTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTb,
CIEKTPBI UCITYCKAHUS W TIOTJIONIEHUs, anbda-, 0eTa- U raMmMa-u3IydeHus,
U30TOIIbI, SIIEPHAS DHEPTETUKA;



paznuyaTh SiBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUKCHHE, PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE JIBMKEHHE, CBOOOJIHOE
najJicHue TeJ, PABHOMEPHOE JIBIKEHUE IO OKPY>KHOCTH, B3aUMOJICHCTBHE
T€J, PEaKTUBHOE JBWXKECHHE, KOJeOaTeIbHOE JIBUKEHUE (3aTyXarollue u
BBIHY’KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBMIYKEHUE, OTPAXKEHUE
3ByKa, MPSMOJMHEHHOE pPACHPOCTPAHCHHE, OTPAXKEHUE U TPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3I0KEHHUE OEI0ro CBeTa B
CIEKTP M CJOXXEHHE CIEKTPAJIbHBIX IIBETOB, JMCIEPCHS CBETa,
€CTECTBEHHAsl PaJANMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMUYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHUE;

pacrmo3HaBaThb IpPOSBIECHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUI B
OKpy’XamIieM Mupe (B TOM 4ucie (U3NYECKUE SIBICHHUS B INPUPOE:
IPUIIUBBI U OTIIUBBI, IBHKEHUE M1aHeT COJTHEUHON CUCTEMBI, PEAKTUBHOE
JIBUKCHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPACEHUE, CEUCMUYECKHME BOJHBI, I[yHaMH, 53XO0, I[[BETa Tell,
ONTUYECKUE SIBICHUS B IMPHUPOAE, OMOJOTMYECKOE AEHCTBHE BHIMMOTO,
yIbTPapUOJETOBOIO M PEHTTEHOBCKOTO HW3IyYEHUH, €CTECTBEHHBIN
panvoOaKTUBHBIM (OH, KOCMHYECKHE Iyud, PaTUOAKTHBHOE H3ITyueHHUE
NPUPOJHBIX MHHEpAIOB, JEWCTBHE pAJAMOAKTUBHBIX W3IYYeHHH Ha
OpPraHu3M 4YeJOBeKa), MPH STOM NEPEeBOAUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJICISTh CYIECTBEHHBIC CBOWMCTBA (MPU3HAKHU) (U3HUUECKUX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TNl U (U3MUYECKUE SBICHHUS, UCIIOIb3YS
dusznyeckne BENWYHHBI (CPEIHSE W MTHOBEHHAsh CKOPOCTHb Tela MpH
HEPaBHOMEPHOM [IBIDKEHUH, YCKOpPEHHUE, MepeMelleHne, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHHUs, CUJla YNPYroCTH, CUja TSHKECTH, YCKOpPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tela, HMIYJIbC Tejla, WMITYJIbC CHIIBI,
MeXaHW4yeckas paboTa W MOIIHOCTh, IOTEHIMAJIbHAS DSHEPrus Tea,
MOJTHATOTO HaJ MOBEPXHOCTHIO 3E€MJIM, MOTCHIIMAIbHAS JHEPIHs CHKATOU
NPYXUHBI, KHHETUYECKash DSHEPTus, IIOJIHAg MeXaHWdecKash »JSHEeprus,
NEPUOJ U YacTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS Cpeibl), IPU OMUCAHUU
NPaBWJIBHO TPaKTOBAaTh (DU3MUECKU CMBICT HCIIONB3yEeMbIX BEJIHYMH,
0003HaYeHUs W E€AUHUIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO0 BEJIMYMHY C APYTMMH BEJIUYMHAMU,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYMH;
XapaKTepu30BaTh CBONCTBA Tel, (PU3NYECKUE SBICHUS U TMPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPaHEHUs YHEPTUHU, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHLMII CYNEpPHO3ULUN CHWJI, NPUHLUI OTHOCUTENbHOCTH [anunes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsAA0BOTO U MaCCOBOTO YHUCEI
IpU SOEPHBIX PEAKIUSIX, IPU ATOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIMCBIBATH €70 MAaTEMATUYECKOE BHIPAKEHUE;

OOBACHATh (PU3UYECKUE IPOLECChl U CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyal[il MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CIICICTBEHHBIE ~ CBSI3U, CTPOUTH OOBsICHEHHME U3  2-3
JIOTHYECKHX IIIaroB ¢ OMOpPOil Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKHUX
SIBJICHUH, (PU3NUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemate pacu€THble 3afaud (Omuparolmuecs Ha cucTeMy u3 23
YpaBHEHHUI), HCTIONb3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIUE (DU3HUECKUE
BEJIMUMHBI: HAa OCHOBE aHajM3a YCJIOBHUSA 3aJa4yd 3alMChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIC NaHHBIC, BHIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIEHUs], IPOBOJUTH PACUETHI U
OLICHUBAaTh PEAIUCTUYHOCTh IMOJIyUEHHOTO 3HAa4eHHs] (U3HYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh TPU ITOMOIIU
($uU3MYECKUX METO/IOB, HCHOJB3Yysl OMUCAHUE WCCIEAOBAHUS, BBIICIATH
IpOBEPSIEMOE  TPEIANONIOKEHNE, OIEHUBATh MPABMWIBHOCTh TOPSAKA
OPOBEJCHUS  UCCIIEOBaHMsI, JieJaTb  BBIBOJBL, HHTEPIPETHUPOBATH
pe3ysbTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOJANUTH OMBITBI TIO HAOMIOAEHUIO (U3UYECKUX SBICHUH WU
(bu3MUecKuX CBOMCTB Tea (M3ydyeHHe BTOpPOro 3akoHa HprloToHa, 3akoHa
COXPaHEHHUsl SHEPTUH, 3aBUCUMOCTH IMEpHoJa KoJieOaHWH NPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH MPYKUHBI U HE3aBHUCUMOCTbH OT
aMIUIATYIbl MaJbIX KOJIeOaHUH, IPSIMOIMHEWHOE paclpoCTpaHEeHHE CBETa,
pasnokeHue Oeoro cBeTa B CHEKTP, U3yUCHHUE CBONCTB M300pa’KEHHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)KEHUs MpeAMeTa B coOHMparomieit
JWH3e, HAOMIOJEHNE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB H3IIyYCHUs):
CaMOCTOSITENIFHO ~ COOMpaTh YCTaHOBKY M3 HU30BITOYHOTO Habopa
o0OpyllOBaHUS, OMUCBHIBATH XOJ OMNbITa W  €ro  pe3yibTarhl,
dbopMyIHpOBaTh BBIBOJIHI,

POBOJNUTH TP HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeersis
CpellHee 3HayeHue usMepsieMol BenuuuHbl ((POKYyCHOE paccTosiHue
coOuparoiel JMH3bI), OOOCHOBBIBaTH BBIOOpP crmoco0a HW3MEpEeHUs
(M3MepUTENHHOTO MPUOOpA);

IPOBOANUTH MCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UYECKUX BEJIMYUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTB ITyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadallbHOM CKOpPOCTH, NEpHoja
KOJIe0aHUN MaTeMaTHYeCKOTr0 MasTHUKAa OT JJIMHBI HUTH, 3aBHCHUMOCTH
yria OTpakKeHUs CBETa OT yrja MaJeHUs W yria MPeIoMJICHHsI OT yria
NajJieHus): TUIAHUPOBAaTh MCCIENIOBAaHUE, CaMOCTOSITENIBHO —COOMpaTh
YCTaHOBKY, (UKCUpPOBaTh pE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTHU
bu3MUecKuX BEIMYMH B BUAE TaONUIl UM TpaQUKOB, J€JaTh BBHIBOJIBI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOJNTH KOCBEHHBIE M3MEpeHUs (U3MUECKUX BeIMUUH (CpemHsis
CKOpPOCTh U YCKOpEHHE TeJa TMpPH pPAaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpPEHHE CBOOOJHOIO MaACHUS, XECTKOCTh MNPYXKUHBI, KOADOUIIMEHT
TPEHUsI CKOJIbKEHMsI, MEXaHMYecKass padoTa M MOIIHOCTb, 4YacToTa M
nepuoa KojeOaHWW MaTeMaTUYeCKOTO0 M MPYXKUHHOTO MAasiTHUKOB,
ONTHYECKasl Cujia coOuparome JWH3bI, PaguOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITNIOJIHATh U3MEPEHUS, CeNysl MPEAOKEHHOW MHCTPYKIUH, BBIUUCIATH
3HAYEHUE BEJIMUYMHBI U aHAJIM3UPOBATh MOIYUCHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe C 1ad0paTOpHbIM
o0opyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TPH3HAKM M3YyUYEHHBIX (U3NYECKUX MOJCIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUYECYHBIH HCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIIpa;

XapaKTepu30BaTh MPUHLUMBI JCUCTBUS HW3YYEHHBIX MNpUOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OmucaHus (B TOM YHCIE:
CIHIOMETP, NATYUKH TOJIOKECHHUS, PACCTOSHUA M YCKOPEHUS, pakera,
9XOJIOT, OYKH, IMepHuckor, (oToanmapar, ONTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaXx (U3MUECKUX SBJICHUA U HEOOXOoauMble (HUUIECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTHMUYECKHX IPOLIECCOB
OpU pEIIeHUH Yy4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300paKEHUI B IJIOCKOM 3€pKajie U COOMpAIONIeH JIMH3E;
OPUBOIUTH  MPUMEpPHl  (HaXOauTh HMHpOpPMANMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HH 711 oOecriedeHusi 6€30MacHOCTH Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U  COOJIIOJEHUS
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOIIEH cpejie;



OCYHIECTBJISATh TMOUCK HWHpoOpMauu (HU3UYECKOTO COAEpKaHUA B
HNHuTtepHeTe, caMOCTOATENBHO (POPMYIUPYSI TOMCKOBBINA 3alIpoC, HAXOIUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH MOJYICHHOW MH(OpPMAIIUK HA OCHOBE
VMMEIOIINXCS 3HAHUN U JOTOJIHUTEIIbHBIX HCTOYHUKOB,;

WCITOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
TUTEPATypy (UBHUYECKOTO COJEPIKaHWs, CIPABOYHBIC  MaTEPHAIIbI,
pecypcel cetu IHTEpHET, BIaAeTh MPUEMAMU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIICHHS] HAa OCHOBE
nH(OpMAITMU M3 HECKOJBKHMX HCTOYHHUKOB (DU3UYECKOTO COACpPKAHUSA,
myOJUYHO MPEJICTABISATh PE3yIbTaThl IPOSKTHON HIIA MCCIIEI0OBATEIHCKON
JNEATENbHOCTH, TIPU 3TOM TPAMOTHO  MWCIIOJIB30BaThb  HU3YYECHHBIN
NOHSATUUHBIM amnmapar Hu3ydyaeMoro pasjaeiia (U3MKM M COMPOBOXKIATH
BBICTYIUICHUE TIpE3CHTaIMed ¢ Y4ETOM OCOOCHHOCTEH ayAuTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. ®u3uka u eé poJib B IO3HAHUU OKPY:KaI0Lero Mupa
bubmuorexa [JOK
1.1 ®usurka - HayKa o onie 2
M3HKa - HayKa O IpHpoA https://m.edsoo.ru/7f416194
b K
1.2 Ddusnyeckre BeININHBI 2 1 nbsmotexa [0
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO] TO3HAHUS 2 1 buGmorexa LHOK
' i A https:/m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. [lepBoHayajibHbIe CBe/IeHUS] 0 CTPOEHUH BelllecTBa
bu6nuorexa [IOK
2.1 1 1
Crpoetine petectsa https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aMMO/ICVCTBUE YACTHUI] ) | bu6mmoreka [IOK
' BEIlECTBa https://m.edsoo.ru/7f416194
bu6nunorexa [JOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2
P B https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:keHHe U B3aUMOAeCTBHE TeJl
but6mmorekxa [{IOK
3.1 M 3
CATITCCROC ABIDREHHE https://m.edsoo.ru/7£416194
3.2 Huepuus, macca, INIOTHOCTH 4 1 bu6nuorexa [JOK




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

bu6nmmoreka [IOK

33 Cuna. Brager o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H ra30B
41 [aBnenue. [lepenaua naBieHus TBEPABIMU 3 bubnmoreka [JOK
' TEJIaMH, )XUJAKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.2
JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
4.3 AtmochepHoe naBiieHHe 6 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
44 JlelicTBrE KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGoTa m MomHOCTH. JDHeprus
bu6nuorexa [IOK
1 P 1
> a00Ta H MOWIHOCTS 3 https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
2 II 1
> POCTHIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
but6mmorexa [IOK
. M 4 1
>3 eXaHiTeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12




8 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/ P Konrpoabnbie | IlpakTHyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TensioBble siBJIeHUs
bubnnorexa [JOK
1.1 i 7 1
Crpoenne n cBoiicTBa BemecTsa https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
. 21 1 5
12 Tennosre nporieccat https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. JiaexkTpuyecKkue ¥ MATHUTHBIE SIBJIEHUS
71 DneKTpruyecKue 3apsibl. 3apsHKEeHHBIE Tena 7 | bubnuorexa [JOK
' U UX B3aHMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.2 IT i i 20 1 7
OCTOAHIBII SACKIPHACCKHH TOK https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2. M 6 1.5
3 ATHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
2.4 4 1
IICKTPOMArHHTHAS HHAYKIH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/ P Konrpoabnbie | IlpakTHyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pasnen 1. Mexanuyeckue siBJIeHUS
11 MexaHan4eckoe IBIKCHUE U CITIOCOOBI €ro 10 1 | bubnuorexa [JOK
) O CaHUs https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B3aumogeiicTBue Te 20 1 3
HMOACHETBHE Tl https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaeHuA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znen 2. Mexanuveckue KoJie0aHUA U BOJTHBI
bu6mmoteka [IOK
2.1 Mexanuyeckue Kojaeda 7 3
RARHHACCRHC ROACham https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M €CKHE BO .3 8 1 3
CXAHIICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DinekTpoMarHuTHOeE MOJI€ M JIEKTPOMATHUTHbIE BOJTHBI
31 DNEeKTPOMarHuTHOE IOJIE U 6 ) bu6muoreka [IOK
' 3JIEKTPOMATHUTHBIE BOITHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBetoBble siBJIeHUS
4.1 3aKOHBI pacpOCTPAaHEHUS CBETa 6 2 bubnmoreka [JOK




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

bu6nmmoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 hitps://m.edsoo.rw/7f4 1ada6
bu6nmoreka [IOK
4.3 Paznosxenue 6eroro cBera B CIIEKTP 3 2 hitps:/m.cdsoo.ru/74 1ada6
Hroro no pazueny 15
Pa3nea 5. KBantoBble iB1eHHA
5.1 Hcnyckanne v norjaomeHue cBeta aToMoOM 4 1 buGmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
2 1
> CTpoeHHe ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 A 7 1
AICPHHIC peakttin https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTOpuTEIbHO-0000111a101IMIT MOYJ/Ib
6.1 IToBTOpeHue u 06001IEHNE COAECPIKAHUS 9 ) bu6mmoteka [IOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41ada6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®duzuka — HayKa o IPUPOJIE.
SIBneHust npupoabl

duznueckue IBIECHUA

duznyeckre BETUUNHBI U UX
HU3MCPCHUC

VYpok-uccnenopanue "M3mepenue
TeMIIepaTypbl IPU MOMOITA
AKHUJKOCTHOTO TEPMOMETpPA U JaTuuKa
TeMmneparypbl"”

Metoabl Hay4YHOTO MTO3HAHMUSL.
Ornucanue pU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJIEIIEN

bu6mmoteka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIpoepka
TUIOTE3bI: 1aTbHOCTh MOJETA MIAPUKA,
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM
Oosbliie, yeM Oouiblie BbICOTa Mmycka'"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEIIECTBA

bu6nunoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBH>KEHME YaCTHUIL BEIIECTBA

but6mmorekxa [{OK
https://m.edsoo.ru/ff0a013e




VYpok-uccienoBanue «OnbITh O

9 HAOJII0ICHUIO TETUIOBOTO PACIIUPCHHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEHHE 110 pa3sieny bubnmoreka [JOK
«IIepBoHayanbHbBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUU BEIIIECTBAY
MexaHn4eckoe JBHKEHUE.
bubnuorexa [JOK
12 PaBHOMEpHOE M HEpaBHOMEpPHOE
https://m.edsoo.ru/ff0a05c6
JIBOKCHUE
bubmuorexa [JOK
13 CxopocTb. EquHutie ckopoctu
P A t p https://m.edsoo.ru/ff0a079c¢
14 Pacuer mytu u BpeMEeHHN ABUKEHUS bubmorexa HOK
yr p A https://m.edsoo.ru/ff0a0aec4
s Wuepuus. Macca — mepa bu6muoreka [IOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInotHocTh BemmecTBa. Pacuer macchl bu6mmoteka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IUIOTHOCTH TBEPAOTO TENA»
13 Pemenue 3amad mo Teme "IlmoTHOCTH bubmuorexa [JOK
Bergectna" https://m.edsoo.ru/ff0al23c
Cuia kak XapakTepucTuka
19 B3aumoieicTBus ten. Cuia
ynpyroctu. 3akoH I'yka
20 JlaGopatopHnas pabota «M3yueHue

3aBUCHUMOCTH PACTAKCHUA




(medopmanum) Mpy>KUHBI OT
IIPUIIOKEHHOHN CHIIBI»

21 SBnenne Tarorenus. Cuia TSHKECTH
CBs3b MEXKY CUIION TSKECTH U
. bu6nmmoreka [IOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cusa TSKeCTH

73 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bu6mmoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKH TIIAHET https://m.edsoo.ru/ff0al1502

bubnnorexa [JOK

24 H3mepenune cui. Jlunamomer

p A P https://m.edsoo.ru/ff0al8cc
bubnuorexa [JOK

25 Bec Tena. HeBecomocth 1

https://m.edsoo.ru/ff0al778
Ciio)eHue IByX CUJl, HallpaBJIECHHbBIX
26 10 OJTHOM 1T ﬂifdxoﬁ ’ bubmorexa HOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT

7 Pemenue 3agau nmo reme
"PaBHoneiicTByromIas cui'

)3 Cuna TpeHus u e€ Bubl. TpeHue B bubnmnoreka [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padota «/3yueHue
3aBUCUMOCTH CHUJIbI TPEHUS

29 CKOJIb)KEHUS OT CHJIbI IaBJICHUS U brbmorexa [OK

https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAIOIINXCS
IOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHJIIBI

a1 Pemenue 3anau mo temam: «Bec bubnuorexa [JOK

tenay, «['padpuueckoe nzodpakeHue

https://m.edsoo.ru/ff0alde0




cuiy, «Cunbl», «PaBHOACHCTBYIOIIAS
cun»

KonrponsHas pabora o remam:
«MexaHn4eckoe IBIKeHHEe», «Macca,

32 ILIOTHOCTBY, «Bec Temay,
«["paduyeckoe n300pakeHre CUIT»,
«Cunly
1 Hasnenne. CriocoObl yMEHBIIICHUS U bubnmnoreka [JOK
YBEJIMYEHUSA JaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBiieHue raza. 3aBUCUMOCTD
R bubmuorexa [JOK
34 JIaBJICHUS Ta3a OT 00bEMA,
https://m.edsoo.ru/ff0a2376
TEeMIIePaTypPhl
Ilepenada naBiaeHus TBEPILIMU
35 Tenzhfn mg KOCTSIMH U II");[B&MI/I bubmorexa [IOK
> KU ‘ https://m.edsoo.ru/ff0a25b0
3akoH ITackais
36 JlaBrieHME B KUIKOCTH U Ta3e, bu6nuorexa [IOK
BBI3BAaHHOE JEMCTBUEM CHUIIBI TSHKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau no teMe «/laBieHne B bu6nunorexa [IOK
JKUJIKOCTH U ra3e. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6nunorexa [IOK
Co00
38 OODIIAIOIHECA COCYART https://m.edsoo.ru/ff0a2970
39 T'unpasianueckuii mpecc bubmorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKHUIKOCTHBIM HAcOC
41 ATMmocdepa 3eMiu U IPUYUHBI €€ bubmuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5Sa
42 Bec Bo3znyxa. ATmocdepHoe bubmmoreka [IOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6nmoreka [IOK

4+ OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl YDOBHEM bubamorexa LHOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepona. AtmocdepHoe bu6nuoreka [IOK
JIABIICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
ATmocdepHoe naBienue"
JlelicTBue ®UJIKOCTH U Ta3a HA
47 IIOTPY>KEHHOE B HUX TEJIO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas padora «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHIIBL, bu6nuorexa [IOK
JEUCTBYIOLIEN Ha TEJIO, IOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlaGopaTopHast paboTa 1o Teme
49 «/ccrnenoBanue 3aBUCUMOCTH BeECa bu6mmoteka [IOK
TeNa B BOJE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTbh YacTH TeJla»
50 [InaBanue Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Uiiu
KOHCTPYMPOBAHHUE JIOJIKU U
onpeenaeHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amay mo remam: «IlitaBanue but6mmoreka [JOK




cynoB. Bo3nyxomiaBanuey,
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «/laBiieHHE TBEPABIX TEJ, JKUIKOCTEH

Y Ta30B»
bubnuorexa [JOK

>4 Mexartirieckas pabota https://m.edsoo.ru/ff0a3f82

bubmnorexa [JOK

3 MonrocTe. EutHiiter MomHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOILIHOCTH, PA3BUBACMOM IIpU 1
noabéMe 1o Jiectaure"

[Ipoctele MexaHu3MBbl. Ppruar.

37 PaBHOBecue cuit Ha pbluare
Prruaru B TexHuKe, OBITY U IPHPOJIE.

53 JlaGopatopHnas pabora 0.5 bubmmnoreka [JOK
«HMccnenoBanue yclOBUNM paBHOBECHUS https://m.edsoo.ru/ff0a478e
phIyara»

Pemenue 3agau no teme «Y cioBuUst bu6mmoteka [IOK

59
paBHOBECHS pbIyara» https://m.edsoo.ru/ff0a48a6
Koaddurment none3noro nencTBust

60 Mexanusma. Jlaboparopnas pabora 0.5
«M3mepenune KII/] HaknoHHOM
IIJIOCKOCTU

61 Pemenue 3agau no teme "PaboTa, bu6nunorexa [JOK
MottHocTtb, KIT/1" https://m.edsoo.ru/ff0ad4c48

62 MexaHudeckasi SHEPTHUsl. bubnmoreka [JOK




Kunernueckas 1 noTeHIMaIbHAs
SHEeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUUECKOM
SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT T10 TEME
"DKCEpUMEHTAIBHOE ONIPECIICHUE
HM3MCHCHHUS KHHETUYCCKOU B
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaThIBAaHWUM TEJIa 110 HAKIIOHHOM
IIockocTH"

65

HroroBas koHTpoNbHAs paboTa.

66

PesepBHblit ypok. PaboTa ¢ TekcTamu
1o Teme "MexaHn4eckoe JIBHKeHHe"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBneHue TBEPABIX TeN,
XKUIKOCTEN U ra3oB"

bu6mmoteka [IOK
https://m.edsoo.ru/ffQadffe

68

PesepBHblit ypok. PaboTa ¢ TekcTamu
o Teme "PaboTa. MomHOCTD.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KJIACC

KosaunyectBo yacos DJIEeKTPOHHbBIE
Ne Mara nugposbie
Tema ypoka Konrtpoabnbie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
OCHOBHBbIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KUHETHUYECKON TEOPUU U UX OIBITHHIE 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOTO, )KUAKOTO U | bubnmnoreka [JOK
ra3000pa3HOro COCTOSIHUM BEIeCTBa https://m.edsoo.ru/ff0a540e
OOBsiCHEHHE CBOMCTB TBEPAOTO,
4 AKHJIKOTO U Ta3000pa3HOT0 COCTOSIHUN |
BEIIECTBA HA OCHOBE NOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
5 Kpucrannuueckue 1 aMmop¢HsbIe Tena 1 bubmmorexa LHOK
p P https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KaWUISIPHOCTD. | bubmmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacmmpeHue u cxxaTue. 1 I bubmuoreka [IOK
BxonHas koHTposibHas paboTa. https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEPATYpHI CO
8 CKOPOCTBIO TETNIOBOTO JIBUKECHMS 1
YacTHIl
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUs BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenaun 1 but6mmoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [JOK

11
BELLECTB U MaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
aHeprocoOepekeHus "
12 KonuuecTBo TEIIOTHL. Y AenbHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHuUE TEII0BOro OajgaHca. bubnmnoreka [JOK
TemnnooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
14 "HcciieqoBaHue IBICHUS bubnnorexa [JOK
TEII000MEHa IIPH CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Tops4Yei Bobl"
Pacuer xonuyecTBa TEMIOTHI,
15 HEO0OXOMMOTO /111 HarpeBaHUs Tena
Y BBIICIIIEMOT0 UM IIPU OXJIAKIECHUN
16 JlaGopatopHnas pabota "Onpeznenenue bubnmnoreka [JOK
YACIBHOU TEIJIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TomMBa. Y iejbHas TerjaoTa bubnmnoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpCBaHUE
p Bu6miorexa [IOK
18 KPUCTAJUTMYECKUX Tell. Y AeNbHast
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUIABJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yZIeJIbHOM TEIIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHSL. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwne. Y nennHas teniora but6mmoreka [IOK




napooOpa3oBaHuUs M KOHCHCAIIHH.
3aBUCUMOCTD TEMIIEPATYpPhl KUIIEHUS
0T aTMoc(epHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIQXKHOCTH BO3/1yXa"

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

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHEIO CrOpaHus

25

KII/ TenioBoro aBurartess.
TernnoBble ABUTATENN U 3allUTa
OKpY>Karole cpeabl

bubnnorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEeHMsI U MPEeBpallleHus
SHEPIUH B TEIUIOBBIX MPOLECCax

27

[ToaroroBka Kk KOHTPOILHOM paboTe
1o Teme "TennoBbie ABICHUS.
N3meHeHune arperaTHbIX COCTOSIHUM
BemecTa"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no reme
"TerioBEIe saBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHMI BeliecTBa"

but6mmorexa [{IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUUECKUX 3aPsAI0B

30

VYpok-uccnenoBanue "IneKTpU3aLusa
TeJ UHIYKIUEN U ITpH
CONPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6nmoreka [IOK

31
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
1 HanpsikeHHOCTB 3JIeKTPUYECKOro bubnmnoreka HOK
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIEH
Hocurenu snexkTpuueckux 3apsioB.
33 DOneMeHTapHbIi 3apsaa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubmuorexa [JOK
COXpaHEHUs DIIEKTPUIECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha npuMeHeHNE bubnmnoreka [JOK
CBOMCTB JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DneKTpUUeCKUi TOK, YCIIOBUS €r0
36 cymiectBoBaHus. McTouHNKHN bubmorexa LOK
4 i https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleficTBUS DJIEKTPUUECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUDJIEKTPUKA"
39 DNEeKTPUYECKUI TOK B MEeTaJlIaxX, bubnmoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas ieTb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora
" PaTOPHAT P bubmorexa LIOK
41 W3mepenue u peryImpoBaHUEe CHIIbI 0.5

TOoKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSKEHHE.
BoasT™metp. JlabopaTopHas pabora

bu6nmoreka [IOK

42 0.5
"M3MmepeHue u peryampoBaHue https://m.edsoo.ru/ff0a%e14
HarnpspKkeHus"
43 CornpoTuBiieHHE TPOBOJHUKA. bubnmnoreka HOK
VY enpHO€ COMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
m AIEKTPUIECKOTO COMPOTUBIICHUS 1 bubnnorexa [JOK
IIPOBOJAHMKA OT €ro JUIMHBI, IUIOIAIN https://m.edsoo.ru/ff0aa738
IIONEPEYHOr0 CEUeHus1 U Marepuana”
3aBUCHUMOCTH CHJIBI TOKA OT
bubmuorexa [JOK
45 HarpsbkeHus. 3akoH Oma Ji1sl yyacTka
https://m.edsoo.ru/ff0aad44a
e
JlaGopatopHnas paboTa
"HccneqoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, UIYIIETO Yepe3 pe3UCTOop, OT 1 bubmorexa LHOK
» WY pes p P, https://m.edsoo.ru/ff0aa04e
COTPOTUBIICHUS PE3UCTOPA U
HarpspDKEHUs Ha pe3uctope”
47 [TocnegoBarenpHOE U apasieIbHOE
COETMHEHUS IPOBOIHUKOB
JlabopaTtopHas pabora "I[IpoBepka
43 MIpaBWJIa CIOKEHUSI HAMIPSHKEHUN TTpH | bubmuoreka [IOK
IOCIEI0BATENBHOM COETUHEHUU JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlabopaTtopHas pabota "[IpoBepka
49 MpaBWJIa Ui CUJIBI TOKA MPU | bubmuoreka [IOK

napajyuieIbHOM COeIMHEHUHN
pe3uctopos”

https://m.edsoo.ru/ff0aadle




Pemenue 3anau Ha npuMeHeHne

50 3akoHa Oma JIJ1s1 pa3IddHOro bubmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS IPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmnoreka HOK
Toka. 3akoH J[xoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlabGopaTopHas pabora "OnpeneneHue
bu6nmmoreka [IOK
52 paboTHl M MOLITHOCTH JICKTPUUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYCCKUE 1CITH U IIOTPEOUTEIH
P . P bubnuorexa [JOK
53 ANEKTPUYECKOM SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIEeKTPUUECKHE 3apsIIbl.
54 Sanse . epa P bubnuorexa [JOK
sSOKEHHBIC TEJIa U UX
P . . https://m.edsoo.ru/ff0abd2c
B3auMojiercTBus. I10CTOSIHHBIN
AIEKTPUIECKUN TOK"
KonTponbHas pabota o reme
"DIEKTPUUECKHE 3aPSIIbI.
55 3a ep o tera P bubmuorexa [JOK
sOKEHHBIC TeIa U UX
P N . https://m.edsoo.ru/ff0abea8
B3auMojercTBus. [locTosHHBIN
AIEKTPUYECKUN TOK"
56 ITocTossHHBIC MATHUTBI, KX
B3aMMO/ICHCTBHUE
57 VYpok-uccnenosanue "M3yuenue bubnuotexa [JOK
MOJICH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe 110J1e. MarauTHoe ImoJie
but6mmorexa [IOK
58 3eMJIH U ero 3Ha4YeHue IS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT Opcrena. MarHuTHoe nose
NEKTPUYECKOr0 ToKa MarHutHoe
I10JI€ KaTyIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texauke. Jlaboparopuas pabota
"U3yuyenue neicTBUs MAarHUTHOTO
I10JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOBUTATENb TOCTOSTHHOTO
Toka. Mcronp3oBanue
ANEKTPOABUTaTENCH B TEXHUUECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AyIeKTpoABHTATENS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHAYKIIHH.
IIpaBuio Jlenua

63

Onektporereparop. Crocoos
MTOJTYYCHUS DJICKTPUICCKON SHEPTHH.
DNeKTPOCTaHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUHU

64

Pemrenue 3agad mo reMme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBIICHUSA"

65

Hrorosas KOHTPOJIbHAA pa60Ta

bu6nunoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PeseprubIit ypok. Pabora ¢ Tekctamu
no Teme "TennoBrie ABICHUS"

bu6nuorexa [JOK
https://m.edsoo.ru/ffO0accSe




PesepBHeIit ypok. Pabora ¢ Tekcramu

67 o tTeMe "IlocToAHHBIN 1 buGnnorexa LIOK
. " https://m.edsoo.ru/ff0acdc6
3JIEKTPUYECKHUIN TOK
63 PesepBHblit ypok. Pabora ¢ Tekctamu |
o TeMe "MaraurtHele aBiieHus"
OBIIEE KOJIMYECTBO HACOBIIO 63 145

[TPOTPAMME




9 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoxka Beero KonrTpoabubie | IlpakTuueckue fI[:;‘?eHHﬂ :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypes:

| MexaHn4eckoe JBUKECHUE. 1
MarepuanbHasi TOUKa

) Cucrema orcuyeta. OTHOCHUTEIIBHOCTh | bu6mmoreka [{OK
MEXaHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMONIMHENHOE 1 bubnuorexa [IOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMOIUHENHOE

4 nBuxeHue. CpeHsis 1 MTHOBEHHAas! 1
CKOpOCTb

5 IIpssMOoNMHENHOE PABHOYCKOPEHHOE | bubnuoreka [JOK
JBUJKECHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'pacdux cxopoctu
JlaGopaTtopHas pabota "OmnpeneneHue

7 YCKOpEHHS Tena npu ] | bubmuorexa [JOK
PaBHOYCKOPEHHOM JIBH)KEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM m1ockocTu"

2 CBob6onHoe nagenue Ten. OnbIThl 1
lamunes
PaBHOMeEpHOE BHKEHUE TTO bubnuorexa [IOK

9 1
okpyxHocTH. Ilepnoa u yacrora https://m.edsoo.ru/ff0ael176




oOparenus. JInneiHas u yriaoBas
CKOPOCTH

LlenTpocTpeMUTENbHOE YCKOPEHHUE.

10
BxonHas koHTposbHas paboTa.
1 I1epBer1it 3akoH HeroToHA. BekTop bubnmoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOelicTBYIOIIAsA CUIa https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4y Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK
. r
15 Cuna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no reme «Cuna
YOPYTOCTH
17 JlaGopatopHas pabota «OrmnpeneneHue bubnnoreka [JOK
JKECTKOCTH IPYKUHBD https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cina Tpers https://m.edsoo.ru/ff0af738
19 Pemenne 3agau o teme «Cuita bu6mmoteka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "OmnpeneneHue bubnmoreka [JOK
20 "
K0d(ppHILIMEHTA TPEHUS CKOJIbKEHHS https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reme "3aKOHEBI
21 Herorona. Cuna octu. Cuna bubnmorexa [IOK
. YIpyr ' https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubmuorexa [JOK




TATOTCHUS. Y CKOPEHHE CBOOOHOTO
HajJacHus

https://m.edsoo.ru/ff0af044

VYpoxk-koudepenuus "JBrKeHHE TN

23 BOKPYI TPaBUTALMOHHOIO [ICHTPA
(Conneunas cucrema). ["anaktuku"
Pentenue 3amay no teme "Cuia
24 TSKECTH M 3aKOH BCEMHUPHOT'O Bubmmorexa [JOK
" p https://m.edsoo.ru/ff0af5f8
TATOTCHHUS
IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
25
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIbHOM TOUKH.
AOCOIOTHO TBEPIOE TEIIO. bubnuorexa [JOK
26 ..
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ffO0afe36
3aKpEIIEHHOW OCBhIO BpalllCHUs
27 MowmeHT cuisbl. LieHTp Tsxectu
)3 Pemenne 3amay mo reme "MomeHT bu6nmorexa [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONH paboTe MO
29 TEME ”MexaHI/IquK(lze BI/I)KGEI/IG bubmmorexa [IOK
. A ) https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"
KonTpoinbHas padbora 1o Teme
30 ™M P P bubmuoreka [JOK
€XaHUYCCKOE ABIKCHHC.
N a https://m.edsoo.ru/ff0b06ec
BiamMmoneiicteue Ten"
Wmmnynbec Tena. UMnyiase cuibl. 3aK0H
a1 Y 4 v bubmuoreka [JOK
COXpaHCHUS UMITYJIbca. YIIPYroe u
p yIbed. SHpyr https://m.edsoo.ru/ffOb07fa
HEYMpPyroe B3auMOICHCTBHE
0 Pemenne 3amad mo Teme "3akoH bubmuoreka [JOK

COXpaHEHHUs uMIysbca"

https://m.edsoo.ru/ff0b096¢c




Ypok-koHpepeHius "PeakTuBHOE

33
JBUKEHHE B IIPUPOJIE U TEXHUKE"
Bbu6moreka [JOK
34 Mexannueckas paboTa U MOITHOCTh
P B https:/m.edsoo.ru/ff0b0as4
35 PabGota critbl TSOKECTH, CHITBI bubnmuoreka [JOK
YIIPYTOCTHA U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OrmnpenencHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIB>KEHHMH T€Ja 110
TOPU30HTAIILHON TTOBEPXHOCTHU
37 CBs13b SHEPruu U paboThI.
[loTenuumanbHas 3Heprus
33 Kunernueckas sneprusi. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 JlaGopaTtopnast pabota «3ydenue bubnmnoreka [JOK
3aKOHA COXpaHEHUs DHEPIUH» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBHKEHHUE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KojaeOaHus. bubnuoreka [IOK
Breinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnuecKkuil ¥ MpyKUHHBIN
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuojaa KojaebaHui OT )KeCTKOCTH bubmmorexa [IOK
pHoa https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAacChl TPy3a»
45 [IpeBpaienue snepruu npu




MEXAHUYECKUX KOJICOaHUIX

46

JlaGopaTtopHnas pabora «OnpeneincHue
9acTOTHI U TIEpHO/Ia KoieOaHui
NPY>KUHHOTO MasiTHUKa»

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

47

JlaGopaTtophnas padora «I[IpoBepka
HE3aBUCHMOCTH TIEpHoJIa KOJeOaHHi
rpys3a, MOJIBEHICHHOTO K HUTH, OT
Macchl rpy3a»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBONMCTBA
MexaHu4ecKux BOJH. [IponosabHbIe 1
MOTIEPEYHBIC BOJIHBI

bubmuorexka [JOK
https://m.edsoo.ru/ffOb2 1fe

49

Ypok-koHpepenius "MexaHn4ecKue
BOJIHBI B TBEPIIOM TEJIE.
Ceiicmuieckne BOJIHbI"

50

3Byk. Pacripoctpanenue u orpaxxeHue
3ByKa

51

VYpok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHIus "YIIbTpa3ByK U
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHUS.
Mexanuueckue Koyie6aHus 1 BOJTHbI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpHas pabora mo Teme
"3akoHbI coxpaHeHus. MexaHnyeckue




KoJiIeOaHus U BOJIHBL"

:‘)JICKTpOMaFHI/ITHOC IIOJIC.

bu6mmoreka [IOK

56
DJIEKTPOMArHUTHBIEC BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHHIX BOJIH
Ypok-koudepenmus "[lkana
53 AJIEKTPOMATrHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonp30BaHue 21€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBSI3U"
Vpok-uccnenosanue "M3yuenne
P . i bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIbI0 MOOUITBHOTO TeseoHa
Pemenue 3agau Ha onpeneneHue
60 YacCTOTHI U JJIMHBI 2JIEKTPOMarHUTHOU
BOJIHBI
DneKTpOMarHuTHast IPUpPO/ia CBETA.
P Prp . bu6mmoreka [IOK
61 CxopocTtb cBeTa. BonHOBBIE CBOICTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsamonnHeiinoe
62 acCIpOCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa [IOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpakKeHHs CBETa. 3epKaJa.
p p bu6mmorexa [JOK
63 Pemenue 3a1au Ha mpuMeHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 IIpenomnenue cBera. 3aK0H bubnuoreka [JOK
[IPEIOMIIEHHS CBETA https://m.edsoo.ru/ffO0b3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
1P P bubmuorexa [JOK
65 Hcnonp3oBanue NOIHOTO BHYTPEHHETO

OTPAXKCHUSA B OIITUYCCKUX CBCTOBOAAX

https://m.edsoo.ru/ffOb3c5c




JlaboparopHas pabora "UccnenoBanue
3aBUCUMOCTH YIJ1a IPEIOMIICHUS

66
CBETOBOI'O JIy4a OT yrIJia MaJeHus Ha
rpasuue "Bo3ayx-crexyio""

Ypok-koHpepennus "Mcnonas3oBanue
67 MOJIHOT'O BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
bu6mmoreka [IOK
68 Jlunzel. OnTHdeckas cuia JIMH3BI
https://m.edsoo.ru/ffO0b3f2c
. bubnnoreka [JOK
69 [TocTpoeHue n300pakeHuil B JIMH3aX 1
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabdorta "OnpeneneHue
. bubnnoreka [JOK

70 (OKYCHOTO pacCTOSIHUSI U OTITUYECKOM 1
CHTBI COBUpatoIIeii MMH3b" https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenmus "OnTuueckue bubnuorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bubnuoreka [JOK

72 I'ma3 xak ontuueckas cucrema. 3peHue 1

https://m.edsoo.ru/ff0b4684

73 Vpoxk-konpepenuus "JledekTs
3penusi. Kak coxpanuts 3penue”

Pasznoxenue 6eoro cBera B CIIEKTP.

74 Omnebitel HetoToHa. CroxxeHue bubmuorexa [JOK
CIIEKTpaJIbHBIX BETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHnas pabota "OMBITHI 11O
pa3I0KEeHUI0 OEIoro cBeTa B CHEKTP U Eu6 10K

nOIMOTEKA

75 BOCTIPUSATHIO I[BETA MPEAMETOB TIPH UX

HaOJI0IEHUH Yepe3 [[BETOBbIC
buabTpH"

https://m.edsoo.ru/ff0cOe2a




VYpok-npaktukym "BonHoBbie

76 CBOICTBa cBeTa: AUCIEpCHs,
uHTepepeHys u tudpakuus”
77 OmnsiTel Pe3epdopaa u minanerapuas bubnunorexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynatel bopa. Monens aroma bopa
Hcenyckanue u noryionieHue cBera
79 aromoMm. KBauTel. JInHeituaTeie bubmmorera [JOK
' ) https://m.edsoo.ru/ff0c144c
CIIEKTPHI
20 VYpok-npaktukym "Habmronenue bubnnoreka [JOK
CIIEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagmoakTBHOCTD 1 €€ BUIBI bubmmorera [JOK
8 8 https://m.edsoo.ru/ff0c1672
2 Crpoenue atoMHoro0 sigpa. Hykimonnas bubnuoreka [JOK
MOJIEJIb https://m.edsoo.ru/ffOc18ac
%3 PanuoaxkTuBHBIE peBpalleHNUs. bubnuoreka LIOK
M30TOMEI https://m.edsoo.ru/ff0clal4
24 Pemnrenue 3anau o teme: bu6mmoreka [IOK
"PannoakTuBHBIE TpeBpamieHUs" https://m.edsoo.ru/ff0c1b4a
85 [Tepuox momypacnana
Vpoxk-koHpepenius "PagroakTuBHbIC
86 1/1:51 eHI/IS({b BI:'I Hpoje, MEAUIIMHE bubmmorexa [IOK
" " PHPOJS, MEATHIHS, https://m.edsoo.ru/ff0c2126
TEXHHKE
Snepuble peaknuu. 3aKOHBI
PHEEP Butmmorexa I[OK
87 COXpaHEHHUs 3apsI0BOTO U MAaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qucen
28 OHeprusi CBA3U aTOMHBIX siaep. CBA3b bubnmoreka [JOK

MacCChbl 1 SHCPIruun

https://m.edsoo.ru/ffOc1d7a




Pemenue 3amad o teme "SAnepubie

89 |
peakuuu
90 Peakuuu cunrtes3a u nenenus saep. bubnuoreka [IOK
Nctrounuku sueprun CosiHia u 3BE37 https://m.edsoo.ru/ff0c1e88
Ypok-koubepennus "SAnepras
01 sHepreTuka. JlencTus
PaauOaKTUBHBIX U3TyUYEHUN Ha )KUBBIC
OpraHu3MbI"
Pemenue 3amay nmo Teme
9 "DIeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsic siBeHns"
93 HroroBasi KOHTpOJbHAs paboTa.
IToBTOpEeHue, 0000IIEHHE.
p bu6mmoreka [IOK
94 JlaGopatopHble paboTHI IO Kypcy
" N " https://m.edsoo.ru/ff0c245a
BzaumopeiicTBue Ten
[ToBTOopenue, o6o0mmenue. Pemenue
95 ACYETHBIX U KAYeCTBEHHBIX 3a]1a4 10 bubmmorexa [IOK
p " " https://m.edsoo.ru/ff0c2572
teMe "TernnoBbie mporecchl
[ToBTOpenue, o6o0mmenue. Permenne
bu6mmoteka [IOK
96 pacueTHBIX M KaueCTBEHHBIX 3aj1a4 M0
" on https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenmnoBEIX gBUTATEICH
[ToBTOpenue, 0600meHue. Pemenne
97 ACYCTHBIX M KAYECTBEHHBIX 33724 10 bromorexa [OK
pagie! ! https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTaHOBOK
[ToBTOpeHue, 0600MICHHE.
bu6nmorexa [JOK
98 JlaGopaTopHbie pabOTHI 1O KypCy

"CseroBble gBiaeHUA"

https://m.edsoo.ru/ff0c2¢c52




99

[ToBTOopenue, 0600menue. Padora ¢
TEKCTaMU 10 TeMe "3aKOHbI
COXpaHEHHMsI B MEXaHHKe"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTopenue, o6061menue. Pabora c
tekctamu 110 TeMme "Konebanus u
BOJIHBEI"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c2e82

101

IToBTOpenue, 0606meHme. PaboTa ¢
TekcTaMu 110 TeMe "CBETOBEIE
saBieHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044

102

IToBTOpenue, 0606meHme. PaboTa ¢
TekcTaMu 1o TeMe "KBanroBas u
snepHas pusmka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukat 176382614773150070335747769939328150673109022355
Bnageney Mpuropees Kpuit Mropeeuy
OeicTevTened C 20.04.2023 no 19.04.2024



http://www.tcpdf.org

		2023-10-16T03:38:42+0500




