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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO OOIIETr0 0O0pa3zoBaHUS
COCTaBJICHA HAa OCHOBE IOJIOKEHUN M TpeOOBaHUM K pe3yJibTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTEIbHOW MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxke c yuéTtoMm (QenepanbHO padboyeld NporpaMMbl
BocniuTanus U KoHnenmuu npemnogaBanus yaeOHOro npeamera « Du3ukay.

CopepxaHue mnporpamMMbl O (PU3MKE HANpaBiI€HO Ha (POPMUPOBAHUE
€CTECTBEHHOHAYYHOU TPaMOTHOCTH OOYyYaIOIUXCS W OPTaHU3AIUI0 WM3YUCHHS
¢u3nMKn Ha JEATEIBHOCTHONH OCHOBE. B mporpamme mo (usmke y4uTHIBAIOTCS
BO3MOXHOCTH y4eOHOro npeamera B peanusanuu tpedoanuii @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaMm OOydYeHHs, a
TaK)K€ MEXIIPEIMETHBIC CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00I11€TO 00pa30BaHUsI.

[Iporpamma 10 (uU3MKE yCTAaHABIMBAET pacCIpeiesieHue Yy4eOHOro
MaTepuajia mo rojaaMm oOyyeHus (MO KjaccaM), MpeuiaraeT IPHUMEPHYIO
MOCTICIOBATEIbHOCTh M3Y4YEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHS
IPEIMETHOIO COAECPKAHUSA U yUETE BO3PACTHBIX OCOOCHHOCTEN 00ydaronIuXcsl.

[Tporpamma no ¢u3uke pazpaboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOU
MOMOIIIM YYUTETIO B CO3/IaHNHU padoUyeii MporpaMMBbl 10 y4eOHOMY TIPEIMETY.

dusmuka SBASETCS CUCTEMOOOPA3yIOMIMM JJIsi €CTECTBEHHOHAYUYHBIX
y4e€OHBIX MPEAMETOB, IMOCKOJBbKY (HU3MYECKHUE 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB U SIBIICHUM, M3y4aeMbIX XUMHEH, OUOJOTHeH, acTpOHOMUEU U
¢usnyeckoit reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEJOCTaBIseT Hambojee sCHbIe 00pa3lbl MPUMEHEHUS HayYHOTO
METO/Ia TIO3HAHUSA, TO €CTh CII0c00a MOMyUeHUs TOCTOBEPHBIX 3HAHUI O MUDE.

OnHa u3 rIaBHBIX 33724 (PU3UYECKOr0o 00pa3oBaHMs B CTPYKTYpe OOIIETro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTHU U
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpPOBHE TMIPEANOJIaraeT OBJIAJICHUE
CJIEYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
TPaMOTHOCTb:

e HAYYHO OOBSACHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATh JAHHBIE W  HCIOJb30BAaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA IS MOJTyYEeHHUs BEIBOJIOB.

[lenu wm3yueHuss PuU3NKK HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHMs
omnpenenensl B KoHuemnuu npenogaBanust yueOHoro mpenmera «dDusuka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoil @exnepauuu, peaau3yoMUx
OCHOBHBIE 00111€00pa30BaTelIbHbIE MPOrPaAMMbl, YTBEPKIEHHOM pEIICHUEM
Komnnerun MunucrepctBa npocseuienuss Poccuiickoit @enepannu (IpoTOKOI
ot 3 nexadpst 2019 r. Ne [1K4BH).

Hean uzyuenust puznku:

e TMpPHOOpETEHHE HMHTEpEeca M CTPEMIICHHS OOYYaIOIIUXCS K HAYyYHOMY
W3YYCHUIO TIPUPOBI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e Dpa3BUTHE TPEACTAaBICHHUM O HAYYHOM METOAEC TMO3HAHUS U
dbopMUpOBaHHE UCCIEIOBATENLCKOTO OTHOIICHUS K OKPYKaIOIUM
SIBIICHUSIM;

e (dopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa M3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;



(bopMHpoOBaHUE MPEACTABICHUN O PO (PU3UKH JIJISl Pa3BUTHSI IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBIEHUH O BO3MOXKHBIX cdepax  Oynyuen
npo¢eCCUOHANILHON ESITEIbHOCTH, CBSI3aHHOUN ¢ (PM3UKOMU, MOATOTOBKA
K JaJbHEHIIeMy 0OYUYEHHUIO B 3TOM HaIlPaBJICHUM.

JlocTmwkeHre 3THX IEe MporpamMMbl 1Mo (U3NKE Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIIECIYIONIUX 3a]a4:

NpuOOpeTeHNe 3HAHUW O JUCKPETHOM CTPOEHUU BEIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, DJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

NPUOOPETEHUE YMEHUN ONMUCHIBATH U OOBSICHATh (PU3UUYECKUE SIBJICHUS
C MCMOJIb30BAHUEM MOJYyUYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEUIeHUS] MPOCTEHIINX pacdyE€THBIX 3a1ad ¢
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIENEH, TBOPYECKUX MW MPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUW HaONIOAaTh NPUPOJIHBIE SBJIEHUS W BBINOJHATH
OIBITHI, TAOOPATOPHBIE pa0OTHI U HKCIIEPUMEHTAJIbHBIE HCCIIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOGHHME MNpuUE€MOB paboTel ¢ uH(popmanued  (HU3IUUECKOTO
CoJlep KaHMsl, BKJIIOYas MH(OPMALMI0O O COBPEMEHHBIX JOCTHUKEHUSX
(bU3KKHY, aHAIU3 U KPUTHYECKOE OLIEHMBAaHWE UH(OpMaLUK;
3HAKOMCTBO cO cdepamu  NpodEeCCHOHAIBHOW  JIEATEIbHOCTH,
CBA3aHHBIMM C  (PU3MKOHW, © COBPEMEHHBIMU TEXHOJIOTHSIMHU,
OCHOBAHHBIMHU Ha JOCTUKEHUAX (PU3UUECKON HAYKH.

Ha u3yudenue ¢pusuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHust oTBoIUTCS 238 "yacoB: B 7 kiiacce — 68 yacoB (2 4yaca B HEJENIO), B
8 kmacce — 68 4JacoB (2 waca B Henmemwo), B 9 kmacce — 102 gaca (3 ygaca B
HEJICITIO).

[Ipennmaraemselii B mporpaMMe 1o cpmHKe nepeueHb JabopaTOPHBIX padboT
U OIBITOB HOCUT PEKOMEHIATEIBHBIA XapakTep, YYMTEIb JiesaeT BEIOOD
MPOBEICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YUYETOM MH/IMBHTyalIbHBIX
0COOCHHOCTEN  OOydYalolmuxcs, CIHCKAa OKCIEPUMEHTAIbHBIX  3aJIaHUi,
peajiaraeMbIX B paMKax OCHOBHOT'O TOCYJIaPCTBEHHOTO 3K3aMeHa 1Mo (hHU3uKe.



COIAEPKAHUE OBYUEHUA
7 KIIACC

Paznen 1. @dusuka u €€ posib B IO3HAHUU OKPYIKAOUIEr0 MUpPA.

dusnka — Hayka o npupone. SABneHust npupoasl. PU3NUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuuHbl. M3Mepenue pusznyeckux BenuuuH. Ousnueckue
npudopsl. [TorpemHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAayKH M3Yy4arOT MPUPOLY.
EcTecTBEeHHOHAYUYHbIII METOJ MO3HAHUS: HAaOMIOJEHUE, TOCTAHOBKA HAY4YHOIO
BOIIPOCA, BBIABMKEHUE THUIOTE3, OJKCIEPUMEHT MO TPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmonaeMoro sBieHus. OnucaHue (QU3MYECKUX SBICHUU C
IIOMOIIBIO MOJIETIEN.

Jemoncmpayuu.
1. MexaHuueckue, TEeIJIOBbIE, SJEKTPUUYECKHWE, MarHUTHBIC, CBETOBbBIC
SIBIICHUSI.

2. ®uznueckue TpuOOPHI U Mpoleypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM
U U(GPOBBIM PUOOPOM.

Jlabopamopnuie pabomosl u onvimol.

Ornpenenenre UeHbl I1eJeHUs IIKaJIbl U3MEPUTEIBHOIO TPUOOpa.

N3mepenune pacCcTOSHUAMN.

N3mepenne 00bEMa )KUIKOCTU U TBEPIOIO Tea.

Ornpenenenue pa3MepoB MajbIX TEI.

W3mepenue TemiiepaTypbl MpU MOMOIIM >KHIKOCTHOIO TEPMOMETpa U

JTaTYuKa TeMIepaTyphl.

[TpoBenenue rcciie0BaHus 10 TPOBEPKE TUIIOTE3bI: JAIbHOCTh MOJETA

[iapyvKa, NYIIEHHOIO TOPU30HTAIBHO, TE€M OOJblIe, 4eM OoJblIe

BBICOTA ITyCKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BelleCTBA: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIIHNE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBuxenue uactull BemecTBa. CBsA3b CKOPOCTH JABMKEHUS YacTHI] C
Temrneparypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoeiicTBue 4yacTuil
BELIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, KUIKOCTEH H
TBEPABIX (KPUCTATUIMYECKHX) Tel. B3auMocCBs3b MeXy CBOMCTBAaMU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSHUSX M HX AaTOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JABUKEHUS.

2. Habmoaenue nuddysuu.

3. HaOmronenue  siBaeHUil, OOBICHSIOIIMXCS  NPUTSHKEHUEM WU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie pabomoul u onvimol.

1. OueHka JauaMmeTpa aTroMa METOJOM psiIoB (C  HMCHOJIb30BAHHEM

doTorpaduii).

2. OnbITHI 10 HAOJIIOAEHHIO TEIUIOBOIO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHue U B3aumojieiicTBue TeJl.

uhAhwWN =
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Mexanuueckoe IBHKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBHXKECHHE.
Ckopoctb. CpenHsis CKOPOCTh IPU HEPABHOMEPHOM JBHKEHUM. Pacuér mytu u
BPEMEHU JABUKECHUSI.

SBnenue mHepuuu. 3aKOH MHEpUMHU. B3anmoneicTBue Ten Kak MpUYrHa
U3MEHEHHUS] CKOPOCTHU [BWXKEHHS Tel. Macca Kak Mepa MHEPTHOCTU Tela.
[TnotHOCTh BemiecTBa. CBs3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €JIMHULIC
00BbEMa BellecTBa.

Cnita Kak XapaKTepHUCTHKA B3auMOAevcTBUA Tell. Cuiia ypyrocTH U 3aKOH
['yka. I3MepeHue cuiibl ¢ MOMOIIbIO JUHAMOMETPA. SIBJIEHUE TATOTEHUS U CUIIa
TsokecTd. Cuia TsSHKECTHM Ha Jpyrux IutaHerax. Bec Tenma. HesecomocTs.
CnoxeHue CHJI, HaIlpaBJICHHBIX 0 OJHOW NpsMOM. PaBHOIEWCTByIOIIas CHIIL.
Cuna TpeHusa. TpeHue CKOJIBKEHMS M TPEHUE NOKOSA. TpeHue B mpupole u
TEXHUKE.

Jemoncmpayuu.

Halnronenne MexaHM4ecKoro IBM>KEHHMS Tea.
W3mepeHne CKopoCcTH NMPSMOIUHENHOTO IBHXKEHHUS.
Habntonenue siBneHust MHEPLUU.
Habnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICHCTBUU TElL.
CpaBHEHME MACC IO B3aUMOJICHCTBUIO TEI.
CrnosxeHue cuJjl, HapaBJIEHHbBIX 110 OJHOM IPSIMOM.
./Iaﬁopamopuble pa60mbl U onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABMXKEHHMs (IIapuka B
AKUJAKOCTH, MOJEIH JIEKTPUUECKOT0 aBTOMOOUJISL U TaK Jajiee).
2. OrmpepeneHne CpeHEN CKOPOCTH CKOJBXEHUSI OpycKa WIM IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPIOro Tela.
4. OmnbITbI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSLKEHMS (IedopMariim)
IPYKUHBI OT TPUJIOKEHHOU CHUJIBL.
5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBXKEHUS
OT Beca TeJla U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paspnes 4. JlaBiienue TBEPABIX TeJl, dKMIKOCTEH U ra3oB.

Hanenue. CriocoObl yMEHBIIEHUS M yBEIUMYEHHs JaBieHus. JlaBiieHue
ra3a. 3aBHCHMMOCTb JaBJIeHMs raza oT oObéMa, Ttemmneparypsl. llepenaua
JAaBJCHUS TBEPIABIMU TEJIaMH, XUAKOCTAMU M Ta3zamMu. 3akoH [lackans.
[THeBMaTHuUeCKME MallIMHBI. 3aBUCHUMOCTb JAaBJIEHUS >KUJIKOCTH OT TJIyOMHBI.
I'mppocrarnueckuii mapajnokc. CooOmaromuecss cocyasl. ['mapaBinyeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atmMmochepHoe naBieHue. [IpruunHbl CynecTBOBaHMS
BO3aylIHOM 000s0uku 3emuin. OnbiT Toppuuemnu. U3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EpPHOTO AaBJIEHHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! s uamMepenust atMoc(hepHOro JIaBJICHMUS.

JleicTBHUEe KUJIKOCTM W Tra3a HAa TNOTPYKEHHOE B HHUX TEJO.
Breirankuaromas (apxumesnona) cwia. 3akoH Apxumena. [linaBanue Ted.
Bosnyxomnnasanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUS raza OT TEMIEPATYPBHI.

2. Ilepenaua naBneHus: KUAKOCTHIO U Ta30M.

3. Coobmiaronirecs: Cocysl.

4. T'uapaBnvyYecKui mpecc.

5. IlposiBneHue neiicTBust aTMOCPEPHOTrO TABIEHUS.

cUupwWN =



6. 3aBUCHMOCTb BBITAJKHUBAIOUIEH CHJIBI OT 00bEMa NMOrpyKEHHON 4YacTH
TE€Ja ¥ IJIOTHOCTH KUJIKOCTH.

7. PaBEeHCTBO BBITAIKHUBAIOIIEH CHJIBI BECY BBITCCHEHHOMW KHJIKOCTH.

8. YcioBHE IUIaBaHWsA TEN: IUIABAHUE WM TOTPYKEHUE TEN B
3aBUCHMOCTH OT COOTHOILIEHUS IIJIOTHOCTEU TEJIA U )KUJIKOCTH.

Jlabopamopnuie pabomoul u onvimol.

1. HccnenoBaHue 3aBUCHMOCTM Beca Tela B BOJAE OT 00bEMa
NOrpy>KEHHOM B KUAKOCTb YaCTHU TeJa.

2. OmnpenenieHue BBITAJKUBAIOIICH CHIIBI, JIEMCTBYIOLIEW HaA TENO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUIKOCTH, OT MAcChl Tea.

4. OnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI,
JNEUCTBYIOLIEH Ha TENO B JKUJAKOCTH, OT OOBEMA MOrpyX EHHOU B
MKUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH JKHUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpEeNICJIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTDH. DHEpPrus.

Mexanuueckast padota. MOLIHOCTb.

[TpocThie MexaHW3MBbIL: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IlpaBuio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpasuno» MexaHuku. KIIJ mpocteix wmexanuszmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHeTmueckas M MOTEHUUATIbHAs SHEPIHUS.
[IpeBpameHne OOHOTO BHJA MEXAHUYECKOM OHHEPIMM B JApPYyro. 3aKoH
COXpaHEHUs YHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JIBHXKEHHH

T€Ja 110 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.

3. Nsmepenue KII/] HaKTOHHOM IJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUU.
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Paspnes 6. TenuioBble siBJICHUSA.

OCHOBHBIE TOJIO)KEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJI. OIBITBI, TOATBEPKAAOIINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOro, KUAKOIO M Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObACHEHHE CBOMCTB Ia30B, KHJIKOCTEN
U TBEPABIX TEJI Ha OCHOBE IMOJOKEHUW MOJEKYJISIPHO-KUHETHUYECKON TEOpHH.
CmauuBaHVE U KaWUISIPHBIE SIBJICHUA. TEMI0BOE PACIIUPEHUE U CIKATHE.

Temmneparypa. CBsI3b TeMIEpPATypbl CO CKOPOCTBIO TEILIOBOIO JIBHKECHUS
yacTull. BHyTpeHHsis sHeprus. CrnocoObl M3MEHEHHs BHYTPEHHEH SHEpruu:
Terionepegaya M CoBeplieHHe  paboTel.  Buasl  Temnonepenayu:
TEIIONPOBOJIHOCT, KOHBEKIIUS, U3TyUEHHE.

KonudecTBo TemnoTel. Y ienpHas TEII0EMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lnaBienue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IIJIABJICHHUS.



[TapooOpazoBanue u koujeHcauus. Mcnapenue. Kunenue. YenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYpbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxnocTts Bo3myXxa.

OHeprus TOIJIMBA. Y I€JIbHAS TEMI0TA CTOPaHUSL.

[TpuHimner padotel TemioBbix aurareneit KIIJ TemnoBoro asuraress.
TeruioBble ABUTATENN U 3a1UTA OKPYKAIOLIEH CPeIbl.

3aKOH COXpAaHEHMSI U MPEBPALICHUS SHEPTUHU B TEIJIOBBIX MPOLECCaX.

Jlemoncmpauuu.

uhwWN =
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Habnronenue OpoyHOBCKOTO JABUKEHUSI.

Habnronenune nuddysun.

Habmroienue siBiIeHN CMaYMBaHUS U KaMMJUISIPHBIX SIBJICHHIA.
Habmroienue TemnoBoro pacumpeHust Ted.

W3MeHenune naBieHus ra3a npyu U3MEHEHUH 00bEMa M HarpeBaHUM WIIH
OXJTQKJICHUH.

[TpaBuna u3MepeHus TeMIepaTyphl.

Bune! Termonepenaun.

OxJtaxkieHue npyu COBEpUIEHUH padOThI.

HarpesaHue npu COBEpLICHIH PAOOTHI BHELIHIMI CHIIAMH.

10 CpaBHEHME TEIIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.

11. HabmroieHre KuneHus.

12. HabnroieHre MoCTOsTHCTBA TEMIIEPATYPhI MPU TUIABICHHH.
13. Mozaenu TEnIoBbIX JBUTATEIIEH.

Jlabopamopnuie pabomoul u onvimol.

1.
2.
3.

v A

8.

9.

OnpITBl IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM Ccaxapa.
OnpIThl IO HAOJIIOACHHIO TEIUIOBOTO PACUIMPEHMSI Fa30B, )KUJIKOCTEH U
TBEPABIX TEIL.

Onpenenenre gaBieHNs BO3yXa B OaJUIOHE IIITPUILIA.

OnbITeI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh JABJIEHUSA BO31yXa OT €r0
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka TruIMOTE3bl JUHEHHON 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KUJAKOCTH B TEPMOMETPUUECKOMN TpyOKE OT TeMIiepaTyphbl.
HaGnronenue wm3MeHeHHs] BHYTPEHHEW SHEpPrUM Tella B pe3yJibTaTe
TEIUIoNepeaul U padOThl BHEITHUX CHJI.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW U
ropsi4eu BOJBI.

Onpenenenne KOIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOW IpHU
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LUIUHAPOM.

10. OnpeeneHne y1elIbHOM TEITIOEMKOCTH BELIECTBA.

11. UccnenoBanue nporecca uCrapeHus.

12. OnpeieneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3YyXa.

13. OnpeneneHue yIelIbHOM TEIUIOTHI MIJIABJICHUS JIbJIA.

Pasznes 7. DaekTpuyecKue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuzanus Ten. J[Ba poaa snekTpuueckux 3apsiioB. BzanmoaeincTeue
3apsoKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTH CHIJIBI  B3aMMOJICUCTBUS
3apSKEHHBIX TEJ OT BEJTUYHMHBI 3apAJI0OB U PACCTOSHUSA MEXKY TE€JIaMu).

Onektpuueckoe noiie. Hanpsk€HHoCTh dnekTpuueckoro nosist. [IpuHmmn
CYNEPIO3ULIMH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn »rekTpudeckux 3apsaoB. OJNEMEHTApPHBIA  AJIEKTPUYECKUU
3apsa. Crtpoenuwe aroma. [IpOBOJHMKHM WM JIUDJIEKTPUKU. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUA JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIEMCTBUS 3JIEKTPUYECKOrOo TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuina TOKa. OJNEKTPUYECKOE  HANPSHKEHUE.
ComnpoTuBIEHNE NPOBOJHMKA. Y AEIBHOE CONPOTHBIEHUE BELIECTBA. 3aKOH
Oma nmnma ywactka unenu. [locnenoBarenbHOE M MAPAIIIENBHOE COEAUHEHUE
IIPOBOJHUKOB.

Pabota um MOIIHOCTH 3NEeKTpUUECKOro Toka. 3akoH Jlxoyns—Jlenna.
DNeKTpUYecKue Uenu M MOTPEOUTENN DSIIEKTPUYECKOW HHEPruM B OBITY.
KopoTkoe 3ambikanue.

[loctossHHBIE ~ MarHuThbl. B3anMOAEHCTBME TOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe mnone. MarautHoe mnojie 3eMJIM M €ro 3Ha4eHue ISl JKU3HH Ha
3emne. OnbIT Opcrena. MarHuTHOe moJie 3JIeKTpudeckoro Toka. [Ipumenenne
JJIEKTPOMAarHUTOB B TEXHUKE. [[elicTBME MArHMTHOIO IOJISI HA NPOBOJHUK C
TOKOM. DIIEKTPOIBUTATEIIb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
AIEKTPOABUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBieHHE SIEKTPOMArHUTHOW WHAYKIMH. [IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJIEKTPUUYECKON 3HEPrUu.
DNEeKTPOCTAHIIMU Ha BO30OHOBJISIEMbIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

1. DJIeKTpU3aLus TeNl.

2. JIBa ponma 3JIEKTPUYECKHUX 3apsiOB M B3aMMOJCHUCTBUE 3aPSKECHHBIX
TeJl.

Y CTpONCTBO 1 AEHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKASI UHAYKLHS.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3apsI0B.

[IpOBOAHUKH U TUDIIEKTPHUKHU.

MopnenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKYN OCTOSIHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

10 3J’ICKTpI/IUIeCKI/II/I TOK B )KHJIKOCTH.

11."a30BbIl pa3ps.

12. I3MepeHue cuiibl TOKa aMIepMETPOM.

13. 3MepeHne 2eKTpUIECKOTO HAIIPS)KEHUS BOJIBTMETPOM.

14. PeocTar 1 MarasuH CONPOTUBJIEHUN.

15. BzauMo1eficTBHE TOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS ITOJI0COB MarHuTa.

17. MonenupoBaHue MarHUTHBIX NOJIEV OCTOSTHHBIX MArHUTOB.

18. OmbIT Dpcrena.

19. MarHuTHoE noJje Toka. DJIEKTPOMATrHHUT.

20. /lelicTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

21. DNEKTPOABUTATEIL TOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBIICHUS 3neKTp0MarHHTH0ﬁ HHIOYKIHH.

23. OnbiTel Dapajes.

24.3aBUCUMOCTh HamNpaBJI€HUs HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HUKHOBEHMUSI.

25. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomoul u onvimol.
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1. OmbITel TO HAOMIOACHUIO DSJCKTPHU3AIMH Tl HWHAYKIHMEH W Tpu

CONIPUKOCHOBEHUH.

HccnenoBanne AEUCTBHSL DIEKTPUYECKOTO IIOJSI HAa TNPOBOJHUKU U

TUDIIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.

W3MepeHne u peryImpoBaHNue CHUIIBI TOKA.

W3mMepeHue u peryImpoBaHne HApsHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYLIETO Yepe3 Pe3UcTop, OT

COTIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

7. OmBITHI, JI€MOHCTPHUPYIOIINE 3aBHCUMOCTD AIEKTPUYECKOTrO
COTIPOTUBIICHUS] MPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAN MONEPEYHOrO
CEUYEeHMs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HAMPSHKEHUH TMPHU TMOCIEI0BATEIHHOM
COETMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBmia Jjsi CHJIBI TOKa MPU MAPAIIICIBHOM COEIWHEHUU

N

oukw

pe3UCTOPOB.

10. OnpeneneHde  pabOThl  AJEKTPUUYECKOTO TOKA, MAYILIEr0 4Yepes
pe3ucTop.

11. OnpenieneHne MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrtope.

12. UccenoBanme 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJI narpesarens.

14. UccnetoBaHME MarHUTHOTO B3aUMOJICUCTBUS ITIOCTOSIHHBIX MarHUTOB.

15. U3ydeHrMe MarHuTHOTO TOJISI IIOCTOSHHBIX MAarHUTOB IIPH  HX
00BEIMHEHUH U Pa3/ICIICHUN.

16. UcciiemoBanne NEUCTBHS  DJIEKTPUYECKOIO TOKA HAa MarHUTHYIO
CTpEIIKY.

17. OnBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aWMOJECUCTBUS
KATYIIKKM C TOKOM M MarHWTa OT CWJIbI TOKA W HAIIpaBJICHUS TOKA B
KATYILKE.

18. I3ydyeHue nerCTBHUSI MAarHUTHOTO T0JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHCTpyHpOBaHue U U3y4eHHE padOThI 3JIEKTPOABUTATEIIS.

20. M3mepenne KIIJI anekTpoaBuratesibHOM yCTaHOBKH.

21.OnBITBI IO MCCIENOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIIWH:
VCCIIEJOBAHNE M3MEHECHMI 3HAYEHUS W HAIPABJICHUS WHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Pa3znes 8. Mexanuveckue siBJaeHUs.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cucrema OTCUéTa.
OTHOCHUTENTBHOCTh MEXAHWYECKOr0 JIBWKEHUSA. PaBHOMEpHOE NpSAMOJIMHEWHOE
newxeHue. HepaBHomepHoe mnpsmosmHenHOe  nBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTh TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MpsIMOJIMHENHOE JBHkeHue. CBOOOIHOE
nagenue. OnbeITe! [ amuies.

PaBHOMepHOE nBUXKEHUE 110 OKpYyXHOCTU. [lepuoa u yactora oOpaleHus.
JIuHeitHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

[lepBbiii 3axkoH Hrerotona. Btopon 3axkoH Herotona. Tperuit 3axoH
Herorona. [IpuHuun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHHS! CKOJIbKECHUS,
CuJia TPEHUs MOKOS, APYTUE BUIBI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHS. Y CKOPEHHE CBOOOJIHOTO
najgeHus. J[Bmxenne ruranet Bokpyr CosHua. IlepBas kocMudeckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue  maTepuaJibHOM  TOYKM. AOCOMIOTHO  TBEPAOE  TEJIO.
PaBHOBecue TBEPAOro Tena ¢ 3aKpEIIEHHOM OCBhIO BpalleHus. MOMEHT CHUJIBI.
LleHTp TSIXKECTH.

Nmnynsc Tena. WM3menenue wumnynbca. HWmmynse cuibl.  3akoH
COXpaHEHMS UMITyJIbca. PEakTHBHOE IBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui TAXKECTH, yOpYyrocTH,
TpeHus. CBs3b 3HEprun U padoThl. IloTeHUManbHas 3HEprust Teaa, NOJHIATOrO
HaJl TOBEPXHOCThIO 3eMuM. lloTeHumanpHass JHEPIrHUs CXKATOU IPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKON SJHEPTUH. 3aKOH COXPaHEHUs
MEXaHUYECKON YJHEPTHH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYeCKOro JBM)KEHHS Tejla OTHOCUTEIBHO Pa3HBIX

TEJI OTCYETA.

2. CpaBHEHME IIyTEH W TPACKTOPHUM JIBUKEHUS OJHOIO M TOTO KE Tena
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

W3mepenne CKOpoCTH U yCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGnronenue ABM>KEHUS Tella 10 OKPYKHOCTH.

HaOnronenne MmexaHUYeCKUX SBICHUH, MNPOUCXOIALIIMX B CHUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU

OTHOCUTEJIBHO KaOMHETa (PU3KKHU.

7. 3aBUCHMOCTb YCKOPEHUS TeJIa OT MACCHI TEJA U JIEMCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmronenue paBeHCTBA CUIT IPU B3aUMOJICHCTBUM TEJI.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [Ieperaua uMITyIbca py B3aMMOJCHCTBUU TEN.

11. IIpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHHEe UMITYJIbCa IPU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.

14. HabGnroieHne peakTUBHOTO JBUXKECHMUSI.

15. CoxpaHeHHE MEXaHUYECKON SHEPTUU IPH CBOOOIHOM MaJICHUU.

16. COXpaHEHHE MEXAHUYECKOW OHHEPIMM MNpPH JBW)XKEHUM Tela MOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KoHcTpynpoBaHMe TpakTa sl pa3roHa U JaJIbHEHUIIEr0 PABHOMEPHOTO
JBYKEHUS IIApPUKA WIH TEJIEKKU.

2. Onpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUSI OpycKa WM JBUKEHUS
HIapyKa 10 HaKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOpeHUs Tejla MPU PABHOYCKOPEHHOM JIBMOKEHUU 10
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HaualbHOU CKOPOCTH.

5. IIpoBepka rumoTe3bl: €ciaud MPU PABHOYCKOPEHHOM JIBHXKEHHHM O€3
Ha4yaJIbHOM CKOPOCTH NMYTH OTHOCSTCSA KaK psAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

oukw



6. HccnemoBaHne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIBHOTO JIaBIICHUSI.

7. Omnpexnenenue kodppuureHTa TpeHUs: CKOJIbXKECHHUS.

8. OmnpeneseHne )KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JIBHKECHHUH

Teja Mo TOPU30HTAIBHOM MOBEPXHOCTH.
10. Onpenienenue padOThl CWIbl YNPYrOCTH TMpPU MNOIBEME TIpy3a C
UCII0JIb30BAaHUEM HEMOJBHXKHOIO U MOABUKHOTO OJIOKOB.

11. U3ydeHnue 3aKkoHa COXpaHEHUS YJHEPTHUH.

Pasznesn 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenbHoe naBmxeHue. OCHOBHBIE XAapAaKTEPUCTUKH KOJICOAHUI:
NEpUOJ, YacToTa, aMIUINTyAa. MaTeMaTu4ecKnid W TNPYKUHHBIA MASTHUKH.
[IpeBpaiiieHne sHepruU MpU KojieOaTeIbHOM JBHKCHUH.

3aryxatomue  kosieOaHus.  BpIHykIeHHble  KojeOanus.  Pe3onaHc.
Mexannueckue BoiHBL. (CBOMCTBAa MEXaHWYECKUX BOJH. lIpomonbHbie H
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI U CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TENE, CEUCMUYECKUE BOIHBI.

3Byk. I'pOMKOCTb 3ByKa M BbIcOTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmonenue KojeOaHWIl TeN MOJ AEUCTBHUEM CHJIbI TSXKECTU M CHJIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Halnronenue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.
PacnipocTpaneHnne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHM PE3OHAHC.
./Iaﬁopamopuble pabomul u onvimol.
1. OmpeneneHue YacTOThl W IepuUoja KoJieOaHUM MaTeMaTHYE€CKOTO
MasiITHUKA.
2. OmpepeneHne 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOI'O MasSTHHUKA.
3. HccnenoBanue 3aBUCHMOCTH IEpUOAA KOJIEOAHMM MOABEIIEHHOIO K
HUTH TPy3a OT JIJTMHBI HUTH.
4. VccnenoBaHve 3aBUCMMOCTH TNepHOJa KoJeOaHM MpPY>KHUHHOTO
MasiTHUKa OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTH Tepuoja KojeOaHul rpysa, MOoABEIICHHOTO
K HUTH, OT MacChl Ipy3a.
6. OmbITEl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTh IepuoAa KoyieOaHui
IPYKUHHOTO MasiTHUKA OT MAccChl rpy3a U KECTKOCTHU MPYKUHBI.

7. V3MepeHue yckopeHus cBOOOJIHOIO MaJIeHUs.

Paszpnes 10. Di1eKTpOMAarHUTHOE 10J1€ U JIEKTPOMATHUTHBIEC BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMArHUTHBIE  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH. Illkana snexkTpoMarHWTHBIX BOJIH. Vcmoib3oBaHue
3JIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DIJIEKTpOMaruuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosnHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomosl u onvimol.
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1. W3y4yeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH € MOMOIIbIO MOOUIBHOTO
TenedoHa.

Paszpnes 11. CBeToBBI€ ABJICHUS.

JlyueBass  mogmenp  cBera. Mcrounuku — ceera.  IIpsmonuneinnoe
pacnpoctpanenne cBeta. 3arMmeHus ComHuna u JlyHel. OTpaxeHue CcBeTa.
[1nockoe 3epkano. 3akOH OTpaXEHUs CBETA.

[Ipenomiienne cBeta. 3akOH mnpesomieHus cBera. [losHoe BHyTpeHHEe
oTpakeHue cBeTa. Vcmonp30BaHWE TOJHOTO BHYTPEHHErO OTpPaXEHHsS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx nydeit B smH3e. Ontuueckas cuctema (oroarrapara,
MHUKpPOCKONIa M TeJecKomna. a3 Kak ontuyeckas cucreMa. biauzopykocTh u
JAIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B crekTp. Onbitel HbrloTona. Croxkenue
CIEKTpaJbHBIX IBETOB. Jlucniepcust cBeTa.

Jemoncmpayuu.

1. IlpsAMoOIMHENHOE paclpOCTpaHEHNE CBETA.

2. OTpakeHue cBeTa.

3. Tlonyuenune wu300pakeHUl B IJIOCKOM, BOTHYTOM M BBIIYKJIOM
3epKanax.

[Ipenomiienue caera.

OnrTryeckuii CBETOBO/I.

Xox mydeil B coOOMparomieil JInH3e.

XO0J 1y4yer B pacCenBarOLIEH JIMH3E.

[Tosryyenune n300paxeHuil ¢ HOMOIIBIO JTUH3.

. IlpuHnun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens riasa.

11. PaznoxxeHue 0enoro cBera B CHEKTP.

12. [Tonydenue 6eyoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX 1[BETOB.

Jlabopamopnuie pabomoul u onvimol.

1. HWccnenoBanue 3aBUCUMOCTH yria OTPa)K€HUs CBETOBOTO JIyya OT yria

naJeHusl.

2. M3yueHune xapakTepUCTHK U300pa)KE€HUs MIPEAMETA B ITNIOCKOM 3€pKalie.

3. HccinenoBanue 3aBUCHUMOCTU YIJIa MPEJIOMJIEHUS CBETOBOTO Jyya OT

yTila naJeHusl Ha TPaHULE «BO3AYX—CTEKIIO».

4. IlonmyueHue U300paKeHUMN C TOMOIIBIO COOUPAIOIIEH JTNH3BI.

5. Onpenenenre  (OKYCHOTO  PAacCTOSHHMST W ONTHYECKOM  CHIIBI

cobuparonet TUH3bI.

6. OIBITHI 110 PA3JTOKEHUIO OEIOro CBETA B CHEKTP.

7. OnbIThI 10 BOCOPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOJEHUU Yepe3

LBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUA.

OmneiTel Pezepdopaa u minanerapHas mojiens aroMa. Mojens aroma bopa.
Hcnyckanue u nornonieHrne ceeta atomom. KBanTel. JInHedaTsie CIIEKTPHI.

PapnoaktuBHocTh. Aunbda, Oera- u ramma-uznyudenus. CrpoeHue
aTroMHOro  sanpa. HyxkimonHas  Momens  atomHoro  siagpa.  M3oTombl.
PannoaktuBHbIe npeBpamenus. llepuon nomypacnaga aTOMHBIX s€ep.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMsI 3apsiIOBOIO U MAacCCOBOI'O YMCET.
DHeprusi CBsI3M aTrOMHbIX aaep. CBa3b Macchl U dHEpruu. Peaknuu cuHTE3a U
nenenus snep. Uctounuku sneprun ConHua U 3BE3I.

Snepnas sHepreruka. JIeMCTBUS paaMOAKTUBHBIX M3JIYYEHUW Ha YKUBBIC
OpraHu3MBbl.

00N U A



Jemoncmpayuu.

CreKTpbl U3TyYEHHUS U MOTJIOIICHHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

Cnexktp BoaOpoaa.

Habnronenue tpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3HPYIOUIUX U3ITYyUYEHUH.

Peructpanus uznydeHus NpupoIHbIX MUHEPAJIOB U MTPOIYKTOB.

./Iaﬁopamopuble pabomul u onvimol.

1. HaOmrofeHue CIUIOMIHBIX U IMHEWYAThIX CIEKTPOB U3JTyUYEHHUS.

2. HccnepgoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTHULBI 10 TOPMO3HOMY

nyTH (1o gororpadusim).

3. HM3MepeHue paanoakTUuBHOro (PoHa.

IHoBTOpHTEIHLHO-00001IAKOIIIMIA MOXYJIb.

[ToBTOpUTEIHLHO-0000IIAIOIIHIA MOJTYJIb npeaHa3HaYeH JUTSt
CUCTEMATH3allMM W OOOOIIEHHs] NPEAMETHOIO COJAEPXKAHMS W ONbITA
NEeSATENbHOCTH, MPUOOPETEHHOTO MPHU MU3YYEHHH BCEro Kypca (PU3MKH, a TAKKe
JUIsl IOJTOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY MO (U3HKE IS
oOy4Jaronuxcsi, BBIOpaBIIMX 3TOT Y4EOHBIN IPEIMET.

[Ipyn M3yuyeHHMH AAHHOTO MOAYJS PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJIbl JICSTEIIBHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTCsi JOCTHKEHUE
OPEIMETHBIX W METAlpeIMETHBIX IUIAaHUPYEMBIX pPE3yJIbTaTOB OOy4YeHHS,
(dopMHpyeTCsl €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B
UCCJIEIOBaHUS SIBJICHUUN MPUPOJbl U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATD
(du3nuecKue SBJICHUSA, IPUMEHSS NOJyYCHHbIE 3HAHUS, PEIIaTh 3aJa4l, B TOM
YHCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyuHIMNIHANBHO ~ JEATEIBHOCTHBIM  XapakTep  JAaHHOrO  pasjena
peanu3yercs 3a CUET TOro, YTO OOYYAIOIIUECS BBITOIHSIOT 3a/1aHUsI, B KOTOPBIX
UM TIpeJiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUM pacro3HaBaThb M HAYYHO OOBSICHATH
(u3nuecKue sIBJIEHUS B OKPY KaIOIIEl MPUPOJIE U MOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJbl UCCIEAOBaHUS (PU3MUECKUX SIBIICHUM, B
TOM YHCIIE JJIs1 IPOBEPKU TUIIOTE3 U MOIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYyYHBIE OCHOBBI HamOOJEe Ba)XXHbIX JOCTHIKEHHUA COBPEMEHHBIX
TEXHOJIOTUWA, HAmpUMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PaA3IMUYHBIX
MCTOYHUKOB SHEPIrUM HA OCHOBE 3aKOHA IPEBpAlCHUS U COXpPaHEHUsS BCEX
U3BECTHBIX BUJIOB SHEPTHUU.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne @Qui3nku Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
HaIpaBJICHO Ha JIOCTHXKEHHUE JIMYHOCTHBIX, METANPEJAMETHBIX W IPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wusyueHuss (U3MKH Ha YpPOBHE OCHOBHOIO OOIIETO
oOpazoBaHusi 'y oOyuawmierocs OyayT cOpMHUPOBaHBI  CIIEIYIOIINE
JUYHOCTHBIC PE3YyJIbTAThl B UACTHU:

e 1) MaTpMOTHYECKOr0 BOCTIMTAHUSA:

e — TIPOSIBJICHHE UHTEpEca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO
POCCUNCKOM (PU3HUECKON HAYKH;

e — IICHHOCTHOE OTHOIIIEHHUE K JOCTHUKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;

e 2) rpa:KIaHCKOTO U JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

e — TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXJIEHUU OOIIECTBEHHO
3HAQUMMBIX W OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN (PUBUKY;

e — OCO3HAHMWE BaXHOCTHU MOPAIbHO-ITUUYECKUX MPUHIUIIOB B JESITEIHLHOCTH
YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIUTAHUS:

e — BOCIIPUATHUE CTETUYECKUX KAYECTB (PU3NUECKON HAYKU: €€ TAPMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHHUS:

e — OCO3HAaHHME IIEHHOCTU (PU3MUECKON HAYKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHHUS ~ MHUPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHH,  BaKHEUIIEH
COCTaBJISIIOIIEN KYJIbTYPBI;

e — pa3BUTHUE HAy4YHOU JIF0OO3HATEIHLHOCTH, MHTEPECA K UCCIEIOBATEIHCKOM
JeATEeIIbHOCTH,

e 5) <¢opvmupoBaHus KYJbTYPbl 310POBbSI M 3MOLMOHAJLHOIO
0J1aromoJry4ms:

e — OCO3HaHHME UEHHOCTH 0€e30macHOro oOpas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTU MpaBUI O€30MacHOTO MOBEACHUS Ha
TPAHCIIOPTE, Ha JIOPOTax, C SJAEKTPUUECKUM U TEIJIOBBIM 000PY/IOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

e — c(hOpMUPOBAHHOCTh HaBblKa pedIeKCHM, MPU3HAHUE CBOETO IIpaBa Ha
OIMOKY U TAKOTO e MpaBa y APYroro 4eJaOBEKa;

e 6) TPYZI0BOI0 BOCIIMTAHUA:

e — AKTUMBHOE Yy4yaCTH€ B PEUICHUM NMPAKTUUECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3alv, TOpOJAa, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHOM HAaIpaBJI€HHOCTH, TPEOYIOIIMX B TOM 4YHUCIE€ U (PU3NYECKHUX
3HAHM;

e — MHTEpEC K MPAKTUYECKOMY U3yUECHUIO PO ecCHil, CBA3aHHBIX C PUBUKOM;

e 7)3KOJOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpUEHTAIMA Ha MPUMEHEHHE (DU3NUYECKUX 3HAHUU JJIsl pelIeHUs 3a]ay B
o0JlacTU OKpY’Kalollel cpeibl, TUIAaHUPOBAHUS IMOCTYNKOB M OIICHKH HUX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHHUE TJIO0ATBHOTO XapaKTepa PKOJOTUUYECKUX MPOOJIEM U MyTed ux
pelieHus;

e 8) aganranum K U3MEHSIOUIMMCH YCJOBUAM COLUMAIBLHOM U NMPHPOIHOM
cpeabl:



- HOTpC6HOCTB BO B3aI/IMOI[eI‘/)ICTBI/II/I IIpHU BBIITOJIHCHHUN I/ICCJIGJ_IOBaHI/Iﬁ u
ITPOCKTOB CI)H3H‘I€CKOI>1 HarpaBJICHHOCTH, OTKPBLITOCTbH OIIBITY W 3HAHHAM

ApYTHUX;

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHYECKYIO
JEATEIbHOCTD;

e — TMOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHHWI, B TOM 4YHUCIE
dbopmyUpoBaTh WUJEH, MOHATHUS, TUNOTE3bl O (PU3UYECKUX OOBEKTaX U
SBJICHUSIX;

e — oOcCO3HaHHWE Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B
00JacTH (PU3UKHU;

e — IUIAHUPOBAHHME CBOErO PAa3BUTHS B NMPUOOPETEHHUU HOBBIX (PU3UUECKUX
3HaHUK;

e — CTpEMJICHHME aHAJIM3UPOBAaTh U BBIIBJISATH B3aUMOCBS3M IPHUPOBI,
oOuiecTBa U 3KOHOMHUKH, B TOM YHCIIE C HCIOJIb30BaHUEM (PU3NYECKHX
3HAHM;

e — OILICHKAa CBOUX JACHCTBHM C y4ETOM BIIMSHUSA Ha OKPY KAIOLIYI0 Cpeny,

BO3MOYHBIX INI00QJIBHBIX MOCIEACTBUM.
METANPEIMETHBIE PE3YJIbTATDBI

B pesynprare ocBoeHHsI mporpamMMmbl 1Mo (pU3MKe HAa ypOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywaromerocss  OyayT  cOpMHUpPOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOIITIE MO3HABATEIIbHBIC
yHHUBEpCaJdbHbIe Y4YeOHbIE JACWCTBHUA, KOMMYHUKATHBHBIC YHHBEpPCaIbHBIC
yueOHbIe ACUCTBHS, PETYJIATUBHBIC YHUBEPCATbHbBIC YUeOHBIC JCHCTBHSL.

ITo3naBaTe/LHBIE YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

Bba3oBble Jiornyeckne AeiicTBUA:

e BBUBIIATH M XapaKTE€PU30BaTh CYIIECTBEHHBbIE MNPU3HAKA OOBEKTOB
(ssBNIEHUN);

e YCTaHABIMBATh CYIIECTBEHHBIM IMPU3HAK KJIACCHU(PUKALMH, OCHOBAHMUS
JUTst 0000IIEHUs U CPAaBHEHUS;

e BBIBIIATH 3aKOHOMEPHOCTHM M NPOTHUBOPEYMS B pPacCMaTpUBAEMBbIX
(dakrax, JaHHBIX W HAOMIOACHUSX, OTHOCSIIMXCA K (PU3UYECKUM
SBJICHUSIM;

e BBIBIIATh PUUYMHHO-CIICJCTBEHHBIE CBSI3H MPU U3YUEHUU (PU3HUECKUX
ABJIGHUA W TIPOLIECCOB, JENaTh BbIBOJAbI C  HCIIOJIb30BAaHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHUM, BbIIBUTATh THUIIOTE3bI
0 B3aUMOCBS35X (PU3NYECKHUX BEJIUYMH;

e CaMOCTOSITENIBHO BBIOMPATh CIOCOO pelieHHus y4eOHOU (U3HUEecKOou
3a/1auy (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PELICHUS, BEIOOp Haubosee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbcKme 1eiicCTBUS:

e HCIOJNB30BaTh BOMNPOCHI KaK  HMCCJIEAOBATEIBLCKUI  MHCTPYMEHT
MO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY OIIBIT,
HECJIOXKHBII (U3UYECKUN HKCIIEPUMEHT, HEOOJIBILIOE MCCIEI0BaHUE
(bU3UYECKOrO SIBJICHUS,

e OLEHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;



CaMOCTOSITETLHO  (OpMYJIUPOBAaTh  OOOOIIEHUSI U  BBIBOJBI MO
pe3ysbTaTaMm NPOBEAEHHOTO HAOJIIOICHUS, ONIBITA, UCCIIEAOBAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PUBNUECKUX
MPOIIECCOB, a TaKKE BBIIBUTATh MPEINOJIOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ unpopmanmeii:

NPUMEHSThH Pa3IMYHbIE METObI, MTHCTPYMEHTHI U 3alpOChl PU MOUCKE
1 0TOOpe MH(POPMALIMK UM JAHHBIX C YYETOM MPEAT0KEHHOU yUeOHON
dbuznyeckoii 3a1a4u;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTaBIICHHUS;
CaMOCTOATEJILHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpEeACTaBICHUS
uH(pOpMalMM U WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECIOKHBIMU
CXeMaMH, IrarpaMmmMamMu, HTHOU rpa@uKoi U 1X KOMOWHALIUSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHﬂ:

B X0/ie 00CYXJIeHHs y4eOHOro MaTepuaiia, pe3yabTaToB J1a00paTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMou
TEMbl M BBICKA3bIBaTh WJIEH, HALEICHHbIE HA pELICHUE 3aJaud U
nojJiep>kaHue OJaroxenareIbHOCTH OOLIEHUS;

COIMOCTAaBIISATh CBOU CYXJEHHUS C CYXACHUSIMHU APYrMX YYaCTHHKOB
Jyanora, OOHapyKMBaTh pazMyve U CXOACTBO MO3UIINIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJMYHO MPEACTAaBIATh PE3YJbTAThl BBIIOJHEHHOTIO (PU3NYECKOTO
OMbITa (3KCIEPUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh M  MCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHJIHONM U
WHIUBUIYAIbHOM paOOThl MpPU PELIEHUU KOHKPETHON (Pu3nuecKon
po0JIeMBI;

NPUHUMATh LEIM COBMECTHOM  JI€SITEIbHOCTH, OpPraHU30BbIBATH
JNEUCTBUA N0 €€ JIOCTHKEHHUIO: paclpelesTh poyid, OO0CYXIaTbh
MPOIIECChl U PE3YyJbTAaThl COBMECTHOW paboOThl, 0000IIaTh MHEHUS
HECKOJIbKMX JIIOJICH;

BBINIOJIHATH CBOIO 4acTh palOThI, JOCTUrasi KAUECTBEHHOTO pe3yJibTaTa
[0 CBOEMY HANpaBJICHUIO U KOOPJMHHUPYSI CBOU ACHCTBUS C JIPYTUMU
YJIeHaMU KOMaH/Ibl,

OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOLIMU MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENIBLHO C(POPMYITUPOBAHHBIM YUYaCTHUKAMHU B3aUMOIEHCTBHUS.

PerJIHTI/IBHLle YHuUBEPCAJIbHLIC yqeﬁﬂme IleﬁCTBHH

Camoopranusanus:

BBISIBJISITh  MPOOJIEMBl B JKM3HEHHBIX M y4€OHBIX CHUTyalHUsX,
TpeOYIOIUX JJIs PEIICHHs] PU3NYECKUX 3HAHMIA;

OPUEHTUPOBAThCS B pA3JIMYHBIX MOAXOAAX TMPUHATUA PpELICHUN
(MHIMBUAYAJIbHOE, NPUHITHE PELICHUS B IPYIIE, MPUHATAE PELICHUN
rpynmnoi);

CaMOCTOSATEJILHO COCTAaBIISATh AJITOPUTM PELICHUS (PU3MYECKOW 3aJ1auu
WIM IUIaHa HCCJIENOBaHUS C Y4YETOM HMEIOLIMXCS PECYPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTUpPOBaTh MpejjaracMble
BAPUAHTHI PEUICHUN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpOJIL, AMOIUOHAJIbLHBIN UHTE/JIEKT:



JlaBaTh AJEKBAaTHYIO OLEHKY CHUTyallud W T[pejiaraTh IUlaH €€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHOKEHHS] (HEIOCTH)KEHHS) pe3yJbTaTOB
JEeSATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JI€ATEILHOCTD (B TOM YKCJIE B XOJ1 BHIIIOIHEHUS
(U3MYECKOr0 MCCIEIOBAaHMA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHHUBILUXCS CUTYyallMil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJbTaTa LIeJIU U YCIOBUSAM,;

CTaBUTh Ce€0sl Ha MECTO JApPYroro 4ejoBeKa B XOJA€ CIOpa WIH
JUCKYCCUM Ha HAy4yHYIl0 TEeMy, [OHMMAarTh MOTHUBBI, HAMEpPEHHUA U
JIOTUKY APYroro;

NPU3HABATH CBOE MPABO HA OLIMOKY NPH pELIEHUU (PU3MYECKUX 3a/1ay
WIM B YTBEPKACHUSAX HA HAYYHbIE TEMbI M TAKOE K€ IIPABO JIPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHny oOyueHus B 7 KJjacce NpeaMETHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y OOYHAOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHSA: (U3UUYECKUE U XUMHUYECKUE SIBJICHUA,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA BeulecTBa (TBEPAOE,
KUIKOE, Tra3000pa3HOE), MEXaHWYECKOE JBWXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJIMHEHHOE), TPACKTOpHs, PaBHOJAEHCTBYIOLIAS
cuna, Jedopmanus  (ympyras, —IUIacTHYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath gBieHus (OUddy3us, TEIIOBOE JABMKEHUE YaCTHUIL
BEILIECTBA, PABHOMEPHOE [IBJKEHHE, HEPAaBHOMEPHOE JIBUJKEHHE,
WHEpLMs, B3aUMOJCHUCTBUE TEJ, PABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OChIO BpalleHMs, Iepefada JaBJIEHUs TBEPABIMU
TeJIaMu, >KUJIKOCTSIMHM M Ta3aMu, aTMOC(EpHOE [aBlIEHUE, IJaBaHUE
T€J, NPEBpAIlCHUs] MEXaHUYECKOM »SHEpPruM) MO ONHCAHUIO HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JlaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHbIX (PU3NYECKUX SIBJICHUUA B
OKpPYXalollleM MHpE, B TOM 4HCIe (PU3NYECKUE SIBJICHUS B MPHUPOJIE:
NPUMEPHI JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOM U HEXUBOU
NpUpoAe, ACHCTBUE CHIIBI TPEHUS B MNPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EpHOro AaBJICHUS HA XKUBON OpPraHu3M, IJIABaHHUE PbIO, phlUuaru
B TEJ€ YeJOBEKa, MPU 3TOM MEPEBOJUTH IMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICTSATH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKHU) (pU3NUECKUX
SIBJICHUIA;

ONKCHIBATh W3YYEHHBIE CBOWCTBa Tell M (U3MYecKue sBICHUS,
UCTONB3YsS (U3MYECKHE BEIMYMHBI (Macca, 00bEM, IUIOTHOCTH
BEILECTBA, BpEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHUJIA YIIPYTOCTH,
CWJIa TSKECTH, BEC TeJla, CHJa TPEHHWs, JaBjeHue (TBEPIAOro Tena,
XKUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIa, MEXaHW4YecKas padora,
MOIITHOCTh, IUJIEYO CHJIbI, MOMEHT CHJIbI, KOA()PUIMEHT MOJIE3HOTO
JIEUCTBUSA MEXaHU3MOB, KHHETUYECKAsl U IOTEHLIMAJIbHAS SHEPIUs), IpU
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOJIb3YEMBIX
BEJIMYMH, HUX OO0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIUYHH,



HaXOJUTh (POPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BETUUUHY C
JPYTUMHU BEJIUYMHAMH, CTPOUTH TpaUKH H3yHYEHHBIX 3aBHCHMOCTEN
(bU3UYECKHUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJB3Ys MpaBWiIa CIOXKEHUS CUl (BIOJIb OJHOM MpsIMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUIO PaBHOBECHS pblyara
(Ob;oka), «30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEPruu, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alUChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (DU3UUECKUE SIBJIECHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM
yyciie M B KOHTEKCT€ CHUTyallUd MPAKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBIATh NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHEHHE U3 1—2 JIOrMYEeCcKUX IIaroB ¢ Onopoil Ha 1—2 U3y4YeHHBIX
CBOMCTBA  (PU3MYECKUX  SBJICHHM, (PU3MYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemarb pacuy€THhIE 3a7auud B 1—2 JEWCTBHS, MCIHOJb3YS 3aKOHbI U
dbopmyiibl, cBsi3bIBatolMe (U3UYECKUE BEJIUYMHBI: HA OCHOBE aHaJM3a
YCIOBHSI  3aJaud  3alUChiBaTh KpaTKOE YCIOBUE, IIOJICTABIATH
(du3nYecKre BeIMYUHBI B (JOPMYJIbl U MPOBOJUTH PAaCUEThI, HAXOJUTh
CIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUIsl PELIEHUs 3a/1ay, OLICHUBATh
PEATMCTUYHOCTh MOJYY€HHON (PU3UUECKON BEIIMYUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MPU IMOMOIIU
(U3MYECKUX METOJIOB, B OINHWCAHUM HCCIEIOBAaHUS  BBIJIEIAThH
MPOBEPSIEMOE MPENOIOKEHNE (rumoresy), pa3nuyaTh 151
MHTEPHPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOAUTh OIIUOKH B XOJI€
OIIbITA, JIENIATh BBIBOJBI IO €T0 pe3yjibTaTaMm;

IPOBOJUTH OIBITHl 1O HAONIOACHUIO (PU3NYECKHUX SIBICHUN WU
dbu3uyeckux  CBOMCTB  TeI: dbopmyIupoBaTh  IPOBEPSIEMBIE
NPEANOIOKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NIPEIJIOKEHHOIO
000pyI0BaHUs, 3alUChIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIbI;
BBINIOJIHATH MPSMbIE MU3MEPEHUsI PACCTOSHMS, BPEMEHH, MAacChl Tela,
o0bEMa, CHUJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOIOBBIX U
nu(ppoBBIX TPUOOPOB, 3aMKUCHIBATh IMOKAa3aHUsS MNPUOOPOB C Y4YETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOU (PU3UUECKON BETUUNHBI
OT IPYTOM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JBMXKYLIErOCA Tela OT BPEMEHU JBMXKEHMS Te€ja, CHIIbI
TPEHUS CKOJIbKEHHSI OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEM
T€J1 U HE3aBUCUMOCTH CHJIbl TPEHHSI OT IUIOLIAIU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYKUHbBI, BbITAJKUBAIOUIEH CUIIbI
OoT 00BbEMa MOrPY>KEHHOM YacTH Tejla U OT IJIOTHOCTH KHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTU T€Ja, OT TIJIYyOMHBI, HAa KOTOPYIO
IOTPYKEHO TEJ0, YCIOBUN IUIABAHUS TEJI, YCIOBUM PAaBHOBECHUS pblyara
u OJIOKOB), y4acTBOBaTh B IJIJAHUPOBAHUM Y4YE€OHOIO HCCIIEIOBaHUA,
coOupaTh  yCTAaHOBKY U  BBINOJHATH  W3MEPEHHs,  CIEIys
NPEMJIO)KEHHOMY  IJIaHy, (UKCHpPOBaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B BUJE MPENIOKECHHBIX TAOIHI] U
rpauKoB, 1eaTh BBIBOABI IO PE3YyJIbTaTaM UCCIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHS (PU3HUYECKUX BEJIMYUH (IJIOTHOCTh
BEILECTBA JKUIKOCTU W TBEPAOrO Tea, CUIa TPEHHUS CKOJIbKEHUS,
JABJICHUE BO3/[yXa, BBITAIKUBAKOIIAsg CWUJIA, JECWUCTBYIOIIAs Ha
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NOTPYKEHHOE B JKUAKOCTb TEJNO, KO3(DPHUIMEHT MOJIE3HOrO AEHCTBUSA
NPOCTBIX MEXAHU3MOB), CJE€Ays MNPEIJIOKEHHON HWHCTPYKUUU: MpU
BBINIOJIHEHUH M3MEPEHUN COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOMW BEJIMUMHBI,

coON0aTh MpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
1a00paTOPHBIM 000PYAOBaHUEM;

YKa3bIBaTh MPUHIUIIBI ICUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JUHAMOMETP, COOOILIAIOIIHUECS COCY/bl, OapoMeTp,
phIYar, TOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HAa UX ONUCaHUA (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOAOIPOBOJA, THAPABIMYECKHA Tpecce,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOHM HACOC, ApEOMETP), HUCIOJb3Ys
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUHM U HEO0OXOAHMbIE
(du3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMpUMEpHl  (HaXoAuTh HWHGOPMALKMIO O MpHUMEpax)
MPAKTUYECKOTO MCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
KU3HM JUIsl 0OecrnieueHns: 0€30acCHOCTH MPU O0pallleHuH ¢ MpubopaMu
Y TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHMSI 310POBbSl U COOJIOICHUS
HOPM JKOJIOTHYECKOTO MOBEACHMSI B OKPYIKAIOILIEHN CpEE;
OCYUIECTBJISITh OTOOpP MCTOYHUKOB HHpopMauuu B HHTepHere B
COOTBETCTBMM C 33JlaHHbIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHUM M TYTEM CpaBHEHHUS DPA3IUYHBIX HCTOYHUKOB
BBIICNIATh MH(POPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUYMBOM WIIN
MOKET OBbITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh IMPU  BBHINOJHEHUWM YYEOHBIX 3aJaHUl  Hay4HO-
NOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTrO CcoJepKaHUsl, CIPABOYHbBIE
MaTepuaibl, pecypcbl cetu  MHTepHeTr, BiaAeTb NpUEMaMU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALMH U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHHKOB MH(OpMaALUU PU3NYECKOTO COAEPKAHUS, B
TOM 4YHUCJE IMyOJMYHO [JeNaTh KpaTKHE COOOIIEHHsS O pe3yJbTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHHWI, MpPU STOM TI'PAaMOTHO
UCIIOJIb30BaTh M3YyYEHHbIM MNOHATUMHBIA anmapar Kypca (U3UKH,
COIMPOBOXK/IaTh BHICTYIUICHHE MPE3EHTALINEH;

IPU BBIIIOJIHEHUHM Y4E€OHBIX MPOEKTOB M UCCIEIOBAHUNA paclpenensTh
00s13aHHOCTH B TPYyNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJla4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCUCTBUM, al€KBAaTHO OLICHUBATh
COOCTBEHHbI BKJAJ B  JIEATEIBbHOCTh TIPYNIbl, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHCHUE OKPYKAIOIIHX.
KOHIy oOyueHus B 8 KJjacce IpeIMETHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y OOYHAOIINXCS YMEHU:

UCIIOJIB30BaTh IOHATHSA: Macca M pasMepbl MOJIEKYJ, TEIIOBOE
JBW)KECHUE aTOMOB W MOJIEKYJ, arperarHbleé COCTOSHMSI BEIECTBA,
KpUCTAJUIMYECKHE U aMOP(HBIE TeJla, HACBILIEHHBIM U HEHACHIIICHHBIN
map, BJIQXHOCTb BO3JlyXa, TEMIEpaTypa, BHYTPEHHsSI JHEPIUS,
TEIUIOBOM  JIBUIaTellb, JJEMEHTAPHBIA  JJIEKTPUYECKHW  3apsf,
DIEKTPUYECKOE II0JIE, IPOBOJAHUKH W JHUDJIEKTPUKH, IOCTOSHHBIN
AIEKTPUYECKUI TOK, MArHUTHOE TTOJIE;



pasnuyarh SABJIEHUSA (TEIJIOBOE PAaCIIMPEHUE U CKaTUE, TeIUlonepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMauyMBaHWE, KalWUISIpHbIE  SIBJICHUA,
UCIIapeHue, KOHJIEHCaLUs, IJIaBJICHUE, KpUCTaIA3aIUs
(oTBEpAEBaHKE), KUIEHWE, Temonepenaya (TEIIONPOBOAHOCTb,
KOHBEKIMS, U3TYyYEHHUE), FJEKTPU3alus Tel, B3aUMOJICHCTBUE 3apsi/iOB,
JENCTBUS ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICICTBHE MAarHUTOB, JIEHCTBUE MATHUTHOT'O TOJI HA MPOBOJAHUK
C TOKOM, DJJEKTPOMAarHUTHasT HWHAYKUUSA) MO ONHCAHMIO HX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JlaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYECHHbIX (PU3UYECKUX SIBJICHUUA B
OKpPYXalollleM MHpE, B TOM 4HCe (PU3NYECKUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KallWJULSIPHBIE SIBJIEHUS B MPUPOJE,
KpUCTalbl B npupone, uznydeHue CoiHia, 3aMep3aHue BOAOEMOB,
MOpckue Opusbl, oOpa3oBaHuUE pOChHI, TymaHa, UHEs, CHera,
ANEKTPUUECKUE SABJICHHS B aTMoc(epe, dJIEKTPUYECTBO KUBBIX
OpraHW3MOB, MarHuTHOe Toyie 3emiM, JApeiid MoJCoB, POJib
MarHUTHOTO TOJIA JUISl KU3HHU Ha 3emiie, MOJISIPHOE CUSHHE, MPU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3aJayy B  y4eOHyk,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKHN) (PU3UUYECKUX SBICHUM;
ONKCHIBATh W3YYEHHBIE CBONCTBA Tell M (PuU3MYecKue sBICHUS,
UCIIONIb3Ysl  (U3UYECKUE BEIWYMHBI (TEMIlepaTypa, BHYTPEHHSA
DHEPrus, KOJMYECTBO TEIUIOTHI, yJAEJbHAas TEIUIOEMKOCTh BEILECTBA,
yJelibHas TEIUIoTa IUIABJICHMS], yJAeNbHas TEeIuloTa napooOpa3oBaHMs,
yAelbHas TEeIIoTa CropaHusl TOIUIMBA, KO3(P(MUUMEHT MOJIE3HOI0
JIECTBUSA TEIJIOBOM MalllMHBI, OTHOCUTEJbHAs BJIAXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsl, Ccuia TOKa, OJJIEKTPUUECKOE HampsKeHHeE,
COMPOTHUBJIEHUE TNPOBOJAHUKA, YAEJIbHOE CONPOTUBJICHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU ONMHUCAHUH NIPABUIBHO
TPaKTOBaTh (PU3NUECKUI CMBICI UCTIOIb3YEMBIX BEJIMYUH, 0003HAYEHUS
Y €IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLNE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMHM BEJIMYMHAMH, CTPOUTH
rpayKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBIEHUS U IPOILECCHI,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
CTPOEHHUs  BELIECTBA, MPUHLMI  CYNEpHoO3UIMH  moied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Owma mis
ydacTka 1enu, 3akoH /[xoyns—JIeHua, 3aKkoH COXpaHEeHHs SHEPTUH, pU
TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alHUChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YMCIIE U B
KOHTEKCT€  CHUTyalud  NPAKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ ONopoil Ha 1—2 U3yUYeHHBIX CBOWCTBA (PU3MUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THhIE 3aJa4ud B 2—3 JEWCTBHS, HUCIOJb3YS 3aKOHbI U
dbopmyiibl, cBsi3bIBatolMe (GU3UYECKHE BEJIMYMHBI: HA OCHOBE aHaJIM3a
YCIIOBHSI 33J]a4Ml 3alKChIBATh KPATKOE YCIOBHE, BBISIBISTH HEJOCTATOK
JAHHBIX JUIS PEIIeHMs] 3aJlayd, BbIOMpATh 3aKOHbI U (HOPMYJIbI,
HeoOXoauMble JUIsl €€ pelieHusi, IPOBOAUTh PACUETHI U CPaBHUBATh



NOJIyYEHHOE 3HA4YeHHE (PU3MYECKOW BEJIIMYMHBI C HU3BECTHBIMU
JTAaHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MPU IOMOIIU
(U3HYECKUX METOJI0B, UCIOJIb3Ysl OMMCAHUE MCCIIEI0OBAHUS, BBIICIATh
IIPOBEPAEMOE MPEINOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEICHUSI HCCIIEIOBAHUS, 1€J1aTh BHIBObL;

IPOBOJUTH OMBITHl MO HAOIIOACHUIO (PU3NYECKHUX SIBICHUN WU
(Gu3MYECKUX CBOWCTB TeN (KaOWUIAPHBIE SBJICHMS, 3aBUCHMOCTh
JABJIEHUSI BO3/yXa OT €ro 00bEéMa, TeMIEPATYpbl, CKOPOCTH Ipolecca
OCTBIBaHHWS M HAarpeBaHMsl NpPH M3IYYEHUU OT LBETa H3JIydarouen
(mormnomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApPEHUss BOJbBI OT
TEeMIIepaTypbl )KMJIKOCTH MU IUIOMIAANU €€ MOBEPXHOCTHU, AJIEKTPHU3aLUs
TE€1 W B3aUMOJCHCTBUE AJIEKTPUUYECKUX 3apsJ0B, B3aMMOJECHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JACWCTBUS MArHUTHOTO IIOJS HA MPOBOJHHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUIATENSI TTOCTOSHHOIO
TOKa): (OpMYJIMPOBATH MPOBEPSIEMbIC MPEANOI0XKEHUsA, COOUpaTh
YCTAaHOBKY M3 MPEIJI0KEHHOIO0 000pyAOBaHUs, OMUCHIBATh XOJ ONbITA
1 (OpMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh ~ MPSIMbIE  HU3MEPEHHUS] TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTU BO3[yXa, CWJIbl TOKA, HANpPsDKEHHS C HUCIHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYUKOB (PU3UUYECKUX BEIIUYMH, CPABHUBATh
pe3yabTaThl  M3MEpPEeHHM ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
NOTPEIIHOCTH;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JPYrol € HCIHOJb30BAHUEM IMPSMBIX H3MEPEHHH (3aBUCUMOCTh
CONMPOTHUBJIEHUS] MPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJAH MONEPEYHOTO
CEUEHMs] U YJIEJIBbHOIO CONPOTHUBIICHUS BEIIECTBA NPOBOJHUKA, CHIIBI
TOKa, MAYILIEro 4Yepe3 IMPOBOJHHUK, OT HANpPsDKEHUS Ha IPOBOJHUKE,
HCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MapaJyIeIbHOTO COEIUHEHUN
IIPOBOJIHUKOB): IJIAHUPOBATh HUCCJEIOBAHHUE, COOMPATH YCTAHOBKY U
BBINIOJIHATD U3MEPEHMUS, CIEAYs MPEII0KEHHOMY IUIaHy, (PUKCUPOBAThH
pe3ynbTaThl NOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOMUL M TpauKOB,
JIeJIaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIEAOBAHUS;

IPOBOJUTh KOCBEHHBIE HM3MEpEHUsl (pu3nyeckux BeandyuH (ylerabHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTHUBICHHE IPOBOJHMKA, paboTa H
MOIIIHOCTb JIEKTPUUYECKOr0 TOKA): IUIAHUPOBATh U3MEPEHHUsI, COOMPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEIOKEHHON UHCTPYKIIHH,
Y BBIUHCIISATH 3HAYEHHUE BEJINYUHBI;

coON0aTh MpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
71a00paTOpHBIM 000PYI0BaHUEM;

XapaKTepu30BaTh MPUHUUIBl JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX ONUCaHUA (B TOM YHCIIE:
CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETD, apoBas TypOUHa, aMIIEpMETP,
BOJIbTMETP, CUETUMK AJIEKTPUUECKON 3HEPTUH, DJIEKTPOOCBETUTEIIbHbBIE
npuOOPBHI, HarpeBaTeIbHbIE AIIEKTPOIPUOOPHI (npumepsr),
ANEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMATHUT, DJIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), MCHOJb3ys 3HAHMS O CBOMCTBaxX (PU3MYECKHX
SBJICHUI U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWMCTBA M H3MEPUTEIbHbBIE
npuOOpsl MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM (KUAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl 3JIEKTPUUYECKHUX
Hened ¢ NOCJIeNOBaTENbHbIM W MapajuIeIbHBIM  COEIUHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHbIE  O0OO3HAYEHUS  DJIEMEHTOB
ANEKTPUYECKUX LETIEH;

MNPUBOJUThL MOpUMEPhl  (HAXOAUTh HWHPOpMALMIO O TpUMEpax)
MPAKTUYECKOI0 UCIOIb30BaHUsl (PU3UYECKUX 3HAHUN B MOBCEIHEBHOU
YKU3HU I oOecriedeHus 0e30MacHOCTH MpU 0OpallleHUH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbSI U COOJTIOICHUSI
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY’KAIOILEH CPEJIE;
OCYIICCTBIISITE TOMCK HMH(pOpMAaruu (QU3MYCCKOTO COIACPKAHUS B
NHTepHeTe, Ha OCHOBE HMEIONIUXCA 3HAHUM M MYTEM CpaBHEHUS
JIOTIOJIHUTENIbHBIX MCTOYHUKOB BBIJCISATH HH(OpMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBOM MU MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJB30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  HAy4YHO--
NONYJISIPHYIO JINTEPATYpy (PUBMUECKOTO COACPKAHUS, CIPaBOYHBIC
Matepuanbl, pecypchl cetu  MHTepHer, BiadgeTh NOpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus WHPOpMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
0000mass MHPOpMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (PU3HYECKOTO
COJIEp>KaHMsl, B TOM 4YHCIE MYyOJMYHO TMPEACTABIATh PE3yJbTaThl
MPOCKTHOW WJIM MCCIIEIOBATEILCKOM  JIEATEIbHOCTH, MPU ITOM
rPaMOTHO MCIIOJb30BaTh H3YUYEHHBI TMOHSATUWHBIA amnmapar Kypca
(bU3UKH, COMPOBOKIATH BHICTYIJICHUE MTPE3CHTAIIUECH;

MPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIIECIOBAHUN (DU3NUYECKUX
MPOLIECCOB paclpenensTh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J1auaMH, CJICAUTh 3a BBIMOJHEHUEM IJIaHa JIEUCTBUI
U KOPPEKTHPOBATh €ro, aJleKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B
JIEATEIIbHOCTD TPYIIIbI, BBICTPauBAaTh KOMMYHHUKAaTUBHOE
B3aUMO/ICHCTBUE, IPOSIBIISASE TOTOBHOCTH pa3peniaTh KOHPIUKTHI.

KOHIly o0yueHus B 9 KJiacce INpeaMETHbIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y OOYHAOIINXCS YMEHUM:

UCTIONB30BaTh TMOHATHS: CHUCTEeMa OTCcuéTa, MaTepuaibHas TOYKa,
TpaeKTOpHs, OTHOCHUTEIHHOCTD MEXaHUYECKOTO JIBUOKCHHUSA,
nedopmanus (ynpyras, miacTuueckas), TpeHUue, [IEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, HEBECOMOCTh M TEPETPYy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKHE KOJIeOaHWsI W BOJIHBI, 3BYK, MH(PPaA3BYK U yIbTPa3BYK,
DJIGKTPOMArHUTHBIC BOJIHBI, IKaja 3JEKTPOMArHUTHBIX BOJH, CBET,
ONMU30pYKOCTh M JaJbHO30PKOCTh,  CIEKTPhl  HUCIyCKAaHUS U
NOTJIOIIEHUs, alb(a, OeTa- U raMMma-u3JIydeHHUs, U30TOINbI, s/epHas
YHEePreTHKa,;

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJMHEHHOE
JBUKCHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHUE, CBOOOTHOE
najiecHue  Tel, pPaBHOMEPHOE  JBMKEHHE TI0  OKPYXKHOCTH,
B3aMMOJICHCTBHE TEJN, pPEaKTUBHOE JBW)KECHHE, KojeOaTenbHOe
JIBIKEHUE (3aTyxaloUMe W BbIHY)XJICHHbIE KoJieOaHUs), pPE30HAHC,
BOJIHOBOE€  JIBIDKEHHE,  OTPaKEHHUE  3BYyKa,  MPSIMOJUHEIHOE
pacmpocTpaHeHHE, OTpPAXEHHE W TNPEJOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTPAXKCHHE CBETA, Pas3NiO’KEHHE OEJNOro CBEeTa B CIEKTP U



CIIOKEHUE CIEKTPAJIbHBIX LBETOB, JMCIEPCUS CBETA, €CTECTBEHHAas
PaJOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPa M3JIyUYECHHS)
N0 OINHUCAHUI0O HUX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHbIX (PU3UYECKUX SIBJICHUUA B
OKpYyXaroleM Mupe (B TOM yucie (U3HYECKHE SIBJICHUS B MPHUPOJE:
OPWINBBL W OTJIMBBI, JBWXKEHUE TuIaHeT (COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHMW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEWCMHYECKHE BOJHBI, I[yHaMH, 3XO,
L[BETA TeJ, ONTUYECKUE SIBJICHUSI B MIPUPOAE, OMOIIOIrMUECKOE JEHCTBUE
BUJIUMOT'O,  YJIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOIO  HU3JyYEHUH,
€CTECTBEHHbIM  PAaJMOAaKTHBHBIA  (OH,  KOCMUYECKHE  JIy4H,
pPaMOAaKTUBHOE W3JIyYEHHE MPUPOAHBIX MHHEpPAJIOB, JEHCTBUE
pPaJMOAaKTUBHBIX M3JIyYEHUH Ha OpraHu3M YeJIOBEKa), MpU 3TOM
NEePEeBOIUTh  NPAKTUYECKYIO  3aJayy B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (IIPU3HAKHN) (DU3UUYECKUX SBICHUM;
ONKCHIBATh W3YYEHHBIE CBOHCTBAa Tell M (PU3MYECKUe SBICHUS,
UCIOJIb3Ysl (PU3NYECKHUE BETUYUHBI (CpPElIHSAS U MIHOBEHHAs CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBUJKEHHUH, YCKOPEHHE, IEpEMELIEHUE, MY Th,
yIJ0Basi CKOPOCTb, CHJIa TPEHUs, CUja YINPYTrOCTH, CHJIA TSHKECTH,
YCKOpPEHHE CBOOOJHOTO MaJEHUs, BEC Tella, UMITYJIbC Tela, UMITYJIbC
CWJIbI, MEXaHHUYecKasi paboTa MU MOIIHOCTb, MOTEHIMAIbHAS SHEPrUs
Tena, MOAHSATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS YHEPTUs
CKaTOM TNPY>KUHBI, KUHETUYECKas SHEPrus, IOJHas MeXaHudecKas
DHEpPrus, MEepUoj U YacToTa KoJieOaHWHM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTejb MPEIOMIICHUS
Cpellbl), MpU OINMCAHWU TMPABWIBHO TPAaKTOBaTh (PUIMYECKUIA CMBICI
UCIIOJIb3yEMbIX BEIMYMH, OOO3HAYEHHUS U E€JUHULBI (PU3NYECKHUX
BEJIMYMH, HAXOAUTH (POPMYJbI, CBS3bIBAIOIIME JaHHYIO (DU3UUYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpauKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBIEHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
OPUHIMUI CYNEPHO3UIMU CUJI, MPUHUUI OTHOCHUTENbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHHS U
NPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUs 3apsii0BOr0O M MacCOBOTO
qyucell MpU SAEPHBIX pPEAKUUsAX, OpU 3TOM JaBaTh CJIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTEeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CHUTyallud  NPaKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTHh OOBICHEHHE U3 2—
3 JOrMYecKux IIaroB € ONOpPOM Ha 2-3 U3YYEHHBIX CBOWMCTBA
(bu3NYECKUX SABICHUM, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;
pemarb pacy€THble 3ajaud (OomMparolldecs Ha CHCTeMy U3 23
YpaBHEHUH), MCHOJb3Ysd 3aKOHBI U  (OPMyJbl, CBS3bIBAIOIINE
(¢u3nyYecKrue BEJWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJlauu
3alMChIBATh  KPAaTKOE YCIOBHUE, BBIABIATh HEAOCTAIOIIME  WIIU
M30BITOYHBIE JAHHBIC, BHIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pELIeHMs, MPOBOJUTH PACUETHl U OLICHUBATh PEATUCTUYHOCTH
MOJIyYEHHOTO 3HAaYeHUs (PU3HUYECKOU BEJINYMHBI;



pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MNPU IMOMOIIU
(U3HYECKMX METOJ0B, UCIOJIb3Ysl OMMCAHUE MCCIEI0OBAHUS, BBIICIAThH
IIPOBEPAEMOE MPEINOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUSI MCCIIEOBAaHUsA, JEJaTh BBIBOJbl, HWHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOAEHUH U OIBITOB;

IPOBOJAUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKUX SIBICHUW WU
(bu3MYEeCKUX CBOMCTB TN (M3ydyeHHE BTOPOro 3akoHa HproToHa, 3aKkoHa
COXpaHEHUs! SHEPIHH, 3aBUCUMOCTh MepUoja KOJeOAHU MPYKUHHOTO
MasiTHUKa OT MAcChl TPy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJEOaHUM, MPSMOJIUHEWHOE pacnpoCTpaHEHUE
CBETa, pa3JOXKEeHUEe Oenoro cBeTa B CHEKTpP, H3YYEHUE CBOICTB
M300paKEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHUs TPeIMETa B
coOuparolel JuH3€e, Ha0II0JeHUE CIIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
U3JITyYEHHSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOIO
Habopa 00OpYJIOBaHMS, OMHUCHIBATH XOJ OIbITAa U €r0 pPE3yJbTaThl,
bopMyIHpPOBATH BHIBOJIHI,

OPOBOAUTH TPU HEOOXOAWMOCTH CEPUI0 TPSIMBIX H3MEPECHHIA,
ONpejeNsisi CpeAHee 3HaueHHEe U3MepsAeMOr BeIUYMHbI ((hoKycHOe
paccrosiHiue coOuparolieil JuH3bI), OOOCHOBBIBATH BBIOOP cIocoba
U3MEpEeHHUs (U3MEPUTENLHOTO TpUbdopa);

MPOBOJUTh MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMYHUH C
UCTIOJIb30BAaHUEM TPSMBIX U3MEPEHHH (3aBUCUMOCTH IMyTH OT BPEMEHHU
[P PaBHOYCKOPEHHOM JABWXEHUU 0€3 HayalbHOW CKOPOCTH, NMEPHOJa
KOJI€OaHHI MaTeMaTUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIila OTpakKeHUs! CBETa OT yrJja MaJieHUus W yrja MpeloMJIEHUs OT yria
NajJieHus): IUIAaHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (DUKCUPOBATh PE3YyJIbTAThl MOJIYYEHHOM 3aBUCUMOCTH
($U3MYECKNX BEJIMYMH B BHUJI€ TaONUIl U rpadUKoOB, JAiaTh BBIBOJLI MO
pe3ybTaTaM MCCIIEOBAaHUS;

IPOBOJUTH KOCBEHHBIE HW3MEpEHHsI (U3NYECKUX BEIMYUH (CpemHss
CKOPOCTb M YCKOPCHHE Tela IpPH PaBHOYCKOPECHHOM JBI)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHus, )KECTKOCTh MPYKUHBI, KO3PPUIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHUYecKass padoTa M MOIIHOCTb, 4acTOTa U
NepuoJl KoJeOaHUl MaTEeMaTUYECKOIO0 U MPYKMHHOTO MAasiTHUKOB,
ONnTHYECKass cuia coOuparoleld JIMH3bL, pPaJUOAKTUBHBIN (OH):
IUIAaHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY U
BBIMIOJHATh ~ WM3MEpPEHUs, CJeays MPEeAIOKEHHON  WHCTPYKIIUH,
BBIUMCIISTh 3HAYCHHWE BEIUYMHBI W aHAJIW3UPOBATH TOJIYUYCHHBIC
pEe3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coON0aTh MpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
71a00paTOpHBIM 000PYI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU H3YUYEHHBIX (PU3NYECKHX MOJEINIECH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIA MCTOYHHMK
CBETa, JIy4, TOHKAas JIMH3a, IJIJaHETapHas MOJEJIb aTOMa, HYKJIOHHAas
MO/IeJIb AaTOMHOTI0 SIPa;

XapaKkTepu30BaTh MPUHIUIBI JICHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX ONUCaHUA (B TOM YHCIIE:
CIOUAOMETpP, JATUYUKHU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHHS, pakera,
9XO0JO0T, OYKHM, MEpUCKon, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), MCHOJB3yd 3HAHUSA O



CBOMCTBaX (U3MUECKUX SBJICHUM M HeoOXxoauMmble (U3MUECKUE

3aKOHOMEPHOCTH,;
UCIIONB30BaTh CXEMbBI M  CXEMAaTHUYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX npudOpoB 17}

TEXHOJIOTUYECKUX IMPOLIECCOB MPHU PELIEHUU Y4EeOHO-IPAKTUYECKUX
3aJlay, ONTUYECKUE CXEMBI JIJIsl MIOCTPOCHUS M300PAKEHUI B TUIOCKOM
3epKajie U coOuparoiel JuH3e;

OPUBOANUTH MpUMEpPbl  (HAXOAUTh HWH(MOpPMALMIO O MpUMepax)
MPAKTUYECKOTO MCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
KU3HM JUIsl 0OecrieueHns: 0€30acCHOCTH MPU O0pallleHuH ¢ MpubdopaMu
Y TEXHUYECKUMH YyCTPOICTBAMHU, COXPAHEHHMSI 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEAECHUS B OKPYIKaAIOILEH CPEJIE;
OCYUIECTBJISITh TMOUCK HH(pOpMaUuu (PU3HUECKOrO COACpNKaHUS B
WNuTepHeTe, CcaMOCTOSTENIbHO (QOpMyNHpysi TOUCKOBBIA  3aIpoc,
HaXOJIUTh  NYTH  ONPENEICHUS  JIOCTOBEPHOCTH  MOJYYEHHOU
MH(pOpMAIMM Ha OCHOBE MMEIOLIUXCS 3HAHUM W JIONOJHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHUl  Hay4HO-
NOMYJISIPHYIO JIUTEpaTypy (PU3MYECKOrO CoJepKaHUsl, CIPABOYHbBIE
MaTepuaibl, pecypcbl cetu HTepHeTr, BiaAeTb NpUEMaMU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALMHU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIICHHS] HA OCHOBE
uH(pOpPMAIMU U3 HECKOJIIBKUX MCTOYHUKOB (PM3HUECKOTO COAEpPKAHUS,
myOJIUYHO MPEACTABIISTh pe3yabTaThl MPOEKTHOU WIH
HCCJIEI0BATENBCKON JEATENBHOCTH, IPU 3TOM I'PAMOTHO HCIIOIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aemMoro paszeiia (U3NKd U
CONPOBOXK/JIATh BHICTYIUICHUE MPE3EHTAlUeH ¢ y4e€ToM 0COOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yectBo 4yacos
Ne HanmenoBanue pasjaeioB DJIeKTpOHHBIe (HH(pPOBbIE)
KonTtpoibHbie IIpakTHyeckue
/Il | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Paznea 1. ®usuka u e€ posib B IO3HAHUM OKPY’KAIOLIEro MHUpa

1.1 duzuka - HayKa o IIpUpoae 2 bubmorexa HOK
’ y pHpoa https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 D
HBHHCCKHE BETHHUHBL 2 I https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4YHBIN 5 | bubnuorexa IIOK
’ METO/ TO3HAaHUA https://m.edsoo.ru/7f416194
Uroro no pazneny 6

Paznea 2. [leppoHauyanbHble CBeleHHS O CTPOEHHH BellecTBA

bu6mmoreka [JOK

2.1
Crpoenue pemectsa I https://m.edsoo.ru/7f416194

JIBrxeHue n

2.2 B3aMMOJICUCTBUE YaCTH 2 1 bubmmorexa I[IOK
’ a = https://m.edsoo.ru/7f416194
BEIIECTBA
)3 ArperaTHble COCTOSIHUS 5 bubnuoreka LIOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5

Paznen 3. /IBu:keHUe U B3auMoaeiicTBHE Teq




but6mmoreka [OK

.1 M
3 CXQHUHCCKOE ABIDKCHHC 3 https://m.edsoo.ru/7f416194
19 Wueprus, macca, 4 bubmnorexa [JOK
’ IIOTHOCTH https://m.edsoo.ru/7f416194
bubmmoreka [IOK
33 Cuna. Bungt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Paspnen 4. /laBieHue TBEPABIX TeJl, dKHIAKOCTEH M ra3oB

[asnenue. [lepenaua

41 JIaBJICHUS TBEPIBIMU 3 bubmuoreka [JOK
’ TeJIaMH, KUJAKOCTIMHU U https://m.edsoo.ru/7f416194
rasaMu
but6mmoreka [JOK
4.2 Jlasiene xuKoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A
TMOChEpHOE MaBICHIE 6 https://m.edsoo.ru/7f416194
JlelicTBHE )KHUIKOCTH U ra3a
4.4 Ha MOTPYKEHHOE B HUX 7 bubmorexa HOK
’ py https://m.edsoo.ru/7f416194
TEJI0
Hroro no pasgeny 21
Paznea 5. PaGora n MoHOCTH. JHeprus
bu6nunoreka [JOK
1 P
> a6oTa M MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 IIpocTeie MEXaHU3MBI 5 bubmorexa HOK

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




but6mmoreka [OK

33 Mexanireckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME




8 KUIACC

HanmeHnoBanue KoimnuecTBo yacos
Ne duekTpoHHbIE (LM pPOBbLIE)
pa3iejioB U TeEM Konrpoubnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NMporpamMmMbl padoThI padoThI
Paznen 1. TenioBble siBiaeHUs
11 Crtpoenue u cBoiicTBa 7 bubnuorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T
CTTOBHIC HPOHECCH 21 I > https://m.edsoo.ru/7f4181ce
Hroro no pasgeny 28
Pasnea 2. DuekTpuyeckue ¥ MATHUTHBIC SIBJICHUSA
DNEeKTpUYECKHE 3apsibl.
2.1 3a SDKIE)EHHBIG Tenai 150. 7 1 bubmmorexa [TOK
’ p . https://m.edsoo.ru/7f4181ce
B3aUMO/ICIICTBUE
’9 IlocTosiHHBIH 20 1 7 bubmuorexa [{OK
) JIIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 M
ATHHTHDIC ABICHHA 6 I 1.5 https://m.edsoo.ru/7f4181ce
24 ONeKTpOMarHuTHas 4 bubnumoreka [IOK
' WHYKLUS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KUIACC

HaumenoBaHue Kosmn4yecTBo yacos
Ne duekTpoHHbIE (LM pPOBbLIE)
pa3iejioB U TeEM Konrpoubnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NMporpamMmMbl padoThI padoThI
Paznen 1. Mexanuveckue siBJieHUsI
MexaHndeckoe
1.1 BIDKCHUE U CIIOCOOBI 10 1 bubmmorexa LIOK
’ g https://m.edsoo.ru/7f41a4a6
€ro OINnucCaHus
bu6nmoreka [JOK
1.2 B 7
SAIMOACHCTBIC T 20 I 3 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
1.3 3
AKOMB! COXPATCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexanuuyeckue KoJ1e0aHUA U BOJIHbI
21 MexaHudeckue . 3 bubmmoreka [{OK
' KoIeOanus https://m.edsoo.ru/7f41a4a6
9 MexaHn4eCKHe BOJIHBI. g i 3 bubmmoreka [{OK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 15
Pazjen 3. DiieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI
3.1 DNEeKTPOMarHuTHOE 6 2 bubmmoreka [JOK
1oJIE U https://m.edsoo.ru/7f41a4a6

OJICKTPOMAI'HUTHLIC




BOJIHBI

Hroro no pazgeny 6
Pa3gen 4. CBeToBbBIE IBJICHUS
41 3aKOHBI 6 bubmuoreka [JOK
' pacipocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ ONTHYECKHE 6 bu6nmnoreka [JOK
' npuodopsI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emnoro 3 bubmuoreka [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 15
Pa3nen 5. KBanTOBBIE SIBJICHUSA
Hcnyckanue n
5.1 MIOIJIOLIEHUE CBETA 4 Bubmrorexa LIOK
’ B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHne aTOMHOTO 6 bubnuotexa [[OK
’ aapa https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
53 A
AICPHEIC peaiciid 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17

Pasnea 6. IloBTopuTtenbH0-00001aI0IM i MOYJIb

6.1

IToBTOpEeHUE N
00001IeHe
coJiepKaHus Kypca

9

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6




¢uzuku 3a 7-9 knacc

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102

27







IHOYPOYHOE INTAHUPOBAHUME

7 KIIACC

Ne

~

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHHs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypcbl

du3nka — HaykKa o
npupoze. Spnenus
MIPUPOABI

duznueckue sIBICHUS

duznueckre BEIUUYUHbBI U
WX U3MEpEeHne

Ypok-uccnenoBanue
"U3mepeHue Temneparypsl
IIPY [TIOMOIIY SKUJIKOCTHOTO
TEPMOMETpPA U AaTUUKA
TeMneparypbl"

MeToabl Hay4yHOTO
no3Hanus. Onucanue
bu3nUecKux SBICHHIMA C
MOMOILBIO0 MOJIeNel

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienopanue
"[IpoBepka runoTessbl:
JAJIbHOCTBh MOJIETA LIApUKa,




MyIIEHHOTO
TOPU30HTAIBLHO, TEM
Ooubllle, yeM OOJIbIIIE
BBICOTA ITycKa"

CrpoeHue BeuiecTna.
OmnEBITEI, JOKa3bIBAIOIINE

bubnuoreka [JOK

! JIHUCKPETHOE CTPOCHHUE https://m.edsoo.ru/ff09fe0a
BEIIIECTBA

g JIBU>KE€HUE YaCTHIL bu6muoteka [IOK
BEIIECTBA https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue
«OnpITHI 10 HAOJTIOICHUIO

? TEIJIOBOTO PACIIUPEHUS
ra3oB»

10 ArperatHble COCTOSIHUS
BEIIIECTBA
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.

1 O60011eHue no pasaeny bubnuotexa [JOK
«IlepBoHauasbHBIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU
BEILIECTBA
MexaHnueckoe JBUKECHHE.

12 PaBHOMEpHOE 1 bubmmorexa IIOK

https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JABMKECHHUE
13 Cxopocts. Equnuiibt but6mmoreka [JOK

CKOPOCTH




https://m.edsoo.ru/ff0a079c¢

14

Pacuer nytu 1 BpeMeHH
JIBUKEHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0aed

15

WNuepuus. Macca — Mepa
HHCPTHOCTHU TECJI

but6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

[T1oTHOCTH BELIECTBA.
Pacyer maccel 1 06beMa
TeJa 110 €ro IVIOTHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHnas pabota
«Omnpenenenue MIOTHOCTH
TBEPIOTO TEIay

18

Penrenne 3amad mo reme
"ITnoTHOCTE BemiecTna"

but6mmoreka [{OK
https://m.edsoo.ru/ff0al23¢

19

Cuita KaK XapakTepHUCTHKA
B3aumMozeiicTaus ten. Cuna
yrpyroctu. 3akoH ['yka

20

JlaGopartophnast pabota
«3y4yeHune 3aBUCUMOCTH
pacTsKeHus
(nedopmaniun) mpy>KUHbI
OT MPUJIOKEHHOW CHIIBD)

21

SBneune tarorenus. Cuia
TKECTH

22

CBsi3b MEXly CHIION
TSDKECTU U MacCOH TeJa.
Bec Tena. Pemenune 3agau

bubmmoreka [JOK
https://m.edsoo.ru/ff0al778




o teMe "Cuia tsxectu"

Cuna TsKecTH Ha Jpyrux

bu6nuoreka [JOK

23 miaHeTax. Puzndeckue
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKHU TIJIAaHET

24 N3mepenue cuil. bubnunoreka [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

but6mmoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CnoxeHue AByX Cul,

5 | HANPABICHHBIX 110 OJTHOM bubnunoreka [IOK
MIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAsA CHIT

7 Pemenue 3amay mo teme
"PaBHoelicTBYIOIIAS CHIT"

Cuna TpeHus U €€ BUIBL.
28 Tpenue B mpupoe u bubmorexa {OK
P PHpOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopartopHnast pabota
«M3ydeHune 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKCHUS
29 OT CHUJIBI JaBJIEHUS U bubnmorera [TOK
a https://m.edsoo.ru/ff0alcc8
xXapakTepa
COIPHUKACAIOIIMNXCS
MMOBEPXHOCTEID
30 Pemrenue 3aga4u Ha

omnpeielIeHre




PaBHOJICVCTBYIONIEH CHJIIBI

31

Pemenue 3amau no remam:
«Bec Temay,
«I"paduyeckoe
MU300paKCHHUE CHITY,
«Cuibly,
«PaBHOIEUCTBYIOIIAS CUID»

bubmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas paboTa mno
TeMaM: «MeXaHHIeCKOe
IBIKEeHHEY, «Macca,
INIOTHOCTEY, «Bec Temay,
«I'papuueckoe
HN300paKEHHUE CHITY,
«Cuie»

33

Hasnenne. CriocoObl
YMCHBIICHUA U
YBCIIMUCHUA NABJICHUA

bubmmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBreHue rasa.
3aBHCHMOCTD JTaBJICHUS
rasza ot o0béma,
TEeMIIepaTypbl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBneHus
TBEPBIMH TEIIAMH,
JKHJIKOCTSIMH U Ta3aMH.
3akoH ITackais

but6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

JlaBneHue B )XUAKOCTH U
rase, BBI3BaHHOE

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2718




HeﬁCTBHeM CHJIBI TAXECTHU

Perenue 3agay mo teme

bu6nuoreka [JOK

37 «JlaBneHue B KHIKOCTH 1 https://m.edsoo.ru/ff0a2826
raze. 3akoH [Tackaisy
bu6nuoreka [JOK
38 Coobmaromecs cocy bt https://m.edsoo.ru/ff0a2970
39 I'mapaBnnueckuii mpecc bubmorexa LHOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopmHeBoi
JKUJIKOCTHBIN HAacOC
ATtmocdepa 3emiu u
41 S bubmmoreka [JOK
p https://m.edsoo.ru/ff0a2b5a
CyIlIECTBOBaHUS
4 Bec Bo3ayxa. bubnunoreka LIOK
ATMochepHoe naBiieHue https://m.edsoo.ru/ff0a2b5a
H3mepenune atMochepHOTro
43 apieHus1. OmbIT Enbmiorexa TOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTE
44 aTMOC(EpHOTO JTaBJICHUS bubnuotexa [JOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
BapomeTp-anepou.
45 ATI;/IOC(i)ep Hoep aBJICHUE bubmmorexa [IOK
p A https://m.edsoo.ru/ff0a2fc4
Ha Pa3JIMYHBIX BBICOTAX
46 Pemenue 3amay mo teme "




ATtMocdepHoe naBieHue"

47

JlelicTBUE )KUJIKOCTH U Ta3a
Ha MOrPyKEHHOE B HUX
Teno. ApxumenoBa cuiia

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3276

48

JlaGopatopHas paboTa
«Onpenenenue
BBITAJIKUBAIOIIECH CUJIBI,
JIEUCTBYIOLLEH Ha TEIIO,
MOTPYKEHHOE B
JKHIKOCThY

but6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa 1o
teMe «HMccenenoBanue
3aBHCUMOCTH Beca Tejia B
BOJI€ OT 00BbEMa
HOTPY’KEHHOH B JKUAKOCTh
YJaCTH TEIay

bubmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Tea

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopartopHnast pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYUPOBAHHE JIOAKH U
OIpeieNieHne e€
rpy30M0abEMHOCTH"

52

Pewenue 3amau no remam:
«I1naBanue cynos.
BosayxoruiaBanuey,

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3654




«/laBiieHHE TBEPABIX TEI,
JKAJKOCTEH U Ta30B»

53

KonrponbHas pabora no
TeMe «/laBieHue TBEPAbIX
TeJ, JKUJIKOCTEH U Ta30B)

54

Mexanuueckas pabora

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MoiHocTh. EnuHnne!
MOIITHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBaHue
"PacuéT MoniHoCTH,
pa3BUBAaEMOM IIPU NOABEME
10 JecTHHuIE"

57

[IpocThie MEXaHU3MBI.
Prruar. PaBHOBecue crit Ha
phluare

58

Pbruaru B TexHuke, ObITY U
npupoje. JlabopaTopHas
pabota «Hccnenoanue
YCJIOBHUI paBHOBECHS
pbIyara»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Penrenne 3amad mo reme
«YCcl0BUS paBHOBECHS
pbryara»

but6mmoreka [{OK
https://m.edsoo.ru/ff0a48a6

60

Koadumment noneznoro
NEUCTBUS MEXaHU3Ma.

0.5




JlaGopaTtopHnast pabota
«3mepenune KII/]
HaKJIOHHOM MJIOCKOCTH»

61

Penrenue 3amad mmo teme
"Pabora, momrHocTh, KIT/1"

bubmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnnueckas S3HEprusl.
Kunernueckasa n
MOTEHLMAIbHASL SHEPTUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKoH COXpaHCHUA
MEXaHUYEeCKOMH OHCPTIUun

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpoK-3KCIIEpUMEHT 10
TEME
"OKCIIEpUMEHTAILHOE
onpeAeIeHUE N3MEHECHUS
KUHETUYECKON 1
MOTEHIINATBLHON YHEPTUU
MIPU CKaThIBAHUU TeJa MO
HaKJIOHHOM IIJTIOCKOCTH"

65

KoHnTtponbhas paboTta mo
teMme «Pabora u
MOIIHOCTh. DHEPTHs»

66

Pe3epBHblii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHn4ecKoe
nBmxenne"

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

67

PesepBHbiii ypok. Pabora ¢
TEKCTaMU I10 TEMEC

but6mmoreka [JOK




"JlaBneHue TBEPABIX TEII,
KUAKOCTE! U razoB"”

https://m.edsoo.ru/ff0a4ffe

PesepBHbIii ypok. Pabora ¢
TEKCTaMU TI0 TEME

68 "Paborta. MOIIIHOCTE. 1
Oueprus”
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME




8 KUIACC

Ne KoanuyecrBo yacos
DJIEKTPOHHBIE
Hara uudposbie
n | Tema ypoka KoHTpoJbHbIe IIpakTH4eckue
Bcero HU3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO- ! bubnmoreka [JOK
KHMHETUYECKON TEOPUH U UX https://m.edsoo.ru/ff0a5256
OIIBITHBIE TIOATBEPKACHUS
Macca u pazmep aTOMOB U !
MOJIEKYI
Mopenu TBEPIOTO,
Or6 1 FA3006DA3HONO 1 bubmuoreka [{OK
KHUJIKOTO U T HOT
. P https://m.edsoo.ru/ff0a540e
COCTOSIHUM BEILIECTBA
OOBbsicHEeHHE CBOMCTB
TBEPAOTO, JKUAKOTO U
ra3000pa3HOro COCTOSTHUI {
BELIECTBA HA OCHOBE
MI0JIO’KEHU MOJIEKYJISIPHO-
KHMHETUYECKOU TEOPUHU
Kpucrannnueckue u 1 bubnnorexa [JOK
amop¢HbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHHE U 1 bu6nmmoreka [IOK
KallWJUIIPHOCTb. https://m.edsoo.ru/ff0a5530




IToBepxHOCTHOE
HaTAXCHUEC

TennoBoe pacmpeHue u

bu6mmoreka [JOK

7
cxaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. Cs3b
g TEMIIEpaTypbl CO
CKOPOCTBIO TETJIOBOTO
IBUKEHUSA YACTHUI]
BryTpenHss sHeprus.
9 Crioco0bI H3MEHEHUS bubmorexa LOK
N https://m.edsoo.ru/ff0a5c60
BHYTpEHHEHN dHepruu
10 Bunsl Tenmnonepenauun bubmorexa LOK
A pea https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHus
"IIpakTueckoe
1 HCIIOJIF30BaHUE TEIUIOBBIX bu6mmoreka [JOK
CBOIICTB BEIIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepuaioB B LEJSIX
sHeprocOepexeHus"
12 KonuuecTBO TEIIOTHI. bubnnoreka 1IOK
VY nenpHasg TEMIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO
13 Oamanca. TemnoooMeH u bubmmorexa [IOK
) https://m.edsoo.ru/ff0a7088
TETJIOBOE paBHOBECHE
14 JlaGoparopHnast pabota bu6mmoreka [{OK

"UcciaenoBanue ABJICHUS

https://m.edsoo.ru/ff0a6a98




TeriooOMeHa mpu
CMEIINBAHUU XOJIOAHOU U
ropsiueit BoabI"

Pacuet xoimuecTBa
TEIJI0ThI, HEOOXOAUMOTO

15 JIJTIsI HATPEBAHUS TEJA U
BBIJICJISIEMOTO UM TIPU
OXJIAKICHUHN
JlabopaTopHast padbora
16 "On Fe) GJII:?HI/IG . eJILHOM’ buGnnorexa [IOK
pea yA https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BellecTBa"
DHeprus TOIIMBA.
17 V nenpHas TemiaoTa bubnnorexa [IOK
https://m.edsoo.ru/ff0a7b5a
cropaHust
IInaBnenue n
OTBEp/ICBaHUE
18 KPUCTAIUINYECKHUX TEIl bubmmorexa TIOK
p ' https://m.edsoo.ru/ff0a71d2
VY neapHasg TEILIOTA
IUIABJIEHUSA
Jlaboparopnas pabota
19 "Onpenenenne yaeiabHOU Bubmorexa TOK
pea YA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIABJIEHUS Ibaa
20 [TapooGpa3oBanue u bubnuorexa [JOK
KoHzeHcanus. Mcnapenne https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aennHas bubmnoreka [IOK

TEeII0Ta NapooOpa3oBaHUS
Y KOHJICHCAITUH.

https://m.edsoo.ru/ff0a786¢




3aBHUCHMOCTb TEMITEPATYyPhI
KHIICHUS OT aTMOC(EPHOTO
JTaBJICHUS

22

BirasxxHoCTh BO3IYyXA.
Jlaboparopnas pabota
"Onpenenenne
OTHOCUTEIBHOM BIIAJKHOCTH
BO3ayXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agay Ha
ONPEICIICHUE BIIAXKHOCTH
BO3IyXa

24

[TpunIUIB pabOTHI
TETUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JlBurarenb BHYyTPEHHETO
CTOpaHHS

25

KIIJ] TermoBoro
nsuratens. TeroBbie
JBUTaTEIIM U 3alliTa
OKpY Karollel cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpAaHCHUA U
MMpEeBpalICHUA DHCPIUU B
TCIIOBBIX IIpoHeccax

27

IToaroroBka K
KOHTPOJIBHOW paboTe 1o
TeMe ""TernnoBbIe SIBICHUS.
W3meHeHue arperaTHbIX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2




COCTOSHUH BenjecTna'

28

KonTponbHas pabota o

Teme "TemnoBbIe SIBICHUS.

N3menenue arperaTHbIxX
COCTOSIHMI BelecTBa"

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

29

Onexrpusauus tei. [Isa
poJa MEKTPUUECKUX
3aps0B

30

VYpok-uccnenoBanue
"OnexTpuzanus Ten
WHIYKIUEN U IIpU
CONMPUKOCHOBEHHUH"

31

B3aumoneilictBue
3apsiKEHHBIX TeJ. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpuYecKoe noJe.
HamnpsxenHocTh
ANEKTPUYECKOTO TOJIS.
[IpuHIIMD cCynepno3uiuu
ANEKTPUUECKUX MOJIEH

bubmnoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snektpudeckux
3apsAa0B. DJeMEHTapHbIH
3apsa. CTpoeHue aToma

34

[IpoBogHUKYN 1
TUAJICKTPUKU. 3aKOH
COXpaHEHUs

bubnnoreka [HOK
https://m.edsoo.ru/ff0a8ef6




SJICKTPUYICCKOT'O 3apsaga

Permenue 3agay Ha

35 MIPUMEHEHNE CBOMCTB bubmoreia HOK
p https://m.edsoo.ru/ff0a90cc
ANEKTPUUECKUX 3aPsI0B
DJEKTpUUYECKUH TOK,
YCIIOBHSI €T0
36 CYIIECTBOBAHHUS bubmorera [JOK
Yt ’ https://m.edsoo.ru/ff0a95a4
HcTounuku
ANEKTPUUECKOTO TOKA
37 JlelicTBUS SIIEKTPUYECKOTO bu6mmoreka [JOK
TOKa https://m.edsoo0.ru/ff0a96b2
Ypoxk-uccienopanue
"JleiicTBue
38 AIEKTPUUECKOTIO MOJIs HA 1
MIPOBOJIHUKU U
JIUDIICKTPUKH"
DJIEKTPUYECKUI TOK B
39 MeTajlax, KUJIKOCTIX U bubmmorera [JOK
KA https://m.edsoo.ru/ff0a9838
raszax
40 DneKkTpuyecKas 1menb 1 e€
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas
pabora "M3mepenue u bubnumorexa [IOK
41 0.5
pPETYIUPOBAHUE CHITBI https://m.edsoo.ru/ff0a8bd6
ToKa"
42 DNeKTpuYecKoe 0.5 bu6mmoreka [JOK




HarpsbkeHue. BonsTmerp.
JlaGoparopHnas pabota
"U3mepenue u
peryiupoBaHue
HanpspKkeHus"

https://m.edsoo.ru/ff0a9¢14

43

CompoTuBiieHue
IIPOBOJIHUKA. Y IEJILHOE
COIIPOTHBIICHHUE BEIIECTBA

bubmnoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopnas pabota
"3aBUCUMOCTD
AIIEKTPHYECKOTO
COIIPOTUBIICHUS
IIPOBOIHHUKA OT €TO JITHHEI,
TUTOINAAH TTOTIEPEYHOTO
cedyeHus u marepuana'

bubnnoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUISl y4acTKa Lenu

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopatopHas pabota
"UccnenoBanue
3aBUCUMOCTH CHJIBI TOKa,
UJIYILIETO Yepe3 pe3ucTop,
OT CONPOTHUBIICHUS
pe3ucTopa M HAMPSHKCHUS
Ha pe3ucrope”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTensrHOE U
napajuieJIbHOE COCMHEHUS




IMPOBOAHUKOB

JlaGoparopnas pabota
"IIpoBepka mpasuiia
CJIOKEHUS HaIIpSKEHUN

bubmuoreka [{OK

48
MIPYU TOCHEAOBATEIBHOM https://m.edsoo.ru/ff0aaas58
COCIMHEHHUH JIBYX
pe3ucTopoB”
JlaGopatopHas pabota
"[TpoBepka npaBuia s
49 CI/IJbe T(I))Ka 1} pI/I bubmorexa LIOK
P https://m.edsoo.ru/ff0aadle
napajuieIbHOM
COEIMHEHUH PE3UCTOPOB"
Pewenue 3anau Ha
IIpUMeHeHne 3akoHa Oma bubnuoreka [IOK
50
JUISL pasiinaHOro https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHUSI IPOBOIHUKOB
Pabota u MourHOCTH
51 AIIEKTPUIECKOTO TOKA bubmotera [JOK
P ' https://m.edsoo.ru/ff0ab124
3akoH Jxoyns-Jlenna
Jlaboparopnas pabota
5 "Onpenenenue paboThl U bubnnoreka [IOK
MOIIHOCTH DJIEKTPUIECKOT O https://m.edsoo.ru/ff0ab3e0
ToKa"
53 DJIEKTPUYECKHE 1IENU U bubnuoreka [{OK

moTpeOuTe TN
AIEKTPUUECKON YHEPTUH B
obITy. KopoTkoe

https://m.edsoo.ru/ff0ab660




3aMbIKaHUC

[ToaroroBka k
KOHTPOJILHOM paboTe 1o
TeMe "DIeKTpuIecKue

54 3apsiabl. 3apsHKEHHBIC Tella brbamorexa [OK
PAIBL 3ap N https://m.edsoo.ru/ff0abd2¢c
1 UX B3aUMOJICHCTBUS.
[TocTostHHBIM
AIEKTPUYECKUN TOK"
KonTponbHas padota no
TeMe "DIeKTpuYecKue
3apsAbl. 3apsKEeHHBIC TeTa bubnunorexa [JOK
55 N
U UX B3aUMOJECHUCTBUA. https://m.edsoo.ru/ff0abea8
ITocTostHABIM
ANEKTPUIECKUHN TOK"
56 [TocTossHHBIE MAarHUTHI, KX
B3aMMO/ICUCTBHUE
Ypok-uccienopanue
" . bubmnorexa LIOK
57 N3yuenue nosei
| https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
MarnuTtHoe noJe.
58 MaruauTtHoe 1ojie 3eMIIu U bubmuorexa [JOK
€ro 3HaYCHUE IS KU3HHU https://m.edsoo.ru/ff0acOba
Ha 3emJie
59 OmneiT Dpcrena. bubnuoreka [{OK

MaruauTtHoe 1ose
AIEKTPUUECKOTO TOKa
MarsuTHoe 1oJje KaTylKu

https://m.edsoo.ru/ff0ac1d2




C TOKOM

60

IIpumeHeHue
AJIEKTPOMATrHUTOB B
texHuke. JlabopaTopHas
pabora "U3yuenue
IEUCTBUS MAarHUTHOT'O
TOJIsI HA TIPOBOJAHUK C
TOKOM"

0.5

bubmnoreka [HOK
https://m.edsoo.ru/ff0ac74a

61

DIIeKTPOABUTATEIb
IIOCTOSIHHOTO TOKa.
Hcnons3oBanne
ANEKTPOJABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX
U Ha TPaHCHOPTE.
JlaGoparopnas pabota
"KoHcTpyupoBanue u
n3ydeHue paboThl
aJeKTpoBUTaTENS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnpbiTel @apases. 3aKoH
AIEKTPOMArHUTHOMN
nHaykuuu. [pasumno Jlenna

63

DJeKTporeHeparop.
Crioco0sb!I osryueHust
NEKTPUYECKOU DHEPIUH.
DIIeKTPOCTAHIIMHU Ha
BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTHH




64

IToaroroBka K
KOHTPOJIbHOM paboTe 1o
TeMme "DJIEeKTPUUECKUE U
MarHuTHBIC SIBJICHUS"

65

Konrponbnas padora mo
Teme "DIIeKTpUIECcKHe U
MarHuTHBIC SIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
"TemioBbie sBiICHUS"

bubmuoreka [{OK
https://m.edsoo.ru/ff0acc5e

67

PesepBHblii ypok. Pabora c
TEKCTaMU 110 TEME
"IlocTosIHHBIH
ANEKTPUUECKUH TOK"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblii ypok. Pabora ¢
TEKCTaMU 10 TEME
"MarauTHbIe sSBJICHUS"

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68

14.5




9 KUIACC

N Kosn4yecTBo yacos DJIeKTPOHHBIE
o
Hara nudposbie
n/ Tema ypoka KonTpoJibHbie IIpakTH4eckue
Bcero U3yYeHUS o0pa3oBaTte/bHbIE
n padoThI padoThI
pecypchbl
| MexaHnueckoe IBIDKECHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. bu6nuoreka [JOK
2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO ABUXECHUS 4
bu6nuoreka [JOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEMHOE JIBUXKEHUE .
HepaBHomepHoOe
4 MPSIMOJIMHEMHOE JIBUKEHUE. 1
CpenHsisi ¥ MTHOBEHHAs!
CKOPOCTb
[TpssMmonuHEeitHOE bubnmoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBJKEHHE. Y CKOpEHUE 4
CkopocTh IPSIMOIMHEWNHOTO
6 PaBHOYCKOPEHHOTO 1
nerxeHus. ['padux
CKOpOCTH
7 Jlaboparopnas pabota 1 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0adbl




"OnpeneneHue yCKOPEHUs
TeNa MpU paBHOYCKOPEHHOM

I'yka

8
JBUKEHHUH 110 HAKIIOHHOU a
IJIOCKOCTH"
CB00OOHOE TIAZICHHE TEII.
8
Ompitel [Nanmtest
PaBHOMEpHOE ABMKEHUE 110
okpyxHocTu. [lepuon n bu6nuorexa [IOK
9 yacToTa 0OpalieHusl. https://m.edsoo.ru/ff0ael7
JluHeliHas u yrioBas 6
CKOpOCTH
10 IlenTpocTpeMuTensHOE
YCKOpEHUE
. bu6mmoreka [JOK
[TepssIii 3ak0H Hpr0TOHA.
11 P https://m.edsoo.ru/ff0ae61
Bexkrop cuibl )
Bropoii 3akon HbroToHa. bubmorexa HOK
12 . https://m.edsoo.ru/ff0ae72
PaBHopelicTByOIIAs cria .
. bubmuoreka [{OK
Tperuii 3akoH HeroToHa.
13 P https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 5
Pemenue 3agau Ha bubmnoreka [IOK
14 MIPUMEHEHHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HeroTona ¢
15 Cuna ynpyroctu. 3aKoH bubnuorexa [JOK

https://m.edsoo.ru/ff0aeca




(NS

Perenue 3agay mo teme

16
«Cuna yrpyroctum»
JlaGopartopHnast pabota bubnnorexa [IOK
17 «OrnpeneneHune )KeCTKOCTH https://m.edsoo.ru/ff0aee2
TPY>KUHBD) 8
Bbu6nuoreka [JOK
18 Cuna Tpenust https://m.edsoo.ru/ff0af73
8
bu6mmoreka [JOK
Pemenue 3anay no Teme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» p
JlaGoparopHnas pabota
" bu6mmoreka [JOK
Omnpenenenue
20 https://m.edsoo.ru/ff0af8b
Kod(purmenTa TpeHus .
CKOJIbKEeHUS" -
Pemenue 3amad no reme bubmuoreka [{OK
21 "3akonbl Hetorona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpeHus" e
Cuna TSXKeCTH U 3aKOH
bu6mmoreka [JOK
BCEMHUPHOT'O TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOTHOTO 4
MaaeHus h
23 VYpoxk-KkoH(pepeHus

" JIBU>KEHUE TEJT BOKPYT
IPaBUTAIMOHHOTO IICHTpA
(ConHeuHas cucrtema).




lamaktuku"

Perenue 3agay mo teme

24 "Cuna TSKeCTU U 3aKOH bubmmorexa LIOK
" https://m.edsoo.ru/ff0af5{8
BCEMHUPHOTO TATOTCHHS
IlepBasg kocMuueckas bubnnorexa HOK
25 ckopoctb. HeBecomocTs u https://m.edsoo.ru/ff0af33
neperpy3Ku c
PaBHOBecue maTepuanbHON
TOYKH. AOCOJIIOTHO TBEPAOE bubmuoreka [JOK
26 Teno. PaBHoBecue TBEPAOTO https://m.edsoo.ru/ff0afe3
Tena ¢ 3aKperyIEHHON OChIO 6
BpalIeHUs
27 MowmenT cunbl. LlenTp
TSKECTH
Pemenue 3agay mo TeMe bubmnoreka [IOK
28 "MomeHnT cuibl. Llentp https://m.edsoo.ru/ff0b02b
TsKeCcTH" 4
IToaroToBKa K KOHTPOJIBHOMN
pabore Mo TeMe bubmuoreka [JOK
29 " https://m.edsoo.ru/ff0b040
MexaHnueckoe JBHKEHUE. ]
Bzaumoneiicrue ten" h
KonTponbhas pabota no
teMe "MexaHuueckoe bubmmorera [JOK
30 . https://m.edsoo.ru/ff0b06e
nBwkenne. Bzaumonencraue .
Ten" -
31 Nmnynsc Tena. MMirysse bub6numorexa [IOK




CUJIBL. 3aKOH COXPaHEHUs
UMITyJIbCca. YIPYroe u
HEYIPYTroe B3auMOJCHCTBHE

https://m.edsoo.ru/ffObO7f
a

Perenue 3agay mo reme

bu6mmoreka [JOK

32 "3aKOH COXpaHEHMsI https://m.edsoo.ru/ff0b096
uMITysIbca' c
Ypok-koHpepeHuus
33 "PeakTuBHOE ABMKEHUE B
IIPUPOJIE U TEXHUKE"
Mexanunueckasi paboTa u bubmorera [IOK
34 https://m.edsoo.ru/ff0b0a8
MOIIHOCTb A
bu6mmoreka [JOK
Pabota cuiibl TSXKECTH, CUJIBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CHJIBI TPEHUS %
JlabopartopHnas pabota
«Ompenenenue pabOTHI CUITBI
36 TPEHUS IPU PAaBHOMEPHOM
JBUKCHHUH TeNa 10
TOPU30HTAJILHOU
MMOBEPXHOCTU»
37 CBsi3b 2HEPrUU U PaOOTHI.
IloTrenumanbHas 3HEPrus
Kunernueckast sneprus. bubnuorexa [JOK
38 TeopeMa 0 KUHETHYECKOI https://m.edsoo.ru/ff0b0c3

SHEPrUU

2




3aKOH COXPaHEHUs YHEPTUH

39
B MEXaHHKE
JlaGopatopHas pabota bub6nuoreka [IOK
40 «M3ydenne 3akoHa https://m.edsoo.ru/ff0b12f
COXPAHCHHUS YHEPTUNY e
bu6nunoreka [JOK
KonebarenbHoe nBMKEHNE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKTEePUCTUKH 9
3aryxaromue KoueoaHus. bubnnorexa [JOK
42 BriHyX1eHHBIC KOJICOaHUSI. https://m.edsoo.ru/ff0b20f
Pesonanc 0
43 MaremaTuyeckui u
NPYXUHHBINA MasiTHUKU
Ypok-uccnenoBaHue
bu6mmoreka [JOK
«3aBHCUMOCTD Iepruoaa
44 N https://m.edsoo.ru/ff0b197
KOJIeOaHUH OT KECTKOCTH X
MPYKUHBI U MAacCHI TPy3a» -
45 [TpeBparenue SHEPTUU TPU
MEXaHHYECKUX KOJICOAHUSIX
JlaGopatopHas paboTa
bubnnoreka [HOK
«Ompenenenre 4acToThl U
46 . https://m.edsoo.ru/ff0blae
nepuoja Konebanui .
MPYKUHHOTO MasSiTHUKa -
47 JlaGopartopHnas pabota bubmuoreka [JOK

«IIpoBepka HE3aBUCUMOCTH
nepuoza kojaebaHui rpysa,

https://m.edsoo.ru/ff0b197
a




IIOABCHICHHOI'O K HUTHU, OT
MacChl Tpy3a»

48

MexaHnuecKHe BOJHEI.
CBolicTBa MEXaHHUYECKHAX
BOJIH. [IponosibHbIE 1
MOTIEPEYHBIE BOJIHBI

bubmuoreka [{OK
https://m.edsoo.ru/ffOb21f
e

49

Ypok-koHpepeHuus
"MexaHH4YeCKHE BOJHEI B
TBEPAOM TEIIE.
CelicMuyeckye BOIHBI"

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

51

VYpok-uccnenoBanue
"HaOroneane 3aBUCUMOCTH
BBICOTBI 3BYyKa OT YacTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUYECKHAN
pe30HaHC

53

VYpok-koHpepeHus
"VbTpa3Byk 1 HH(]pa3ByK B
MPUPOJIE U TEXHUKE"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b23¢
a

54

IToaroToBKa K KOHTPOJIBHOMN
pabote mo Teme "3aKOHBI
coxpaHeHusa. MexaHuyeckue
KoJieOaHus U BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f
0

55

KonrponbHas pabora no




TeMe "3aKOHBI COXPAHEHHS.
MexaHnuecKkne KoJeOaHus u
BOJIHEI"

DIIeKTPOMarHuTHOE TOJIE.

bubnnoreka [HOK

56 https://m.edsoo.ru/ff0b2ab
DJeKTPOMarHUTHbIE BOJIHBI .
57 CaoiicTBa
AIIEKTPOMATrHUTHBIX BOJH
VYpok-koHpepenuus "Hlkana
AJIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
58 Hcnonb3oBanue https://m.edsoo.ru/ff0b2fe
AIIEKTPOMATHUTHBIX BOJH 6
U1 COTOBOM CcBA3U"
Ypok-uccienopanue
"N3yueHue CBOWCTB bubmmoreka [JOK
59 BJIEKTPOMATHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MOMOIIHI0 MOOMIBHOTO c
tenedona"
Pemenue 3amau Ha
60 oTpezieNIeHUue YacTOThI U
JUTMHBI 3JICKTPOMArHUTHON
BOJIHBI
DeKTpOMarHuTHas Ipupoa bubmuoreka [{OK
61 cBera. CKOpOCTH CBETA. https://m.edsoo.ru/ff0b31d
BonHOBEIEC cBOMiCTBA CBETA 0
62 HcTounuku cBera. bubmnoreka [IOK

[IpsiMonuHENHOE

https://m.edsoo.ru/ff0b365




pacnpocTpaHeHUE CBETA.
3armenus ConHua u JIyHsl

oo

63

3aKOH OTpa)KEHMsI CBETA.
3epkana. Pemenne 3aga4d Ha
NpUMEHEHHE 3aKOHA
OTpa)KEHHsSI CBETa

bubmuoreka [{OK
https://m.edsoo.ru/ff0b38¢
4

64

[Ipenomnenue cBera. 3aKoH
TPEJIOMIICHUS CBETa

bubmnoreka [IOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHOE BHYTpEHHEE
OTpakeHHE CBETa.
Hcnonp30BaHue MOTHOTO
BHYTPEHHET0 OTPa)KCHUS B
ONTHUYECKUX CBETOBOJAX

bu6mmoreka [{OK

https://m.edsoo.ru/ff0b3c5
C

66

JlaGopartopHnas pabota
"HUccnenoBanue
3aBHCHMOCTH yTIJia
MIPEIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpa”uie "Bo3mayx-cTekyio""

67

VYpok-koHpepeHuus

" cnonap30BaHuE MOJTHOTO
BHYTPEHHETO OTPaKCHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBSA3b"

68

JIumsel. OnrTnyeckas cuia
JINH3BI

bubnnoreka [HOK
https://m.edsoo.ru/ff0b3{2




c

[Toctpoenue nzobpaxeHuii B

bubmnoreka [IOK

69 https://m.edsoo.ru/ff0b444
JMH3aX
a
Jlaboparopnas paboTa
"Onpenenenne HOKyCHOTO bubmorexa LHOK
70 p 4 N https://m.edsoo.ru/ff0b420
paccTOsIHUS U ONTHYECKON p
CHJIBI COOMparoNIei JTUH3bI" a
Ypok-koH(pepeHIHs bubnuorexa [JOK
71 "OnTuyeckue JINH30BbIC https://m.edsoo.ru/ff0c0a7
npudopsr” e
bu6mmoreka [JOK
I'ma3 kak ontuyeckas
72 https://m.edsoo.ru/ff0b468
cucTtema. 3peHue A
Ypoxk-koHpepeHuus
73 "ledextol 3penus. Kak
COXpaHUTD 3peHue"
Paznoxenue 6enoro ceera B
bu6mmorexa [JOK
cnexTp. OnbiTel HetoToHA.
74 https://m.edsoo.ru/ff0c0f4
CrnoeHue CreKTpabHbIX .
uBeToB. Jlucnepcus ceera B
75 Jlaboparopnas pabota bu6nuoreka LIOK

"ONBITHI IO PA3IOKEHUIO
0eJ0ro CBeTa B CHEKTp U
BOCTIPHSTHIO [[BETA
IPEMETOB MPH UX
Ha0JII0/ICHUU Yepe3

https://m.edsoo.ru/ff0c0e2
a




1[BETOBBIE (QPUIHTPHI"

YpOK-IIpakTUKyM
"BoaIHOBBIE CBOIICTBA CBETA:

76
qucrepcusi, THTepepeHIust
u mudpakmms”
bu6nunoreka [JOK
OmpiTel Pe3epdopna u
77 pdopa https://m.edsoo.ru/ff0c12a
TJIaHeTapHasi MOJIEb aToMa 2
73 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue U norsiouieHue bub6nuoreka [IOK
79 cBeTa aToMoM. KBaHTEI. https://m.edsoo.ru/ff0c144
JIuHeityaThie CIEKTPbI c
YpoK-nipakTUKyM bubnnorexa [JOK
&0 "HaOmroenue criekTpoB https://m.edsoo.ru/ff0c155
ucmyckanus'" 0
bubmnoreka [IOK
81 PagnoakTuBHOCTE U €€ BUIBI https://m.edsoo.ru/ff0c167
2
bu6mmoreka [JOK
CTtpoeHue aTOMHOTO s/Ipa.
82 https://m.edsoo.ru/ff0c18a
Hyknonnas Mmonens .
p bubnnoreka [HOK
aIMO0aKTHBHBIE
83 https://m.edsoo.ru/ff0clal
npeBpaiieHus. M3oromsl 4
84 Pemienue 3agad mo teme: bu6nuoreka [JOK

"PannoakTHBHEIE

https://m.edsoo.ru/ff0c1b4




npeBpaieHus"

1<V}

85 [Tepuon monypacmana
Ypok-koHpepeHuus
b K
"PannoakTuBHBIE U3ITyUYEHUS nomorexa LO
86 https://m.edsoo.ru/ff0c212
B IIPUPOJIE, MEIULINHE, 6
TeXHHKe" -
SnepHbie peakiyu. 3aKOHbI bubmuoreka [JOK
87 COXpaHeHUd 3apsa0BOro U https://m.edsoo.ru/ff0c1c5
MacCOBOT'O YHCET 8
OHeprus CBsS3U aTOMHBIX bubnnorexka [JOK
88 saep. CBs3b Macchl U https://m.edsoo.ru/ff0c1d7
SHEPTUU a
29 Pemenne 3amad no reme
"SAnepubie peakuun"
Peakumu cuHTe3a M AeieHUS bubmuoreka [{OK
90 anep. cTouHuky sHepruu https://m.edsoo.ru/ff0c1e8
ConHua u 3BE3] 8
Ypok-koHpepeHuus
"SI nepHast SHEpreTUKa.
91 JleiicTBUS paglOaKTHBHBIX
U3JIy4CHUH Ha )KUBBIC
OpraHu3msI"
92 [ToaroroBka K KOHTPOJIBHOM bubmmoreka [JOK

pabote mo Teme
"DJIeKTPOMarHuTHOE TMOJIE.
DJICKTPOMArHUTHBIC BOJHBI.

https://m.edsoo.ru/ff0c223

€




KBanrtoBeie sBiieHud"

KonTponbHas paboTa 1o
TeMe "DIIeKTPOMarHUTHOE

93
nosie. DJIEKTPOMarHUTHBIC
BOJiHBI. KBaHTOBBIC sIBICHUS"
[ToBTOpenue, 06001IIeHNE. Bt OK
JlaGoparopnbie pabOThI O uomorexa I
94 kypey "BsamvoeiicTsue https://m.edsoo.ru/ff0c245
Ten" :
[ToBTOpeHue, 06001IeHNE. G oK
Pemennie pacueTHBIX U uomorexa L
95 CAeCTRE Sanad IO https://m.edsoo.ru/ff0c257
YECTBEHHBIX 33124 II
2
teme "TeruoBble pouecch”
[ToBTOpEeHme, 0600IICHNE.
Pemenue pacyeTHbIX U bubnnorexa [JOK
96 Ka4eCTBEHHBIX 3aa4 10 https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TenaoBeIX 2
nsurareaen"
[ToBTOpenme, 0600IICHNE.
Perenue pacyeTHbIX U bubnnorexa [IOK
97 Ka4eCTBEHHBIX 3aa4 10 https://m.edsoo.ru/ff0c2b3
teme "KITJ] 0
AJIEKTPOYCTaHOBOK"
[ToBTOpEeHmE, 0600IICHNE. bubnnoreka [HOK
98 JlaGopaTopHnbie paboThI 1O https://m.edsoo.ru/ff0c2c5

Kypcy "CBeToBble siBIeHUSA"

2




[ToBTOpeHue, 06061IEeHNE.

bubmuoreka [{OK
Pabota ¢ TexcTaMu 1o TeEMe
99 " 1 https://m.edsoo.ru/ff0c2d6
3aKOHBI COXpAHEHUS B .
MexaHuke" B
[ToBTOpenue, obo0IIEeHNE. bubnmoreka [IOK
100 Pabora ¢ TexcTaMu 1o TEMe 1 https://m.edsoo.ru/ff0c2e8
"Konebanus v BOJHBI" 2
[ToBTOpeHue, 06001IeHNE. bu6nmoreka [JOK
101 PaboTa ¢ TekcTaMu o TEMeE 1 https://m.edsoo.ru/ff0c304
"CBeToBbI€E sBICHUS" 4
[ToBTOpenue, 06001IIEeHNE.
102 Pabora ¢ Tekctamu o teme !
"KBaHToBas u saepHas
¢uznka"
OBHIIEE KOJIMYECTBO HACOB
102 27

I10 ITPOIT'PAMME







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
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