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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO OOIIETro 0Opa3oBaHMs
COCTABJICHA HAa OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTENIbHOM MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke c yuéTtoMm (QenepanbHO padoyel NpOrpaMMbl
BocniuTanus U KoHnenuuu npenogaBanus yaeOHOro npeamera « Du3ukay.

CopepxaHue mnporpamMMmbl MO (PU3MKE HANpaBiI€HO Ha (POPMUPOBAHUE
€CTeCTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIUXCS U OPTraHU3alUI0 HM3YUCHHS
¢u3nKkn Ha JEATEIBHOCTHONW OCHOBE. B mporpamme mo Qusuke y4UTHIBAIOTCA
BO3MOXHOCTH y4eOHOro npeamera B peanusanuu tpedoanuit @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM OOy4YeHHs, a
TaK)KE MEXIIPEIMETHBIC CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00I11eTO 00pa30BaHUs.

[Iporpamma 10 (uU3MKE yCTaHABIMBAET paclpeiesieHue Yy4eOHOro
MaTepuajia mo rojaMm oOyyeHus (MO KjaccaM), MpeUIaraeT IPUMEPHYIO
MOCTICIOBATEIPHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHS
IPEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yYaronuXcsl.

[Tporpamma no ¢u3uke pazpadoTaHa C LEJIbI0 OKa3aHUS METOJAMYECKOU
MOMOIIH YYUTENIO B CO3/IaHUU padoueii MporpaMMbl MO0 Y4eOHOMY TIPEIMETY.

dusmnka sABASETCS CUCTEMOOOPa3yOMIMM IS €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MYECKHUE 3aKOHBI JIeKAT B OCHOBE
MPOIIECCOB U SIBJICHUM, M3y4aeMbIX XUMHEH, OUOJOTHEH, acTpOHOMHUEU U
¢usnyeckoil reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEAOCTaBIseT Hambojee sICHbIE 0O0Opa3ibl MPUMEHEHUS HAyYHOTO
METO/Ia TIO3HAHUSA, TO €CTh CII0c00a MOMyUeHUS TOCTOBEPHBIX 3HAHUIN O MUDE.

OnHa u3 raBHBIX 33724 (PU3UYECKOr0o 00pa3oBaHUs B CTPYKTYpe 0OIIEero
00pa3oBaHUsI COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMPEANOJIaraeT OBJIAJICHUE
CJIEIYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATh JAHHBIE W  HCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA JJIs MTOJTyYEHHUsT BHIBOJIOB.

[lenu wm3yueHuss QuU3NKK HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUs
omnpenenensl B KoHnenuu npenogaBanust yueOHoro mpenmera «Dusmka» B
oOpa3oBarenpHbIX opranuzauusax Poccuiickoil @enepauuu, peagu3yoOMUX
OCHOBHBIE 00111€00pa30BaTe/IbHbIE MPOrPAMMBI, YTBEPKIEHHON pPEIICHUEM
Komnnerun MunncrepctBa npocseuienuss Poccuiickoit @enepaunu (IpoTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).

Hean uzyuenust puzuku:

e TMpPHOOpETEHHE HMHTEpEeca M CTPEMIICHHs OOYYaIOIIUXCS K HAyYHOMY
W3YYCHHUIO TPUPOIBI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e Dpa3BUTHE TIPEACTABICHUA O HAYYHOM METOJE TMO3HAHUS U
dbopMUpOBaHHE UCCIEIOBATEILCKOTO OTHOIICHUS K OKPYKaIOIUM
SIBIICHUSIM;

e (dopMupOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHAaMEHTATBHBIX 3aKOHOB (PU3HUKU;



(dbopMHpoOBaHUE MPEACTABICHUN O PO (PU3UKU JIJISl Pa3BUTUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEJICTAaBICHUH O BO3MOXKHBIX cdepax  Oyayuen
npo¢eCCUOHANILHON S TEILHOCTH, CB3aHHOUN ¢ (DU3UKOM, TOATOTOBKA
K JaJbHEHIIeMy 0OYyUYEHHUIO B 3TOM HaIlPaBJICHUM.

JlocTkeHne 3THX Iee MporpamMMbl 10 (U3UKE Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHusl 0OECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a]a4:

NpUOOpEeTeHNEe 3HAHUW O JUCKPETHOM CTPOEHHMU BEIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SBJICHUSIX;

NpUOOPETEHUE YMEHUN ONMUCHIBATH U OOBSICHATH (DPU3UUECKUE SIBJICHUS
C MCMOJIb30BAHUEM MOJYyUYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIeHUs] MPOCTEHMIINX pacu€THbIX 3a1ad C
MCIOJIb30BaHUEM (duznuecknx MOJIeJIEH, TBOPUYECKUX U
MPaKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HaONIOAaTh NPUPOJHBIE SBJICHUS W BBINOJHATH
OIBITHI, TA0OPATOPHBIE padOTHI U HKCIIEPUMEHTATIbHBIE HCCIIEJOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOGHHME MNpUEMOB paboTel ¢ uH(popmanuend  (PpU3NYECKOro
CoJlep KaHMsl, BKJIIOYas HMH()OPMALUIO O COBPEMEHHBIX JOCTUKEHUSX
(bU3KKHM, aHAIU3 U KPUTHYECKOE OLIEHUBAaHUE UH(DOpMaALUK;
3HAKOMCTBO cO cdepamu  NpodeCCHOHAIBHOM  JIEATEIIbHOCTH,
CBA3aHHBIMM C  (PU3UMKOHW, ©  COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMHU Ha JOCTUKEHUAX (PU3UUECKON HAYKH.

Ha u3yuenne ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpaszoBaHus oTBoUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 4yaca B HEJENIO), B
8 kmacce — 68 4JacoB (2 yaca B Henmenmo), B 9 kmacce — 102 gaca (3 4gaca B
HEJICITIO).

[Ipenymaraemselii B mporpaMMe 1o cpmnke nepedeHb JabopaTOpHBIX PadboT
U OIBITOB HOCUT PEKOMEHIATEIbHBIA XapakTep, YYHTEIb  JieraeT BEIOOD
POBEICHUS JTA0OPATOPHBIX Pa0dOT M OMBITOB C YUYETOM MH/IMBHTyalIbHBIX
0COOCHHOCTEM  OOydYaroluXcs, CHHUCKAa OKCIEPUMEHTAJIbHBIX  3aJlaHui,
IpeajiaraéMbIX B paMKax OCHOBHOT'O TOCYapCTBEHHOTO dK3aMeHa 1Mo (hHU3HuKe.



COIAEPKAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ posib B NO3HAHUM OKPY KAKOUIEro MUpPa.

dusnka — Hayka o npupone. SAsneHust npupoasl. OU3HUYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuHuHbl. M3Mepenue gusnyeckux BenuunH. Ousnueckue
npudopsl. [TorpemHocts u3mepennii. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH M3YYalOT MPUPOLIY.
EcTecTBeHHOHAYUYHBIM METO/ MO3HAHUS: HAONIOJEHUE, TOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIABMKEHUE THUIOTE3, OJKCIEPUMEHT IO NPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmonaeMoro sBieHus. OnucaHue (QU3MYECKUX SBJICHUUA C
IIOMOIIBIO MOJIETEN.

Jemoncmpayuu.

1. MexaHU4ecKue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIC, CBETOBbHIE

SIBJIICHHUSL.

2. ®usnueckue NpuOOpPHI U MPOLEAYypa NPIMbIX U3MEPEHUN aHAIOTOBBIM

¥ U(GPOBBIM PUOOPOM.

Jlabopamophuie padbomost u onvimot.

OrnpeneneHre UeHbl IeIEHUs HIKaJIbl U3MEPUTEILHOTO Tprbdopa.
N3mepenne pacCcTOSHUMN.

N3mepenue 06bEMa KUIKOCTU U TBEPIOTO TEA.

Ornpenenenue pa3MepoB MajbIX TeJ.

W3mepenue TemiiepaTypbl MpU MOMOIIM >KHIKOCTHOIO TEPMOMETpA U
JaTYUKa TEMIEPATYPHIL.

[TpoBenenue rcciieoBaHus 10 MPOBEPKE TUIIOTE3bI: JAIbHOCTD MOJIETA
[IapyvKa, NYIIEHHOIO0 TOPU30HTAJIBHO, TeM OO0Jblle, 4eM OoJiblIe
BBICOTA ITyCKa.

Paspneu 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHMH BeLeCTBA.

CrpoeHue BelleCTBA: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. OIbITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBmxenue uactull BemiectBa. CBs3b CKOPOCTH JABWKEHHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumoelicTBue 4yacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIKOCTEH H
TBEPABIX (KPUCTATUIMYECKHX) TeI. B3auMoCBs3b MEXKy CBOMCTBAMHU BELIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX M KX AaTOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BO/JIBI.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBUKECHUS.

2. HabGmonenue nuddyzuu.

3. HaOmonenue  siBieHHWl, OOBACHSIONIMXCS  NPUTSOKEHUEM  WIIU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomost u onvimot.

1. OueHka JuameTpa aroMa METOJIOM PsSAOB (C  HMCHOJIb30BaHUEM

doTorpaduii).

2. OnbIThI 0 HAOIIOACHUIO TEIVIOBOIO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJAeliCTBHE TeJl.
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Mexanuueckoe IBHKE€HHE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KECHHE.
Ckopoctb. CpenHsiss CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHHUM. Pacuér nmytu u
BPEMEHU JABUKECHUS.

SBnenue mHepuuu. 3aKOH MHEpUMHU. B3anMoneincTBue Ten Kak MpuYrHa
U3MEHEHUS] CKOPOCTH JBMXKEHUA Tel. Macca kak Mepa MHEPTHOCTH Telna.
[TnotHOCTh BemiecTBa. CBS3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHHULIC
00BbéMa BelecTBa.

Cnita Kak XapakTepUCTHKA B3auMoAevcTBUA Tell. Cuiia ypyrocTH U 3aKOH
['yka. I3MepeHue cuiibl ¢ MOMOIIbIO JUHAMOMETPA. SIBJIEHUE TATOTEHUS U CUIIa
TsokecTH. Cuhia TSDKECTHM Ha JApyrux IulaHerax. Bec tena. HeecomocTs.
CrnoxeHue CHJI, HallpaBJICHHBIX 0 OJHOW NpsMOM. PaBHOIEWCTByrOIIas CHUIIL.
Cuna Tpenusa. TpeHue CKOJIBKEHHMS M TPEHHE NOKOA. TpeHue B mpupole u
TEXHUKE.

Jemoncmpayuu.

1. HalnrogeHne MexaHHMYeCKOro JIBHKEHHS TeJa.

W3mepeHne CKopoCcTH MPSMOIUHENHOTO IBH>KEHHS.
HaGntonenue siBeHust MHEPLUU.
Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJCHCTBUU Tell.
CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.
CrnosxeHue cuJjl, HapaBJIEHHbBIX 110 OJHOM IPSIMOM.
./Iaﬁopamopubze paﬁombt U onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBIDKEHHUS (IIapuka B
KUAKOCTH, MOJEIH JIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajiee).
2. OmnpeneneHue cpeHeil CKOPOCTH CKOJIbKEHUsI OpyCKa WM IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.
3. OmnpezeneHue MIOTHOCTU TBEPAOIO TENA.
4. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSLKEHUS (IedopMariim)
OPYXUHBI OT TPUIIOKEHHOU CHJIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbXKEHUS
OT Beca TeJla U XapaKTepa CONPUKACAIOLIUXCS TIOBEPXHOCTE.

Paspneu 4. JlaBiieHue TBEPABIX TeJl, )KMIAKOCTEH U ra30B.

HaBnenue. CriocoObl yMEHBIIEHUS M yBEIMYEHMs JaBieHus. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJ€HHUs raza oT oObéMa, Temmeparypsl. llepenaua
JaBJCHUS TBEPIABIMU TEJIaMH, XUAKOCTIMU M Ta3zamu. 3akoH Ilackans.
[THeBMaTHUeCKME MAalIMHBI. 3aBUCHUMOCTb JABJIEHUS >KUIKOCTH OT TIyOWHBI.
I'mppocrarnueckuii mapajnokc. CooOmaromuecss cocyasl. ['mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atMmochepHoe naBieHue. [IpruunHbl CylecTBOBaHUS
BO3aylIHOM 00osiouku 3emuin. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EpPHOIO AABJIEHHS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! s uamepeHust atMochepHOro JIaBJICHHUS.

JleicTBHUE€ KUJIKOCTM W Tra3a Ha TNOTPYKEHHOE B HUX TEJO.
BreirankuBaromas (apxumenona) cwia. 3akoH Apxumena. [linaBanue Ter.
Bosnyxomnnasanue.

Jemoncmpayuu.

1. 3aBMCHUMOCTbH JABJICHUS Ira3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTBHIO U Ta30M.
Coob1aronuecs CoCyIbl.

['mnpaBnnueckuii mpecc.

[IposiBneHue nelcTBUs aTMOCPEPHOTO JaBICHUS.
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6. 3aBHCHMOCTb BBITAJIKMBAIOLIEH CHUJIBI OT 00bEMA MOTPYKEHHOW YacTH
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM KHUJIKOCTH.

8. YcCioBME IUIaBaHWs TeEJ: IUIABAHWUE WIM TOTPY)KEHUE Tel B
3aBUCHMOCTH OT COOTHOILLICHMS IJIOTHOCTEW TeJIa U JKUJIKOCTH.

Jlabopamophuie padbomost u onvimot.

1. HccnenoBanwe 3aBUCMMOCTH Beca Tejla B BOJEe OT 00bEma
NOrpyKEHHOM B KUAKOCTb YaCTH TeJa.

2. OmpeneneHue BBITAJKUBAIOIICH CHIIBI, JEUCTBYIOLIEW Ha TENO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBMCHUMOCTH BBITAJIKUBAIOLICH CUJIbI, JEHCTBYIOIIEH Ha
TEJIO B )KUIKOCTH, OT MAcChl Tea.

4. OnbITHI, JAEMOHCTPUPYIOIIHUE 3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIbI,
JNEUCTBYIOLIEH Ha TENO B JKUIKOCTH, OT OOBEMaA MOrpyX EHHOU B
AKUAKOCTb YaCTH T€JA U OT IUIOTHOCTH >KHUJIKOCTH.

5. KoHcTtpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpEeLICJIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTDH. DHEpPrus.

Mexanuueckast padota. MOLIHOCTb.

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

Mexanuueckass sHeprus. KuHermyeckas M NOTEHUUATIbHAs SHEPIHS.
[IpeBpameHne OOHOTO BHJA MEXAHUYECKOM DHHEPIMM B JpPYrol. 3aKoH
COXpaHEHUs PHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamophuie padbomost u onvimot.

1. Omnpexnenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU

T€J1a 110 TOPU30HTAIIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yClIOBUM paBHOBECHS pblyara.
3. Wsmepenue KII/] HaK1TOHHOM IIOCKOCTH.

4. M3yueHue 3aKOHA COXpaHEHUS] MEXaHUYECKOW SHEPIHUH.
8 KUIIACC

Paspnes 6. TenuioBble siBJICHUSA.

OCHOBHBIE TOJIOKEHUSA MOJIEKYJSIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJI. OIBITBI, TOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIAKOIO M Ta3000pa3HOrO COCTOSHUM BEIECTBA.
Kpucramiueckue u amopdusie Tena. OObsCHEHNE CBOMCTB Ia30B, KHJIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJIOKEHUW MOJIEKYJSIPHO-KUHETUYECKOW TEOPHH.
CmauuBaHue U KamWUISIPHBIE SIBJICHUA. TEII0BOE PaCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMHIeEPaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKECHUS
yactull. BHyTpenHsis sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH SHEpruu:
Terionepegaya M COBeplIeHHe  paboTel.  Buabsl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIMS, U3JIyYEHHE.

KonudecTBo TenminoTel. Y ienpHas TEMI0EMKOCTb BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oamanca. I[lnaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.



[TapooOpa3zoBanue u kouaeHcauus. Mcnapenue. Kunenue. Y aenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYpbl KHUIIEHHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTts Bo3myxa.

OHeprus TOIIMBA. Y IeJIbHAS TEMI0TA CTOPaHUSL.

[TpuHiuner padotel TemioBbix aurarened KIIJ TemnoBoro asurarens.
TeruioBble ABUTATENN U 3aIUTA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHMSI U MPEBPALICHUS SHEPTUHU B TEIJIOBBIX MPOLECCaX.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBUKECHUS.

Habnronenune nuddysun.

HabGnronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHUI.
HaGnronenue TemioBoro paciiupeHus Tel.

M3meHeHune qaBieHus raza npu M3MEHEHUH 00bEMa M HarpEeBaHUM WU
OXJIQXK/ICHHH.

6. IlpaBuiia u3MepeHUs TEMIIEPATYPBHI.

7. Buasl Teronepenayu.

8. OxJlaxkJieHHe NP COBEPILICHUU PaOOTHI.

9. HarpeBanue nipu coBepiieHur pabOoThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEW pA3JIMYHbBIX BEIIECTB.

11. HabmoneHue kuneHusl.

12. HabGnrogeHue nocTossHCTBA TEMITEpaTyphl IPH IJIaBJICHUU.

13. Mozenu TenioBbIX ABUTaTeseH.

Jlabopamophuie padbomost u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO PUTSKEHHUS.

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIK caxapa.

3. OmnbITHl IO HAOIIOJAEHUIO TEIUIOBOIO PACIIMPEHUS ra30B, KUAKOCTEN U

TBEPABIX TEIL.

4. OmnpeneneHue AaBICHUS BO3AyXa B OaJUTOHE IINPULA.

5. OmnbIThl, TEMOHCTPUPYIOLUIME 3aBUCUMOCTb JABJICHHS BO3JyXa OT €ro

00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

6. IlpoBepka ruMOTE3bl JUHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJIOUKA

KUAKOCTH B TEPMOMETPUUECKON TpyOKE OT TeMIiepaTyphl.
7. HaOmioneHue wm3MeHEHUs] BHYTPEHHEW 3HEpruu Tena B pPe3yJibTare
TEIUIoNepeaul U padoThl BHEITHUX CHJI.

8. HMccinenoBaHue sIBIEHHUS TEIJIOOOMEHA MpPU CMEUIMBAHUU XOJOJHOU U

ropsiueu BOJBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpHU

TEMJI000MEHE C HArPEThIM METAIIMYECKUM LUIUHAPOM.

10. OnpenienieHne yaeIbHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca uCapeHusl.

12. OnpeneneHne OTHOCUTENIBHON BIIAXKHOCTH BO3YXa.

13. OnpeneneHue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.

Pasznes 7. DaekTpuyecKue ¥ MArHUTHbIE SIBJICHHS.

Onextpuzauus Ten. JBa poaa snekTpuueckux 3apsaoB. Bzanmoneicteue
3apsoKeHHBIX  Tell. 3akoH KyloHa (3aBUCHMOCTH CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BEJTUYHMHBI 3apSAI0B U PACCTOSHUS MEXKIY TE€JIaMu).

Onektpuueckoe nosie. Hanpsk€HHOCTh dnekTpudeckoro nosst. [IpuHmun
CYNEPIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocurenn »smekTpudecKknx 3apsAaoB. OJNEMEHTApHBIA  AJIEKTPUYECKUN
3apsia. Ctpoenne aroma. [IpOBOJHHMKHM M JIUDJIEKTPUKU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3aps/a.

DIJIEKTPUYECKAN TOK. YCJOBHUS CYILIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
W cTouyHUKM TOCTOSIHHOTO TOKa. JIEMCTBUS 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSAX U Ta3ax.

Onektpuueckas nenb. Cuina TOKa. OJNEKTPUYECKOE  HANpsHKEHUE.
ComnpoTuBIEHNE NPOBOJHMKA. Y AEIBHOE CONPOTHBJIEHUE BEHIECTBA. 3aKOH
Oma nmnma ywactka nenu. [locnenoBaTenbHOE M MApAIIIENBHOE COEAUHEHUE
IPOBOTHUKOB.

Pabota um MOIIHOCTH 3NEeKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DOneKkTpuyecKkue Uenu M MOTPEeOUTENr 3IIEKTPUYECKOM HHEPruM B OBITY.
KopoTkoe 3ambikanue.

[loctossHHBIE ~MarHuWThl. B3anMOJENCTBUE MOCTOSIHHBIX  MArHUTOB.
MaruauTtHoe mnose. MarHuTHOE moje 3eMJIM M €r0 3HAYCHHWE ISl KU3HU Ha
3emne. OnbIT Opcrena. MarHuTHOE MoJie 3JIEKTpU4ecKoro Toka. [Ipumenenne
AJIEKTPOMATrHUTOB B TE€XHUKE. JlefiCTBME MAarHUTHOIrO MOJII Ha MPOBOJHMK C
TOKOM. DIIEKTPOBUTaTEIb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
AJIEKTPOJBUTATENIEH B TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBieHHE SIEKTPOMArHUTHOW WHAYKOuMH. [IpaBuiio
Jlenna. OnexktporeHnepatop. CrnocoObl MONYYEHHUS 3IEKTPUUYECKOM SHEPruu.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu.

1. Onexrpu3anus Tedl.

2. JIBa poma 3neKTpUYECKUX 3apsA0B W B3aUMOJEUCTBHUE 3apsSKEHHBIX

TeJl.

3. YCTpPOHCTBO M AEHUCTBUE IIEKTPOCKOIA.

4. DJNEKTPOCTaTUYECKAs] MHIYKIIMSL.

5. 3aKOH COXPaHEHHUs DJIEKTPUUECKUX 3aPs/IOB.

6. IIpOBOAHMKHU U AUDIIEKTPUKH.

7. MopaenupoBaHUE CUIIOBBIX JIMHUM JEKTPUUECKOTO TTOJIS.

8. M CTOYHMKHM OCTOSIHHOTO TOKA.

9. JlelcTBUA 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUNA TOK B KUJKOCTH.

11. ["a30BbIl pa3ps.

12. I3mepeHne cuibl TOKa aMIepMeTPOM.

13. 3mMepeHne 37eKTpUIeCcKOro HanpsbKeHHsl BOJIbTMETPOM.

14. Peoctat u Mmara3uH CONPOTUBIICHU.

15. B3auMopeiicTBiE OCTOSIHHBIX MArHUTOB.

16. MonenupoBaHrue HEBO3MOXKHOCTH Pa3/IeJICHUs MOJIOCOB MAarHUTA.

17. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MarHuTHOE 1oJjie ToOKa. DIEKTPOMArHur.

20. JlelicTBME€ MAarHMTHOTO TOJISI HA POBOJHUK C TOKOM.

21. DNEKTPOABUTaTEIb MOCTOSHHOIO TOKA.

22. MccnenoBanue sIBJIEHUS IEKTPOMAarHUTHON UHIYKIIMH.

23. OnbiTel Dapanes.

24. 3aBUCHUMOCTb HAIpPaBJIEHUS WHIYKUMOHHOTO TOKa OT YCJOBHH €ro

BO3HUKHOBEHUSI.
25. DIEKTPOreHepaTop MOCTOSHHOIO TOKA.
Jlabopamophuie padbomost u onvimot.



1. OnbITel 1O HAOMIOACHUIO SJCKTPHU3AIMH TN HWHAYKIHMEH H TpH

CONIPUKOCHOBEHUHU.

HccnenoBanne AEUCTBHSL DIEKTPUYECKOTO IIOJISI HAa TNPOBOJHUKU U

TUDIIEKTPUKH.

COopka u npoBepka padOThI JIEKTPUUECKOHN 1EMU MOCTOSHHOTO TOKA.

W3MepeHne u peryInpoBaHre CUIIBI TOKA.

W3mepeHue u peryInpoBaHre HApsHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYLIETO Yepe3 Pe3UCTop, OT

COTIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

7. OMNBITHI, J€MOHCTPHUPYIOIINE 3aBHCUMOCTD AIEKTPUYECKOTO
COTIPOTUBIICHUS] MPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAN MONEPEYHOrO
CEYEHMs U MaTepuaa.

8. IlpoBepka mpaBmiia CIIOKEHHUS HANPSDKEHUH TPU TOCIEI0BATEIBHOM
COETMHEHHH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia Ansi CHJIBI TOKA MPH MapalieIbHOM COEIUHEHUHU
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PE3UCTOPOB.

10. Onpenenenne pabOTBI  ANEKTPUUECKOTO TOKA, HMIYIIETO 4epes3
pe3ucTop.

11. OnpenereHne MOIIHOCTH JJICKTPUYECKOTrO0 TOKA, BBIICISIEMON Ha
pesucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 JIAMIIOUKY, OT
HaIIpsDKEHMS HA HEW.

13. Onpenenenne K111 narpesarens.

14. MccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

15. U3yyeHue MarHUTHOrO TIOJII TIOCTOSIHHBIX MAarHUTOB TMpU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue JAEUCTBHSL DIJIEKTPUYECKOIO TOKA HA MAarHUTHYIO
CTpEIIKY.

17. ONbITHL, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KAaTylIKd ¢ TOKOM KM MarHuTa OT CWJIbl TOKa U HalpaBJ€HUs TOKA B
KaTylIKE.

18. 3yueHue AecTBUS MAarHUTHOTO IOJIs1 HA MPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJl anmekTpoaBUraresbHOW yCTaHOBKH.

21. OnbITEl MO HMCCIEAOBAHUIO SIBJIICHUS JJIEKTPOMAarHUTHOM WHIYKUUU:
UCCJIEIOBAHUE U3MEHEHHMI 3HAUYE€HUS W HANpPaBJICHUS] MHIYKIHMOHHOTO

TOKA.
9 KUIIACC

Pasznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cucrema oOTcyéra.
OTHOCHUTENBHOCTh MEXAHWYECKOI0 JBHKEHHUSA. PaBHOMEpHOE MNpSMOJIMHEWNHOE
newxkeHue. HepaBHomepHoe mnpsmosmHenHOe  nBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MpsIMOJIMHENHOE JBHKeHue. CBoOOAHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE nBUKEHUE 1O OKpYXHOCTHU. [lepuoa u yactora oOpalieHus.
JIuHeitHas u yrioBasi CKOpocTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHE.

[lepBbiii 3axkoH Hrerotona. Bropon 3axkoH Herotona. Tperuin 3axoH
Herorona. [IpuHuun cynepro3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHJIa TPEHHSI CKOJIbXKECHUS,
CuJia TPEHUS MOKOS, APYTUE BUIBI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHsS. Y CKOPEHHE CBOOOJIHOTO
nageHus. J[Bmxenne mianet Bokpyr ConHua. IlepBas kocmMuyeckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue  maTepuaJibHOM  TOYKH. AOCOJIOTHO  TBEPAOE  TEJIO.
PaBHOBecue TBEPAOro Tena ¢ 3aKpEIIEHHOM OChIO BpamieHus. MOMEHT CHUJIBI.
LleHTp TSIAKECTH.

Nmnynsc Tena. WM3menenune wumnynbca. HWmmynse cuibl.  3akoH
COXpaHEHUs UMITyJibca. PeakTUBHOE IBM>KEHHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui TAXKECTH, YHPYroCTH,
TpeHus. CBs3b 3HEpruu U padoThl. [loTeHUManbHas 3Heprust Teaa, NOJHITOrO
HaJl TOBEPXHOCThIO 3eMuM. lloTeHuumanpHass HHEPIrHUs CXKATOM MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUUECKOUW SHEPTUU. 3AKOH COXPaHEHUs
MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

1. HalnrogeHne MEXaHMYECKOro JIBHKEHMSI Tejla OTHOCHUTEIBHO Pa3HBIX
TEJI OTCYETA.

CpaBHEHUME IyTEHW M TPACKTOPHUM ABMIKEHHSI OJHOTO M TOTO XK€ Tela

OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.

WccnenoBanue Npu3HaAKOB PABHOYCKOPEHHOTO ABUKEHUSI.

HaGnronenue aBM>XeHUs Tella 10 OKPYKHOCTH.

HaOnronenne MmexaHUYeCKUX SBICHUH, MNPOUCXOISALIMX B CHUCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUXEHUHU

OTHOCUTEJIBHO KaOMHETa (PU3KKHU.

7. 3aBUCUMOCTH YCKOPEHHMS TeJla OT MAacChl Tea U IEUCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEIL.

9. M3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenaya nMmyJsibca Npy B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICUCTBUH TEJL.

12. CoxpaHeHHre UMITYJIbCa IPU HEYIIPYTrOM B3aUMOICHCTBUH.

13. CoxpaHeHHre UMITYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HaGnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPrUU MPpU CBOOOJHOM I1aJICHHUU.

16. CoXxpaHeHHE€ MEXaHWYECKOM DSHEPrud TMpu JABWKEHUM Teja MO/
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie padbomost u onvimot.

1. KoncTtpynpoBanue Tpakra /uisl pa3roHa U JaJIbHEUIIEr0 PAaBHOMEPHOIO
JBYKEHUS IIAPUKA WIH TEJIEKKU.

2. OmnpepaeneHue cpeaHeld CKOPOCTH CKOJIBKEHHSI OpycKa WIM JABUKECHUS
HIapyKa 10 HaKJIOHHOW INTOCKOCTH.

3. OmpenesieHUE YCKOPEHUS Tela IIPU PAaBHOYCKOPEHHOM JBHKEHHUH IIO
HAKJIOHHOM IIJIOCKOCTH.

4. HVccnenoBaHue 3aBUCUMOCTU MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJbHON CKOPOCTH.

5. IIpoBepka rumoTe3bl: €Ciad IMPU PABHOYCKOPEHHOM JIBXKEHHH O€3
Ha4YaJIbHOM CKOPOCTH MYTH OTHOCATCSA KakK psii HEYETHBIX YMCEN, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.
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6. HMccienoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHIIbI
HOPMAJILHOTO JABJICHMSL.
7. Onpeznenenne Ko3(pPuuueHTa TPeHUs CKOJIbKEHUS.
Ornpenenenne KECTKOCTU NPYKUHBI.
9. Omnpenenenne padOThl CHIIbI TPEHUS NPU PABHOMEPHOM JBUKEHUU
Teja M0 TOPU30HTAIBHOM MOBEPXHOCTH.
10. Onpeenienne pabOTBl CHJIBI YOPYrOCTH MpU TNOJIBEME TIpy3a C
UCII0JIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHUS SHEPTHH.

Pasznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenbHoe paBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUM:
NEPUOJ, YacToTa, aMIUITyAa. MaTeMaTudecKnid W TNPYKUHHBIA MASTHUKHU.
[IpeBpaiiieHne sHepruu Mpy KojeOaTeIbHOM JBUKCHUH.

3aryxatomue  kosieOaHus.  BbIHykaeHHble  KojeOanus.  Pe3onaHc.
Mexannueckue BoiHBL. (CBOWMCTBAa MeEXaHWYECKUMX BOJH. lIpomonbHbeie wH
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOIHBI.

3Byk. I'pOMKOCTb 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
yIJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue kosiebaHui Tesl MOJ ACHCTBUEM CHIIBI TSDKECTH UM CHIIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BbIHYKIEHHBIX KOJIEOAHUI U pE30HAHCA.
PacnipocTpaneHnne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETN).
HaGnronenue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYCTHYECKHI PE30OHAHC.
./Iaﬁopamopubze pabomul u onvimol.
1. OmpeneneHre YacTOThl U MEpHUOJa KoJIEOAaHHT MaTeMaTH4eCKOro
MasiTHUKA.
2. OmnpeneneHue 4acTOThl U EPHOJIa KOJIECOAHUH NMPY>KMHHOTO MasiTHUKA.
3. HccnegoBaHue 3aBUCMMOCTHM IEepUoOja KOJ€OaHUW TMOJBEIIEHHOTO K
HUTH TPy3a OT JIJTMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH INepHoja KojeOaHUW MPYKMHHOIO
MasiTHUKa OT Macchl rpys3a.
5. IIpoBepka HE3aBUCUMOCTH Iepuoja KojaeOaHul rpysa, MOABEIICHHOTO
K HUTH, OT MacChl Tpy3a.
6. OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh IHepHoja KoseOaHui
IPYXUHHOTO MasiTHUKA OT MAcchl rpy3a 1 )KECTKOCTHU MPYKUHBI.

7. W3mepeHune yckopeHusi CBOOOIHOTO NaJeHHUS.

Paszpes 10. Di1iekTpOMarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIEC BOJIHbI.

OJIEKTPOMAarHUTHOE  MOJe.  DJEKTPOMArHUTHBIE BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHHIX BOJIH. Illkana snexkTpoMarHuWTHBIX BOJIH. VMcmnoab3oBaHMe
AJIEKTPOMATHUTHBIX BOJH JJIsi COTOBOM CBSI3H.

DIJIEKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BonHOBBIE CBOKCTBA
CBeTa.

Jemoncmpayuu.

1. CBoMcTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamophuie padbomost u onvimot.
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1. M3yuyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOUIBI0 MOOUIIBHOTO
TenedoHa.

Paszpnes 11. CBeToBbIC ABJICHHUS.

JlyueBass  mogmenp  cBera. Mcrounuku — cBera.  lIpsamonuneiinoe
pacopoctpaHeHue cBeta. 3atmeHus ComnHna u JlyHel. OTpaxeHue cBera.
[1nockoe 3epkano. 3akOH OTpaXEHUs CBETA.

[Ipenomiienne cBerta. 3akOH InpenomieHus cBera. [losHoe BHyTpeHHEe
oTpakeHue cBeTa. Vcnonp30BaHWE TOJHOTO BHYTPEHHErO OTpPaXEHHUS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B smnH3e. Ontuueckas cucrtema (oroarrmapara,
MHUKpPOCKONIa M TeJeckomna. a3 kak onrtuyeckas cucreMa. biumzopykocth u
JAIbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. Onbitel HbloTona. CroxkeHue
CIEKTpaJbHBIX IBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

1. IlpsamosnHENHOE pacnpOCTPAaHEHHUE CBETA.

2. OtpaxeHue cBera.

3. Ilomyuyenue wu300pakeHHd B IUIOCKOM, BOTHYTOM H BBIITYKJIOM
3epKanax.

[Ipenomiienue cBera.

Onrryeckuii CBETOBO/I.

Xox ydeid B cOOMparoIie JIMH3e.

XoJ 1y4yer B pacCenBarOIEH JIMH3E.

[Tosryyenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

. IIpunuun perictBus goroanmnapaTa, MUKPOCKONA U TEJIECKOIA.

10. Monens riasa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [lomyyenue 6e10ro cBeTa MpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHhuie padbomost u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOI'O Jiyda OT yriia

naJeHusl.

2. HM3ydeHue xapakTEpUCTUK M300paKEHUSI PEMETA B IIIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa IPEJIOMIJIEHHMSI CBETOBOIO Jyya OT

yrila naJieHusl Ha TPaHULE «BO3LYX—CTEKIIO».

4. IlonmyueHue U300pakeHUIN C TOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Omnpenenenre  (OKYCHOTO  PacCTOSHHMS W ONTHYECKOM  CHIIBI

cobuparonien JUH3bI.

6. OmnbIThI O Pa3’I0KEHUIO OEJIOro CBETa B CHEKTP.

7. ONBITHI IO BOCIPUATHIO LIBETA MPEAMETOB MPU UX HAOIIOJACHUH YEPE3

LBETOBbIE (PUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUA.

OmneiTel Pezepdopaa u minanerapHas mojens aroma. Mojens aroma bopa.
Hcnyckanue v noryoneHne ceta arToMmoM. KBaHThl. JIMHE4aTsie CIEKTPHI.

PapnoaktuBHoCcTh. Aubda, Oeta- u ramMma-uznyudeHus. CrpoeHue
aTroMHOro  sanpa. HyxkimonHas  Moaens  atomHoro  sigpa.  M3oTombl.
PanuoaktuBHble peBpatenus. [leproa noixypacnajga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHSI 3apsiIOBOIO U MAacCOBOI'O YHCET.
DHeprusi CBsI3W aTrOMHBIX saaep. CBs3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus sjaep. Uctounuku sneprun ConHIa U 3BE3/I.

Snepnas sHepreruka. JIeMCTBUS paJMOAKTUBHBIX M3JIyYEHUU Ha YKUBBIC
OpraHu3MBbl.

©CENO VA



Jemoncmpayuu.

CreKTpbl U3yY€HHUS U MOTJIOIIECHHUS.

CreKTpbl pa3IMYHbIX ra30B.

Cnexktp Boaopo/a.

Habnronenue tpexoB B kamepe Busbcona.

PaboTa cuérurka HOHU3UPYIOUIUX U3ITYUEHUI.

Peructpanus nznydeHnus npupoIHbIX MUHEPAJIOB U MPOIYKTOB.

./Iaﬁopamopubze pabomul u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTyUYECHHS.

2. HccnenoBanue TPEKOB: U3MEPEHHE SHEPIMM YAaCTULBI IO TOPMO3ZHOMY

nyTH (1o gororpadusim).

3. W3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpHTEILHO-00001IAIOLIIMIA MOTYJIb.

[ToBTOpUTEIHLHO-0000MIAIONINIA MOAYJIb npeaHa3HauYeH JUTSt
CUCTEMATH3allMM ¥ OOOOIIEHHS] MNPEAMETHOIO COJEpXKAHHMS W OIbITA
NEeSATENbHOCTH, MPUOOPETEHHOTO NPHU M3YUYEHHH BCEro Kypca (DU3MKH, a TAKKe
JUIsl IOJTOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy MO (U3HKE IS
oOy4Jaronuxcsi, BBIOpaBIIMX 3TOT Y4EOHBIN IPEIMET.

[Ipn W3yuyeHUH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJIbl JICSTEIBHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTcsi JOCTHKEHUE
OPEIMETHBIX W METAlpeIMETHbIX IUIAHUPYEMBIX pe3yJIbTaTOB OOy4YeHHUs,
(dopMHpyETCsl €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B
UCCJIEIOBaHUS SIBJIEHUM MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSCHATD
(u3nueckue SBJICHUSA, IPUMEHSS NOJyYCHHbIE 3HAHUS, PEIIaTh 3aJa4l, B TOM
YHCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyuHIMIIHAIBHO ~ JEATENBHOCTHBIM  XapakTep  JaHHOrO  pasjelna
peanu3yercs 3a CUET TOro, YTO 0OYYArOUIUECS BBITOIHSIOT 3a/1aHHsI, B KOTOPBIX
UM TIpejiaraercs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUM pAcClo3HAaBAThb M HAYYHO OOBICHATH
(du3nueckue sIBJICHUS B OKPY KaIOIIEel MPUPOJIE U MOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJbI UCCIEAOBaHUS (PU3MUECKUX SBIICHUM, B
TOM YHCIIE JJIs IPOBEPKHU TUIIOTE3 U MOIYUYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAYyYHBIE OCHOBbI HamOOJEE€ Ba)KHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUWA, HampUMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PaA3IMYHBIX
MCTOYHUKOB SHEPrUM HA OCHOBE 3aKOHA IPEBpAIICHUS U COXPAaHEHUsS BCEX
U3BECTHBIX BUJIOB SHEPTHUU.

Uk



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne @u3nkku Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHUs
HaIpaBJICHO Ha JIOCTHXKEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX U IMPEAMETHBIX
00pa3oBaTeIbHbIX PE3YIbTATOB.

B pesynprare wusyueHuss (uU3MKM Ha ypPOBHE OCHOBHOIO OOIIETO
oOpazoBaHust y oOyuaromierocs OyayT  cOpMHUPOBAHBI  CIIEIYIOIINE
JUYHOCTHBIC PE3YyJIbTAThl B YACTHU:

e 1) MaTpMOTHYECKOr0 BOCTIMTAHUSA:

e — TIPOSIBJICHHE UHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHHUIO
POCCUNCKOM (PU3HUECKON HAYKH;

e — IIEHHOCTHOE OTHOIIICHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

e 2) rpakIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

e — TOTOBHOCTh K QaKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO
3HAQUMMBIX UM OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

e — OCO3HAHHME BAXHOCTH MOPAIbHO-ITHUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH
YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIUTAHUS:

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

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

e — OCO3HAaHHUE IIEHHOCTU (PU3MUECKON HAYKH KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHHUS  MHUPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHWM,  BaKHEUIIEH
COCTaBJISIIOIIEN KYJIbTYPBHI;

e — pa3BUTHUE HAYYHOU JII0OO3HATEIHLHOCTH, MHTEPECA K UCCIEI0BATEILCKOM

NeSITeNbHOCTH;

e 5) (¢opvmupoBaHusi KyJAbTYPbl 30POBbSI H 3IMOLMOHAJIHLHOIO
0J1aromnoJIy4us:

e — OCO3HaHME UEHHOCTH 0e30macHOro oOpas3a XU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpaBUJI O€30MacHOrO MOBEACHUS Ha
TPAHCIIOPTE, Ha JIOPOrax, C AJIEKTPUUECKUM U TEIJIOBBIM 000PY/IOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

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

e 6) TPYI0BOI0 BOCIIMTAHUA:

e — AKTHMBHOE Y4YaCTH€ B PELICHUM MPAKTUUECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTelbHON OpraHu3aluu, TOpoJa, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIBHOM HAIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE€ U (PU3NYECKHUX
3HaHUK;

e — MHTEpEC K MPAKTUYECKOMY U3yUCHUIO PO ecCHil, CBI3aHHBIX C PUBHKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e — OpUEHTAIMA Ha MPUMEHEHHE (DU3NUYECKUX 3HAHUU JJIsl pElIeHUs 3a]a4 B
o0JlacTU OKpY’Karollel Cpeibl, TUIAHUPOBAHUS MOCTYNKOB U OIICHKH HUX
BO3MOJKHBIX MOCJEACTBUN JIJIsi OKPYKAIOIIEH CPe/Ibl;

e — OCO3HaHUE TJI00ATBHOTO XapaKTepa IKOJIOTUUYECKUX MPOOJIEM U MyTer UX
pelieHus;

e 8) aganTanum K U3MEHSIOUIMMCS YCJOBUAM COLUMAJIBLHOM U NMPHPOIHOM
cpeabl:



- HOTpC6HOCTB BO BSaHMOﬂeﬁCTBHH ITPHU BBIITIOJIHCHUU I/ICCJIGI[OBaHI/Iﬁ u
ITPOCKTOB CI)H3H‘I€CKOI>1 HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHHAM

ApYTHUX;

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

e — TMOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWI, B TOM YHUCIE
dbopmyIupoBaTh UJEH, MOHATHUS, THUHOTE3bl O (PU3UYECKUX OOBEKTaX U
SBJICHUSIX;

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

e — IUIAHUPOBAHHME CBOErO PA3BUTHS B NMPUOOPETEHHWU HOBBIX (PHU3UUECKUX
3HaHUK;

e — CTPEMJICHUE aHAJIM3UPOBAaTh U BBIIBIATH B3aUMOCBS3H IPHUPOABI,
oOuiecTBa U 3KOHOMHMKH, B TOM YHCIIE C HCIOJIb30BaHUEM (PU3NYECKHUX
3HAHM;

e — OIICHKAa CBOUX JACHCTBHM C y4ETOM BIIMSHUS Ha OKPYXKAIOLIYyI Cpeny,

BO3MOYHBIX TNI0OQJIBHBIX MOCIEACTBUM.
METANPEIMETHBIE PE3YJIbTATDI

B pesynprare ocBoeHHsI mporpamMMmbl MO (pU3MKe HAa ypOBHE OCHOBHOTO
oOmero  oOpa3zoBaHus y  oOywaromierocss  OyayT  cOpMHUpPOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOIITIE MO3HABaTENIbHbIC
yHHUBEpCaJdbHbIe Y4YeOHBbIE JCWCTBHUSA, KOMMYHUKATHBHBIC yHHBEpPCAIbHBIC
yueOHbIe ACUCTBUS, PETYJIATUBHbBIC YHUBEPCATbHbBIC YUeOHbIC JCHCTBHS.

ITo3naBaTebLHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble HeﬁCTBHH

Ba3oBble Jiornyeckne AeiicTBU:

e BBUBIATH M XapaKTE€PU30BaTh CYIIECTBEHHBbIE MNPU3HAKU OOBEKTOB
(ssBNIEHUN);

e YCTaHABIMBATh CYILIECTBEHHBIN IMPU3HAK KJIACCHU(PUKALMH, OCHOBAHUS
JUTst 0000IIEHUSI U CPAaBHEHUS;

e BBIBIIATh 3aKOHOMEPHOCTH M NIPOTUBOPEUHS B PACCMaTPUBAEMBIX
(dakrax, JaHHBIX W HAONIOACHUSX, OTHOCSIIMXCA K (PU3HYECKUM
SBJICHUSIM;

e BBIBIIATh PUYUHHO-CIIEACTBEHHBIE CBSI3HM MPU U3YUYEHUU (PU3HUECKUX
ABJIGHUA W TPOLIECCOB, JE€JNaThb BBIBOJAbI C HCIOJb30BAHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHM, BbIIBUTaTh THIOTE3bI
0 B3aUMOCBSI35IX (PU3NYECKUX BEJIUYMH;

e CaMOCTOSITEJIBHO BBIOMpATh CIOCOO pelieHuss y4eOHOM (hr3HUecKoit
3a/1auM (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PELICHUS, BEIOOP Haubosee
MOJXOJSILEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BbIACIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

e HCIMOJNb30BaTh BOMNPOCHI KaK  HCCIEAOBATEIBCKUI  HMHCTPYMEHT
MO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IUIaHY  OIIBIT,
HECJIOKHBIN (U3UYECKUI HKCIIEPUMEHT, HEOOJIbLIOE HCCIIEIOBAHUE
(hU3UYECKOTO SIBJICHUS,

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



CaMOCTOSITEIbHO  (OpMYJIUPOBaTh  O0OOIIEHHS] U  BBIBOJBI MO
pe3ynbTaTaM NPOBEAEHHOTO HAOJIOICHUS, ONIBITA, UCCIIEI0BAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JIalibHEHIIee pa3BUTHE (PU3MUESCKUX
MPOIIECCOB, a TaK)KE BBIIBUTATh MPEINOJIOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSATh PA3JIMYHbIE METObl, MTHCTPYMEHTBI U 3alPOChl IIPU MOUCKE
1 0TOOpe MH(POPMALIUK UM JAHHBIX C YYETOM MPEAT0KEHHONU yueOHON
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(OPMAIUIO PA3IUYHBIX BUIOB U OPM MIPEACTABICHHUS;
CaMOCTOSATEJILHO BBIOMPATh ONTUMAJIBHYIO (OPMY MpEACTaBICHUS
uH(pOpMaAlMM U WUIIOCTPUPOBATh pEUIaeMble 3aJa4d HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HTHOU rpa@uKoi U MX KOMOMHALUSAMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIILHBIC y‘leﬁﬂble IleﬁCTBHH:

B X0/ie 00CYX/IeHHs y4eOHOro Marepuaa, pe3yjabTaToB Jad0paTOPHBIX
paboT M MPOEKTOB 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMoii
TEMbl M BBICKA3bIBaTh WJIEH, HALEICHHbIE HA pEUICHUE 3aJaud U
nojJiep>kaHue OJaroxenareIbHOCTH OOLIEHUS;

COIMOCTAaBIISATh CBOU CYXKJICHHUSI C CYXICHUSMU JPYTMX YYaCTHUKOB
Jyanora, OOHapyKMBaTh pa3IMyle U CXOACTBO MO3UIINIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJMYHO MPEACTAaBIATh PE3YJIbTATHl BBIOJHEHHOTO (PU3NYECKOTO
OMbITa (3KCIEPUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh M  MCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHJIHONM U
WHIUBUIYAIbHOM paOOThl MPU PEIIEHUU KOHKPETHON (u3nyecKon
po0JIeMBI;

OPUHUMATh LEIM COBMECTHOM  JI€ATENbHOCTH, OPraHU30BbIBATh
JNEUCTBUA N0 €€ JIOCTHKEHHUIO: paclpelensTh poyid, OO0CYXIaTbh
MPOIIECChl U PE3yJbTAaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOJIbKMX JIIOJICH;

BBINIOJIHATH CBOIO 4acTh palOThI, JOCTUTasi KAUECTBEHHOIO pe3yJibTaTa
[0 CBOEMY HANpaBJICHUIO U KOOPJIMHHUPYS CBOU ACHCTBUS C JIPYTUMU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAYECTBO CBOErO BKJIaJa B OOLIMK MPOIYKT MO KPUTEPHSIM,
CaMOCTOATEIBLHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PerJIHTI/IBHLIe YHUBEpPCAJIbHLIC yqeﬁﬂble )]EﬁCTBPIH

Camoopranusanus:

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

OPUEHTUPOBAThCS B PpA3JIMYHBIX MOAXOAAX TMPUHATHA PpEUICHUN
(MHIMBUAYaTbHOE, MPUHATHE PELICHUS B IPYIIE, NPUHATUE PEUICHUI
rpynmnoi);

CaMOCTOSATEJILHO COCTAaBJISATh AITOPUTM pELICHUS (PU3HUECKOW 3aJauu
WIA IUIAaHa HCCIIENOBaHUS C Y4ETOM MMEIOIIMXCSA PECYpPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpOBaTh MpejjaracMble
BAPUAHTHI PEUICHUN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIL, AMOIUOHAJIbHBIN NHTE/JIEKT:



JlaBaTh AJEKBATHYIO OLEHKY CHUTyallud M I[pejaraTh IUlaH €€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHOKEHHUS (HEIOCTHIKEHHS) pe3yJbTaToOB
JEeSATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHCJIE B XOJ1 BHIIIOJTHEHUS
(U3MYECKOr0 MCCIENOBAaHUSA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHHUBILUXCS CUTYyallMil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa LIEJIU U YCIOBUSAM,;

CTaBUTh Ce€0sl Ha MECTO JpPYyroro 4eloBeKa B XOA€ CIOpa WIH
JUCKYCCUM Ha HAy4yHYIl TEeMy, [OHMMAaTh MOTHUBBI, HAMEpPEHUA U
JIOTUKY Jpyroro;

NPU3HABATh CBOE MPABO HA OLIMOKY NPH pELICHUU (PU3MYECKUX 3a]ay
WIHM B YTBEPKACHUSAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYTroro.

HPEIMETHBIE PE3YJIBTATDI

K koHny oOyueHus B 7 KJjacce NpeaMETHbIE Pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3MUYECKUE W XUMHUYECKUE SIBJICHUA,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSA BeulecTBa (TBEPIOE,
KUIKOE, Tra3000pa3HOE), MEXaHWYECKOE JBWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJIUMHEHHOE), TPAEKTOpHs, PaBHOJEHCTBYIOLIAS
cuna, Jedopmamus  (ympyras, —IUIacTHYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh gBieHus (quddy3us, TEMIOBOE JBUKEHUE YaCTHUIL
BEILLIECTBA, PABHOMEPHOE [IBJKEHHE, HEPAaBHOMEPHOE JIBUJKEHHE,
WHEpLMs, B3aUMOJCHUCTBUE TEJ, PABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OCBhIO BpalleHMs, I[epefada JaBlIeHUs TBEPABIMU
TeJIaMu, >KUJIKOCTSIMHM M Ta3aMu, aTMOC(EpHOE [aBlICHUE, IJaBaHUE
T€J, NPEBpAIlCHUs] MEXaHUYECKON SHEpPruM) MO ONHMCAHUI0 HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JTaHHOE (DU3UYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHbIX (PU3UYECKUX SIBJICHUU B
OKpYXalollleM MHpE, B TOM 4YHcCe (PU3NYECKUE SIBJICHUS B IPHUPOJE:
NPUMEPHI JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEXKUBOUN
npUpoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EpHOro AaBJICHUS HA KUBOM OPraHHU3M, IUIABAHHME PbIO, phluaru
B TEJ€ YeJOBEKa, MPU 3TOM MEPEBOJUTH IMPAKTHUECKYIO 3a7ady B
y4eOHY10, BBIJICTSATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX
SIBJICHUIA;

ONKCHIBATh W3YYEHHBbIE CBONCTBA Tell M (PU3MYECKUE SBICHUS,
UCTIONB3ysd (U3MYECKUE BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH
BEILECTBA, BpEM4, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHUJIA YIPYTOCTH,
CWJIa TSKECTH, BEC Tella, CWJa TPEHHWs], JaBjeHue (TBEPIAOro Tea,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIAa, MEXaHH4YecKas padora,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KOA(D(PHUIUEHT MOJIE3HOTO
JIEUCTBUSA MEXaHU3MOB, KHHETUYECKAsl M IOTEHLIMAJIbHAS SHEPIHsl), IpU
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICT HCIOJIb3YEMBIX
BEJIMYUH, HUX OO0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIUYHH,



HaXO0JUTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (DU3NYECKYIO BETUUYUHY C
JPYTUMHU BEIUYMHAMH, CTPOUTH TpaUKH H3YyYEHHBIX 3aBHUCHUMOCTEN
(hU3UYECKUX BEJIMYUH,

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBIEHUS U IPOLECCHI,
UCIIOJb3ys MpaBWiIa CIOXKEHUS CUl (BIOJIb OJHOM MpsiMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumesna, IpaBUIO PaBHOBECHS pblyara
(Obmoka), «30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEPruu, MNPy 3TOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (DU3UYECKUE SBJICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
yyciie M B KOHTEKCTE€ CHUTyallUd MNPaKTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BBIBISATh MPUYMHHO-CIECJCTBEHHBIE CBSA3H, CTPOUTH
oOBsicHEHHE U3 1—2 JIOrMYEeCKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YEeHHBIX
CBOMCTBA  (PUM3MYECKUX  SIBICHHMM, (PU3MYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemarb pacuy€THhlE 3aJauu B 1—2 JEWCTBHS, HUCIHOJB3YS 3aKOHbI U
dbopmyiibl, cBsi3bIBatOlME (U3UUECKUE BEJMYMHBI: HA OCHOBE aHAIIN3a
YCIOBHSI  33Ja4yd  3aluChiBaTh KpPaTKOE YCIOBUE, IOJICTABIATH
(du3nueckre BeIMYMHBI B ()OPMYJIbl U MPOBOJUTH PACUETHI, HAXOIUTh
CIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUISl pPELIEHUsl 3a/lay, OLICHUBATh
PEATMCTUYHOCTh OJY4YE€HHON (PU3UUECKON BEINYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MpPU IMOMOIIU
(U3HYECKMX METOJIOB, B OINHWCAHUM MCCIECIOBAaHUSA  BBIJIEIAThH
MPOBEPSIEMOE MPENOT0KEHNE (rumoresy), paznuyaTh 151
MHTEPHPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOAUTh OIIUOKHU B XOJI€
OIIbITA, JIEJIATh BBIBOJBI IO €T0 pe3yJbTaTaMm;

IPOBOJUTH OIBITHl 1O HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
dbu3MYeCcKuX  CBOMCTB  TeI: dbopmyupoBaTh  IPOBEPSIEMbIE
NPEANOIOKEHUs, CcOoOMpaTh  YCTAaHOBKY M3  NIPEIJIOKEHHOIO
000pyI0BaHUs, 3alUChIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATH MPSMbIE M3MEPEHUsI PACCTOSHMS, BPEMEHH, MAcChl Tela,
o0BbEMa, CUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOIOBBIX U
nU(ppoBBIX TPUOOPOB, 3aMKUCHIBATh IMOKAa3aHUs MPUOOPOB C Yy4YETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOU (PU3UUECKOM BETUUMHBI
OT IPYro# C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JBMXXYLIErOCsS Tela OT BPEMEHU JBHXKEHHS Teia, CUIIbI
TPEHUS CKOJIbKEHHSI OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH
T€J1 U HE3aBUCUMOCTH CHJbl TPEHHS OT IUIOIIAIU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYKUHbBI, BbITAJKUBAIOUIEH CUIIbI
OoT 00BbEMa MOrpY>KEHHOM YacTH Tejla U OT IUJIOTHOCTH KHUJKOCTU, €€
HE3aBUCUMOCTH OT IUIOTHOCTU T€Ja, OT IJIYyOMHBI, HAa KOTOPYIO
IOTPYKEHO TEJNO, YCIOBUN IUIABAHUS TEJI, YCIOBUM PAaBHOBECHS pblyara
1 OJIOKOB), y4acTBOBAaTh B IJJAHUPOBAHUM Y4YE€OHOIO HCCIIEIOBaHUA,
coOupaTh  yCTAaHOBKY W  BBINOJHATH  W3MEPEHMs,  CIEIys
NPEMJIO)KEHHOMY  IJIaHy, (UKCHpPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BUJE MPEIIOKEHHBIX TAOIHI] U
rpauKoB, 1eaTh BBIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHMS (PU3HUYECKUX BEJIMYMH (IJIOTHOCTh
BEILLECTBA JKUJKOCTH W TBEPAOrO Teja, CUiIa TPEHHUS CKOJIbKEHUS,
JABJICHUE BO3JyXa, BBITAIKUBAIOIIAsg CHUJIA, JEUCTBYIOIIAs Ha
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NOTPYKEHHOE B JKUAKOCTb TENO, KO3(DPHUIMEHT MOJIE3HOrO AEHCTBUSA
IPOCTBIX MEXAHU3MOB), CieAys MNPEIJIOKEHHON HWHCTPYKUUU: TpHU
BBINIOJIHEHUH M3MEPEHUI cOOUpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIUMCIISTH 3HAYEHNE UCKOMOW BEJIMUMHBI,

coON0aTh MpaBWia TEXHUKM Oe30macHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

YKa3bIBaTh MPUHIUIBI IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JTUHAMOMETP, COOOILIAIOIIHUECS COCYIbl, OapoMeTp,
phIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUIBI JICHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONucaHud (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOAOIPOBOJA, THAPABIMYECKUNA TIpecce,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), HCIOJb3Ys
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUHM U  HEO0OXOAHMbIE
(du3nyYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMpUMEpHl  (HaXoAWTh HWHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO MCIOJB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEHEBHOMU
YKU3HU JUIsl oOecreueHns 0e30MacHOCTH MPU 00pallleHruy ¢ pudopaMu
U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHHMS 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEICHMSI B OKPYIKAIOILIEHN Cpee;
OCYUIECTBJISITh OTOOpP MCTOYHUKOB HH(popMauuu B HHTepHere B
COOTBETCTBHMM C 33JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M TYTEM CpaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMALIMIO, KOTOpas SBISIETCS MPOTUBOPEYMBON WIIH
MOKET OBbITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUWM YYEOHBIX 3aJaHUl  Hay4yHO-
NOMYJSIPHYIO JIUTEpaTypy (PU3MYECKOTro CcolepKaHMsl, CIPABOYHBIC
Marepuaibl, pecypcbl cetd  MHTepHeTr, BiIaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALMHU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOICHUS
Ha OCHOBE 2—3 MCTOYHMKOB MH(pOpMaLUU PU3NYECKOTO COJAEPKAHUS, B
TOM YHUCJIE IyOJMYHO JeJIaTh KpPaTKHE COOOIIEHHS O pe3ysbTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHWI, MpPU OSTOM TI'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHbIM MOHATUMHBIA anmapatr Kypca (U3UKH,
COINPOBOXK/IaTh BHICTYIUICHHE NPE3ECHTALINEH;

IPU BBIIIOJIHEHUH Y4E€OHBIX MPOEKTOB M UCCIENOBAHUN paclpelesTh
00s13aHHOCTH B TPYyNIE€ B COOTBETCTBUHU C IMOCTABJICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHa JACUCTBUM, aJ€KBAaTHO OLICHUBATh
COOCTBEHHbIM BKJAJ B  JIEATE€IBHOCTb TIPYHIbl, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHCHUE OKPYKAIOIIHX.
KOHIy oOyueHusi B 8 KJjacce IpeIMETHBIE pe3ysibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: Macca M pasMepbl MOJIEKYJ, TEIIOBOE
JBW)KCHUE aTOMOB W MOJIEKYJ, arperarHble COCTOSHMS BEILECTBA,
KpUCTAJUIMYECKHE U aMOP(HBIE T€Ja, HACBILIEHHBIM U HEHACHIIICHHBIN
nmap, BJIQXHOCTb BO3JlyXa, TEMIEpaTypa, BHYTPEHHsS JHEPIUS,
TEIUIOBOM  JIBUraTellb, JJEMEHTAPHBIA  DJIEKTPUYECKUU  3apsif,
AIEKTPUYECKOE II0JIE, IPOBOJHUKA U JIUDJIEKTPUKH, THOCTOSHHBIN
ANEKTPUYECKUIN TOK, MArHUTHOE TOJIE;



pasnuyarh SABJIEHUS (TEIJIOBOE PACIIMPEHUE U CKATUE, TeIulonepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMauyMBaHWE, KalWUISpPHbIE  SIBJICHUA,
UCIIapeHue, KOHJIEHCallUs, IJIaBJICHUE, KpHUCTaNIA3a1Ms
(oTBEpAEBaHUE), KUIIEHWE, Temionepenaya (TEIUIONPOBOAHOCTb,
KOHBEKIMS, U3JIyUEHUE), FJIEKTPU3alUs TeJ, B3aUMOACHCTBUE 3apsi0B,
JENUCTBUS ANEKTPHUUECKOTrO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJIECTBHE MAarHUTOB, JIEHCTBUE MATHUTHOTO MOJI HA MPOBOJIHUK
C TOKOM, DJJEKTPOMAarHUTHasT HWHAYKUUSA) MO ONHCAHMIO HX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JTaHHOE (DU3UYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHBIX (PU3MYECKUX SIBJICHUH B
OKpYXalollleM MHpE, B TOM 4YHcCIe (PU3NYECKUE SIBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KallWJUISIPHBIE SIBJIIEHUS B MPUPOJE,
KpUCTaUlbl B npupone, uznydeHue CoiHia, 3aMep3aHue BOAOEMOB,
MOpcKkue Opusbl, oOpa3oBaHUE pOChI, TymaHa, HHEs, CHera,
ANEKTPUUECKUE SABJICHHUS B aTMOc(epe, AJIEKTPUYECTBO KHMBBIX
OpraHMW3MOB, MarHuTHOe€ Toyie 3emiM, JApeiid MoaCcoB, POJib
MarHUTHOTO TOJIA JUISl KU3HM Ha 3emiie, MOJISIPHOE CHUSHHE, MPU 3TOM
NEPEeBOIUTh  NPAKTUYECKYID  3aJayy B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SBICHUN;
ONKCHIBATh W3YYEHHBIE CBOMCTBA Tell M (PU3MYECKUE SBICHUS,
UCTIONIb3ysl  (PU3MYECKUE BEIWYMHBI  (TEMIlepaTypa, BHYTPEHHSA
HHEPrus, KOJMYECTBO TEIUIOTHI, yJAeNbHas TEIUIOEMKOCTh BEILECTBA,
yJelibHas TEeIUIoTa IUIABJICHMS, yJeJbHas TEeIuloTa MmapooOpa3oBaHUs,
yAelibHas TeIUIoTa CropaHusl TOIUIMBA, KO3(PQUUMEHT MOJE3HOro
JIEUCTBUSA TEIJIOBOM MalllMHBI, OTHOCUTENbHAs BJIAXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsl, Cuia TOKa, OJJIEKTPUUECKOE HamNpsHKeHHE,
CONPOTHUBJIEHUE TNPOBOJAHUKA, YAEIbHOE CONPOTUBICHUE BELIECTBA,
paboTa ¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU ONMHUCAHUM ITPABUIBHO
TPaKTOBaTh (PU3NYECKU CMBICI HCIOIb3YEMBIX BEJIMUMH, 0003HAYEHUS
Y €IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLINE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH
rpayKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBIEHUS U IPOILECCHI,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TeOprun
CTPOEHHMs  BELIECTBA, MPUHLMI  CYNEpHO3UIMM  moied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Owma ajis
ydacTka 1enu, 3akoH /[xoyns—JIeHua, 3aKkoH COXpaHEeHHs SHEPTUH, pU
TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alMChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CHUTyalud  IPAKTUKOOPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ ONopoil Ha 1—2 U3yUYEHHBIX CBOWCTBA (PU3HUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacuy€THhIE 3aJauu B 2—3 JIEUCTBHS, HUCIOJb3yS 3aKOHbI U
dbopmyiibl, cBsi3bIBatOlME (U3UUYECKUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBHSI 33J1a4Ml 3alHChIBATh KPATKOE YCIOBHE, BBISBISITH HEJOCTATOK
JAHHBIX JUIS PEIIeHMs] 3aJayd, BbIOMpATh 3aKOHbI U (HOPMYJIbI,
HeoOXoauMble JUIsl €€ peuieHusi, IPOBOAUTh PACUETHI M CPaBHUBATh



NOJIyYEHHOE 3HA4Y€HHE (PU3MYECKOW BEJIIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MpPU IOMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMHCAHUE UCCIIEIOBAaHUS, BBIIEIAThH
IIPOBEPAEMOE MPENOJIOKEHUE, OLICHUBATh IPABWIBHOCTh MOPSAKa
MIPOBEICHUSI HCCIIEIOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
(Gu3MYECKMX CBOMCTB Tel (KaOWUISpHBIE SBJICHMS, 3aBUCUMOCTh
JABJICHUSI BO3/yXa OT €ro 00bEéMa, TEMIEPATYpPbl, CKOPOCTH Ipoliecca
OCTBIBaHHUS M HArpeBaHMsl NpPH M3IYYEHUU OT LBETa H3Iydarouen
(mormomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApPEHUss BOJbBI OT
TEeMIIepaTypbl )KMJIKOCTH MU IUIOIIAM €€ MOBEPXHOCTHU, AJIEKTPHU3aLUs
TE€1 W B3aUMOJCHCTBUE AJIEKTPUUYECKUX 3apsSA0B, B3aMMOJEHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JACMCTBUS MArHUTHOTO IIOJS HA MPOBOJHHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUIATENSI OCTOSHHOIO
TOKa): (OpMYJIMPOBATH MPOBEPSIEMbIC MPEANOI0XKEHUs, COOUpaTh
YCTaHOBKY M3 IPEIJIOKEHHOI0 00OpYAOBaHMs, OMUCHIBATH XOJ ONBITA
1 (OpMYIUPOBATH BHIBOIBI,

BBINIOJIHATh ~ MPsIMbIE  HU3MEPEHHUS] TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKA, HANpPsDKEHHUS C HUCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYUKOB (PU3UUECKUX BEIIMYUH, CPABHUBATh
pe3yabTaThl  MU3MEpPEHU ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
NOTPEIIHOCTH;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKON BETUUMHBI
OT JpYrol € HCIOJb30BAHUEM IMPSAMBIX H3MEPEHHI (3aBUCUMOCTh
CONPOTHUBJIEHUS] MPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJA MONEPEYHOTO
CEUYEHMs] U YJIEJTbHOIO CONPOTHUBIICHUS BEIIECTBA NMPOBOJHUKA, CHIIBI
TOKa, MAYILIEro 4Yepe3 MPOBOJHUK, OT HANpPsDKEHUS Ha IPOBOJHUKE,
HCCJIEIOBAHUE TIOCJEA0BATEIbHOTO W MNapaJyIeIbHOTO COEIUHEHUN
IIPOBOJIHUKOB): IUIAHUPOBATh HUCCIIEIOBAHUE, COOMPATh YCTAHOBKY WU
BBINIOJIHATD U3MEPEHMUS, CIEAYs NPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTH B BUJE TaOMUL M TpauKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATAM UCCIEAOBAHUS;

IIPOBOJUTh KOCBEHHbIE HM3MEpEHUsl (PU3MyecKux BeauyuH (ylenabHas
TEIJIOEMKOCTh BEIIECTBAa, COINPOTHUBICHHE IMPOBOJIHHMKA, padoTra u
MOIIIHOCTb JIEKTPUUYECKOr0 TOKA): IUIAHUPOBATh M3MEPEHHUsI, COOMPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEUIOKEHHON UHCTPYKIIHH,
Y BBIUYHCIISATH 3HAYEHHUE BEJINYUHBI,

coOoaTh MpaBWia TEXHUKM Oe30omacHOCTH Ipu  pabore ¢
1a00paTOpHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPUHUUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONUcaHud (B TOM YHCIIE:
CUCTEMa OTOIUIEHHUS IOMOB, TUTPOMETp, MapoBas TypOUHa, aMIIEpPMETP,
BOJIBTMETP, CUETUMK AJIEKTPUUECKOU 3HEPIHH, DJIEKTPOOCBETUTEIIbHbBIE
pUOOPBHI, HarpeBaTEIIbHbIE AIIEKTPONPUOOPHI (npumepsr),
ANEKTPUUECKUE MPEIOXPAHUTENH, SIEKTPOMATHUT, 3JIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), MCHOJb3ys 3HAHMS O CBOMCTBaxX (PU3MYECKHX
SBJICHUI U HEOOXOANMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOOpsl MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM (KUAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATE]Ib BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JJIEKTPUYECKHUX
Hened ¢ MOCIENOBATENbHBIM U MapajuleIbHbIM  COEIUHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHblE  OOO3HAYEHHS  DIJIEMEHTOB
ANEKTPUYECKUX LETIEH;

NPUBOJUThL MOpUMEPhl  (HAXOAUTh HWH(POpMALMIO O TpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUsl (PU3UYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HU U1 o0ecrniedeHus 0€30MacHOCTH MpU 0OpallleHUH ¢ TpudopamMu
U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbSI U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEAECHUS B OKPY KaIOILIEH CPEJIE;
OCYIICCTBISITE TOMCK HMH(pOpMAruu (QU3MYCCKOTO COINCPIKAHUS B
NHTepHeTe, Ha OCHOBE MMEIOIIUXCA 3HAHUM M MYTEM CpaBHEHUS
JIOTIOJIHUTENIbHBIX UCTOYHUKOB BBIJCIATH HH(OpMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUUBOM MU MOXKET ObITh HEIOCTOBEPHOM;
UCIOJb30BaTh NPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  Hay4HO-
NONYJISIPHYIO JINTEPATypy (PU3HUECKOTO COACPKAHUS, CIPaBOYHBIC
Matepuanbl, pecypchl cetd  MHTepHer, BiadaeTh OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
00006mass MHPOpMALMIO K3 HECKOJbKUX HMCTOYHHKOB (PU3NUECKOTO
COJIEp>KaHMsl, B TOM 4YHCIE MYyOJMYHO TMPEACTABIATh PE3yJIbTaThl
MPOCKTHOW WJIM MCCIIEIOBATEIILCKOM  JIEATEIbHOCTH, MPU ITOM
rPaMOTHO MCIIOJb30BaTh H3YYEHHBIM TMOHSATUWHBIA amnmapar Kypca
(bU3UKH, COPOBOXKIATH BHICTYIIJICHUE MTPE3CHTAIEH;

MPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIIEIOBAHUN (HU3UUYECKUX
MPOLIECCOB paclpelesTh 00A3aHHOCTH B TIPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jl1a4aMHU, CJICAUTH 3a BBIMOJIHEHUEM IJIaHa JIEUCTBUMN
U KOPPEKTUPOBATh €ro, aJieKBaTHO OILIEHMBATh COOCTBEHHBIM BKJIAJl B
JIEATEIIbHOCTD IPYIIIIHI, BBICTPauBaTh KOMMYHHUKAaTUBHOE
B3aUMO/ICHCTBUE, IPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

KOHIly o0yuyeHus B 9 KJiacce IMpeAMETHBbIE Pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIONb30BaTh TMOHATHS: CHUCTEMa OTCu€Ta, MaTepuaibHas TOYKa,
TpaeKTOpHs, OTHOCHUTEIHHOCTD MEXaHUYECKOTO JIBUOKCHHUS,
nedopmanus (ynpyras, miacTuueckas), TpeHUe, [IEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, HEBECOMOCTh M TEPETPy3KH, LEHTP TSKECTH, aOCOITIOTHO
TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKUE KOJIeOaHHsI U BOJHBI, 3BYK, MH(PPA3BYK U yIbTPa3BYK,
DJIGKTPOMArHUTHBIC BOJIHBI, IKaja 3JEKTPOMArHUTHBIX BOJH, CBET,
ONMU30pYKOCTh M JaJbHO30PKOCTh,  CIEKTPHl  HUCIyCKaHUS U
NorjomeHus, anbda, O0era- U raMMa-u3JIy4eHHs, U30TOMNbI, sAEpHas
YHEPreTHKa,

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHUE, CBOOOTHOE
najiecHue  Tel, pPaBHOMEPHOE  JBWKEHHE TI0  OKPYXKHOCTH,
B3aMMOJICHICTBHE TEN, PEaKTHUBHOE JBW)KECHHE, KoJeOaTeabHOe
JIBIKEHUE (3aTyxaroUMe W BbIHY)XJICHHbIE KoJieOaHUs), pPE30HAHC,
BOJIHOBOE€  JIBIDKEHHE,  OTPaKEHHUE  3BYyKa,  MPSIMOJUHEHHOE
pacmpocTpaHeHHe, OTpPaXCHHE W TPEJOMJICHHE CBETa, IIOJHOE
BHYTPEHHEE OTPAKCHHE CBETA, Pas3NiO’KEHHE OEJNOro CBEeTa B CIEKTP U



CIIOKEHUE CIEKTPAJIbHBIX LBETOB, JMCIEPCUS CBETA, €CTECTBEHHAas
PaJOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPa M3JIy4YECHHS)
N0 OINHUCAHUIO HUX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHbIX (PU3MYECKHX SIBJICHUU B
OKpYyXaroleM Mupe (B TOM yucie (U3HYECKHE SIBJICHUS B MPHUPOJE:
OPWIMBBL W OTJIMBBL, JBWXKEeHUE TulaHeT CONHEYHOM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHMW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJIIOrMYECKOe JEHCTBUE
BUJIUMOT'O,  YJIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOIO  HU3IYyYEHHUH,
€CTECTBEHHBI  PAaJMOAaKTUBHBIA  (OH,  KOCMHUYECKHE  JIyuH,
pPaJMOAaKTUBHOE  W3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBUE
pPaJMOAaKTUBHBIX M3JIYyYEHUH Ha OpraHu3M YeJOBEKa), MpU 3TOM
NEePEeBOIUTh  NPAKTUYECKYID  3aJady B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SBICHUN;
ONKCHIBATh W3YYEHHbIE CBOMCTBA Tell M (PU3MYECKUEe SBICHUS,
UCIOJIb3Ysl (PU3NYECKHUE BEIMUYUHBI (CPEIHAS U MTHOBEHHAs CKOPOCTh
TeJa NpyU HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHHE, IEpEMELIEHUE, Y Th,
yIJ0Basi CKOPOCTb, CHJIa TPEHUs, CUja YIPYTrOCTH, CHJIA TSHKECTH,
YCKOpPEHHE CBOOOJHOrO MaJeHUsl, BEC Tella, UMITYJIbC Tela, UMITYJIbC
CWJIbI, MEXaHH4YecKasi paboTa MU MOIIHOCTb, MOTEHIHMAIbHAS SHEPrUs
Tena, MOAHSATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS YHEPTUs
CKaTOM TNPY>KUHBI, KUHETUYECKas SHEPrus, IOJHas MeXaHudecKas
DHEpPrus, MEepUoj U 4YacToTa KoJieOAaHWHM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, IOKAa3aTelb MPEIOMIICHUS
Cpellbl), MpPU OINMCAHWU TMPABWIBHO TPAKTOBaTh (PUIMUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUYEHHUS U E€IUHULBI (PU3NYECKHUX
BEJIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOLIME JaHHYIO (DU3HMUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpadUKH H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaThb CBOMCTBA Tell, (PU3MYECKUE SIBIEHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS SHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHIMUI CYNEPHO3UIUU CUJI, NPUHUUI OTHOCUTENIbHOCTU [ amwies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHHS U
NPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUs 3apsiIOBOIO M MacCOBOTO
yucell TMpU SAEPHBIX pPEAKUUAX, OPH 3TOM JaBaTh CJIOBECHYIO
(GOpMyJIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CHUTyalud  NPAKTUKOOPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—
3 JOrMYyecKux IIAaroB € ONOpPOM Ha 2—3 U3Y4YEHHBIX CBOMCTBA
(bu3HUECKUX ABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;
pemarb pacy€THble 3ajaud (omMparoliMecs Ha CHCTeMy U3 2-3
YpaBHEHUH), MCHOJb3Ysd 3aKOHBI U  (OPMyJbl, CBS3bIBAIOILINE
(¢u3nuecKre BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3aJayu
3aMHMChIBATh  KPATKOE yCIOBHUE, BBIABIATh HEAOCTAIOIIME  WIIU
M30bITOYHBIE JAHHBIEC, BHIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUISL pELIeHMs, MPOBOJUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'O 3HAaYCHUS (PU3HUECKOW BEJINYUHBI,



pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MpPU IMOMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMHCAHUE UCCIIEIOBAaHUS, BBIIEIAThH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLICHUBATh IPABWIBHOCTh MOPSAKa
NPOBEICHUSI HCCIIEOBaHUs, JeJlaTb BbIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U OIBITOB;

IPOBOJUTH OIBITHl 1O HAOMIOACHHUIO (PU3NYECKUX SIBICHUN WU
(bu3HYECKUX CBOMCTB TN (M3ydYeHHE BTOPOro 3akoHa HproTOHA, 3aKkOHa
COXpaHEHUs! SHEPIHH, 3aBUCUMOCTh MepUoja KOJIEOAHUN MPYKUHHOTO
MasiTHUKA OT MAcChl rpy3a M )KECTKOCTH MPYKUHBI U HE3AaBUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, MNPSMOJUHEUHOE pacnpoCTpaHEHUE
CBETa, pa3jloXKeHUue Oenoro cBeTa B CHEKTpP, H3YYEHUE CBOMCTB
M300paKEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHMsI ITpeIMETa B
coOuparolel JuH3e, Ha0II0IeHUE CIIOMIHbBIX U JIUHEHYaThIX CIIEKTPOB
U3JTyYEHHUsI): CAMOCTOSITENIbHO COOMpATh YCTAHOBKY U3 HM30BITOYHOIO
Habopa 00Opy/IOBaHMS, OMHUCHIBATH XOJ OIbITAa U €r0 PE3ybTaThl,
bopmMyIHpOBaTH BHIBOJIHI,

OpPOBOAWTH TPU HEOOXOAWMOCTH CEPUI0 TPSIMBIX H3MEPEHHIA,
ONpeJeNsisi CpeAHee 3HAauYeHHEe HU3MepAeMOor BeIUYMHbI ((poKycHOe
paccrosiHue coOuparomiel JuH3bI), OOOCHOBBIBATH BBIOOp cIocoba
U3MEpEeHHUs (U3MEPUTENLHOTO TpUdopa);

MPOBOJUTh MCCIIEIOBAHUE 3aBUCUMOCTEM (PU3NYECKUX BEIUYHUH C
UCTIOJIb30BAaHUEM TPSMBIX U3MEPEHHH (3aBUCUMOCTH MyTH OT BPEMEHHU
IIPU PaBHOYCKOPEHHOM JABMXEHUM 0€3 HayalbHOW CKOPOCTH, NMEpPHOJa
KOJI€OaHHI MaTeMaTUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIila OTpakKeHUs! CBETa OT yrija MaJIeHUus W yIia MpejloMJIeHUs OT yria
NajZieHus): IUIAaHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITENIbBHO COOMpaTh
YCTaHOBKY, (DUKCUPOBATHh pE3YyJIbTAaThl MOJYYEHHOW 3aBHCHUMOCTHU
($U3UYECKUX BEJIMYMH B BHUJI€ TaONUIl U rpadUKoB, JAeiaTh BBHIBOJLI MO
pe3ysbTaTaM UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE W3MEpEeHHsI (U3NYECKUX BEIMYUH (CpemHss
CKOPOCTb M YCKOPCHHE Tela IpH pPaBHOYCKOPCHHOM JBH)XCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs, )KECTKOCTh MPYKUHBI, KO3PPULIHUEHT
TPEHUSI CKOJIBXKEHUS, MEXaHU4ecKass padoTa M MOIIHOCTb, 4acTOTa U
NepuoJl KoJeOaHUil MaTeMaTUYeCKOro M MPY>KUHHOTO MAasiTHUKOB,
ONTHYECKass Ccuja CcoOMparolleld JIMH3bL, PAJUOAKTUBHBIA  (POH):
IUIAaHUPOBATh U3MEPEHHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIMIOJHATh ~ WM3MEPEHUs, CJleays MPEeAIOKEHHON  WHCTPYKIIUH,
BBIUMCIISTh 3HAYCHHWE BEIWYMHBI W aHAIW3UPOBATHh TOJTYUYCHHBIC
pEe3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coON0aTh IpaBWia TEXHUKM Oe30macHOCTH Ipu  pabore ¢
1a00paTOpHBIM 000PYI0BAHUEM;

pa3nuyaTb OCHOBHbBIE MPU3HAKK H3YUYEHHBIX (PU3NYECKUX MOJENICH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIA MCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, IJIaHETapHas MOJEJIb aTOMa, HYKJIOHHas
MO/I€JIb AaTOMHOTO SI/1Pa;

XapaKTepu30BaTh MPUHIUIBI JICHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONUcCaHud (B TOM YHCIIE:
CHOUAOMETpP, JATUYUKHU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, pakKera,
9XO0JO0T, OYKHM, MEpUCKon, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), MCHONB3Yys 3HAHUSA O



CBOMCTBaX (U3MUECKUX SIBICHHMM M HeoOXoauMmble (U3MUECKUe

3aKOHOMEPHOCTH,;
UCIIONb30BaTh CXEMBI M  CXEMAaTHYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEITBHBIX pudOpOB 17}

TEXHOJIOTUYECKUX MPOLECCOB IPU PELIEHUU Y4eOHO-NPAKTHYECKHUX
3aJ1a4y, ONTUYECKUE CXEMBI ISl MIOCTPOCHUS M300paKEHHUI B TIOCKOM
3epKajie U coOuparoiiei JIuH3e;

OPUBOAUTH MpUMEpPbl  (HaXOAUTh HWH(GOPMALMIO O MpUMepax)
MPAKTUYECKOTO MCIOJb30BAHUS (PU3NYECKUX 3HAHUU B IOBCEIHEBHOMU
YKU3HU JUIsl 0OecreueHns 0e30acHOCTH MPU 00pallleHruy ¢ pudopamMu
U TEXHUYECKUMH yCTPONCTBAMU, COXPAHEHHMS 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KAIOILIEH CPEJIE;
OCYUIECTBJISITh TMOUCK HH(pOpMauuMu (PU3HYECKOrO0 COACpXKaHUSA B
WNuTepHeTe, caMOCTOATENbHO (QOpMYyJIHpYysl TOMCKOBBIM  3ampoc,
HaXOJIUTh  NYTH  ONPEIEICHUS  JIOCTOBEPHOCTH  MOJYYEHHOU
uH(pOpMAlMM Ha OCHOBE MMEIOUIMXCS 3HAHUM W JIONOJHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBHINOJHEHUWM YYEOHBIX 3aJaHUl  Hay4yHO-
NOMYJSIPHYIO JIUTEpaTypy (PU3NYECKOTro colepKaHHs, CIPABOYHBIC
Marepuaibl, pecypcbl cetd  MHTepHeTr, BiIaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusl MHPOPMALMHU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
uH(pOpPMAIMU U3 HECKOJIIBKUX HCTOYHHKOB (PM3HUECKOTO COAEpPKAHUSA,
myOJIMYHO MPEACTABIIATD pe3ynbTaThl MPOEKTHOU WIH
MCCJIEI0BATENbCKON JESATENbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aeMmoro paszeiia (U3UKd U
CONPOBOXK/IATh BHICTYIUICHUE MPE3EHTALUEeH ¢ y4e€TOM O0COOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yectBo 4yacos
Ne HanmenoBanue pasjaeioB DJIeKTPOHHBIE (HM(PPOBHIE)
KonTtpoibHble IIpakTHyeckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTbI

Paznen 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOLIEr0 MUpa

1.1 dusnka - HayKa o IIPUpoJie 2 bubmmorexa LIOK
’ y pupoZ https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 DR3MIECKHE BEIHIHHRL 2 I https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4YHBIN 5 1 bubmuoreka [{IOK
’ METO/1 IO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazaeny 6

Pa3znen 2. [lepBoHayaibHbIe CBeJeHUsI 0 CTPOCHUM BelllecTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa [TOK
) p B https://m.edsoo.ru/7f416194
JIBrKeHHe u
2.2 B3aHUMOJICUCTBUE YaCcTH 2 1 bubmorexa [TOK
) A I https://m.edsoo.ru/7f416194
BelecTBa
)3 ArperatHble COCTOSHUSA 5 bubmuoreka [{IOK
’ BellecTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nen 3. /IBu:xeHne u B3auMoieiicTBHE TeJl




but6mmoreka [{OK

.1 M
3 CXQHHHCCKOT ABIDKEHHC 3 https://m.edsoo.ru/7f416194
19 Wuepnus, macca, 4 bubmuoreka [JOK
’ [IOTHOCTH https://m.edsoo.ru/7f416194
bubmmoreka [{OK
33 Cuna. Bunpt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazngeny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

Hasnenue. Ilepenaua

41 JIaBJICHUS TBEPIBIMU 3 but6mmoreka [JOK
’ TeJIaMU, YKUAKOCTIMU U https://m.edsoo.ru/7f416194
rasaMu
bu6mmoreka [JOK
4.2 JlaaeHue xHKoCTH > https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4. A
3 TMOC(EpHOC JaBIICHUe 6 https://m.edsoo.ru/7f416194
JlelicTBHE )KMIKOCTH U raza
4.4 Ha MIOTPY>KEHHOE B HUX 7 bubmiorexa HOK
’ Py https://m.edsoo.ru/7f416194
TEJI0
Hroro no pazaeny 21
Pa3znen 5. Pabora 1 MOIIHOCTh. JHEPrus
bu6mmoreka [{OK
5.1 Pa0
aboTa 1 MOMIHOCTD 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 Bubmrorexa LIOK

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




but6mmoreka [{OK

5.3 MexaHnuecKas SHEPrUs 4 1 https://m.edsoo.ru/7f416194
HToro o pasaeny 12
PesepBHOE BpeMms 3
OBLIEE KOJIMYECTBO 63 12

YACOB I10 ITPOTPAMME




8 KVIACC

HanmenoBanue KoimnuecTBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
paszieoB U TeM Konrpoubnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NporpamMmbl padoThI padoThI
Paznen 1. TenioBble siBi1eHust
11 Crtpoenue u cBoiicTBa . bubnmnorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 T
SIIOBRIC HIPOECCH 21 I > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgeu 2. DiiekTpryecKkre 1 MArHUTHbIE SIBJICHUS
DNEKTPUYECKUE 3apsiIbl.
2.1 3a SI)IiEHHBIG Tenai 150, 7 1 bubmorexa [JOK
’ p . https://m.edsoo.ru/7f418 1 ce
B3aUMO/ICHCTBUE
29 IlocTosHHBINI 20 i 7 bubnuoreka [JOK
' 3JIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bubnnorexa [HOK
2.3 M
ATHHTHBIC ABTCHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnnorexa [JOK
’ WHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO 68 3 14.5




YACOB I10 [TIPOT'PAMME




9 KUIIACC

HaumMeHoBaHue KoaunuecTBO yacon
Ne duekTpoHHbIe (LM pPOBbLIE)
paszieoB U TeM Konrpoubnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NMporpamMmbl padoThI padoThI
Pa3nen 1. Mexannueckue siBJIeHHs
MexaHndeckoe
1.1 BIDKCHHE U CITOCOOBI 10 1 bubnmorexa LIOK
’ A https://m.edsoo.1u/7f41a4a6
€ro ONnucaHus
bu6nmoreka [JOK
1.2 B i
3AUMOCHCTBIE Tel 20 3 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
1.3 3aKOHBI COXpaHEe
KOHBL COXPATICHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexannveckue KoJjge0aHusi M BOJTHbI
)1 MexaHn4uecKkue . 3 bubmnorexa [HOK
’ KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4eCKUe BOJIHEI. g 3 bubmnorexa [HOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3znen 3. DjieKTPOMATHUTHOE 1OJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI
3.1 DNEeKTPOMarHuTHOE 6 2 bubmuorexa [JOK
ooJIe u https://m.edsoo.ru/7f41a4a6

OJICKTPOMAIrHUuTHBIC




BOJIHBI

Hroro no pazaeny 6
Pa3gen 4. CBeToBbI€ IBJICHUS
41 3aKOHBI 6 bu6mmoreka [IOK
' pacnpocTpaHEeHUs CBETA https://m.edsoo.ru/7f41a4a6
47 JIMH3BI B ONITHYECKHE 6 bubmuoreka [{OK
’ npubdopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bub6nmoreka [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 5. KBanToBbIE SIBJICHUA
nu e
51 CHYCIAte 1 4 bubmmoreka [JOK
’ HOTIoerHe CheTa https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHune aTOMHOTO 6 bubnmnorexa [JOK
' aapa https://m.edsoo.ru/7f41a4a6
53 q 7 bubmmoreka [JOK
' /ICPHPIC Peariiny https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17

Pa3znea 6. [loBTopuTEIbHO-00001IaK0IMIA MOAYJIb

6.1

[ToBTOpEeHUE N
00o01IeHme

coJiep KaHus Kypca
¢dbusuku 3a 7-9 knacc

bubnnorexa [HOK
https://m.edsoo.ru/7f41a4a6




Wroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







ITOYPOYHOE INTAHUPOBAHMUE

7 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

JyieKTpoHHbBbIe M pPOoBLIE 00pa3oBaTeIbHbIE PeCYPChI

Bcero

KonTpoabHkie
padoThbI

IpakTH4eckune
padoThbI

®u3uka — HayKa O PUPOJIE.
SIBnenust mpupoasl

2 dusznueckue SIBICHUA

U3MEpEHHE

du3nyeckue BETUIHUHBI U UX

VYpok-uccienoBanue
"M3MepeHue TeMIeparypbl

4 IIpU IMOMOIIH KUJAKOCTHOT'O

TEPMOMETPA U AATYUKA
TEMIEPATypbl"

mMonaenei

MeTobl HayYyHOT'O IO3HAHUS.
Onwucanue Gpusnyeckux
SIBJICHUH C TIOMOIIIBIO

bubnunoreka [{OK https://m.edsoo.ru/ff09f72a

6 Ypok-uccnenoBaHue

"[IpoBepka runoTe3bl:
JAILHOCTH TMOJIETA IIApUKA,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OoJble, 4eM OOJIbIIE




BBICOTA ITyCcKa"

Crpoenue BemiecTBa. OMBITHI,
JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

bu6mmoreka LIOK https://m.edsoo.ru/ff09fe0a

JIBM>KEHME YacTUIl BellleCTBa

bu6mmoreka IIOK https://m.edsoo.ru/ff0a013¢

YPOK—I/ICCHGI[OBB.HI/IG «OnBITH
10 Ha6J'II-OI[eHI/IIO TCIINIOBOTO
pacmpCHUsA ra3oB»

10

ArperaTHLIe COCTOsAHUA
BCIICCTBA

11

Oco0OeHHOCTH arperaTHbIxX
cocTostHUA BoAbl. O000IIIeHNE
0 pas3zeny
«IlepBoHaUaTbHBIC CBEACHHUS
0 CTPOCHUU BEIICCTBA»

bu6mmoreka IIOK https://m.edsoo.ru/ff0a0378

12

Mexanudueckoe OBIKEHHE.
PaBHOMEpHOE N
HEPABHOMEPHOE JIBUKEHHE

bubmuoteka [{OK https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Enununiist
CKOpPOCTH

bubnunoreka [{OK https://m.edsoo.ru/ff0a079c¢

14

Pacuer nytu u Bpemenu
JIBYDKEHUS

bubnmnoreka [{OK https://m.edsoo.ru/ff0a0ae4

15

Nuepuus. Macca — mepa
WHEPTHOCTH Te

but6mmoreka [{OK https://m.edsoo.ru/ff0a0c10

16

ITmoTHOCTE BemiecTBa. Pacuer
MaccChbl M1 00bEMa TeJIA I10 €Er0

bubmuoreka [{OK https://m.edsoo.ru/ff0a0fee




INJIOTHOCTH

17

JlabopaTopHas pabota
«OnpeneneHne MIOTHOCTH
TBEPAOTO TEJa»

18

Pemrenue 3agad mo reme
"[TimoTHOCTH BemecTna"

bubnmnoreka [{OK https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepucTUKa
B3aumozencTeus Ten. Cuia
ynpyrocTu. 3akoH ['yka

20

JlabGopaTopHas pabota
«M3y4eHune 3aBUCUMOCTH
pactsbxeHus (aedopmarivm)
NPY>KUHBI OT IPUIIOKESHHOU
CHITBI»

21

SBnenune tarorenus. Cuiia
TSKECTU

22

CBs13b MEX]Ty CHIJION TSKECTH
1 Maccoi Teaa. Bec Tena.
Pemenue 3agad mo reMme
"Cuna tsxkectn"

bu6mmoreka IIOK https://m.edsoo.ru/ff0al778

23

Cuna TsKecTH Ha JpyTrux
ma”HeTax. @u3nyeckue
XapaKTEPUCTUKH IJIAHET

bubmnoreka LIOK https://m.edsoo.ru/ff0al502

24

I/I3MepeHHe CHIIL. Z[I/IHaMOMeTp

bubnmnoreka [{OK https://m.edsoo.ru/ff0al8cc

25

Bec tena. HesecomocTh

bubmuoteka [{OK https://m.edsoo.ru/ff0al778

26

CrnoxeHue IByX CHII,

bu6mmoreka LIOK https://m.edsoo.ru/ff0ala70




HaIpaBJICHHBIX 1O OJHOMN
npsimoil. PaBHozelcTByomas
cuil

27

Pemenue 3agau no reme
"PaBHonelicTByIOMAs cui'

28

Cuna tpeHus u €€ BUIBL.
Tpenue B IpUpOAE U TEXHUKE

bubmoteka [{OK https://m.edsoo.ru/ff0alb9c

29

JlaGoparopHas paboTa
«W3ydeHue 3aBUCUMOCTH
CHJIBI TPEHUSI CKOJIBKEHHS OT
CHJIBI JIaBJICHUSI U XapaKTepa
COIPHUKACAIOLINXCS
ITIOBEPXHOCTEN»

bubnunoreka [{OK https://m.edsoo.ru/ff0alcc8

30

Pemenne 3ama4 Ha
onpeeraeHue
PABHOJICUCTBYIOIICH CUIIBI

31

Pemenne 3amau no TemaM:
«Bec Tenay, «I'paduueckoe
n300pakeHne cuin, « CHIIbI,
«PaBHOIEUCTBYIOIIAS CAIDY

bu6nmoreka LIOK https://m.edsoo.ru/ff0alde0

32

KoHnTponbHas pabota 1o
TemaM: «MexaHu4decKoe
IBIKCHUE», «Macca,
IUIOTHOCTRY, «Bec Temay,
«I"padnueckoe n300pakeHne
cuy, «Cuibeny

33

JaBnenne. CriocoOb1

bubnnoreka [1OK https://m.edsoo.ru/ff0a20a6




YMCHBIICHUSA U YBCINYCHUA
JaBJICHHUA

JlaBrenue raza. 3aBUCUMOCTh

34 IaBJIEHMS ra3a OT 00bEMa, bubnnoreka LOK https://m.edsoo.ru/ff0a2376
TeMIIepaTyphl
[lepenaua naBnexus
e eJIaMH,
35 TBEPABIMI TEITAMH bubnnorexa LOK https://m.edsoo.ru/ff0a25b0
JKHJIKOCTSIMHM U ra3aMHy. 3aKOH
ITackans
JlaBieHne B )XHAKOCTH U rase,
36 BBI3BAaHHOE JEHCTBHEM CHJIBI bu6nuoreka LIOK https://m.edsoo.ru/ff0a2718
TSAKECTU
Pemenne 3ama4d mo reme
37 | «JlaBieHue B )KUJIKOCTH U bu6nmoreka [{OK https://m.edsoo.ru/ff0a2826
raze. 3akon [Tackams»
38 CooOmarommecs Cocyabl bu6nmoreka [IOK https://m.edsoo.ru/ff0a2970
39 | T'uppaBnuyeckuit mpecc bubnnoreka L{OK https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopuHeBon
JKHUIKOCTHBIM HAacoc
AtMmocdepa 3emian u
41 bep . bu6nmoreka LIOK https://m.edsoo.ru/ff0a2b5a
MPUYUHBI €€ CYIIECTBOBAHUS
Bec Bo3ayxa. ATmMochepHoe
42 bu6nmoreka LIOK https://m.edsoo.ru/ff0a2b5a
aBJIEHUE
N3mepenne atmocdepHOTro
43 P Pep bubmnoreka LIOK https://m.edsoo.ru/ff0a2da8
napieHus. OneIT Toppuueniu
44 | 3aBucUMOCTh aTMOC(EepHOTO bu6mmoreka LIOK https://m.edsoo.ru/ff0a2fc4




JaBJICHUS OT BBICOTHI HaJl
YpOBHEM MOPS

45

bapomerp-anepoun.
ATMmocdepHoe TaBiieHHe Ha
Pa3IUYHBIX BHICOTAX

bubnnoreka LOK https://m.edsoo.ru/ff0a2fc4

46

Perrenne 3agau mo reme "
ATtmocdepHoe naBrneHue"”

47

HeﬁCTBHC KHUIKOCTH M I'a3a Ha
IOTrPY>KCHHOC B HUX TCJIO.
ApXI/IMGI[OBa cHhJia

bu6nmoreka LIOK https://m.edsoo.ru/ff0a3276

48

JlaGopaTopHas pabota
«Omnpenenenue
BBITAJIKMBAIOIIEN CHIIBL,
JICUCTBYIOILECH HA TEJIO,
MOTPYKEHHOE B )KUJIKOCTH

bubmuoteka I{OK https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas pabora 1o
teme «HccienoBanme
3aBHCHMOCTH Beca Tejia B
BOZIe OT 00BEMa MOTPyKEHHOU
B )KHJIKOCTh YaCTH Tellay

bu6numoreka LIOK https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

bubmuoreka [{OK https://m.edsoo.ru/ff0a3a96

51

JlabopaTopHas pabota
"KoHcTpyupoBaHue
apeoMeTpa Win
KOHCTPYHUPOBAHUE JIOJKH U
OlpeJieNIeHre €€




rpy30M0aBEMHOCTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
BosayxormuiaBanuey,
«JlaBneHue TBEPABIX TET,
JKUJIKOCTEH M Ta30B»

bu6mmoreka [IOK https://m.edsoo.ru/ff0a3654

53

KonTponbhas padbora no teme
«/laBnenue TBepAbIX TEN,
JKHAKOCTEN U Ta30B)

54

Mexanuueckasi pabora

bubnmoreka [{OK https://m.edsoo.ru/ff0a3{82

55

MoimHocTh. Enuannsl
MOIITHOCTH

bu6nmoreka LIOK https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOI TIPU
noabEMeE 110 JIecTHHIIE"

57

[Ipoctsie MexaHu3Mmsl. Poryar.
PaBHOBecue cui Ha ppryare

58

Peruaru B TexHuKe, OBITY U
npupoze. JlaboparopHast
pabora «MccnenoBanue
YCJIOBUI PAaBHOBECHSI pblUaray

0.5

bubnunoreka [{OK https://m.edsoo.ru/ff0a478e

59

Pemenue 3ana4 no teme
«Y CII0BUsL paBHOBECHS
pbIyara

bubnnorexa LIOK https://m.edsoo.ru/ff0a48a6

60

KoadhdumuenT nonesnoro
JEHCTBHSI MEXaHU3MA.

0.5




JlabGopaTopHas pabota
«M3mepenne KIIJ[ HakIOHHON
TUIOCKOCTH»

61

Pemmenue 3agad mo reMme
"Pabora, mourHOCTh, KIT/"

bubmnoreka LIOK https://m.edsoo.ru/ff0ad4c48

62

Mexanuueckasi JHEPTHSL.
Kunernueckasa u
MOTEHUHAJIbHAS SHEPTUs

bu6mmoreka IIOK https://m.edsoo.ru/ff0a4252

63

3aKoH COXpaHCHHA
MEXaHUYeCKOM SHCPTUU

bu6mmoreka LIOK https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEPUMEHT IO TEME
"IKCEePUMEHTAIBHOE
ornpejeneHNne N3MEHEHHUS
KUHETHYECKON 1
MOTEHIIUAIBHON YHEPTUU TIPH
CKaTBIBAaHMUM TeJa I10
HaKJIOHHOM IJTOCKOCTH"

65

KoHnTponbsHas pabora 1o Teme
«PaboTa 1 MOIIIHOCTE.
OHeprus»

66

PesepBubIit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe aBrxeHue"

bu6mmoreka LIOK https://m.edsoo.ru/ff0adec6

67

PesepsHblit ypok. Pabota ¢
TekcTtaMu 1o Teme "JlaBiaeHue
TBEPABIX TEJN, )KUIKOCTEN U

bu6mmoreka LIOK https://m.edsoo.ru/ff0a4ffe




rasos"

PesepsHblit ypok. Pabora ¢

68 Texcrtamu 1o teme "Pabora. 1
MorutHocTh. DHeprus”
OBLIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

68

12




8 KVIACC

Ne i/ Tema ypoka
KoanuecTBo yacos DJIeKTPOHHBIEe HU(POBbIE 00pa3oBaTeIbHbIC PeCypChl

KoHnTpoabHbIe IpakTnyeckue

B
cero padoThI padoThI

OCHOBHBIE TIOJIOKEHUA
MOJICKYJISIPHO-KUHE THYECKOM
TEOPUH U MX OIBITHBIC

1 bubmuoteka [{OK https://m.edsoo.ru/ff0a5256

MMOATBCPIKACHUS

Macca n pa3mep aTOMOB U
MOJIEKYJI

Mopenu TBEpIOTO, )KUIKOTO U
3 ra3o00pa3HOro COCTOSIHUM 1 bubimoreka LOK https://m.edsoo.ru/ff0a540e

BCIICCTBA

OOBbsicHeHUE CBOMCTB
TBEPAOTO, JKUIKOTO U
ra3000pa3HOT0 COCTOSTHHMA
BEIIECTBA HA OCHOBE
IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUHU

Kpucraninueckue n

1 bu6numoreka LIOK https://m.edsoo.ru/ff0a5800
amopQHbIe Tena

CmauuBanue u
6 KalWUIPHOCTb. 1 bubnuorexa IHOK https://m.edsoo.ru/ff0a5530

HOBerHOCTHOG HaTAXKCHHUC




TemoBoe pacmmpenue n
CoKaTHe

bu6mmoreka [IOK https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b
TeMIIepaTypbl CO CKOPOCTBIO
TEIUIOBOT'O JABMKEHUS YaCTHULL

BHyTpeHHsIs SHEprHUsl.
CnocoObl U3MEHEHUS
BHYTPCHHEH SHEPTUU

bubmuoreka I{OK https://m.edsoo.ru/ff0a5¢60

10

Bupl Teronepenaun

bu6mmoreka LIOK https://m.edsoo.ru/ff0a6412

11

Ypok-koHpepeHus
"[IpakTrueckoe
UCTIOJIb30BaHUE TEIUIOBBIX
CBOMWCTB BEILLIECTB U
MaTepHalioB B LENAX
sHeprocoepexeHus"

bubmuoteka [{OK https://m.edsoo.ru/ff0a65c0

12

KonnuecTBO TEMIOTEL.
VY eapHas TEIIOEMKOCTD

bubmuotexa [{OK https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIIOBOTO
Oamanca. TermiooOMeH u
TEIIOBOE PAaBHOBECHE

bubmuotexa [{OK https://m.edsoo.ru/ff0a7088

14

JlaGoparophas pabota
"HccnenoBaHue siBIEHUS
TEII000MEHa TpU
CMEITNBAHUHT XOJIOIHON 1
ropsiaei Boabl"

bubmuoteka I{OK https://m.edsoo.ru/ff0a6a98

15

Pacuer koauuecTBa TCIIJIOTHI,




HEOOXOIUMOTrO I
HarpeBaHHH TCJIa 1
BBIJICIISIEMOTO UM TIPH
OXJIAKICHUM

JlaboparopHnas pabota

16 | "Omnpenenenue yaenbHOMR bubimoreka LHOK https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BeIecTBa"

17 DHCPIHsl TOMLINBA. ¥ ACILHAS bubmuoteka I{OK https://m.edsoo.ru/ff0a7b5a
TEIJIOTa CTOPAHUS
[InaBneHue u oTBepEBaHNE

18 | KpuCTAIIMYECKHX TEll. bubnuoreka L{OK https://m.edsoo.ru/ff0a71d2
VY nenbHas TEIIOTa TUTABICHHS
JlaboparopHnas pabota

19 "OnpeneneHue yaeiabHON bu6mmoreka L{OK https://m.edsoo.ru/ff0a72fe
TEIUIOTHI TIJIaBJICHUS Jibaa"

20 Hapoobpazosarie bubnmuoteka [{OK https://m.edsoo.ru/ff0a740c
KoHeHcanus. Mcnapenue
Kunenue. Y aenpHas Teminora
napooOpa3oBaHus U

21 KOHJICHCAIlUH. 3aBUCUMOCTh bu6mmoreka [IOK https://m.edsoo.ru/ff0a786¢
TeMITepaTypbl KUIICHHSI OT
aTMOC(EPHOTO J1aBIICHUS

22 | BuaxHOCTb BO3aYyXAa. bubmmoreka L1OK https:/m.edsoo.ru/ff0a7628

JlaGopartopHnast pabota
"Onpenenenue
OTHOCHUTEJILHOM BJIAXKHOCTH




BO3ayXxa"

23

Pemenue 3agay Ha
ONPEACIICHUE BIIAXKHOCTH
BO3AyXa

24

[TpuHIHIIBI paOOTHI TETIIOBBIX
nsuraresne. [laposas
TypOuHa. /[Burarens
BHYTPEHHETO CrOpaHus

25

KIIJI TenoBoro aBurares.
TemnoBbIe IBUTaTEIN U
3alllUTa OKPYKAIOIIEH cpeibl

bubnmoreka L{OK https://m.edsoo.ru/ff0a7c¢7¢c

26

3aKOH COXpaHEHHUs U
MIpEeBpALICHHs SHEPTUHU B
TEIUIOBBIX IpoLieccax

27

[ToaroTroBka K KOHTPOJIBHOMI
pabore o Teme "TeroBsie
sBieHud. MIamMeHenue
arperaTHbIX COCTOSIHUM
BelrecTna"

bubmuoteka [{OK https:/m.edsoo.ru/ff0a83{2

28

KonTponbhas padbota no teme
"TemnoBble IBICHUA.
N3menenue arperaTHbIX
COCTOSIHUH BemecTsa'

bubmuoteka [{OK https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Teu. [[Ba pona
ANEKTPUICCKUX 3aPs/IOB

30

Ypok-ucciieroBaHue




"OnexTpuzanus Tel
WHIYKIUEN U NTPU
CONPUKOCHOBEHUH"

31

B3anmopeiicTBue 3apsyKeHHBIX
ten. 3akon Kynona

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

32

DNEKTPUUYECKOE TOJIE.
HanpsxennocTts
JJIIEKTPUYECKOTrO IOJIA.
[IpuHuun cynepno3unun
JJIEKTPUYECKUX MOJIEH

bubnmnoreka [{OK https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snextpuueckux
3apsAA0B. DJIEMEHTAPHBIN
3apsan. CtpoeHue atoma

34

[TpOoBOAHUKY U AUDTICKTPHKH.
3aKOH COXpaHEHHUS
ANIEKTPUYECKOTO 3apsijia

bubnuoreka [{OK https://m.edsoo.ru/ff0a8ef6

35

Pemrenue 3amad Ha
MPUMEHEHNE CBOICTB
AIIEKTPUUYECKHUX 3apsI/IOB

bu6mmoreka [IOK https://m.edsoo.ru/ff0a90cc

36

DNeKTpUYECKUH TOK, YCIOBUS
€ro CyIlIeCTBOBAHMUSI.

W CTOYHHKYN 3IEKTPUUECKOTO
TOKa

bubmuoteka [{OK https://m.edsoo.ru/ff0a95a4

37

JIeNCTBUSA SIEKTPUIECKOTO
TOKa

bu6mmoreka [IOK https://m.edsoo.ru/ff0a96b2

38

Ypok-ucciieroBaHue




" JleficTBHE 3IEKTPUUECKOTO
IIOJIs HA POBOJAHUKHU U
JTURJIEKTPUKA"

39

DNEeKTPUIECKUN TOK B
MeTaJlIaX, KHUJIKOCTSIX U ra3ax

bu6mmoreka LIOK https://m.edsoo.ru/ff0a9838

40

OnexTpuyecKas Lenp 1 e€
COCTaBHBIE YaCTH

41

Cuna toka. JlabopaTopHas
pabora "M3mepenue u
peryaupoBaHue CHIIbI TOKA"

0.5

bu6mmoreka [{OK https://m.edsoo.ru/ff0a8bd6

42

DJeKTpUYECKOe HaIpsHKEHUE.
BoasT™merp. JIaboparopHas
pabota "U3mepenue u
peryJMpoBaHue HanpspKeHus"

0.5

bu6mmoreka [IOK https://m.edsoo.ru/ff0a9¢14

43

ConpoTHBII€HNE IPOBOIHUKA.
VY nenpHOE COMPOTHBIICHNE
BEIIIECTBA

bu6mmoreka LIOK https://m.edsoo.ru/ff0aa738

44

JlaboparopHas pabota
"3aBUCUMOCTH
IEKTPUIECKOTO
COIIPOTHBIICHHSI TPOBOTHUKA
OT €ro JUTUHBI, TUTOIIAIN
MOTIEPEYHOTO CCUCHHS U
Marepuana"

bubmuoteka [{OK https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma it

bubmnoreka LIOK https://m.edsoo.ru/ff0aad44a




y4acTKa Lenu

46

JlaboparopHast paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UIYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHHUS
PE3UCTOpa U HANIPSHKCHHS Ha
pesucrope"

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

47

[TocnenoBarenbHOE U
MapaJuIEIbHOE COCIUHEHUS
MIPOBOJHUKOB

48

JlaboparopHnas pabota
"IIpoBepka nmpasuiia
CJIO’KEHUSI HAIIPSKECHUN TIpU
MOCJIeIOBATEIHHOM
COCZMHEHHUH JIBYX
pe3uctopoB”

bubmuoteka [{OK https://m.edsoo.ru/ff0aaa58

49

JlaGopatopHas pabota
"[IpoBepka nmpaBuia AJis CUJIbI
TOKa MPH MapajieIbHOM
COEIUHEHUH PE3UCTOPOB"

bu6mmoreka [IOK https://m.edsoo.ru/ff0aadle

50

Pemenne 3aJa4d Ha
IMPUMCHCHUEC 3aKOHA Owma JJIA
Pa3INIHOI0 COCANHCHUA
IMPOBOIHUKOB

bubmuoteka [{OK https://m.edsoo.ru/ff0aaf8a

51

PaGota u momrHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

bubmuoteka [{OK https://m.edsoo.ru/ff0ab124




52

JlabopaTtopHnast pabota
"Onpenenenue padboTs U
MOIITHOCTH AJIEKTPHYECKOTO
ToKa"

bu6mmoreka [IOK https://m.edsoo.ru/ff0ab3e0

53

DNeKTpUYECKUE LIENH U
MOTPEOUTENH IIEKTPUUECKOMN
sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE

bu6mmoreka [{OK https://m.edsoo.ru/ff0ab660

54

IToaroroBka K KOHTPOJIBHOMI
paboTte mo Teme
"DnexkTpruuecKkue 3apsbl.
3apspKeHHbIE Tela U UX
B3aNMOECHCTBH.
IToCTOSIHHBIN 2TIEKTPUYECKUN

n

TOK

bubmuoreka I{OK https://m.edsoo.ru/ff0abd2c¢

55

Konrponbnas padora mo reme
"DeKTpUUeCcKUe 3apsbl.
3apspKeHHBIE Tena U UX
B3aUMOJICUCTBUS.
IToCTOSIHHBIN 2TIEKTPUYECKUN

TOK"

bu6mmoreka [{OK https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIC MArHUTEI, HX
B3aUMOJIEVCTBUE

57

Ypok-ucciieroBaHue
"N3yuenue nonei
TOCTOSIHHBIX MarHuTOB"

bubmuoteka I{OK https://m.edsoo.ru/ff0ac3d0

58

MarnauTtHoe 1nose. MarautHoe

bubmuoteka [{OK https://m.edsoo.ru/ff0acOba




noJjie 3eMJIA U €ro 3HaUeHUE
IUTSL J)KU3HHU Ha 3eMiie

59

OmnsIT Opcrena. MaruutHoe
I10JIE DJIEKTPUYECKOT0 TOKA
MarauTHO€ noJie KaTyIIKH C
TOKOM

bu6mmoreka [{OK https://m.edsoo.ru/ff0ac1d2

60

[Ipumenenue
AJIEKTPOMATHUTOB B TEXHHUKE.
JlaboparopHast paboTa
"N3yueHue nencTBus
MarHMTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM"

0.5

bubmuoreka I{OK https://m.edsoo.ru/ff0ac74a

61

DNeKTpoABUTaTENb
IIOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
AJIEKTPOJABUraTENICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoncrpyupoBanue u
n3ydeHue paboThbl
AIEKTPOABUTATENS "

bubmuoteka I{OK https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apanest. 3akoH
3JIEKTPOMATrHUTHOMN
nHaykiuu. [Ipasuno Jlenna

63

Onexrporeneparop. CrocoOsl
IIOJIyYEHUS DIIEKTPUUECKOU
SHEpPruu. DJIEKTPOCTAaHIIMHU Ha




BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUu

64

IToaroroBka K KOHTPOJIBHOMI
pabote 1o Teme
"DneKTpuuecKue u
MAarHUTHBIC SIBJICHUS"

65

Konrponsnas padora o reme
"DnexkTpuueckue u
MarHuTHBIC sIBJICHUS"

bubnmnoreka [{OK https:/m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢
TeKcTaMu 110 TeMe "TeroBrie
sBiieHus"

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

67

PesepBHblit ypok. Pabora c
TEKCTaMU 110 TEME
"IIoCTOSHHBIN NEKTPUUIECKUI

n

TOK

bubmuoreka [{OK https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora c
TEKCTaMU I10 TEME
"MarguTtHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5




9 KUIIACC

Ne i/ Tema ypoka

KoaunuyecTBO 4acoB

JyieKTpoHHbBbIe LM (pPoBLIE 00pa3oBaTebHbIE PeCypPChl

Bcero

KoHnTpoabHbIe

IpakTnyeckue

padoThbI

padoThbI

MexaHnyeckoe IBMKEHUE.
MarepuanbHasi TOUKa

Cucrema orcuera.
OTHOCHUTENBHOCTEH
MEXaHUYECKOTO IBUKECHUS

but6mmoreka [{OK https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE NIPSIMOJIMHEWHOE
JBUKEHHE

bubmmoreka [{OK https://m.edsoo.ru/ff0ad19a

HepaBnomepHoe
IIPSIMOJIMHEVHOE IBUYKEHUE.
CpenHsisi 1 MTHOBEHHAs
CKOPOCTh

IIpssmonuueliHoe
PaBHOYCKOPEHHOE JIBH)KEHHUE.
Yckopenue

but6mmoreka L{OK https://m.edsoo.ru/ff0ad8d4

CKopOoCTh MPSIMOJTMHEHHOTO
PAaBHOYCKOPEHHOTO JIBM)KEHHS.
['paduk ckopoctu

JlaGopaTopHas pabota
"Omnpezaenenne yCKOpEHus Tena
IPY PaBHOYCKOPEHHOM

bubnuotexa [{OK https://m.edsoo.ru/ff0adb18




JABHUXKCHUU I10 H&KJ’IOHHOﬁ
mwIockocTu"

CB0OOOIHOE TTaICHUE TE.

8
Omneitel [Nanmnes
PaBHOMEpHOE IBUKEHUE 110
okpy>kHocTu. [lepron u yacrora
9 Py P . g bubmuoreka [{OK https:/m.edsoo.ru/ff0ael76
obparenus. Jluneitnas u
YIJI0Bast CKOPOCTH
10 LleHTpOCTpEMHUTETHEHOE
YCKOpEHHUE
[TepBriii 3akoH HproTOHA.
11 but6mmoreka I{OK https://m.edsoo.ru/ff0ae612
Bexkrtop cumbl
Bropoii 3akon HeroToHa.
12 p . but6mmoreka [{OK https://m.edsoo.ru/ff0ae72a
PaBHogelicTByIOIIIAsA CHIla
Tperuii 3akon HerotoHa.
13 P but6mmoreka [{OK https://m.edsoo.ru/ff0ae982
Cynepno3unus cui
Pewenue 3aiay Ha npyUMeHEHUE
14 A P bubmuoreka [{OK https:/m.edsoo.ru/ff0aeb6c
3ak0oHOB HproTOHA
15 Cuna ynpyrocrtu. 3akoH ['yka bu6nunoreka LIOK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cuna
YIPYTOCTH»
JlabopaTtopHas pabota
17 «OmnpeneneHune KeCTKOCTH bu6mmoteka L{OK https://m.edsoo.ru/ff0ace28
IPYKUHBD)
18 Cuna tpenus bu6mmoreka LIOK https://m.edsoo.ru/ff0af738
19 Pemenue 3amaud mo teme «Cuita bu6mmoreka I{OK https://m.edsoo.ru/ff0afa26




TPEHUSD»

20

JlabopaTtopHas pabota
"Onpenenenue ko3 PunneHra
TPEHUS CKOJIBKEHUS"

bubmuoreka L{OK https://m.edsoo.ru/ff0af8be

21

Pemenune 3agay mo reme
"3akonsl Herorona. Cuita
ynpyroctu. Cuiia Tpenus"”

bubnmnoreka [{OK https://m.edsoo.ru/ff0afb8e

22

Cuiia TSHKECTH M 3aKOH
BCEMHPHOTO TATOTCHUSI.
Yckopenue cBOOOIHOTO
naJIcHus

but6mmoreka L{OK https://m.edsoo.ru/ff0af044

23

VYpok-koHbepenius "JIBmxeHne
TEJ BOKPYT TPaBUTAIMOHHOTO
nentpa (CoHeyHas cucTemMa).
lNanaktukn"

24

Penrenue 3amau mo treme "Cuia
TSDKECTH Y 3aKOH BCEMUPHOTO
TAroTeHus"

but6mmoreka I{OK https://m.edsoo.ru/ff0af5f8

25

IlepBasg kocMH4YecKasi CKOPOCTb.
HesecoMocTs u nieperpysku

bubnuoteka [{OK https://m.edsoo.ru/ff0af33¢c

26

PaBHOBeCHE MaTepUATLHON
TOYKHU. AOCOTIOTHO TBEPOE
Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO

BpallleHus

bubnmnoreka [{OK https://m.edsoo.ru/ff0afe36

27

MowmenT cuinbl. LleHTp TsokecTn




28

Penrenue 3amad mo reme
"MowmenT cuibl. L{enTp
TOKECTH"

but6mmoreka [{OK https://m.edsoo.ru/ff0b02b4

29

OJITOTOBKA K KOHTPOJILHOU

I1

pabote mo Teme "MexaHu4YecKoe
nBIkeHue. Bzaumonencreue

TCII

bu6nunoreka LIOK https://m.edsoo.ru/ff0b0408

30

KonTponbhas pabota mo Teme
"MexaHN4eCcKoe IBUKEHIE.
B3aumoneiictue Ten"

bubnuoteka [{OK https://m.edsoo.ru/ff0b06ec

31

Nmnyinbsce Tena. Umiynse cumsl.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

bubnmnoreka [{OK https://m.edsoo.ru/ff0b07fa

32

Pemenue 3amay mo treme "3akoH
COXpaHEHUs UMITyJibca"

bubmuoreka [{OK https://m.edsoo.ru/ff0b096¢

33

VYpok-koH(pepeHHs
"PeakTUBHOE OBUXEHUE B
MPUPOJIC U TEXHUKE"

34

Mexanuueckas pabora u
MOIITHOCTb

bubnuoreka [{OK https://m.edsoo.ru/ff0b0a84

35

PaGoTa CHIIBI TSOKECTH, CHIIBI
YOPYTOCTH M CHJIBI TPESHUS

bubnuoteka L{OK https://m.edsoo.ru/ff0b0db8

36

JlaGoparopHas pabota
«Onpenenenne padoThl CUIIbI
TPEHUs IPH pAaBHOMEPHOM




JABMXXCHHH TCJIa 110
FOpHSOHTaHBHOﬁ ITOBEPXHOCTU»

37

CBsI3b 9HEPTHH U pabOTHI.
IloTenumanbHas YHEprus

38

Kunernueckas sHeprus.
Teopema 0 KUHETUYECKOU
SHEPruu

bubnnoreka [{OK https://m.edsoo.ru/ff0b0c32

39

3akoH COXPAHCHUA DHCPIUU B
MCXaHUKEC

40

JlaGopaTopHas pabota
«M3y4eHne 3aKoHa COXpaHCHHS
DHEPTUN

but6mmoreka L{OK https://m.edsoo.ru/ff0b12fe

41

KonebarenpHoe OBMKEHNE U €TI0
XapaKTEPUCTHKH

bubnuotexa [{OK https://m.edsoo.ru/ff0b1858

42

3aryxaroiue KojaeoaHus.
BeinyxaeHHbIE KOIeOaHMUs.
Pe3onanc

bubnmoreka [{OK https://m.edsoo.ru/ff0b20f0

43

MaremMaTH4eCcKul u
MPYXKUHHBIA MasSTHUKU

44

Ypok-uccienoBanue
«3aBUCHUMOCTb IIEpHOJA
KOJIEOAHUH OT JKECTKOCTH
IIPY’KUHBI U MacChl Ipy3a»

bubnmnoreka [{OK https://m.edsoo.ru/ff0b197a

45

[TpeBpatieHre sHEPTUU NpU
MEXaHUYECKUX KOJIeOaHUAX

46

JlaGopaTtopHnas pabota

but6mmoreka I{OK https://m.edsoo.ru/ff0blaec




«Omnpenenenue 4acToThl U
nepuojia KoaeoaHuit
MIPY>KUHHOTO MasITHHKA

47

JlaGopaTopHas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuojia Kojaebanuii rpysa,
IIOABCIHICHHOI'O K HUTH, OT
MacChl Tpy3a»

but6mmoreka [{OK https://m.edsoo.ru/ff0b197a

48

MexaHnyecKue BOJHBI.

CBolicTBa MEXaHMYECKHUX BOJIH.

HpOI{OJ'H)HBIe H ITOMNICPCUYHBIC
BOJIHBI

bubnmoreka [{OK https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHus
"MexaHu4ecKre BOJIHBI B
TBEpAOM Tene. CelicMuueckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3ByKa

51

Ypok-uccienoBanue
"Habaroneaue 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTUYECKUN PE30HAHC

53

VYpok-koHpepeHus
"V1pTpa3ByK U HH(}pa3ByK B
MIPUPOJE U TEXHUKE"

bubnuotexa [{OK https://m.edsoo.ru/ff0b23ca




54

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHn4eckue
KOoJICOaHHS 1 BOJIHEI"

bubnuotexa [{OK https:/m.edsoo.ru/ff0b25{0

55

KonTponbHas pabota no teme
"3aKOHbBI COXPaHEHHUSI.
Mexannyeckue KonebaHus 1
BOJIHBI"

56

DIIeKTPOMArHuTHOE TOJI€.
3JI€KTpOMaFHI/ITHBIe BOJIHBI

bubnuoreka I{OK https://m.edsoo.ru/ff0b2abe

57

CpoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

58

VYpoxk-koHpepenus "kana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIsS
COTOBOI1 cBs31"

bubnmnoreka [{OK https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccinenosanue "M3yuenue
CBOICTB 3JIEKTPOMarHUTHBIX
BOJIH C IOMOIIIbI0 MOOMIIBHOTO
tenedona"

but6mmoreka I{OK https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3amayu Ha onpeneneHue
YaCTOTHI U IJIUHBI
AIEKTPOMAarHUTHOW BOJIHBI

61

DneKTpOMarHuTHas pupo/ia
cBeTa. CKOpOCTh CBETA.

but6mmoreka [{OK https://m.edsoo.ru/ff0b31d0




BonHOBBIE CBOMICTBA CBETA

62

Hcrounnku ceera.
IIpssmonuHeliHOE
pacrpoCcTpaHEHHE CBETA.
3armenus Connua u JIyHsl

bubnmnoreka [{OK https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKCHHS CBETA.
3epkaina. Pemenue 3a1au Ha
MPUMEHEHHE 3aKOHA OTPaKEHUS
CBETa

bubmuoreka [{OK https://m.edsoo.ru/ff0b38c¢4

64

HpeJIOMJ'ICHI/IG cBeTa. 3aKOH
MMPEIOMJICHU CBETA

bubnmnoreka [{OK https://m.edsoo.ru/ff0b3aca

65

[TonHOE BHYTpEHHEE OTPAKEHUE
cBeta. Mcnonbp3oBaHue MOJIHOTO
BHYTPEHHETO OTPa)KEHUS B
ONTHUYECKUX CBETOBOJAX

but6mmoreka I{OK https://m.edsoo.ru/ff0b3c5¢

66

JlaGopaTopHas pabota
"UccnemoBanne 3aBUCUMOCTH
yTJia IPEJIOMJICHUSI CBETOBOTO
Jyda OT yIJIa MajJieHus Ha
rpaHuie "Bo3nyx-crekyno""

67

VYpok-koHbpepeHIus
"Ucnonap30BanHye MOJHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

68

JInusel. OnTuueckast cuiia

but6mmoreka [{OK https://m.edsoo.ru/ff0b3f2¢




JIMH3BI

69

[Toctpoenne nzodpaxeHuii B
JIMH3ax

bubnuoreka I{OK https://m.edsoo.ru/ff0b444a

70

JlaboparopHas paboTa
"Onpenenenue HOKyCHOTO
PACCTOSIHUS ¥ ONITUYECKON CHITBI
coOuparornieii TUH3bI"

bubnmnoreka [{OK https:/m.edsoo.ru/ff0b4206

71

Ypoxk-koHpepeHus
"OnTuyeckue JINH30BbIE
npudopsr"”

but6mmoreka L{OK https://m.edsoo.ru/ff0c0a7e

72

['ma3 kak onTuyeckas cucrema.
3peHue

bubmuoteka [{OK https://m.edsoo.ru/ff0b4684

73

Ypok-koHpepentws "JlederTo
3penusi. Kak coxpanuts 3peHue"

74

Pasnosxxenue 6enoro ceera B
cnektp. OneiTel HptoTOHA.
CrnosxeHue CeKTpaibHbIX
uBeToB. Jlucnepcus cBera

bubmuoreka L{OK https://m.edsoo.ru/ff0c0f4c

75

JlaboparopHast paboTa "OnBITHI
0 Pa3JIOKEHHIO OEIOTo CBETa B
CIEKTp M BOCTIPUATHIO LIBETA
NPEMETOB MPH UX HAOIIOCHUN
Yyepe3 [BETOBbIC (PHIBTPHI"

bubmuoreka I{OK https://m.edsoo.ru/ff0cOe2a

76

Ypok-npaktukym "BoaHoBbIe
CBOMCTBA CBETA: IUCIIEPCHUS,
uHTepdepeHus u audpaxaus”




OmneiTel Pesepdopaa u

77 but6mmoreka [{OK https://m.edsoo.ru/ff0c12a8
TJIaHeTapHasi MOJIEh aTOMa

73 IToctynater bopa. Monens
aroma bopa
Hcnyckanue U MOTJIOIICHNE

79 cBeTa aToMoM. KBaHTHI. bubmuoreka [{OK https://m.edsoo.ru/ff0c144¢
JIuneiyaTsie CIIEKTPHI

80 ¥ POK-TpAKTHIy M "Ha?moz[eHI/Ie bubmuoreka [{OK https://m.edsoo.ru/ff0c1550
CIIEKTPOB UCITyCKaAHUS

81 PannoakTHBHOCTE U €€ BUIIBI but6mmoreka [{OK https://m.edsoo.ru/ff0c1672

82 CTpOCHHE aTOMHOTO 51pa. bubnnoreka I{OK https://m.edsoo.ru/ff0c18ac
Hyxknonnas Mmonens

83 PaaHoaKTHBHbIE MPEBPAILICHH. bubnuoreka I{OK https://m.edsoo.ru/ff0clal4
N3oTomnsl
Pemenue 3amay mo reme:

84 "PagmoakTUBHBIE bubmuoreka I{OK https://m.edsoo.ru/ff0c1b4a
npespauieHus”

85 ITepuon nonypacnana
VYpoxk-koHdepeHuus

86 "PagmoakTUBHBIE U3ITyUYEHUS B bubnuoteka [{OK https://m.edsoo.ru/ff0c2126
MIPUPOJE, METUIIMHE, TEXHUKE"
Snepuble peakiuu. 3aKOHBI

87 COXpAaHEHUS 3apST0BOTO U bubnuoteka [{OK https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

88 DHEpIHs CBA3H ATOMHBIX A1Cp. bubnmoreka [{OK https://m.edsoo.ru/ff0c1d7a

CBs13p Macchl U SJHEPTUU




89

Pemenune 3agad mo teme
" nepuble peakuun"

90

Peakinu cuHTe3a U aeeHus
anep. Mctounuku s3ueprun
CoHma 1 3BE31

but6mmoreka [{OK https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus "Anepuas
sHepreTuka. JlencTBus
PaAMOAKTUBHBIX M3TyYEeHUN Ha
JKUBbIE OPraHU3MBbI"

92

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme
"DeKTpPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHbIE BOJIHBI.
KBanrtosrsle siBiieHusa"

butmuoreka I{OK https://m.edsoo.ru/ff0c223¢

93

KonTponbnas pabota mo Teme
"DNEeKTpOMarHuTHOE TOJIE.
DNIEKTPOMArHUTHbIE BOJHBI.
KBanrtoBbie siBeHus"

94

[ToBTOpEeHME, 06OOIICHHE.
JlabopatopHblie pabOTHI 1O
Kypcy "BzaumoperictBue ten"

bubmuoreka [{OK https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 06061IeHuE.
Pemenue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TeMe
"TemoBbie mpornecch”

bubnuotexa [{OK https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, 06061IeHNE.
Pemenue pacuyeTHbIX U

but6mmoreka [{OK https://m.edsoo.ru/ff0c2a22




KauyeCTBEHHBIX 3a71a4 10 TEME
"KII/] TermoBeIx aBurarenei”

97

[ToBTOpenue, o6o0IIEeHHE.
Pemenne pacuyeTHbIX U
Ka4eCTBEHHBIX 3a]a4 10 TeMe
"KIII snexTpoycTaHoBOK"

bubnuotexa [{OK https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, obo0IIEeHHE.
JlaGopaTopHbie pabOTHI IO
Kypcy "CseToBbl€ sIBIEHUA"

bubnmnoreka [{OK https://m.edsoo.ru/ff0c2¢52

99

[ToBTOpeHue, o6o0IIEeHHE.
Pabora ¢ Tekcramu o Teme
"3aKOHbBI COXpaHEHUS B
MexaHuke"

but6mmoreka L{OK https://m.edsoo.ru/ff0c2d6a

10

[ToBTOpEHME, 060OIICHHE.
Pabora ¢ Tekcramu 1o Teme
"Konebanus u BOJIHBI"

bubnmnoreka [{OK https://m.edsoo.ru/ff0c2e82

10

[ToBTOpeHue, 06061IeHNE.
Pabora ¢ TekcTtamu o Teme
"CBeToBEI€E aBiIeHUA"

but6mmoreka L{OK https://m.edsoo.ru/ff0c3044

10

[ToBTOpeHue, 06001IeHNE.
Pabota ¢ Tekcramu 1o reme
"KBanrtoBas u sipepHas pusuka”

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102

27







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET






