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[Ipeamer (kypc) ®@usuka

Knacc 7-9

OO11ee KOJMYECTBO YaCOB 110 yueOHOMY MiaHy coctasiser 272 yaca: B 7
Kjacce — 68 yacoB (2 vaca B Hefento), B 8 kiacce — 102 gaca (3 yaca
B Hezleno), B 9 kiacce — 102 gaca (3 yaca B Hezielnto).

CocraBien B cootrBercTBUU ¢ DenepanbHOl pabodel mporpaMMoil no gpusuke

VueOHHUKH:

[Mepeimkun U. M., BanoB A. W.//®usuka: 7-i kinacc: 0a30BbIi YPOBEHbB:
yueOHUK. AkimoHepHoe obmectBo «M3narensbctBo «IIpocsemenuey, 2023r
[Mepeimkun U. M., BanoB A. W.//®usuka: 8- kinacc: 0a30BbIi YPOBEHbB:
yueOHUK. AkinoHepHoe o6mmectBo «M3narenbetBo «IIpocsemenue», 2024 r
[Teppimikua .M., I'ytaux E.M., UBanos A.U., [Terpoa M.A. ®usuka. 9 knacc:
yueOHuk. AO «M3narensctBo «IIpocsemmenuey, 2025 r.

CocraBurerns:
Cemun A.M.
yUUTEeNb (PU3UKU



IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (Qu3nke Ha ypOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHMS
COCTaBJICHa Ha OCHOBE TMOJIOKEHHUIM M TpeOOBaHUIN K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00Opa30BaTENIbHOM MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke c yuéTtoMm (QenepaabHO paboyel MporpaMMbl
BocniuTanus U KoHnenuuu npenogaBanus yaeOHOro npeamera « Du3ukay.

[Iporpamma 1o (Qu3nke Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHMs
COCTaBJICHa Ha OCHOBE TMOJIOKEHHUIM M TpeOOBAaHUIN K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00Opa30BaTENIbHOM MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke c yuyeTroM (QenepanbHO paboyel NporpaMmbl
BOCTIMTAHUS ¥ KOHIICTIIINU MIPeToaBaHus yd4eOHOTo npeamera « Du3ukay.

CopepxaHue mnporpamMmbl MO (PU3MKE HANpaBiI€HO Ha (POPMUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIUXCS U OPTaHU3alUI0 W3YUCHHS
¢u3nKkn Ha JEATEIBHOCTHONH OCHOBE. B mporpamme mo Qusuke y4UTHIBAIOTCA
BO3MOXHOCTH y4eOHOro npeamera B peanusanuu tpedoanuiit @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaMm OOydYeHHs, a
TaK)K€ MEXIIPEIMETHBIC CBS3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00I1IET0 00pa30BaHUs.

[IporpammMa 10 (Qu3MKe yCTaHABIMBAET paclpeAesieHue Y4eOHOro
MaTepuajia mo rojaMm oOyyeHus (MO KjaccaM), MpeuIaraeT IPUMEPHYIO
MOCTICIOBATEIPHOCT M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
IPEIMETHOTO COJIEPIKAaHUS U yUeTe BO3PACTHBIX 0COOCHHOCTEH 00yJarOINXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IEIbI0 OKAa3aHHUS METOIMYECKON
MOMOIIIH YYUTENIO B CO3/IaHUU padoUeil MporpaMMbl MO0 y4€OHOMY TIPEIMETY.

dusmnka sABASETCS CUCTEMOOOPa3yOIIMM ISl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JiekKAT B OCHOBE
MPOILIECCOB U SIBJICHUM, HM3y4aeMbIX XUMHEH, OUOJIOTHEH, acTpOHOMUEU U
¢usnyeckoil reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MHUpa, TPEAOCTaBIseT Hambojee sCHbIE 00Opa3ibl MPUMEHEHUS HAyYHOTO
METO/Ia TIO3HAHUSA, TO €CTh CII0c00a MOMyUeHUs TOCTOBEPHBIX 3HAHUI O MUDE.

OnHa u3 raBHBIX 33724 (PU3UYECKOro 00pa3oBaHUs B CTPYKTYpe 0OIIEero
00pa3oBaHUsI COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOM T'PaMOTHOCTH U
MHTEpeca K HayKe Y 00ydJaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMIPEANOJIaraeT OBJIAJICHUE
CJIEIYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHMUS,

e OIICHMBATH U IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICJIOBAHNUS;

e UHTEPIPETHPOBATH JJAHHBIC W MCIOJIH30BaTh HAYYHBIE JI0KA3aTEIHCTBA

JUIS TIOJTyYEHUS BEIBOJIOBY.

[lenu wu3yuyeHuss (PuU3NKK HAa YpOBHE OCHOBHOTO OOIIEro 00Opa3zoBaHMs
oTmpesieNieHbl B KOHIEMIMH TpernojaBaHus ydyeOHoro mpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3auusax Poccuiickoil @exnepauuu, peagu3yOLUX
OCHOBHBIE 00111e00pa30BaTeIbHbIC MPOTPAMMEBI.

[enu uzydyeHust PU3MKM:

e TPHOOpETEHHE HMHTEpPEeca W CTPEMJICHHS OOYYAIOIIUXCS K HAYYHOMY
U3YYCHUIO TPHUPOJBI, Pa3BUTHE MX MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE TPEIACTABICHUA O HAyYHOM METOJE TMO3HAHUSI U
dbopMupOBaHHE HCCIEAOBATEIBCKOTO OTHOIICHHUSI K OKPYXAIOIIHM
SIBIICHUSIM;



(dbopMHpOBaHHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa H3y4EHHUs
OCHOB CTPOEHHMS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
(dbopMHpOBaHUE NIPEACTABICHUNA O PO (PUMKH JIJISl pa3BUTUSA JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEIACTAaBICHUHM O BO3MOXKHBIX cepax  Oyayuien
npoQeCcCUOHALHOMN JIEITeIbHOCTH, CBA3aHHOU ¢ (PU3UKOM, MOJArOTOBKA
K JaJbHENIIeMy 00yYEHHUIO B 3TOM HAIPABJICHUH.

JlocTikeHne 3THX Iee MporpamMMbl 10 (U3UKE Ha YpPOBHE OCHOBHOTO
00111ero 0oO0pa3oBaHusl 00ECIIEUMBACTCS PEIICHUEM CIICYIONINX 3a/1ay:

OpuUOOpEeTeHHEe 3HAHUW O JIMCKPETHOM CTPOEHHUU BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;
NpUOOpPETeHNE YMEHUIN OMUCHIBATh U OOBSICHATh (PU3NUECKUE SBICHUS
C MCIOJIb30BAaHUEM MOJYYEHHBIX 3HAHUMU;
OCBOCHHME METOJIOB PEIICHHUsS] MPOCTEHIIMX PpaCUYETHBIX 3a1ad C
UCII0JIb30BaHUEM (duznuecknx MOJEIIEH, TBOPUYECKHUX U
IPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUU HAOJIIOAAaTh MNPUPOJHBIE SIBJICHUS W BBINOJIHATH
OMBITHI, JJAOOPATOPHBIE PA0OTHI U SKCIEPUMEHTAIIbHBIE HUCCIIEI0BAHUS
C MCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;
OCBOCHHME MpUEMOB paboThl ¢ uH(popMauuend  (HU3MIECKOro
coJiepKaHusl, BKJIOYass MH(GOPMAIMI0 O COBPEMEHHBIX JOCTHUKEHUSIX
(bu3KKHM, aHAIU3 U KPUTUYECKOE OLIEHMBAHNE HHPOpPMALIUK;
3HAKOMCTBO cO  chepamu  npodecCHOHAIBHOW  JeATEeNbHOCTH,
CBA3aHHBIMM C  (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAHHBIMH Ha JOCTHKEHUAX (PU3UUECKON HAYKH.

OO0miee 4yuCIO YacoB, PEKOMEHJIOBAHHBIX MJisi M3y4yeHUs (U3UMKU Ha

0a30BOM ypoBHe, — 272 yaca: B 7 kjacce — 68 yacoB (2 yaca B HEJEIN0), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kimacce — 102 yaca (3 yaca B HEZIEI0).

[Ipennaraemslii B mporpamMMe 1o Qpu3uke mnepeueHs J1abopaTOpHBIX padboT
U ONBITOB SBJSIETCS PEKOMEHIATENbHBIM, YYHUTEIb JIeJaeT BHIOOp TMpH
NPOBEJCHUH JITA0OPATOPHBIX PabOT MW OMBITOB C YYETOM HHIUBUIYaJIbHBIX
0COOEHHOCTEM  00ydYaroluXcsi, CIHCKAa 3KCHEPUMEHTAIbHBIX  3aJaHHI,
HpeJlaraéMblX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (hU3HKe.



COIAEPKAHUE OBYUEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®dusnka — Hayka o npupone. SAsneHuss npupoasl. OU3NUYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BeauMuMHbl. M3Mepenue gusnyeckux BenuuunH. Ousnueckue
npubopsl. [TorpemHocts u3mepennii MexayHapoaHasi CUCTEMA €AMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH M3YyYalOT MPUPOLIY.
EcTecTBeHHOHAY4YHBIM METOJ MO3HAHUS: HAaONIOJEHUE, TOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIABMKEHUE THUIOTE3, OJKCIEPUMEHT IO NPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmonaeMoro sBieHus. OnucaHue (QU3MYECKUX SIBJICHUUA C
MIOMOIIBIO0 MOJEIEN

Jemoncmpayuu.

1. MexaHU4ecKue, TEIUIOBbIE, JJIEKTPUUYECKUE, MAarHUTHBIC, CBETOBbHIE

SIBJIICHHSL.
2. ®usnueckue NpuOOpPHI U MPOLEAYypa NPAMbIX U3MEPEHUN aHAJIOTOBBIM
U U(GPOBBIM PUOOPOM.

Jlabopamophuie padbomost u onvimot.

OmnpeneneHre UeHbl IeIEHUs MIKaJIbl U3MEPUTEIBLHOTO Tprbdopa.
N3mepenne pacCcTOSHUMN.
N3mepenue 06bEMa KUIKOCTU U TBEPIOTO TEA.
Ornpenenenue pa3MepOB MajbIX TEJ.
W3mepenue TemiiepaTypbl MpU NOMOIIM >KHIKOCTHOIO TEPMOMETpA U
JaT4YMKa TEMIEPATYPBHI.
[TpoBenenue rcciieqoBaHus M0 MPOBEPKE TUIIOTE3bI: JAIbHOCTD MOJETA
[iapyvKa, NYIIEHHOIO TOPU30HTAJIBHO, TE€M OO0Jblle, 4eM OoJblIe
BBICOTA ITyCKa.

IlepBoHayabHBIE CBEeICHNUSI O CTPOCHHH BellecTBA.

CrpoeHue BellecTBA: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. OIbITHI,
JTIOKa3bIBAIOIIHNE TUCKPETHOE CTPOECHUE BEUIECTBA.

JIBuxenue uactul BemiectBa. CBsA3b CKOPOCTH JABMKEHHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoelicTBue yacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIKOCTEH H
TBEPABIX (KPUCTAUIMYECKHX) Te. B3auMoCBs3b MEXKy CBOMCTBAMHU BEIIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX M KX AaTOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0EeHHOCTHU arperaTHbIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKECHUS.

2. HaGmonenue nuddyzum.

3. HaOmonenue  siBieHHWl, OOBACHSIONIMXCS  NPUTSOKEHUEM WU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomost u onvimot.

1. OueHka JuameTpa aroMa METOJIOM PSAOB (C HMCHOJIb30BaHUEM

doTorpaduii).

2. OnbIThI 0 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSHKEHUS.

J{BH:KeHMe ¥ B3aMMO/ielicTBHE Tel.
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Mexanuueckoe IBHKE€HHE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KEHHE.
Ckopoctb. CpenHsiss CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHHUM. Pacuer nmytu u
BPEMEHU JABUKECHUS.

SBnenue mHepuu. 3aKOH MHEpUMHU. B3anMoneincTBue Ten Kak MpUYrHa
U3MEHEHHUS] CKOPOCTM [BHMKEHHA Tel. Macca kak Mepa MHEPTHOCTH Telna.
[TnotHOCTh BemecTBa. CBS3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHHUILIC
o0beMa BellecTBa.

Cuita Kak XapakTepHUCTHKA B3auMoaevcTBUA Tell. Cuiia ypyrocTH U 3aKOH
['yka. I3MepeHue cuiibl ¢ MOMOIIbIO JUHAMOMETPA. SIBJIEHUE TATOTEHUS U CUIIa
TsokecTH. Cuhila TSDKECTH Ha Jpyrux IulaHerax. Bec tena. HeecomocTs.
CrnoxeHue CHJI, HAIllpaBJICHHBIX 0 OJHOW NpsMOM. PaBHOIEWCTByrOIIas CHIIL.
Cuna TpeHusa. TpeHue CKOJIBKEHHMS M TPEHHE NOKOSA. TpeHue B mpupole u
TEXHUKE.

Jemoncmpayuu.

1. HaGnrogeHue MexaHHM4eCKOro JIBHKEHHS TeJa.

W3mepeHne CKopoCcTH MPSMOIUHENHOTO IBHXKEHHS.
Habntonenue siBeHust MHEPLUU.
HabGnronenue n3MeHeHust CKOpoCTH IpH B3aUMOJCHCTBUU TEll.
CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.
CrnoxeHue cuJjl, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
./Iaﬁopamopubze paﬁombt U onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBIDKEHHUS (IIapuka B
KUAKOCTH, MOJEIH SJIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajiee).
2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCKa WM IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.
3. OmnpezeneHue MIOTHOCTU TBEPAOIO TENA.
4. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSLKEHUS (IedopMariim)
OPYXUHBI OT TPUIIOKEHHOW CHUJIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBXKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIMXCS TIOBEPXHOCTEM.
JlaByieHue TBEPABIX TeJl, *KUAKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHBIIEHUS W yBEIMYEHMs JaBieHus. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJ€HHMs raza oT oObeMa, Temmeparypsl. llepenaua
JABJICHUS TBEPIAbIMU TEJIaMH, XUAKOCTIMU M Ta3zamu. 3akoH Ilackans.
[THeBMaTHUeCKHE MalllMHBI. 3aBUCHUMOCTb JABJICHUS >KUJIKOCTH OT TJIyOWHBI.
I'mppocrarnueckuii mapajnokc. CooOmaromuecs: cocyasl. ['mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atMmochepHoe naBieHue. [IpuunHbl CylecTBOBaHUS
BO3aylIHOM 00osiouku 3emuin. OnbiT Toppuuenau. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EpPHOTO AABJIEHHS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! s uamepeHust aTMoc(hepHOro JIaBJICHHUS.

JleicTBUE€ KUJIKOCTM W Tra3a HAa TNOTPYKEHHOE B HHUX TEJO.
BreirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [liaBanue Ter.
BosnyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIIEPATYpHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.
Coob1aronuecs CoCybl.

['wnpaBnnueckuii mpecc.

[IposiBneHue nelcTBUs aTMOCPEPHOTO JaBICHUS.
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6. 3aBHCHMOCTb BBITAJIKMBAIOLIEH CHUJIBI OT 00bEMA MOTPYKEHHOW YacTH
Tela U MJIOTHOCTU KUAKOCTH.

7. PaBEHCTBO BBITAIKMBAIOLIEH CHUJIBI BECY BBITCCHEHHOW KUJIKOCTH.

8. YCiOBME IUIABaHMs TeEJI: IUIABAHUE WIM TOTPY)KEHUE Tel B
3aBUCHMOCTH OT COOTHOILICHMS IJIOTHOCTEW TeJIa U JKUJIKOCTH.

Jlabopamophuie padbomost u onvimot.

1. HccnepoBanwe 3aBUCUMOCTH Beca Tejla B BOJEe OT 00bEma
NOrpy>KEHHOM B KUAKOCTb YaCTH TeJa.

2. OmpeneneHue BBITAJKUBAIOIIEH CHIIBIL, JEUCTBYIOLIEW Ha TENO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBMCHUMOCTH BBITAJIKUBAIOLICH CHUJIbI, AEHCTBYIOIIECH Ha
TEJI0 B )KUAKOCTH, OT MAcChl Tea.

4. OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIbI,
JNEUCTBYIOLIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOrpyX EHHOU B
AKUJKOCTb YaCTH T€JA U OT IVIOTHOCTH JKUJIKOCTH.

5. KoHcTtpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpENICJIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTb. JHEPrus.

Mexanuueckast padota. MOLIHOCTb.

[TpocThie MexaHW3MBbIL: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTbh. IlpaBuio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHSA pblyara K OJIOKY.
«3osi0TO€ TIpaBUiIO» MexaHUkHU. KoadduimenT nonesHoro neicTBus (nanee —
KIIJl) npocTeix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass sHeprus. KuHeTrmyeckas M NOTEHUMAIbHAs SHEPIHS.
[IpeBpameHne OOHOTO BHJA MEXAHUYECKOM OHHEPIMM B JAPYrol. 3aKkoH
COXpaHEHUS PHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamophuie padbomost u onvimot.

1. Omnpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU

T€Ja 110 TOPU3OHTAIIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yClOBUM paBHOBECHS pblyara.
3. Wsmepenue KII/] HakKIOHHOM IJIOCKOCTH.

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

TenioBbie ABJICHUA.

OCHOBHBIE TOJIOKEHUSA MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJI. OIBITBI, TOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUAKOIO M Ta3000pa3HOrO COCTOSHUM BEIIECTBaA.
Kpucramiueckue u amopdusie Tena. OObsCHEHUE CBOMCTB ra30B, KHJIKOCTEN
Y TBEPIBIX TEJI HA OCHOBE MOJIOKEHUW MOJIEKYJSIPHO-KUHETUYECKOW TEOPHH.
CmauuBaHue U KamWUISIPHBIE SIBJICHUA. TEII0BOE PaCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMHIEPATypbl CO CKOPOCTBIO TEIUIOBOTO JBHKECHUS
yactull. BHyTpenHsis sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH SHEpruu:
Terionepeaaya M COBeplIeHHe  paboTel.  Buabsl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHE.

KonudectBo TenminoTel. Y ienpHas TEMI0EMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oamanca. I[lnaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAS TEIUIOTA IUIABJICHUS.



[TapooOpazoBanue u koujeHcauus. Mcnapenue. Kunenue. Y aenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIIEHHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTts Bo3myxa.

OHeprus TOIIMBA. Y I€JIbHAS TEMI0TA CTOPaHUSL.

[Tpuniuner padoTel TemioBbix aurarened KIIJ TemnoBoro asurarens.
TeruioBble ABUTATENN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHMSI U MPEBPALICHUS SHEPTUHU B TEIJIOBBIX MPOLECCaX.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBUKECHUS.

Habnronenune nuddysun.

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

W3meHeHue qaBieHus raza npu M3MEHEHHH 00bEMa M HarpEBAHUM WU
OXJIQXK/ICHHH.

6. IlpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Buasl Teronepenayu.

8. OxJlaxkJieHHe NP COBEPIICHUU PaOOTHI.

9. HarpeBanue nipu coBepiieHur pabOoThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEW pA3JIMYHbBIX BEIIECTB.

11. HabmoneHnue kuneHusl.

12. HaGnrogeHue nocTossHCTBa TEMITEpaTyphl IIPH IJIaBJICHUU.

13. Mozenu TennoBbIX ABUTaTeeH.

Jlabopamophuie padbomost u onvimot.

1. OnbITHI 10 OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO PUTSKEHHUS.

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIK caxapa.

3. OmnbITH IO HAOIIOJAEHUIO TEIUIOBOIO PACIIMPEHUS ra30B, KUAKOCTEN U

TBEPABIX TEIL.

4. OmnpeneneHue AaBICHUS BO3AyXa B OaJUIOHE IINPULA.

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

00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

6. IIpoBepka ruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJIOHMKA

KUAKOCTH B TEPMOMETPUUECKON TpyOKE OT TeMIiepaTyphl.
7. HaOmtoneHue wm3MeHEHUs] BHYTPEHHEW SHEpruu Tena B pPe3yJibTare
TEIUIoNepeaul U padoThl BHEITHUX CHJI.

8. HMccinenoBaHue sIBIEHHUS TEIJIOOOMEHA MPU CMENIMBAHUU XOJOJHON U

ropsiuei BOJBI.

9. OmpeneneHre KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpHU

TEMJI000MEHE C HArPEThIM METAIUIMYECKUM LUIUHAPOM.

10. OnpenienneHne yaeIbHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca UCHapeHusl.

12. OnpeneneHne OTHOCUTEIBHON BIIAJKHOCTH BO3YXa.

13. OnpeneneHue yaenbHON TEIUIOTHI IJIABJICHUS JIbJA.

JJIeKTpUYecKre 1 MAarHUTHbIE SIBJICHHUS.

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

Onektpuueckoe nosie. Hanpsk€HHocTh dnekTpudeckoro noss. [IpuHmun
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocurenn »srmekTpudecKknx 3apsAaoB. OJNEMEHTApPHBIA  AJIEKTPUYECKUUN
3apsig. Ctpoenne aroma. [IpOBOJHMKM M JIUDJIEKTPUKU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

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

Onektpuueckas nenb. Cuna ToOKa. OJNEKTPUYECKOE  HANpsHKEHUE.
ComnpoTuBIEHNE NPOBOJHMKA. Y AEIBHOE CONPOTHBJIEHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnenoBarenbHOE M MApAIIIENBHOE COEAUHEHUE
IPOBOTHUKOB.

PaGota um MOIIHOCTH 3iEeKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DNeKTpuYecKkue Uenu M MOTPEeOUTENH DJIIEKTPUYECKOM HHEPruM B OBITY.
KopoTkoe 3ambikanue.

[loctossHHBIE ~ MarHuWThl. B3anMOJENCTBUE MOCTOSIHHBIX  MArHUTOB.
MaruauTtHoe mnose. MarHuTHOE moje 3eMJIM M €ro 3HAYCHHWE IS KU3HU HaA
3emne. OnbIT Opcrena. MarHuTHoOe moJie 3JIEKTpUdecKoro Toka. [Ipumenenne
AJIEKTPOMATrHUTOB B TE€XHUKE. JlefiCTBME MAarHUTHOIrO MOJI Ha MPOBOJHMK C
TOKOM. DIIEKTPOBUTaTEIb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
AJIEKTPOJBUTATENIEH B TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBieHHE SIEKTPOMArHUTHOW WHAYKIuMH. [IpaBuiio
Jlenna. OnextporeHepatop. CrnocoObl MOMYYEHUS 3IEKTPUUYECKOM SHEpPrumu.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu.

1. OnexTpu3anus Tedl.

2. JIBa poma 3neKTpUYECKUX 3apsA0B M B3aUMOJEUCTBHE 3apsSKEHHBIX

TeJl.

3. YCTpPOHCTBO M AEHUCTBHUE IIEKTPOCKOIA.

4. DJNEKTPOCTATUYECKAs] MHIYKIIMSL.

5. 3aKOH COXPaHEHHUs JJIEKTPUUECKUX 3aPs/IOB.

6. IIpOBOAHMKHU U AUDIIEKTPUKH.

7. MopaenupoBaHUE CUIIOBBIX JIMHUM JIEKTPUUECKOTO TTOJIS.

8. M CTOYHMKHM OCTOSIHHOTO TOKA.

9. JlelcTBUA 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUNA TOK B KUJKOCTH.

11. ["a30BbIl pa3ps.

12. I3mepeHne cuibl TOKa aMIIepMeETPOM.

13. 3MepeHne 37eKTpUIeCKOro HanpsKeHHsl BOJIbTMETPOM.

14. Peoctat u Mmara3vH CONPOTUBIICHU.

15. B3auMopeiicTBiE OCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHrue HEBO3MOXXHOCTH Pa3/IeJICHUs MOJIOCOB MAarHUTa.

17. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarauTHOE 1oJjie ToOKa. DJIEKTPOMArHur.

20. JlelicTBME€ MAarHMTHOTO TOJISI HA POBOJHUK C TOKOM.

21. DNEKTPOABUTaTEIb MOCTOSHHOIO TOKA.

22. MccnenoBanue SIBJIEHUS AIEKTPOMAarHUTHON MHIYKLIMH.

23. OnbiTel Dapanes.

24. 3aBUCHUMOCTb HAIpPaBJIE€HUS WHIYKUMOHHOTO TOKa OT YCJOBHH €ro

BO3HUKHOBEHUS.
25. DIEKTPOreHepaTop MOCTOSHHOIO TOKA.
Jlabopamophuie padbomost u onvimot.



1. OnbITel 1O HAOMIOACHUIO SICKTPHU3AIMHM TN HWHAYKIWEH H TpH

COTIPUKOCHOBEHUH.

HccnenoBanne AEUCTBHSL DJIEKTPUYECKOTO IIOJISI HAa TNPOBOJHUKU U

TUDIIEKTPUKH.

COopxka u npoBepka padOThI JIEKTPUUECKOHN 1EMH MOCTOSHHOTO TOKA.

W3Mepenne u peryInpoBaHre CUIIBI TOKA.

W3mepeHue u peryInpoBaHre HAPsHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYLIETO Yepe3 Pe3UCTop, OT

COTIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

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

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

9. IlpoBepka mpaBuia Ans CHJIBI TOKA MPH MapalieIbHOM COEIUHEHUHU
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PE3UCTOPOB.

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

11. OnpenelieHne MOIIHOCTH AJICKTPUYCCKOTO0 TOKA, BBIICISIEMON Ha
pesucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKEHMS HA HEW.

13. Onpenenenne K111 narpesarensi.

14. MccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

15. I3yyeHue MarHMTHOrO 1O TIOCTOSIHHBIX MAarHUTOB TMpPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue JAEMCTBHSL DIJIEKTPUYECKOIO TOKAa HAa MAarHUTHYIO
CTpEIIKY.

17. ONbITHL, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KAaTyIIKd ¢ TOKOM W MarHuTa OT CWJIbl TOKa U HalpaBJEHUs TOKa B
KaTyLIKE.

18. 3yueHue AecTBUS MarHUTHOTO IOJIs1 HA MPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJl amekTpoaBUratesbHOW yCTaHOBKH.

21. OnbITEl MO HMCCIEAOBAHUIO SIBJIICHUS JJIEKTPOMAarHUTHOW WHIYKUUU:
UCCJIEIOBAHUE U3MEHEHHMI 3HAUYEHUS W HaNpaBJICHUS] MHIYKIHMOHHOTO

TOKA.
9 KUIIACC

Mexanuyeckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cucrema OTCUéTa.
OTHOCHUTENTBHOCTh MEXAaHWYECKOr0 JBHKEHUSA. PaBHOMEpHOE MNpSAMOJIMHEWNHOE
newxkeHue. HepaBHomepHoe mnpsmosMHenHOe  nBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTb TeJa PU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MpsIMOJIMHENHOe JBUKeHue. CBoOOAHOE
nagenue. OnbeITel [ ammies.

PaBHOMepHOE JBUKEHUE 1O OKPY>KHOCTU. [lepuoa u yactora oOpalieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

[lepebiii 3axkoH Hrerotona. Bropon 3axkoH Herotona. Tperuin 3axoH
Herorona. [IpuHuun cyneprno3unuu cui.



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

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

PaBHOBecue MmaTepuaJibHOM  TOYKU. AOCOJIOTHO  TBEPAOE  TEJIO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIIEHHOM OChIO BpamleHus. MOMEHT CHUJIBI.
LleHTp TSIAKECTH.

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

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui TAXKECTH, YIPYroCTH,
TpeHus. CBs3b 3HEpruu U padoThl. IloTeHUManbHas 3Heprus Teaa, NOJHITOrO
HaJl TOBEPXHOCThIO 3eMuM. lloTeHuumanpHass HHEPIrHUs CXKATOU MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUUECKOUW SHEPTUU. 3AKOH COXPaHEHHUs
MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

1. HaGnroneHne MEXaHMYECKOro JIBHXKEHMSI Tejla OTHOCHUTEIBHO Pa3HBIX
TEJI OTCYETA.

CpaBHEHHME MyTEHW W TPACKTOPHUM ABMIKEHHSI OJHOTO M TOTO XK€ Tela

OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.

HccnenoBanue Npu3HaAKOB PABHOYCKOPEHHOTO ABUKEHUSI.

HaGnronenue aBM>XeHUs Tella 10 OKPYKHOCTH.

HaGnronenne MmexaHUYECKUX SBICHUH, MNPOUCXOIALIMX B CHUCTEME

orcuéra «Tenmexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUXEHUHU

OTHOCUTEJIBHO KaOMHETa (PU3MKHU.

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

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEIL.

9. H3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenaya nMmyJsibca Npy B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJI.

12. CoxpaHeHHre UMITYJIbCa IPU HEYIIPYTrOM B3aHUMOICHCTBUH.

13. CoxpaHeHHre UMITYJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HaGnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPIUU MPU CBOOOJHOM I1aJIEHHUU.

16. CoXxpaHeHHE€ MEXaHMYECKOM HSHEPruu TMpu JBWKEHUM Teja MO/
JNEUCTBUEM IIPY>KUHBI.

Jlabopamophuie padbomost u onvimot.

1. KoncTtpynpoBanue Tpakra [uisl pa3roHa U JaJIbHEUIIEr0 PABHOMEPHOTO
JBUKEHUS IIAPUKA WK TEJIEKKU.

2. OmnpexaeneHue cpeaHel CKOPOCTH CKOJIBKEHHSI OpycKa WIM JABUKECHUS
HIapyKa 10 HaKJIOHHOW IUTOCKOCTH.

3. OmnpenesieHUE YCKOPEHUS Tela NP PAaBHOYCKOPEHHOM JBHKEHUH IO
HAKJIOHHOM IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTU MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI>KEHUU 0€3 HauaJbHON CKOPOCTH.

5. IIpoBepka rumoTe3bl: €CiId IMPU PABHOYCKOPEHHOM JIB)KEHHHM 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 JABJICHMUSL.
7. Onpeznenenne Ko3(pPuuueHTa TPeHUs CKOJIbKEHUS.
Onpenenenne KECTKOCTU NPYKHUHBI.
9. Omnpenenenne padOTbl CHIIbI TPEHUS NpPU PABHOMEPHOM JBUKEHUU
Teja M0 TOPU30HTAIBHOM MOBEPXHOCTH.
10. Onpenenienne pabOTBl CHJIBI YOPYrOCTH MpU TNOJIBEME TIpy3a C
UCII0JIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aKoHa COXpaHEHUS SHEPTHH.
Mexannyeckue KoJieOaHUs U BOJHBI.

KonebarenbHoe paBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUM:
NEpUOJ, YacToTa, aMIUINTyJa. MaTeMaTudecKuid W TNPYKUHHBIA MASTHUKHU.
[IpeBpaiiieHre sHepruu Mpu KojeOaTeIbHOM JBUKCHUU.

3aryxatomue  kosieOaHus.  BpIHykaeHHble  KojeOanus.  Pe3onaHc.
Mexanuueckue BoJiHbL. (CBOWCTBA MEXAaHWYECKUX BOJH. lIpoposibHbie U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. I'pOMKOCTb 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
yIJIbTPa3BYK.

Jemoncmpayuu.

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

Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BIHYKIEHHBIX KOJIEOAHU U pE30HAHCA.
PacnipocTpaneHnne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIETN).
Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHYECKHI PE30OHAHC.
./Iaﬁopamopubze pabomul u onvimol.
1. OmpeneneHre YacTOTHl U TMEpHUOJia KOJIEOAHH MaTeMaTH4eCKOro
MasiTHUKA.
2. OmnpeneneHue 4acTOThl U EPHOJIa KOJIECOAHUI NMPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH TEepUOJa KoJeOaHUM MOABEHIEHHOTO K
HUTH TPy3a OT JIJIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH THepHoja KoJeOaHUW MPYKMHHOIO
MasiTHUKa OT Macchl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH Iepuoja KojaeOaHul rpysa, MOoABEIICHHOTO
K HUTH, OT MacChl Tpy3a.
6. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IepHoja KoseOaHui
IPYXUHHOTO MasiTHUKA OT MAccChl rpy3a 1 KECTKOCTHU MPY>KUHBI.

7. W3mepeHue yckopeHusi CBOOOIHOTO NaJeHHUS.

DJIEKTPOMATHUTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMAarHUTHOE  MOJe.  DJEKTPOMArHUTHBIE BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH. Illkana snexkTpoMarHuWTHBIX BOJIH. Vcmnoab3oBaHMe
3JIEKTPOMATHUTHBIX BOJH JJIsi COTOBOM CBSI3H.

DJIEKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BonHOBBIE CBOKCTBA
CBeTa.

Jemoncmpayuu.

1. CpoMcTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

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

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

[Ipenomiienne cBerta. 3akOH InpenomieHus cBera. [losHOe BHyTpeHHEe
oTpakeHue cBeTa. Vcronap30BaHME TOJHOTO BHYTPEHHErO OTpPaXEHHsS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm nydeit B smH3e. Ontuueckas cucrtema (Qoroarnrmapara,
MHUKpPOCKONIa M TeJeckomna. a3 kak onrtuyeckas cucreMa. biumzopykocth u
JAIbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. Onbitel HbloTona. CroxxeHue
CHEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

1. IIpsamosnHENHOE pacpOCTPaHEHHUE CBETA.

2. OtpaxeHue cBera.

3. Ilonmyuyenue wu300pakeHHII B IUIOCKOM, BOTHYTOM H BBIIIYKJIOM
3epKanax.

[Ipenomiienue cBera.

Onrryeckuii CBETOBO/I.

Xox mydeid B cOOMparomiei JIMH3e.

XoJ Iy4yen B pacCenBarOLIEH JIMH3E.

[Tosyyenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

. Ipunuun nerictBus goroanmnapaTa, MUKPOCKONA U TEJIECKOIA.

10. Monens riasa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [lomyyenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamophuie padbomost u onvimot.

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

naJeHusl.

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

3. HccnenoBanue 3aBUCMMOCTH yIJla TPEJIOMIJIEHHMSI CBETOBOIO Jyya OT

yrila naJieHus Ha TPaHULE «BO3LYX—CTEKIIO».

4. IlonmyueHue U300pa>keHUIN C TOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Omnpenenenre  (OKYCHOTO  PAacCTOSHHMS W ONTHYECKOM  CHIIBI

cobuparonien JUH3bI.

6. OmnbITHI O Pa3I0KEHUIO OETIOro CBETa B CHEKTP.

7. ONBITHI IO BOCIPUATHIO LIBETA MPEAMETOB MPU UX HAOJIOJACHUH YEPE3

LBETOBbIE (PUIIBTPHI.
KBaHTOBBIE sIBJICHMS.

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

PapnoaktuBHOCTh. Aubda, Oeta- u ramMma-uznyudeHus. CrpoeHue
aTroMHOro  sanpa. HyxkimonHas  Momens  atomHoro  sigpa.  M3oTombl.
PanuoakruBHble peBpaienus. [leproa noiaypacnajga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHSI 3apsiIOBOIO U MAacCOBOI'O YHCET.
DHeprusi CBsI3W aTtOMHBIX aaep. CBI3b Macchl U dHepruu. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sneprun CoHIA U 3BE3].

Snepnas sHepreruka. JIeMCTBUS pagMOAKTUBHBIX M3JIyYEHUU Ha YKUBBIC
OpraHu3MBbl.

©CENo VA



Jemoncmpayuu.

CreKTpbl U3TyYCHHUS U TTOTIIOIICHHUS.

CrexTpsl pa3IN4HbIX Ta30B.

Cnexktp Boaopo/a.

Habnronenue tpexoB B kamepe Busbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYyUYEHUH.

Peructparnus uznydeHus npupoIHbIX MUHEPAIOB U MPOTYKTOB.

./Iaﬁopamopubze pabomul u onvimol.

1. HaOmroneHue CrIomHbIX U JIMHEHYATHIX CIIEKTPOB U3ITYUYECHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHE SHEPIMM YAaCTULBI IO TOPMO3ZHOMY

nyTH (1o gororpadusim).

3. W3mepenue pagnoakTUBHOIO (PoHa.

IHoBTOpHTEIHLHO-00001IAIOIIIMIA MOTYJIb.

[ToBTOpUTETHLHO-0000IAIONINIA MOAYJIb npeaHa3HAuYCH JUTSt
cUCTeMaTu3aluu U OOOOIIEHUS TPEAMETHOIO COJEpXKAHUSI U OIbITa
NEeSATENbHOCTH, IPUOOPETEHHOTO NPH MU3YUYEHUH BCEro Kypca (DU3MKH, a TAKKe
JUIsl IOJTOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy MO (U3HKE IS
oOy4Jaronuxcsi, BBIOpaBIIMX 3TOT Y4EOHBIN IPEIMET.

[Ipn wW3yyeHUH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYHOTCS
BUJbl JICSTEIIBHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTCsl JOCTHKEHUE
NPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pE3yJbTaTOB OOydYCHHUS,
(opMHpyETCsl €CTECTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B
WCCJICIOBAHUS SIBJICHUH MPUPOJIBI M TEXHUKH, OBJIAJICHUE YMECHUSIMH OOBSCHATH
dbusnyuecKkue SBICHUS, MPUMCHSSI TIOJIyYCHHBIC 3HAHUS, PEIIaTh 3aa4u, B TOM
YHUCJIE KaUeCTBEHHBIE U HKCIIEPUMEHTAJIBHBIE.

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

HAa OCHOBE IIOJYYEHHBIX 3HAHUM pacCro3HABaThb M HAYYHO OOBSICHATH
bu3nYecKue SIBJICHUS B OKPY’KAIOIIEH MIPUPOJIEC U MOBCETHEBHOMN KU3HMU;

WCIIOJIb30BaTh HAYYHBIC METOJbI UCCICAOBaHUS (U3MUECKUX SBICHUM, B
TOM YHCJIE TS POBEPKU THITOTE3 U MOTYUCHHUS TEOPETUICCKUX BHIBOJIOB;

OOBSCHATh HAY4YHBIE OCHOBBI  Hambojee BaXHBIX JOCTKEHUU
COBPEMEHHBIX TEXHOJIOTMHM, HalpuMep, MPaKTHUYECKOTO HCIOJIb30BAHUS
pa3JIMUHBIX KMCTOYHUKOB DHEPrUM HA OCHOBE 3aKOHA TMPEBPAILCHUS U
COXpaHEHUS BCEX U3BECTHBIX BUOB SHECPTHH.

Kaxpgas w3 TeM JaHHOrO MOJYJs BKIIOYAET HSKCIEPUMEHTAIBHOE
uccleoBaHue 00o0uaroniero xapakrepa. Moaysab 3aBepuiaeTcsi IpOBEICHUEM
JMAarHOCTUYECKOM U OIICHOYHOW paboOThl 3a KypC OCHOBHOTO OOIIEro
o0pa3oBaHUsl.

Uk



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

N3yuenne @Qu3nku Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHUs

HANpaBlIeHO Ha JOCTHKEHHE JMYHOCTHBIX, METANPEJAMETHBIX M MPEIMETHBIX
00pa3oBaTeIbHbIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus (U3MKA HA YPOBHE OCHOBHOIO OOILEro

oOpazoBaHust y oOyuarmierocs OyayT cOpMHUPOBAHBI  CIIEIYIOIIHE
JUYHOCTHBIC PE3YyIbTAThI B UACTH:

1) naTPpUOTHYECKOT0 BOCITUTAHMSL:

- TMpOSIBJICHHE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSHUIO
POCCUNCKOM (PU3NUECKON HAYKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUMUCKUX YUEHBIX-(PU3UKOB;
2) rpa:KIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

- TOTOBHOCTh K aKTHBHOMY YYacTUIO B OOCYXICHUU OOIIECTBEHHO
3HAQUMMBIX UM OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

- OCO3HaHUE BAXKHOCTU MOPAIbHO-ITUYECKUX MPUHIUIIOB B JICSITEIHLHOCTH
YYEHOrO;

3) 3¢TeTHYECKOro BOCIIUTAHUS:

- BOCIIPUATHE ICTETUUYECKUX KAa4eCTB (PU3MUECKON HAYKHU: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'O NMMO3HAHMS:

- OCO3HaHHME IEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHHUS  MHUPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBJISIIOIIEN KYJIbTYPBIL;

- pa3BUTHE HAYYHOU JIFOOO3HATEIHLHOCTH, UHTEpPECA K HCCIIEI0BATEIbCKOMN
JeATEIIbHOCTH;

5) dopvmupoBaHusi KyJbTYPbl 310POBbSI W  3MOLNOHAJBLHOIO
0J1aromnoJIy4us:

- OCO3HaHWE IIEHHOCTH 0e30macHoro ooOpa3a >XM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpaBUI O€30MacHOrO MOBEACHUS Ha
TPAHCIIOPTE, HAa JIOPOrax, C AJIEKTPUUECKUM U TEIJIOBBIM 000PY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUpPOBAHHOCTh HaBBIKA peQIIeKCUM, MPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TAKOTO e MpaBa y APYroro 4eJIOBEKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE B PEUICHWU MPaKTHUUYECKUX 3a7ay (B paMKax CEMbH,
oOpa3oBaTelbHON OpraHu3aluu, TOpoJa, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHOM HAIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE€ U (PU3NYECKHUX
3HAHM;

- HIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOQECCUil, CBI3aHHBIX ¢ (PUBUKOI;
7) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

- OpHUEHTalMs Ha NMpUMEHEHHE (PU3NUYECKUX 3HAHUU JJIS pElIeHUs 3ajiad B
o0JlacTh OKpY’Karollel cpejbl, TUIAHUPOBAHUS IMOCTYNKOB U OIICHKH HUX
BO3MO>KHBIX MOCJIEACTBUN JIJIsi OKPYKAIOIIEH CPEeIbl;

- OCO3HaHUE MI00AJBLHOIO XapaKTepa PKOJOTHYECKUX MPOoOIeM U MyTed ux
pelieHus;

8) ajanTanum K U3MEHSIOUIMMCS YCJIOBUAM COLUMAJIBLHOM U NMPHPOIHOM
cpeabl:



- HOTpe6HOCTB BO BBaHMOHCﬁCTBHH IIpHU BBIIIOJHCHUUN I/ICCJ'IGI[OBaHI/Iﬁ u
ITPOCKTOB CI)H3H‘I€CKOI>1 HanpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHHAM

ApYTHUX;

e - TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
JIeATEeNIbHOCTD;

e - moTpeOHOCT B (OPMUPOBAHMU HOBBIX 3HAHUM, B TOM UHCIIE
dbopmyupoBaTh UJEH, MOHATHUS, THUNOTE3bl O (PU3MYECKUX OOBEKTaX U
SBJICHUSIX;

e - oOCO3HaHHWE JIePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B

00J1acTH (PU3UKHU;
e - TUIAHUPOBAHWE CBOETO PAa3BUTHS B MPUOOPETECHHH HOBBIX (DU3HUECKUX

3HAHM;

e - CTPEMJICHHE aHaJW3UPOBATH W BBISBISATH B3aUMOCBS3UM PUPO/IBI,
oOllecTBa U HKOHOMHUKH, B TOM YHCII€ C MCHOJb30BAHUEM (PU3MUECKUX
3HAHM;

e - OLEHKA CBOMX JEHCTBUM C YYETOM BIMSHHS Ha OKPYKAIOLIYK Cpeny,
BO3MOYHBIX TJIOOQJIBHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATDI

B pesynprare ocBoeHHsI mporpamMmbl 1Mo (pu3MKe HAa ypOBHE OCHOBHOTO
oOmero  oOpa3zoBaHus y  oOywaromierocss  OyayT  cOpMHUpPOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOIIIE NO03HaBaTeNbHbIC
yHHUBEpCaJdbHbIe Y4YeOHBbIE JEWCTBUSA, KOMMYHUKATHBHBIC YHHBEpPCATbHBIC
ydeOHbIe ACHCTBUS, PETYIATUBHbBIC YHUBEPCATbHBIC YUeOHbIC JCHCTBHSL.

ITo3naBaTe/bLHBIE YHUBEPCAJIBbHLIC yqeﬁﬂble HeﬁCTBHH

Bba3oBble Jiornyeckne aeiicTBU:

e BBUSBIATH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB
(ssBNIEHUN);

e YCTaHABJIMBATh CYILIECTBEHHBIN NMPU3HAK KIACCH(PUKALMHU, OCHOBAHUS
JUTst 0000IIEHUsI U CPaBHEHUS;

e BBIBIIATH 3aKOHOMEPHOCTH M NPOTUBOPEYMS] B PACCMaTPUBAEMBIX
(dakrax, JaHHBIX W HAOMIOACHUSX, OTHOCIIIMXCA K (PU3UUYECKUM
SBJICHUSIM;

e BBIBIIATh PUYUHHO-CIIEJCTBEHHBIE CBSI3HM MPU U3YUYEHUU (PU3UUECKUX
ABJIGHUA W TPOLIECCOB, JENaThb BBIBOJAbI C  HCIIOJIb30BAaHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHM, BbIIBUTaTh TUIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEJIUYMH;

e CaMOCTOSITEJIBHO BBIOMpATh CIOCOO pelieHus y4eOHOH (U3HUeCcKOu
3a/1a4M (CpaBHEHUE HECKOJbKUX BAPUAHTOB pPELIEHUS, BEIOOP HamboJee
MOJXOJSILEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUS:

e HCIOJNB30BaTh BOMNPOCHI KaK  HCCJIEAOBATENBCKUI  MHCTPYMEHT
MO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHy  OIIBIT,
HECJIOXKHBIN (PU3UYECKUI HKCIEPUMEHT, HEOOJIbILIOE HCCIEeI0BaHUE
(hU3UYECKOrO SIBJICHUS,

e OLEHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POpPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;



caMOCTOSITeTbHO  (OpPMYJIUpPOBAaTh  OO0OOIIEHUS U  BBIBOJBI MO
pe3ynbTaTaM NPOBEAEHHOTO HAOJIIOICHUS, ONIBITA, UCCIIEI0BAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX
MPOIIECCOB, a TaKKE BBIIBUTATh MPEJNOJI0XKEHUSI 00 UX Pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ unpopmaumeii:

IMPUMEHSAThH PA3JIMYHbIE METO/bl, THCTPYMEHTHI U 3alPOChl IIPU MTOUCKE
1 0TOOpe MH(POPMALIMK WIIM JAHHBIX C YYETOM MPEAI0KEHHOU yueOHOM
dbuznyeckoii 3a1a4u;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh u UHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUIOB U (POPM IIPEACTABIICHHUS,;
CaMOCTOATEJILHO BBIOMPATh ONTUMAJIbHYIO (OpPMY MpEACTaBICHUS
uH(pOpMalMM U WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECI0KHBIMU
CXeMaMH, IuarpaMMamMu, HHOU rpauKoil 1 MX KOMOMHALKSAMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIBLHBIC y‘leﬁﬂble IleﬁCTBHH:

B X0/ie 00CYX/IeHHs y4eOHOro Marepuaia, pe3yabTaToB J1a00paTOpHBIX
paboT M MPOEKTOB 3aJ1aBaTh BOIPOCHl MO CYIIECTBY OOCYX AaeMoii
TEMbl M BBICKA3bIBaTh WJIEH, HALCJICHHbIE HA pELICHUE 3aJaud U
nojJiep>kaHue 0JaroxenareIbHOCTH OOLEHUS;

COIIOCTABIIATh CBOM CYXACHUSA C CYXICHHSIMH JPYTHX YYaCTHUKOB
Juanora, OOHapyKMBaTh pa3MyUe U CXOACTBO MO3UIINA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMUCbMEHHBIX TEKCTaX;
nyOJMYHO MPEACTAaBIATh PE3YJbTATHl BBIIOJHEHHOIO (PU3NYECKOTO
OMbITa (3KCIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh M  HUCIOJIb30BaThb  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUIYAIbHOM pPAaOOThl MPU PEIIEHUUM KOHKPETHON (u3nuecKon
poOJIeMBI;

NPUHUMATh LEJIM COBMECTHOM JIE€ATENIbHOCTH, OpraHU30BbIBATh
JNEUCTBUA N0 €€ JOCTHKEHUIO: paclpelesaTh poyid, OOCYXIaTbh
MPOIECCHl U PE3yJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOJIbKMX JIIOJICH;

BBINIOJIHATH CBOIO 4acTh pabOThI, JOCTUrasi KAUECTBEHHOIO pe3yJibTaTa
[0 CBOEMY HANpAaBIICHUIO U KOOPJIMHHUPYSI CBOU JACUCTBUS C IPYTUMU
YJIeHaMU KOMAaH/Ibl,

OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOIIMU MPOIYKT MO KPUTEPHSM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHSL.

PerJIHTI/IBHLIe YHUBEpPCAJAbHLIC yqeﬁﬂble )]EﬁCTBPIH

Camoopranusanus:

BBISIBJISITh  MPOOJIEMBl B KM3HEHHBIX M  Y4EOHBIX CHUTYyalMsX,
TpeOYIOIIUX JJIs PEIICHHs] PU3NYECKUX 3HAHM;

OPUEHTUPOBATbCS B PpA3JIMYHBIX MOAXOAAaX MPUHATHS PELIECHUN
(MHIMBUAYAJIbHOE, MPUHITHE PELICHUS B IPYIIE, NPUHATUE PEUICHUI
rpynmnoi);

CaMOCTOSATEJILHO COCTAaBJISATh AJITOPUTM pELICHUS (PU3MYECKOW 3aJ1auu
WIM IUIaHa HCCIIENOBaHUS C  Y4ETOM MMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpOBaTh MpejjaracMble
BAPUAHTHI PELICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIL, AMOIUOHAJIbLHBIN UHTENJIEKT:



JlaBaTh aJ€KBaTHYIO OLEHKY CHUTyallud M T[pejuaraTh IUlaH €€
WU3MEHEHUS;

OOBSCHATh MNPUYUHBI JIOCTHOKEHHUS (HEIOCTHIKEHHS) pe3yJIbTaToOB
JeSATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTD (B TOM YHCIIE B XOJ1 BBIIOJIHEHUS
(U3MYECKOr0 MCCIENOBaHUA WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHUBILUXCS CUTYyallMil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LIeJIU U YCIOBUSM,;

CTaBUTh Ce€0sl Ha MECTO JpYroro ueloBeKa B XOJA€ CIOpa WIH
JUCKYCCUM Ha HAy4yHYIl0 TEMy, I[OHMMaTh MOTHUBBI, HAMEpPEHHUS U
JIOTUKY Jpyroro;

NPU3HABATh CBOE MPABO HA OLIMOKY NPH pElIeHUU (PU3MYECKUX 3a/1ay
WIM B YTBEPKACHUSAX HA HAYYHBIE TEMBI  TAKOE K€ MPaBO JIPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHny oOyueHus B 7 KJjacce NpeaMETHbIE Pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHSA: (U3UYECKUE U XUMHUYECKUE SIBJICHUA,
HaO0JII0ICHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHUIBI PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUA BeulecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JABWKEHUE (pPaBHOMEPHOE,
HEpPaBHOMEPHOE, MNPSAMOJIUHEHHOE), TPAECKTOpHS, PaBHOJEHCTBYIOIIAS
cuna, Jedopmamus  (ympyras, —IUIacTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBieHus (quddy3us, TEIIOBOE JBUKEHUE YaCTHUIL
BEILLIECTBA, PAaBHOMEPHOE [IBJKEHHE, HEPAaBHOMEPHOE JIBUJKEHHE,
WMHEpLMs, B3aUMOJCHUCTBUE TEJ, PABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OCBhIO BpalleHMs, Iepefada JaBJIEHUs TBEPABIMU
TeJIaMu, >KUJIKOCTSIMHM M Ta3aMu, aTMOcC()epHOE [aBJIEHUE, IJIaBaHUE
T€J, NPEBpAIlCHUs] MEXaHWYECKOM SHEpPruM) MO ONHMCAHUI HX
XapaKTEPHbIX CBOMCTB M HA OCHOBE OIbBITOB, JAEMOHCTPUPYIOIIHUX
JlaHHOE (PU3UUYECKOe SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YUYECHHbIX (PU3UYECKUX SIBJICHUWA B
OKpPYXalollleM MHpE, B TOM 4YHCie (PU3NYECKUE SIBJICHUS B IPHUPOJE:
PUMEPBI JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
NpUpoAe, NEHCTBUE CHIIBI TPEHUS B MNPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUS HA KUBOM OpPraHHU3M, IUIABAHHME PBIO, pblyaru
B TEJ€ YeJOBEKa, MPU 3TOM MEPEBOJAMUTH IMPAKTHUECKYIO 3aJady B
y4eOHY10, BBIJICTSATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKHU) (PU3MUECKUX
SIBJICHUIA;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tell M (PU3MYECKUE SBICHUS,
UCTONB3Ys (U3MYECKUE BEIMYMHBI (Macca, 00BEM, TJIOTHOCTH
BEILECTBA, BpEMs, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIA YIPYTOCTH,
CWJIa TSKECTH, BEC Tejla, CWJa TPEHHUs, JaBjeHue (TBEPAOro Tena,
JKUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIA, MeXaHU4Yeckas paloTa,
MOIITHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA()(PUIMEHT TMOJIE3HOIO
JIEUCTBUSA MEXaHU3MOB, KHHETUYECKAsl M IOTEHLIMAJIbHAS HEPIUs), pU
ONMHMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOJIb3YEMBIX
BEJIMYMH, HX OO0O3HAUEHUS M E€IUHULBI (PUINYECKUX BEJIUYHUH,



HaXoJuTh (HOPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BEIUUYUHY C
JPYTUMHU BEJIUYMHAMH, CTPOUTH TpaUKH H3YYEHHBIX 3aBHUCHUMOCTEN
(U3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U IMPOLECCHI,
UCIIOJB3Ys MpaBWiIa CIOXKEHUS CUJl (BIOJIb OJHOM MpsiMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumena, IpaBUIO PaBHOBECHS pblyara
(Ob;oka), «30JI0TOE MPaBWIIO» MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEPruu, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alUChIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATHh (DU3UYECKUE SBJIEHUS, MPOLECCHl U CBOWICTBA TEN, B TOM
yyciie M B KOHTEKCT€ CHUTyallMid MPaKkTUKOOPHEHTHPOBAHHOIO
XapakTepa: BBIIBIATh NPUYUHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHE U3 1—2 JIOrMYEeCKUX IIaroB ¢ Onopoil Ha 1—2 M3y4eHHBIX
CBOMCTBA  (PU3MYECKUX  SIBICHHUH, (U3MYECKUX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarb pacy€THhle 3aAauud B 1—2 JIEMCTBHS, HUCIHOJb3YS 3aKOHBI U
dbopmyiibl, cBsi3bIBatolMe (U3UYECKUE BEJIMUYMHBI: HA OCHOBE aHaJIM3a
YyCIOBHSI  3aJayd  3alUChIBaTh KpPaTKOE YCIOBUE, IIOJICTABIATH
(bu3nYecKre BeIMYUHBI B (OPMYJIbl M MPOBOJUTH PACUETHI, HAXOIUTh
CIPABOYHBIE JAHHBIE, HEOOXOAUMBIE ISl PEIEHUs 3a/ay, OLICHUBATh
PEATMCTUYHOCTh NOJYYEHHON (PU3MUECKON BEJIMYMHBI;

pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXXHO PEMIMTh MpPU MOMOIIU
(U3MYECKUX METOJIOB, B OINHWCAHMM HCCIIEOBAaHUS  BBIIEIAThH
MPOBEPSIEMOE MPEIIOTI0KEHNE (rumoresy), pas3nuyaTh u
MHTEPHPETUPOBATH MOJYUYEHHBIN pE3yJbTaT, HAXOJAUTh OIIMOKHU B X0JI€
OIIbITA, I€JIaTh BBIBOJBI IO €T0 pe3yJibTaTaMm;

IPOBOJUTH OIBITBI O HAONIOACHHUIO (PU3NYECKHUX SIBICHUN WU
dbu3nyeckux  CBOMCTB  Te: dbopmyIMpoBaTh  MPOBEPSIEMbIC
NPEANOIOKEHUs, CcOOMpaTh  YCTAaHOBKY M3  HIPEAJIOKEHHOIO
000pyI0BaHUs, 3alUChIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIbI;
BBINIOJIHATH TPSMbIE U3MEPEHUs PACCTOSIHMS, BPEMEHH, MAcChl Tela,
o0bEMa, CUJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M
nM(ppOBBIX NPUOOPOB, 3aMKUCHIBaTh MOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKON BETUUMHBI
OT JPYTOM C UCHOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCTH IyTH
PaBHOMEPHO JBMXXYLIEroCs Tela OT BPEMEHHU JBHXKEHHS Teja, CUIIbI
TPEHUSI CKOJILKEHUSI OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEH
T€1 U HE3aBHUCUMOCTH CHJbl TPEHHSI OT IUIOIIAIU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYKUHBI, BITAJTKUBAIOUIEH CHUIIbI
OoT 00bEMaA MOrPY>KEHHOM YaCTH Teja M OT IUIOTHOCTH KHUIKOCTU, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT TIJIYyOMHBI, Ha KOTOPYIO
IIOTPYKEHO TEJ0, YCIOBUN IUIABAHUS TEJI, YCIOBUNA PAaBHOBECHS pblyara
u OJIOKOB), y4acTBOBaThb B IJIJAHUPOBAHUM Y4YE€OHOIO HCCIEIOBaHUA,
coOMpaTh  yCTAaHOBKY W  BBINOJHATH  W3MEPEHMs,  CIEIys
NPEJIO)KEHHOMY  IJ1aHy, (UKCHPOBaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B BUJE MPEAJIOKEHHBIX TAOIHI] U
rpauKoB, AeaTh BBIBOABI 10 pe3yJbTaTaM UCCIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEJIMYUH (IJIOTHOCTh
BEILLECTBA JKUJKOCTU W TBEPAOrO Tea, CUia TPEHUS CKOJIbKEHUS,
JABJICHUE BO3[yXa, BBITAIKMBAIOIIAS CHJIA, JCHCTBYIOIIAas Ha
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NOTPYKEHHOE B KUAKOCTb TEJNO, KOA(DPHUIMEHT MOJIIE3HOro AEHCTBUSA
IPOCTBIX MEXAHU3MOB), CJE€Ays MNPEIJI0KEHHON WHCTPYKUUU: MpU
BBINIOJIHEHUH M3MEPEHUN cOOMpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIUMCIISTh 3HAUEHNE UCKOMOW BEJIMYMHBI,

coONoaTh IpaBuia TEXHUKM O€30IacHOCTH Mnpu  padbore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIUIIBI ICUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIIHUECS COCY/bl, OapoMeTp,
pbIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUIBI JICHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONUCAaHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOAOIPOBOJA, TUAPABIMYECKUNA Tpecc,
MaHOMETpP, BBICOTOMED, IOPIIHEBOM HACOC, APEOMETP), HUCIOJb3Ys
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUM U  HEO0OXOAHMbIE
(u3HYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpUMEpHl  (HaXoAWTh HWHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO MCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
KU3HU JUIsl oOecrniedueHrns 0e30acHOCTH MPU 00pallleHruy ¢ pudopaMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHMSI 310POBbSl U COOJIOICHUS
HOPM DKOJIOTHYECKOTO MOBEICHMSI B OKPYIKAIOILIEN CPEIE;
OCYUIECTBJISITh OTOOpP MCTOYHUKOB HH(popMauuun B HHTepHeTe B
COOTBETCTBMM C 33JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M TYTEM CpaBHEHHUS PA3IMYHBIX HCTOYHUKOB
BBIICNIATh MH(POPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUYUBOW WIIU
MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU  BBINOJHEHUWM YYEOHBIX 3aJaHUil  HAay4YHO-
NOMYJISIPHYIO JINTEPaTypy (PU3MYECKOTro CcolepKaHMsl, CIPABOYHBIC
Marepuaibl, pecypcbl ceth  MHTepHeT, BiaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, NMpeoOpa3zoBaHusi MHGOPMALMU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbIE KpPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMaALUU PU3NYECKOTO COJAEPKAHUS, B
TOM YHCJIEe MyOJMYHO [JeNaTh KpaTKUE COOOIIEHHS O pe3yJbTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHWI, MpPU OSTOM TI'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHbIM MOHATUWHBIA anmapat Kypca (U3UKH,
COIMPOBOXK/IaTh BHICTYIUICHHE MPE3EHTALINEH;

IPU BBIIOJIHEHUHM Y4E€OHBIX MPOEKTOB M MCCIEIOBAHUNA paclpeneisiTh
00s13aHHOCTH B TPyNI€ B COOTBETCTBUHU C IMOCTaBICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHa JACUCTBUM, aJ€KBAaTHO OLICHUBATh
COOCTBEHHbIM BKJAJ B  JIEATEIbHOCTh TIPYHIbl, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsI MHEHUE OKPYKAIOIIHX.
KOHIy oOyueHuss B 8 Kjacce IpeIMETHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHSA: Macca M pasMepbl MOJIEKYJ, TEIIOBOE
JBW)KECHUE aTOMOB W MOJIEKYJ, arperarHble COCTOSIHMS BEILECTBA,
KpUCTAJUIMYECKHE U aMOP(HBIE TeJa, HACBILIEHHBIN U HEHACHIIICHHBIN
nmap, BJIQXHOCTb BO3JlyXa, TEMIEpaTypa, BHYTPEHHSS JHEPIUS,
TEIUIOBOM  JIBUraTeilb,  JJEMEHTAPHBIA  DJJEKTPUYECKUMU  3apsf,
AIEKTPUYECKOE II0JIE, IPOBOJHUKA U JHUDJIEKTPUKH, THOCTOSHHBIN
ANEKTPUYECKUHN TOK, MArHUTHOE TOJIE;



pasnuyarh SABJIEHUS (TEIJIOBOE PACIIMPEHUE U CXKATUE, TeIUlonepeaaya,
TEIUIOBOE  PaBHOBECHE, CMauyMBaHWE, KaNWUISIpHbIE  SIBJICHUA,
UCIIapeHue, KOHJIEHCaIus, JIaBJICHUE, KpUCTaNIA3aIus
(oTBEpAEBaHKE), KUIIEHUE, Temionepenaya (TEIIONPOBOAHOCTb,
KOHBEKIMS, U3IyUEHHUE), SJIEKTPU3aLIMs TeJ, B3aUMOJACHCTBUE 3apsiI0OB,
JENUCTBUS AIEKTPHUUECKOTrO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJIEWCTBHE MAarHUTOB, JIEHCTBUE MATHUTHOTO MOJISI HA MPOBOAHUK
C TOKOM, DJJEKTPOMAarHUTHas HWHAYKUWSA) MO ONHCAHHMIO HX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OIbBITOB, JAEMOHCTPUPYIOIIHX
JlaHHOE (PU3UUYECKOe SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYECHHbIX (PU3UYECKHX SIBJICHUWA B
OKpPYXalollleM MHpE, B TOM 4YHCle (PU3NYECKUE SIBJICHUS B IPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KallWJULSIPHBIE SIBJIEHUS B MPUPOJE,
KpUCTalbl B mpupone, uznydeHue CoiHna, 3aMep3aHue BOAOEMOB,
MOpckue Opusbl, oOpa3oBaHHWE pOChI, TyMmaHa, HHEs, CHera,
ANEKTPUYECKHE SABJICHHUS B aTMocdepe, AJIEKTPUUYECTBO KHMBBIX
OpraHMW3MOB, MarHuTHOe Tojie 3emiM, JApeild MOJCoB, POJib
MarHUTHOTO TOJIA JIJISl KU3HHU Ha 3emiie, MOJISIPHOE CHUSHHE, MPU 3TOM
NEpPEeBOIUTh  NPAKTUYECKYI0  3aJayy B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUN;
ONMCHIBATh HW3YYEHHBIE CBOMCTBA Tell M (PU3MYECKUE SBICHUS,
UCTIONIb3Ysl  (PU3MYECKUE BEIWYUHBI (TEMIlepaTypa, BHYTPEHHSA
HHEPrus, KOJMYECTBO TEIUIOTHI, yJEJIbHAas TEIUIOEMKOCTh BEIECTBA,
yJAelibHas TEeIUIoTa IUIABJICHMS, yJeJbHas TEeIuloTa MmapooOpa3oBaHUs,
yAelbHas TEeIUIoTa CropaHusl TOIUIMBA, KO3(P(GUUHUEHT TOJE3HOro
JIECTBUA TEIJIOBOM MalllMHBI, OTHOCUTENbHAs BJIAXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsll, cuja TOKa, OJJIEKTPUYECKOE HamNpsHKeHHE,
COMPOTHUBJIEHUE NPOBOJAHUKA, YAEIBHOE CONPOTUBIEHUE BELIECTBA,
paboTa U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), MPHU ONMHMCAHUM MPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI UCHOJIb3YEMBIX BEJIMUMH, 0003HAYEHUS
U €IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOLINE
JAHHYI0 (DU3MYECKYI0 BEJIMYHMHY C JAPYTMMHM BEJIMYMHAMH, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U IMPOLECCHI,
HCIIOJIb3YsI OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUN
CTPOEHHUsI  BELIECTBA, MPUHLMI  CYHNEeprHno3uluu  mnoned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH Owma yist
ydacTka 1enu, 3akoH /[xoyns—JIeHua, 3aKkoH COXpaHEeHHs SHEPTUH, IPU
TOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHUCHIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM 4YHCIIE U B
KOHTEKCT€  CHUTyallud  NPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ onopoil Ha 1—2 M3y4eHHbIX CBOMCTBA (PUBHUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THhIE 3aAauud B 2—3 JICUCTBHS, HUCIOJb3YS 3aKOHBI U
dbopmyiibl, cBsi3bIBatolMe (U3UYECKUE BEJIUMUMHBI: HA OCHOBE aHaIM3a
YCIIOBHSI 33J]a4Ml 3alKMChIBATh KPATKOE YCIOBHE, BBISIBISTH HEJOCTATOK
JAHHBIX JUIS pEIIeHMs] 3aJlayd, BbIOMpATh 3aKOHbI W  (DOpMYJIbI,
HEeoOXoauMble JUIsl €€ pelieHusi, TPOBOJUTh PACUEThl U CPaBHUBATh



MOJIyYEHHOE 3HA4YeHHE (PU3MYECKOW BEJIIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PEMIMTh MpPU MOMOILU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMUCAHUE MCCIEI0BAHUS, BBIIEIAThH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLIEHUBATh IPABWIBHOCTh MOPSAKA
IIPOBEICHUSI HCCIIEIOBAHUS, 1€JIaTh BHIBOIBL;

MPOBOJUTH OIBITBI O HAOIIOACHUIO (PU3NYECKHUX SIBICHUN WU
(GU3MYECKMX CBOWCTB Te€N (KaOWUIAPHBIE SBJICHUS, 3aBUCUMOCTh
JABJIEHUSI BO3/AyXa OT €ro o0bEéma, TeMIeparypbl, CKOPOCTH Ipoliecca
OCTBIBaHHUS M HArpeBaHMsl NpPH M3IYYEHUU OT LBETa H3Iydarouen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApPEHUss BOJbBI OT
TEeMIIepaTypbl )KUAKOCTH M IUIOMIAANA €€ MOBEPXHOCTHU, AJIEKTPHU3aLUs
TE€1 W B3aUMOJCHCTBUE AJIEKTPUYECKUX 3apsA0B, B3aMMOJEHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JACWCTBUS MArHUTHOTO TMOJS HA MPOBOJAHHMK C TOKOM,
CBOICTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUIATENSl OCTOSHHOTO
TOKa): (OpMYJIMPOBaTH MPOBEPSIEMbIC MPEANOI0XKEHUSA, COOUpPaTh
YCTaHOBKY W3 MPEIJI0KEHHOrO0 000pyJOBaHMs, OMUCHIBATh XOJ OIbITA
1 (OpMYIUPOBATH BHIBOIBI;

BBINIOJIHATh ~ MPSIMbIE  U3MEPEHHUS] TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[lyXa, CHJIbl TOKA, HANpPsDKEHHS C HUCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U NATYUKOB (PU3UUYECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl  MU3MEpPEHUM ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
NOTPEIIHOCTH;

IIPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JpYrol € HCIOJb30BAHUEM IMPSAMBIX H3MEPEHHI (3aBUCUMOCTh
CONPOTHUBJIEHUS] MPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJAH IMONEPEUHOIO
CEUYEHMS] U YJIEJTBbHOTO COINPOTHUBIICHHUS BEIIECTBA IPOBOJHUKA, CHIIBI
TOKa, MAYILIErOo 4Yepe3 MPOBOJHHUK, OT HANpPsHKEHUS HAa IPOBOJHUKE,
HCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MApaJUIEIbHOIO COEIUHEHUN
IIPOBOJIHUKOB): IUJIAHUPOBATh HUCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY W
BBINIOJIHATD U3MEPEHMUS, CIIEAYs NPEII0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl MOJYYEHHONW 3aBHCHUMOCTH B BHJIE TaOMUI M TpauUKOB,
JIeN1aTh BBIBOJIBI 10 PE3YJIbTATAM MCCIIEJOBAHUS;

IIPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BeIWYUH (ylerabHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHUBICHHE IMPOBOJHUKA, paboTa u
MOIIIHOCTb AJIEKTPUUECKOr0 TOKA): MJIAaHUPOBATh MU3MEPEHHUsSI, COOMPAThH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEIOKEHHON UHCTPYKLUH,
Y BBIUHCIISATH 3HAYEHHUE BEJINYUHBI,

coON0aTh MpaBuia TEXHUKM O€30IacHOCTH Mnpu  padbore ¢
71a00paTOpHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPUHUUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONUCAaHUS (B TOM YHCIIE:
CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETp, MapoBas TypOuHa, aMIIEpMETP,
BOJIBTMETP, CUETUMK FIEKTPUUECKON 3HEPrUH, IJIEKTPOOCBETUTEIbHbBIE
pUOOPBHI, HarpeBaTEIbHbIE AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE MNPEIOXPAHUTENH, SIEKTPOMATHUT, JJIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKa), MCIOJb3ysl 3HAHMS O CBOMCTBaX (PU3NYECKHUX
SBJICHUIA U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M M3MEPUTEIbHBIC
npuOOpsl MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATE]Ib BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JJIEKTPUUECKHUX
Hened ¢ MOCIENOBATENbHBIM W MapajuieIbHBIM — COEIUHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHble  OOO3HAYEHUS  DIJIEMEHTOB
ANEKTPUYECKUX LETIEH;

NPUBOJIUTHL TpUMEPHl  (HAXOAUTh HWH(OpMAIIMIO O TpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOMU
JKU3HU U9 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHUH ¢ IpudopamMu
U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 3/I0POBbSI U COOJIOICHUSI
HOPM 3KOJIOTUYECKOT0 MTOBEACHUS B OKPY’KAIOILEH CPEE;
OCYIICCTBIISITE IOMCK HMH(bOpMaruu (QU3MYCCKOTO COIACPKAHUS B
NHTepHeTe, Ha OCHOBE MMEIOIMIUXCA 3HAHUM M MYTEM CpaBHEHUS
JIOTIOJIHUTENIbHBIX MCTOYHUKOB BBIJICTSATh HH(OpMAIMIO, KOTOpas
SIBJISIETCSI MPOTUBOPEUMBOM MU MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJB30BaTh MIPU  BBIMNOJHEHUM Y4YEOHBIX 3aJaHUN  Hay4yHO-
NONYJISIPHYIO JINTEPATYPy (PUBHUECKOTO COACPKAHUS, CIPaBOYHBIC
Marepuainbl, pecypchl cetu  MuTepHer, BiadgeTh npuEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOpMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
00o6mass MHPOpMAIMI0O M3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOTO
COJIEp>KaHMsl, B TOM 4YHCIE MYyOJMYHO TMPEACTABIATh pPE3yJbTaThl
MPOCKTHOM WJIM MCCIIEIOBATEIILCKOM  JIEATEIbHOCTH, MpPU ITOM
rPaMOTHO MCIIOJb30BaTh M3YYEHHBIM TMOHSATUWHBIA anmapar Kypca
($buU3UKH, COMMPOBOKIATH BHICTYIJICHUE MPE3EHTAIIUECH;

MPU BBHITIOJIHEHUM YYEOHBIX MPOEKTOB M MCCIICNOBAHUN (HU3UUYECKUX
IIPOLIECCOB pacHpesensaTh O00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICAUTH 3a BBIMOJHEHUEM IJIaHA JIEUCTBUI
U KOPPEKTUPOBATh €ro, aJieKBaTHO OILEHMBATh COOCTBEHHBIM BKJIAJl B
JIEATEIIbHOCTh IPYIIIIHI, BBICTPAUBATh KOMMYHUKATUBHOE
B3aUMO/ICHCTBUE, IPOSIBIISISE TOTOBHOCTH pa3peniaTh KOHPIUKTHI.

KOHIly 00yuyeHuss B 9 KJjacce INpeAMETHbIE Pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCuU€ra, MaTepuajbHas TOYKa,
TpaeKkTopHsl, OTHOCUTEIBHOCTb MEXaHUYECKOTrO JIBUKEHUS,
nedopmanus (ynpyras, miacTuueckas), TpeHUe, [IEHTPOCTPEMUTEIHHOE
YCKOPEHHE, HEBECOMOCTh M MEPErpy3Ku, LUEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TENO, ILEHTP TSKECTH TBEPAOrO Tejla, pPaBHOBECHE,
MEXaHUYEeCKUEe KOJeOAaHHsI M BOJIHBI, 3BYK, MH(PA3BYK U YJIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTb M JTAJIbHO30PKOCTb,  CIEKTPbl  HMCIYCKaHUS U
NorjomeHus, anbda, O0era- U raMMa-u3JIy4eHHs,, U30TOMNbI, sAJepHas
HHEPreTUKa;

pasnuyarh SABJICHUS (PABHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHENMHOE
JIBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUXKEHUE, CBOOOIHOE
najeHue  TeJ, PAaBHOMEPHOE  JABWKEHHUE 1O  OKPYXHOCTH,
B3aMMOJICUCTBUE  TEJl, PEAKTUBHOE [BWXKEHUE, KOJIeOaTEeIbHOE
JIBIKEHUE (3aTyxalollMe W BBIHYXJCHHbIE KoJieOaHUs), pPE30OHAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXE€HUE  3BYyKa,  MPSMOJMHEIHOE
pacnpocTpaHeHUE, OTpPaKEHUE M MPEJOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPaKEHUE CBETA, Pa3joKE€HHUE OENOro CBeTa B CHEKTP U



CIIOKEHUE CIIEKTPAJIbHBIX LBETOB, JIUCIEPCUS CBETa, €CTECTBEHHAs
PaZOaKTUBHOCTb, BO3SHUKHOBEHHUE JMHEHYATOrO CIEKTpa U3ITyYEHHS)
N0 ONHUCAHUIO HUX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHbIX (PU3UYECKUX SIBJICHUWA B
OKpYy»XaroleM MHupe (B TOM yucie (U3HYECKHE SIBJIEHUS B NPHUPOJE:
OPWINBBl W OTJIMBBI, JBWXKEHUE TIuIaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHM3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, ILIYHAMH, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJICHUSI B MPUPOJE, OMOIOTMYECKOE EeHCTBUE
BUJIUMOT'O,  YJIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOI'O  HU3JyYEHHUH,
€CTECTBEHHBbI  paJMOaKTUBHBIA  (OH,  KOCMUYECKHE  JIy4H,
pPaMOAaKTUBHOE  W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBUE
pPaJMOAaKTUBHBIX M3JIyYEHUH Ha OpraHu3M YeJIOBEeKa), MpHU ITOM
NEPEeBOIUTh  NPAKTUYECKYI0  3aJayy B  y4eOHY,  BBIIEIATH
CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUN;
ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tell M (PU3MYECKUE SBICHUS,
UCIIOJIb3Ysl (PU3NYECKHUE BETMYMHBI (CPENIHSAS U MTHOBEHHAs CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIBUJKEHHUH, YCKOPEHHE, IEpEMELIEHUE, MY Th,
yIJ0oBasi CKOpPOCTb, CHJIa TPEHUs, CUja YNPYTOCTH, CUJIA TSHKECTH,
YCKOpPEHHE CBOOOJHOrO MaJeHUsl, BEC Tella, UMITYJbC Tela, UMITYJIbC
CWJIbI, MEXaHHuYecKas paboTa MU MOIIHOCTb, MOTEHIMAIbHAS >HEPrUs
Tena, MOAHATOrO0 HaJl OBEPXHOCTBIO 3€MJIM, MOTEHUUAJIbHAS YHEPTUs
C)KaTOM TMPY>KUHBI, KUHETUYECKas SHEPrus, IOJHas MeXaHHuecKas
JHEpPrus, MEpPHUOJ U YacToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTb CBETa, IOKAa3aTelb IPEIOMIICHUS
Cpellbl), MpU OIMCAHWU MPABWIBHO TPAKTOBAaTh (PU3UYECKHUI CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, OOO3HAYEHHUS U E€IUHULBI (PU3NYECKHUX
BEJIMYMH, HAXOAUTb (POPMYJbI, CBS3bIBAIOLIME JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpadUKH H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U IMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
OPUHIUI CYNEPHO3ULUU CUJI, MPUHIUI OTHOCHUTENbHOCTH [amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbI OTPAXKECHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUs 3aps0BOIO M MacCOBOIO
qyucell TMpU SIEPHBIX pPEaKUusX, OpH 3TOM JaBaTh CIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM 4YHCIIE U B
KOHTEKCT€  CHUTyallud  NPAKTUKOOPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTHh OOBICHEHHUE U3 2—
3 JOrMYecKux IaroB € ONOPOM Ha 2—3 U3YYEHHBIX CBOMCTBA
(bu3NYECKUX SIBICHUM, PU3NUECKHUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;
pemarb pacyéTHhle 3adaud (OomMparolIMecss Ha cucremMy u3 2-3
YpaBHEHUH), MCHOJb3Ys 3aKOHBI M  (OPMyJbl, CBS3bIBAIOIINE
(¢u3nYecKrue BEJIIMYMHBI: HAa OCHOBE aHalW3a YCIOBHS 3aJlauu
3aMHMChIBATh  KPAaTKOE YCIOBHE, BBIABIATh HEAOCTAIOIIME WU
M30bITOYHBIE JaHHbIC, BHIOUPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUISL pEelIeHMs, MPOBOJUTH PACUETHl U OLICHUBATh PEATUCTUYHOCTD
MOJIyYEHHOTO 3HAaYeHUs (PU3HUYECKOU BEIMYMHBI;



pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXXHO PEMIMTh MpPU MOMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMUCAHUE MCCIEI0BAHUS, BBIIEIAThH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLIEHUBATh IPABWIBHOCTh MOPSAKA
IPOBEJICHUSI MCCIIEIOBAaHUSA, JEJaTh BBIBOJbI, HWHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOAEHHUI U OIBITOB;

IPOBOANUTH OMBITHl 1O HAOMIONEHUIO (PU3NYECKUX SIBICHUN WU
(bu3HYEeCKUX CBOMCTB TeN (M3y4YeHHE BTOPOro 3akoHa HproToHa, 3aKkoHa
COXpaHEHUs! PHEPIHH, 3aBUCUMOCTh MEpHOJa KOJEOAHU NMPY>KUHHOTO
MasiTHUKa OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJEOaHUM, MPSMOJUHEHMHOE pacnpoCTpaHEHUE
CBETa, pa3JoKeHUE OeNoro cBeTa B CHEKTpP, H3Y4YEHHE CBOMICTB
M300paKEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHUsl ITpeAMETa B
coOuparolei JuH3€e, HAOII0IEHUE CIUTOIIHBIX U JMHEHYAThIX CIEKTPOB
U3ITYYEHHUSI): CAMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 HM30BITOYHOIO
Habopa 0OOpYJIOBaHMS, OMHUCHIBATH XOJ OIbITAa U €r0 PE3yIbTaThl,
bopMyIHpPOBATH BBIBO/IHI,

OpPOBOAUTH TPU HEOOXOAWMOCTH CEPUI0 TPSIMBIX H3MEPEHHH,
ONpeJeNsisi CpeAHee 3HaueHHEe HU3MepAeMON BeIUYMHbl ((PoKycHOe
paccrosiHiue coOuparoniell JuH3bI), OOOCHOBBIBATH BBHIOOp crocoba
U3MepeHHUs (M3MEPUTENLHOTO TpUbdopa);

IPOBOJUTh HCCJIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIUYHMH C
UCTIOJIb30BAaHUEM TPSMBIX U3MEPEHHH (3aBUCHMOCTh IMyTH OT BPEMEHU
[P PAaBHOYCKOPEHHOM JABMXEHUHU 0€3 HayalbHOM CKOPOCTH, NMEpPHOJa
KOJI€OaHMI MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIila OTpaKeHMUs! CBETa OT yrija MaJIeHus W yria MpejloMJIeHUs OT yria
NajJieHus): IUIAaHUPOBATH MCCIEIOBAHUE, CAMOCTOSITEIbBHO COOMpATh
YCTaHOBKY, (DUKCUPOBATH PE3YJIbTATHl IOJIYYEHHOM 3aBUCUMOCTH
(¢U3MYeCKUX BEJIMYMH B BHUJI€ TaOMuUIl U rpadUKoB, JAeiaTh BBHIBOJbI MO
pe3ysbTaTaM HCCIIEJOBaHUS;

IPOBOJUTH KOCBEHHBIE W3MEPEHHsS (U3MYECKUX BEIMYUH (CpemHsis
CKOPOCTb M YCKOPCHHE Tela IpH PaBHOYCKOPCHHOM JIBH)XCHHH,
YCKOpEHHE CBOOOJHOIO MaJeHusl, )KECTKOCTh MPYKUHbI, KOAP(DULIHEHT
TPEHUSI CKOJBXKEHUS, MEXaHUYeCcKas padoTa M MOILIHOCTh, 4acTOTa U
NEepUoJl KoJeOaHUil MaTEeMaTUYECKOTO0 U MPYKMHHOTO MAasiTHUKOB,
ONTHYECKAasl Cuja COOMparolIed JIMH3bL, pPaJUOAKTUBHBIA (POH):
IUIAaHUPOBATh U3MEPEHHUS, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMIOJHATh ~ WM3MEpPEHUs, CJleays MPEeAJIOKEHHON  HMHCTPYKIIUU,
BBIUMCIISITh 3HAYCHHWE BEIUYMHBI W aHAJIW3UPOBATh TOJTYUYCHHBIC
pEe3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coONoaTh IpaBuia TEXHUKM O€30IacHOCTH Mnpu  padbore ¢
71a00paTOpHBIM 000PYI0BAHUEM;

pa3nuyaTb OCHOBHBIE MPU3HAKU H3YUYEHHBIX (PU3NYECKUX MOJEIECH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIA HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IJAHETapHas MOJEJIb aTOMa, HYKJIOHHAas
MO/IeJIb aTOMHOT0 SI/1Pa;

XapaKkTepU30BaTh MPUHIUIBI JICHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONUCAaHUS (B TOM YHCIIE:
CHOUAOMETpP, JATUYUKHU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHUSs, pakKera,
9XO0JOT, OYKHM, MEpPUCKOIN, (oToanmapar, ONTHYECKHUE CBETOBOBI,
CHEKTPOCKOM, J03UMETpP, Kamepa BuibcoHa), MCHONB3yd 3HAHUSA O



CBOMCTBaX (U3MYECKUX SIBICHUHA M HeoOXoaumble (HU3MUYECKUE

3aKOHOMEPHOCTH;
UCIIONB30BaTh CXEMbBlI M  CXEMAaTHYHbIE PHUCYHKH  M3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTENBHBIX npudOpoB 151

TEXHOJIOTUYECKUX IPOLIECCOB MPHU PELICHUU Y4eOHO-MPAKTHUYECKUX
3aJ1a4y, ONTHYECKUE CXEMBI ISl MOCTPOCHUSI M300PAKEHUI B TUIOCKOM
3epKajie U coOuparoniei IuH3e;

OPUBOAUTH NpUMEpPbl  (HAXOAUTh HWH(OOPMALMI0O O MpUMEpax)
MPAKTUYECKOTO MCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
KU3HU JUIsl 0OecrnieueHns 0e30acHOCTH MPU 00pallleHruy ¢ pudopaMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHMSI 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAECHUS B OKPY’KaIOILIEH CPEIE;
OCYUIECTBJISITh TMOUCK HH(pOpMaUUU (PU3HUECKOTO COACpNKAHUSA B
WuTepHeTe, C€aMOCTOATENbHO (QOpPMYyJIHpYsl TOMCKOBBIM  3ampoc,
HaXOJIUTh  NYTH  ONPEIEICHUS  JOCTOBEPHOCTH  MOJYYEHHOU
uH(pOpMAIMM Ha OCHOBE HMMEIOLIMXCS 3HAHUM W JIONOJHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MpPU  BBINOJHEHUWM YYEOHBIX 3aJaHUl  HAay4YHO-
NOMYJISIPHYIO JINTEPaTypy (PU3MYECKOTro colepKaHMsl, CIPABOYHbBIC
Marepuaibl, pecypcbl ceth  MHTepHeT, BiaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, NMpeoOpa3zoBaHusi MHPOPMALMK U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIICHHUSI HA OCHOBE
uH(pOpMAIMU U3 HECKOJIBKUX MCTOYHUKOB (PM3HUECKOTO COAEpPKaHUA,
myOJIMYHO NPE/ICTABIISATh pE3yNbTAThI MPOEKTHOU WIH
HCCJIEI0BATENBCKON JEATENBHOCTH, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aemMoro paszieia (U3HKd U
COMNPOBOXK/IaTh BHICTYIUICHUE MPE3EHTAlUEH ¢ Yy4€TOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yectBo 4yacos
Ne HanmenoBanue pasjieioB DJIeKTPOHHBIE (HM(PPOBHIE)
KonTtpoibHble IIpakTHyeckne
/I | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTbI

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

1.1 dusnka - HayKa o0 IPUPoJIe 2 bubmmorexa LIOK
’ y PHPOZ https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 (PHSHHECKHE BEIHYMHEL 2 I https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4HBIN 5 1 bubmuoreka [{IOK
’ METO/ O3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3znen 2. [lepBoHayasibHbIE CBeJeHUsI 0 CTPOCHUM BelllecTBa

2.1 CtpoeHue BelecTBa 1 brbmorexa [TOK
) p m https://m.edsoo.ru/7f416194
JIBrokeHue u
2.2 B3aUMOJICHCTBUE YaCTU 2 1 bubmorexa [OK
) A H https://m.edsoo.ru/7f416194
BellecTBa
)3 ArperatHble COCTOSIHUS 5 bubmuoreka [{IOK
’ BellecTBa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5

Pa3nen 3. /IBu:xkeHne 1 B3aUMoaelicTBHE TeJl




but6mmoreka [{OK

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

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

[Jasnenue. Ilepenaua

41 JIaBJICHUS TBEPIBIMU 3 but6mmoreka [JOK
’ TeJIaMU, JKUIKOCTAMH U https://m.edsoo.ru/7f416194
rasaMu
but6mmoreka [JOK
4.2 JlaBneHue KHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(EpHOC JaBNICHUe 6 https://m.edsoo.ru/7f416194
JlelicTBHE )KHMIKOCTH U raza
4.4 Ha IIOTPYKEHHOE B HUX 7 Bubmaorexa IJOK
’ Py https://m.edsoo.ru/7f416194
TEJI0
Hroro no pazaeny 21
Pa3znea 5. Pabora u MOIIHOCTh. JHEPTrUst
but6mmoreka [{JOK
5.1 Pa0
aboTa 1 MOIIHOCTD 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 Bubmrorexa LIOK

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




but6mmoreka [{OK

5.3 MexaHuuecKas SJHEPrUst 4 1 https://m.edsoo.ru/7f416194
WToro o pasaeny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 63 12

YACOB 110 ITPOTPAMME




8 KUIACC

KoanuyecTBO 4acos

Ne HaumeHnoBaHue pa3iesioB H TeM duekTpoHHbIe (LM pPOBHIE)
KonTpoibHble IIpakTHyeck
n/m | mporpaMMmsl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI He padboTsl
Paznea 1. TenuioBble siB1eHHSA
1.1 CrpoeHue u cBOWCTBa BelleCTBA 9 bubamoreta LIOK
’ R B https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
1.2 T
CIIIOBBIC HPOHECCh! 31 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 40
Pasnea 2. DiiekTpu4ecKkue M MATHUTHBIEC SIBJICHUSA
DneKTpUUYECKUE 3apsbl. 3apsKEHHBIE bubnuoreka [JOK
2.1 . 10 1
Tela U UX B3aUMOJICHICTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsTHHBIN 3EKTPUYECKUIA TOK 27 2 7 https://m.edsoo.ru/7f418 1 ce
but6mmoreka [IOK
2.3 MaruuTHsble SIBJIICHUS 7 1 1.5 httns://m.edsoo.ru/Tf418 1 ce
but6mmoreka [JOK
24 SMEKTPOMATHHTHAS HELILY KUK ? https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 53
PesepBHOe Bpems 9
OBIIEE KOJIMYECTBO YACOB I10
102 4 14.5

[TPOT'PAMME




9 KUIIACC

HauMeHnoBaHue KoaunuecTBO yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3iejioB U TEM Konrpoubnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NMporpaMMbI padoThI padoThI
Pa3nen 1. Mexannuyeckue siBJeHHUs
MexaHndeckoe
1.1 BIDKCHHE U CITOCOOBI 10 1 bubnmorexa LIOK
’ A https://m.edsoo.ru/7f41a4a6
€ro OIUCAHUS
bu6nmoreka [JOK
1.2 B i
3AUMOCHCTBIE Tel 20 3 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
1.3 3aKOHBI COXpaHe
KOHBL COXpAHCHHUA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUS M BOJHBI
)1 MexaHn4ueckue . 3 bubmnorexa [HOK
’ KoJIeOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHH4eCKUe BOJIHEI. g 3 bubmnorexa [HOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 3. DjieKTPOMATHUTHOE 10JI€ M 3JIEKTPOMArHUTHbIE BOJIHbI
3.1 DNEeKTPOMArHuTHOE 6 2 bubmuorexa [JOK
ooJIe 1 https://m.edsoo.ru/7f41a4a6

OJICKTPOMAardMuTHBIC




BOJIHBI

Hroro no pazgeny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
41 3aKOHBI 6 bu6mmoreka [{OK
' pacnpocTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI B oNITHYECKHE 6 bubmuoreka [{OK
' npudopsI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bub6nuoreka [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanTtoBble siBJIeHUs
nu e
51 CHYCKRATE i 4 bubmuoreka [JOK
’ HOTIOeHHe CheTa https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 bubnmnoreka [JOK
' aapa https://m.edsoo.ru/7f41a4a6
53 q 7 bubmuoreka [JOK
' /ICPHPIC Pariiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pa3znea 6. [loBToOpuUTEIbHO-00001IaK0IMIA MOAYJIb

6.1

[ToBTOpeHue n
00o0mIeHue
coJiepKaHus Kypca
¢dbusuku 3a 7-9 knacc

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




Wroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27




ITOYPOYHOE INIAHUPOBAHMUE
7 KIIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTpoianHbie
Bcero P
padoTnbI

IIpakTH4eckue
padoThbI

JlaTa
U3yqeHust

DJIEKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

du3nka — Hayka o
npupoze. Ssinexus
npupoasl. Puznueckue
SBJICHUS

MeX&HI/I‘-IeCKI/Ie, TCIIJIOBBIC,
QJICKTPUYICCKHC,
MAarauTHBIC, CBCTOBLIC,
3BYKOBBIC SIBJICHUSL

®Ou3nyeckue BEITNIUHBI U
HUX U3MEPCHUC

Ypoxk-uccienoBanue
"N3mepeHue TeMieparypbl
IIPU [TOMOIIH >KUIKOCTHOTO
TEPMOMETPA U JATINKA
Temneparypsbl"

Kak ¢usuka u npyrue
€CTECTBEHHbIE HayKU
U3y4aroT NPUPOLY.
EcTecTBeHHOHAy4HBIN

bu6mmoreka [{OK
https://m.edsoo.ru/ff09f72a




METOJ, ITO3HAHHSL.
Onucanue pusnueckux
SIBIICHHUI C TIOMOIIBIO
MozAeaeH

Ypok-uccienoBanue
"[IpoBepka rumnoTe3sl:
JalIbHOCTH I10JIETA LIapUKa,
MyIIEHHOTO
TOPU30HTAJIBHO, TEM
Ooubllle, yeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenue BeliecTsa.
OnbIThI, TOKA3LIBAIOIIME
JIUCKPETHOE CTPOCHUE
BEIIeCTBA

bu6mmorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBM)KEHUE YacTHIL
BEIIEeCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoBaHue
«OIBITE IO HAOIIOAECHUIO
TEIUIOBOTO PACUINPEHUS
ra3oB»

10

Arper ATHBIC COCTOSHUA
BCIICCTBA

11

B3anMocss3p Mexay
CBOWCTBaMM BELIECTB B
pasHbIX arperaTHbIX
COCTOSIHUSIX U X

bu6mmoreka [{OK
https://m.edso0.ru/ff0a0378




ATOMHOMOJIEKYJISIPHBIM
ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJbI

MexaHnyecKkoe JIBMKEHUE.

12 PaBHOMepHOE 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIBHIKEHHE

13 Cxopoctb. Ennnuiist bubnmnoreka [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer iyt 1 BpeMeHH bubnnorexa [JOK
IBWKEHUSA https://m.edsoo.ru/ff0a0ae4
Nuepuusi. 3akoH UHEPLIVH.

15 BzaumopeiicTBue Ten Kak bu6mmoreka [IOK
MPUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTHU JBUKEHUS TEJ
[TnoTHOCTH BemecTBa.

16 Pacuer maccel 1 00bema bubmorexa HOK

https://m.edsoo.ru/ff0a0fee
TeJa MO0 ero MIIOTHOCTH
JlaGopaTtopHnas pabota

17 «OmnpeneneHune IIOTHOCTH
TBEPJIOTO TENA»

13 Pemenue 3agau mo Teme bubmuoreka [JOK
"[InoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna Kak XapakTepucTuka

19 B3auMojiecTBus Teil. Cuia

ynpyroctd. 3akoH ['yka




JlaGopaTtopHnas pabota
«M3yueHne 3aBUCUMOCTH

20 | pacTsoxeHus (aedopmaryn)
MPY>KUHBI OT MPUIIOKEHHOMN
CHJIBI»

21 SBnenne Tarorenus. Cuna
TSDKECTH
CBs13b MEX]ly CHIION

) TSDKECTH ¥ MacCOM Tea. bubmuoreka [JOK
Bec Tena. Pemenune 3amau https://m.edsoo.ru/ff0al778
o Teme "Cwuna Tsoxectn"

Cua TsDKeCTH Ha THX
23 IUIaHETAax. (DI/BI/I‘{eIE:(}II/Ie bubmoreia HOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKU TUIAHET

24 W3mepenue cui. bubnnorexa [IOK
JluHaMmoMeTp https://m.edsoo.ru/ff0al 8cc

bu6mmoreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al1778
CrnoxeHue IByX CHII,

26 | HATPABICHHEIX 110 OJIHOM bubnnorexa [IOK
IIPSIMOH. https://m.edsoo.ru/ff0ala70
PaBHOzelcTBYIOIIASA CHIT

7 Pemrenue 3amau mo treme
"PaBHOelicTBYIOIIAA CHIT"

28 TpeHue CKOJIbKEHUS U bubnnorexa [JOK

TpeHue nokosi. TpeHue B

https://m.edsoo.ru/ff0alb9c




MIPUPOJIE U TEXHUKE

29

JlaGopaTtopHnas pabota
«M3yueHue 3aBUCUMOCTH
CHJIBI TPEHUSI CKOJIbKEHMUSI
OT CUJIBI JIaBJICHUS U
Xapakrepa
COIIPUKACAIOLINXCS
ITOBEPXHOCTEN»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
oTpe/esieHHe
PaBHOJICMCTBYIOIICH CUIIBI

31

Pemenue 3amau no remam:
«Bec Tenay, «I'padpuueckoe
M300paKCHHUE CUID,
«Cunb»,
«PaBHOIEHCTBYIOIIAS CHUII»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota no
TeMaM: «MeXaHH4eCcKoe
IBMKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Temay,
«['papuueckoe
M300paKeHHUE CUID»,
«Cunb»

33

JaBnenune. CriocoObl
YMEHbBIICHUS U
YBCIIMUYCHUA NAaBJICHUA

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

34

JlaBleHue rasa.

bubmuoreka [JOK




3aBUCUMOCTD JTIaBICHUS
rasa ot o0beéma,
TeMITepaTyphl

https://m.edsoo.ru/ff0a2376

[Tepenaua naBneHus
TBEPABIMU TEJIAMU,

Bbu6munorexa [JOK

35
JKUIKOCTSIMHU U ra3aMHU. https://m.edsoo.ru/ff0a25b0
3akou [Tackans
JlaBneHHE B )KUIKOCTH U
36 rase, BLI3BAHHOE bubnmorexa [IOK
. https://m.edsoo.ru/ff0a2718
NEUCTBUEM CHUIBI TSKECTU
Pertenuie 3amau mo reme
37 «JlaBieHUE B KUJIKOCTUA U bubmorexa HOK
A https://m.edsoo.ru/ff0a2826
rase. 3akon ITackais»
bu6mmoreka [JOK
38 Coobmarompecs cocy bl https://m.edsoo.ru/ff0a2970
39 I'mapaBinueckuii mpecc bubnmorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopineBoi
SKUJIKOCTHBIN HACOC
Atmocdepa 3emin.
[IpuunHbI cyiecTBOBaHUS
BO3/YIITHOW 000JIOYKHU
bu6mmoreka [JOK
41 3emMiti. 3aBUCUMOCTD

aTMoc(hepHOTro JaBICHUS
OT BBICOTHI HaJl YPOBHEM
Mopst

https://m.edsoo.ru/ff0a2b5a




Bec Bo3nyxa.

bu6mmoreka [JOK

42
ATtMmoc(epHOe JaBiieHHEe https://m.edsoo.ru/ff0a2bSa
N3mepenne atmochepHoro
43 aBJ'IGI:I)-II/ISI OnpIT bep bubmoreia HOK
. ’ https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTh
44 aTMoc(epHOTro JaBICHHUS bubnnoreka [JOK
OT BBICOTHI HaJ YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepounn.
45 ATII)VIOC(i): Hoep aBJICHUE Ha bubmmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BBICOTAX
46 Pewenue 3anay no reme
"AtMmochepHoe aBieHue"
JlelicTBrE )KUJIKOCTH U ra3a
47 Ha MOrPY>KEHHOE B HUX bubmorexa HOK
Py https://m.edsoo.ru/ff0a3276
TeN0. ApXUMea0Ba CHila
JlaGopaTtopHnas pabota
«Omnpenenenue
48 BBITAJIKUBAIOIIEH CHJIbI bubmorexa HOK
. Iil ’ https://m.edsoo.ru/ff0a33fc
JIEHCTBYIOILIEH Ha TENO,
MOTPY>KEHHOE B KUIKOCTH
49 | JlabGoparopnas paboTa 1o bubnuorexa [JOK

TeMme «lcciaeqoBaHue
3aBUCHUMOCTH Beca Telia B
BOJ€E OT 00BEMa
MOTPY>KEHHOM B KUJIKOCTh

https://m.edsoo.ru/ff0a3514




qacTu TCiIa»

50

[InaBanue Ten

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoHcTpyupoBanue
apeomeTpa Win
KOHCTPYHPOBAHUE JIOJKH H
OmpeJieNieHue e€
rpy3onoabéMHOCTH"

52

Pemenue 3amau no remam:
«IlitaBanue cy10B.
Bo3snyxomnaBanuey,
«JlaBneHue TBEpABIX TEN,
KUJKOCTEN U Ta30B»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

Bbu6munorexa [JOK
https://m.edsoo.ru/ff0a3{82

54

MoiHocTs. EnuHune!
MOIIHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

Ypok-ucciie1oBaHue
"Pacuét MonIHoOCTH,
pa3BUBAaEMOM IIPU MOABEME
1o JiectHure"

56

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuir Ha
ppryare

57

KonTponbhas pabota no




TeMe «JlaBieHue TBepIbIX
TeJI, )KUJKOCTEH U ra30B» /
Bcepoccuiickas
IIpoBepoyHas pabora

PesepsHslii ypok. Pabora c
TEKCTaMU 0 TeMe
«JlaBnenue TBEPABIX TEN,

bu6mmoreka [{OK

58
JKUIKOCTEHN U ra3oBy / https://m.edsoo.ru/ff0adffe
Bcepoccuiickas
nmpoBepoyHasi pabora
Pbrgaru B TexHuke, OBITY U
npupoje. JlaboparopHast
59 Z6(I))Ta «I/Iccnepomine 0.5 bubmorexa LIOK
p . a ) https://m.edsoo.ru/ff0a478e
YCJIOBHUI paBHOBECHS
phIdaray
Pemenue 3agau o teme
60 «Y CIIOBHUS paBHOBECHS buGmotera [IOK
P https://m.edsoo.ru/ff0a48a6
pBIgaray
Koadduuunent noneznoro
JICUCTBHUS MEXaHHU3Ma.
61 JlaboparopHast pabota 0.5
«H3mepenne KI1/]
HAKJIOHHOM IIJIOCKOCTH)
2 Pemenue 3agau o Teme bu6mmoreka [{OK
"Pabota, momuocts, KIT/[" https://m.edsoo.ru/ff0a4c48
63 Mexannudeckasi SHEpTrusl. bubmuoreka [JOK

Kunernueckas u

https://m.edsoo.ru/ff0a4252




MOTCHIUAJIbHAA DOHCPIUA

64 3aKOH COXpaHEHHUs

MEXaHUYECKOHN YHEPTrUun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

Y POK-3KCIIEPUMEHT IO
TeMe "OKCIepUMEHTAIbHOE
oTpe/ieNiCHHe U3MEHEHUS
65 KUHETHYECKOU U
MOTECHIUATBHON YHEPTHH
MIPY CKaTHIBAHUU TeJia TI0
HaKJIOHHOM INIOCKOCTH"

KontposbHas padora 1mo
66 TeMe «PaboTa U MOIITHOCTS.
OHeprus»

PesepeHbIii ypok. Pabora ¢
67 TEKCTaMH 10 TeME
"MexaHudeckoe

nBHKeHHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeec6

PesepBHbIii ypok. Pabora ¢
68 | Texcramu no teme "Pabora.

MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68

12




8 KUIACC

Ne KoanuyecTBo 4acoB 3_]'[eKTp0H]-[[,[e
KouTpou JlaTa nudppoBLIe
Tema ypoka P IIpakTnyeck op
n/ Bcero bHBIE U3YYeHHS o0pa3oBaTe/bHbIE
ue padoTbl
n padoThI pecypcenl
OCHOBHBIE OI0)KEeHUS] MOJIEKYJISIPHO-
1 KWHeTUYeCKOW TeOPUU U UX OIbITHbIE 1 bubmmorexa IIOK
[0 TBEPIK e HIST https://m.edsoo.ru/ff0a5256
P Macca v pa3mep aTOMOB U MOJIEKYT 1
(13
; PemeHI/Ie”:sa,qaq Macca u pasmep 1 Bu6muorexa LIOK
MOJIERYJT https://m.edsoo.ru/ff0a540e
Mopenu TBEpLOrO, KUIKOTO U
4 ra3o000pa3HOro COCTOSTHUM BelljecTBa 1
OO6mbsicHeHHEe CBOWCTB TBEP/IOTO, XKUJKOTO
ur HOT TOSTHUM B TBa H
S a3o000pa3Horo CPC 0 eljecTsa Ha 1 Bu6uorexa [IOK
OCHOBE TOJIOXKEHNH MOJIEKY/THPHO- https://m.edsoo.ru/ff0a5800
KWUHeTUYeCKOW Teopuu
¢ | Kpucrammueckue u amopdHbie Terna 1 bubnmorexa IIOK
https://m.edsoo.ru/ff0a5530
(13
: Cal\:I’OCTOHTEJIbHaH pabora “CocrosiHust 1 Bu6mmorexa LIOK

TeJ1

https://m.edsoo.ru/ff0a5a26




CMmaurBaHue U Kalmn/1IJIIPHOCTb.

8
9 [ToBepxHOCTHOE HaTsKeHUe bubmuoreka [JOK
https://m.edsoo.ru/ff0a5c60
10 | TeroBoe pacimpenue u cxatue bubanorexa LIOK
https://m.edsoo.ru/ff0a6412
Temnepatypa. CBsi3b TeMIlepaTyphl CO Bu6miorexa I[OK
1T | ckOpOCTBIO TEMIOBOrO BIKEHHST YACTHL] https://m.edsoo.ru/ff0a65c0
BHyTpenHsist sHeprust. Crioco0bl Bu6mmorexa IJOK
12| usmererms BHYTpeHHeH SHepruu https://m.edsoo.ru/ff0a6976
13 | Buabl Temionepesaun bubnnorexa [JOK
https://m.edsoo.ru/ff0a7088
Ypok-koHbepeHius "TIpakTHueckoe
VICTI0/Tb30BaHue TEIJIOBbIX CBOWCTB Bu6mmorexa [OK
14 BEILLIECTB 1 MAaTEpPHATIOB B LIEJIAX https://m.edsoo.ru/ff0a6a98
sHeprocoepekeHus"
KouectBo TeruioTsl. Y jenpHas
15| reroemkocts
YpaBHeHMe TeryioBoro HanaHca. Bu6mnorexa [OK
16 | Temmoo6MmeH u TeroBoe paBHOBecHe https://m.edsoo.ru/ff0a6bb0
Perienue 3azau no treme “YpaBHeHUe Bu6muotexa LIOK
17 »
TemyoBoro banaxca https://m.edsoo.ru/ff0a7bSa
18 | Pemenue 3agau no teme “YpaBHeHHe bubmuoreka [JOK




TerwioBoro basanca”

https://m.edsoo.ru/ff0a71d2

JlaboparopHast paboTta "ViccieoBanue

19 | fB/IEHUS TeryioobMeHa MpU CMeIlBaHUU bu6morexa LIOK
XOTIOAHOIZ " FODHqEﬁ BO,E[I)I” httDS://m.edSOO.I'U/ffoa72fe
PacueT KonmyecTBa TenioOTHI,

70 | Heo0XoAuMoro A/ HarpeBaHus TeJa u bubmorexa [IOK
BBIZIe/IIeEMOI'0 UM IIPY OXJIaXKIeHUHN https://m.edsoo.ru/ff0a740c
JIabopaTtopHasi pabota "OmnpezienieHye BuGmiorexa LIOK

21 | ynenbHo#t TemmoeMKOCTH BelijecTBa" https://m.edsoo.ru/ff0a786¢
OHeprus TOIUIMBa. Y Jie/ibHas TeruioTa Bu6muorexa LIOK

22
CropaHms https://m.edsoo.ru/ff0a7628
Perienue 3azau 1o teme “OHeprus

23 | rormBa”

[1naBnenue v oTBepJeBaHue

74 | KPUCTa/IMYecKux Te/l. Y/e/bHasl TeroTa
T/1aB/IeHUsT
Pemtenue 3amau no teme “IlnaBiieHue u Bu6muorexa IJOK

25 OTBepZieBaHUe KPUCTA/JINUeCKUX Ten” hitos://m.edsoo.ru/ff0aTeTe

ps://m. .
JlabopaTtopHasi pabota "OmnpezeneHve
26

yAe/IbHOW TeII0ThI M/1aB/ieHus bjaa"




[Tapoobpa3oBaHue ¥ KOHZEHCALHSI.

bu6mmoreka [{OK

27
Ncnapenue https://m.edsoo.ru/ff0a832
g femeHHe 3a/ja4 1o TeMe ) Bu6mmorexa [OK
ITapoobpasoBanye u KOHEHCALHS https://m.edsoo.ru/ff0a86ae
29 Kurnenue.
Y nenbHast TerjoTa mapoobpa3oBaHus U
30 | KOHZeHCALuH. 3aBICHMOCTh TeMIePaTypbl
KUTIeHUsI OT aTMOC(epHOro /aB/ieHUst
31 | BnaxHocTs Bo3zyxa. bubnnorexa [JOK
https://m.edsoo.ru/ff0a87e4
" Ha6opaTopHaﬂupa60Ta Onpe,qeneHH”e Bu6morexa LIOK
OTHOCUTE/TbHOW BJIaXKHOCTH BO3/yXa hitos://m.edsoo.ru/ff0as8a0a
PerieHuie 3a/1au Ha omnpe/iesieHre
33 | BmaxuoCTH BO3AYXa
[TpyHLIUTIBI pabOTHI TETIIOBLIX
34 | mBurareneil. Tlaposas TypGuHa. bubmmorexa IIOK
15 KII/ TertmoBoro gsuratrens. TernoBbie Br6mioreka [IOK

JIBUTATe/N U 3all[UTa OKPY’Karolleil cpefibl

https://m.edsoo.ru/ff0a90cc




Pewenue 3amau “KI1/ TeryioBoro

bu6mmoreka [{OK

36 »
AUBIaTe/Is1 https://m.edsoo.ru/ff0a95a4
+ 3aKOH COXpaHeHUs U MpeBpallieHus Bu6muotexa LIOK
SHEPIUH B TEIVIOBBIX MPOLIeccax https://m.edsoo.ru/ff0a96b2
Pemtenne 3aziau 110 Teme “3akoH
38 COXpaHeHUs U NpeBpallleHus1 SHepruu” 1
[ToaroTOBKa K KOHTPO/IBHOM paboTe 110
39 | Teme "TerutoBblie siB/ieHus. Mi3MeHeHre bubimoreka LIOK
arperaTHbIX COCTOSTHMM BelllecTBa" https://m.edsoo.ru/ff0a9838
KontponbHast pabora o Teme "TerioBbie
40 | fB/eHNs. VI3MeHeHHe arperaTHbIX
COCTOSIHUM BelllecTBa"
ul Jnekrpusanus Ten. [IBa poja 0 Bu6mmorexa LIOK
S/IEKTPUICCKHX 3apAL0B ) https://m.edsoo.ru/ff0a8bd6
i YPOK—I/ICCJie/:[OBaHHe SJIeKTpH:-;auI/Iﬂ"TeJI Bu6mmorexa LIOK
MHAYKLWEN 1 [IPU COTPUKOCHOBEHNH 0.5 https://m.edsoo.ru/ff0a9%¢14
23 BsanmopeinicTBre 3apsyKeHHBIX Tesl. 3aKOH Bu6maoreka LIOK
Kysnona https://m.edsoo.ru/ff0aa738
44 | Pemmenye 3anau ro teme “3ako Kysona” 1 bubanorexa LIOK
https://m.edsoo.ru/ff0aa738
45 | Snektpuueckoe noJsie. HanpsokeHHOCTD bubnmorexa [JOK




3/71eKTpUUeckoro noJist. [TpuHiun
CYTepIiO3ULIUU 3/IeKTPUUYECKUX TI0JIel

https://m.edsoo.ru/ff0aad4a

Hocurenu 3JIEKTPUYUECKHX 3apsa0B.

bu6mmoreka [JOK

46 it
INeMeHTApHBIH 3aps. https://m.edsoo.ru/ff0aa04e
47 | CTpoenue aToma
48 | [IPOBOAHVKH U IU3/IEKTPUKH. bubanoreka LIOK
https://m.edsoo.ru/ff0aaa58
4 3aKOH COXpaHeHUsl 3JIeKTPUUeCKOro BuGmmorexa IJOK
3apsja https://m.edsoo.ru/ff0aadle
5 Perrenvie 3a1au Ha IpUMeHeHUe CBOMCTB Bu6muorexa LIOK
SMEKTPUHIECKNX 3aps/i0B https://m.edsoo.ru/ff0aaf8a
ONeKTPUUYECKUN TOK, YCJIOBUS €ro
51 | cymecTBoBaHus. MICTOUHMKY bubnuorexa [JOK
BHEKTPI/II-IECKOFO TOKA https://m.edsoo.ru/ff0ab124
5 | [lefiCTBUs /1IEKTPHUECKOTO TOKa bubnnorexa [IOK
https://m.edsoo.ru/ff0ab3e0
Ypok-uccnenoBanue "leiicTBre
53 | 9/IEKTPUYECKOrO T10/1s Ha MPOBOJHUKH U bubnuorexa [IOK
JV3/IeKTPUKN" https://m.edsoo.ru/ff0ab660
O/IeKTPUYECKUW TOK B MeTasliax,
54

XUIAKOCTAX U I'a3axX




OnekTpuyecKas LieTb U e€ COCTaBHbIe

bu6mmoreka [{OK

33 | wactn ! https://m.edsoo.ru/ff0ac3d0
pellieHye 3a/au 1o TeMe “OeKTpuyecKast Bu6mmorexa [OK
>6 Lerns” https://m.edsoo.ru/ff0acOba
57 | Cnna Toka. bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2¢c
sg | Pemrerue 3asiau o Teme “Cria ToKa” Bubimoreka LIOK
https://m.edsoo.ru/ff0abea8
s JIabopaTopHasi paboTa I/I31'\'/1epeH1/1e 5 Bu6mioreka [IOK
PEry/MpoBaHNE CH/IbI TOKA https://m.edsoo.ru/ff0acdc6
60 | DIeKTpHUecKoe HarpsvkeHue. BombTmeTp. bubimoreka IIOK
https://m.edsoo.ru/ff0ac1d2
o Pemenue 3a,1:5,aq o TeMe “OeKTpuuecKoe 0 Bu6mmorexa [OK
HarpshkeHne ) https://m.edsoo.ru/ff0ac74a
o JlabopaTopHast paboTa I/IBME‘PEHI/IE u Bu6muorexa LIOK
PEry/MpOBAHNE HAIPDKEHMS https://m.edsoo.ru/ff0ac86¢
CorpoTuB/ieHHe POBOAHUKA. Y ieJIbHOE
63 COTMPOTUB/IEHUE BelleCcTBa
Pemrenue 3amau 1o Teme “OneKkTpruyeckoe
64 COMpOTUB/IEHHE”
65 | JlabopartopHasi pabora "3aBUCHUMOCTb




3JIEKTPHUYECKOT'O COIIPOTHUBJ/IEHUA
MpOBOJHHUKA OT €ro AJIMHBI, IJIoaAn
MoriepeyHoro ceyeHud u MaTepHana"

3aBUCUMOCTb CHUJIBI TOKA OT HalpsDKeHM .

66 bu6mmoreka [IOK
3akon OMa A1s1 yuacTka Lernt https://m.edsoo.ru/ff0acb14
67 | Petenrie 3aiau ro Teme “3akon Oma” bubnnorexa IIOK
https://m.edsoo.ru/ff0accSe
JlabopatopHasi pabota "VccienoBaHue
3aBUCUMOCTH CUJIbI TOKA, UJYIL[eTO uepe3
68 | pesucTop, OT COMPOTHB/IEHHUs pe3uCTopa 1
HanpsKeHus Ha pe3ucrope”
[TocnenoBarenbHOe U TIapasiiesibHOe BuGmuorexa LIOK
69 COENMHEHNST TPOBO/THUKOB https://m.edsoo.ru/ff0abd2¢c
PerieHue 3ajjau no teme
70 | TIoc/IejoBaTe/bHOe 1 NapaiebHoe bubnmnorexa IIOK
COeAMHEHMS TIPOBO/IHUKOB” https://m.edsoo.ru/ff0abea8
JlabopaTtopHasi paborta "TIpoBepka
TIpaBU/Ia CIIOXKEHUS HATIPSDKEHUH TTPU
71| mocnesoBaTeIbHOM COMHEHHUH JBYX
pe3ucTopos”
72 | JlabopaTopHasi pabora "TIpoBepka

IMMpaBWJjia Jid CUJIbI TOKA ITpH




Mapa/vieJibHOM COe JUHEHUUN DEBI/ICTOPOB'

Perienne 3a44d4 Ha IPUMEHEHKE 3dKOHa
Owma AJId pa3/IMYHOI'O COeAMHEHUA

73
TIPOBO/IHUKOB
. PaboTa 1 MOIITHOCTb 3JIEKTPUUYECKOTO Bu6muorexa LIOK
Toka. 3aKoH [broys-Jlenua https://m.edsoo.ru/ff0acc5e
JlabopaTtopHasi pabota "OnpezeneHue
75 | PabOThI K MOLLHOCTH 3/IEKTPUYECKOTO
TOKa"
KTpHUUecKue Lielu U noTpeburenu
76 OneKTpHUec Ue e oTpebuTesT bubmuorexa [JOK
S7IEKTPUUECKOH SHEPIUH B ObITY. https://m.edsoo.ru/ff0acc5e
77 | KOpoTKoe 3amMbIKaH1e
[TocTosiHHBIE MarHUTBI, UX
78 | B3aumopeiicTBHe
Ypok-uccnenoanue "VM3yueHuve noseit
79 | HOCTOSIHHBIX MarHUTOB"
” MarnuTtHOe nosie. MarHuTHOe 110Jie 3emMn Bu6maoreka LIOK
H ero 3HaueHue [jid )XKHU3HHU Hd 3emie htt ;s://m.edsoo.ru/fanCdC6
Pemrenne 3aziau 1io Teme “MarHurHoe
81

roJsie”




82

[ToaroToBKa K KOHTPOJIBHOM paboTe 110
TeMe "OJileKTpUYecKre 3apsibl.
3apspKeHHbIe Teqla U UX B3aUMO/elCTBUSL.
[ToCcTOsSIHHBIN 37eKTpUYECKUM TOK"

83

KonTponbHast paboTa 1o Teme
"DJleKTpUuecKue 3apszibl. 3apsyKeHHbIe
Te/la U UX B3auMoiercTBUs. [ToCcTOSSHHBIN
37eKTpuueckui Tok" / Becepoccuiickast
TIpoBepoYHasi pabora

84

Pabora c Tekctamu 1o Teme "TlOCTOSIHHBII
3/1eKTpuYecku ToK" / Becepoccuiickas
npoBepoyHasi paborta

85

OmeiT Opcresa. MarHuTHoe rose
3J1IeKTPUYeCKOro TOKa

bubmnoreka ITIOK
https://m.edsoo.ru/ff0ac74a

86

MarsuTHoe 1oJe KaTyIIKXU C TOKOM

87

[IpuMeHeHVe 3/1eKTPOMarHUTOB B
TeXHUKe.

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

88

JlabopatopHasi pabota "M3yueHne
JIeiCTBHsI MArHUTHOT'O TT0JIS1 Ha TIPOBOJHUK
C TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6d

89

OneKkTpoABUraresb MOCTOSHHOTO TOKA.
Vicriosib30BaHue 3/1eKTpo/IBUTaTe el B




TeXHUYeCKHUX YCTPOMCTBAX U Ha
TpaHcriopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue U u3yueHre paboThl
3/ieKTpoABUrarens"

OnbiTel @apazesi. 3aKOH

g0 | 31eKTpoMarHuTHOM HHAYKIH. [TpaBuio bu6mmorexa [IOK
Jlenua https://m.edsoo.ru/ff0abea&
Dnekrporedepatop. Crioco0sI MOy4YeHus

91 p Pw p ya bubnuorexa [JOK
3/IeKTPUUYECKOH SHEePIrumn. https://m.edsoo.ru/ff0acdc6d
OneKTpOCTaHLIMK Ha BO30OHOBISIEMBIX

92 | ycrounukax SHepruu
[ToAroToBKa K KOHTPO/IBHOM paboTe 110

93 | TeMe "O/eKTpruuecKre U MarHUTHbIE
aBjieHus"
KoHTtponbHas paboTa o Teme

94 | "OekTpHUecKye U MarHUTHbIE SBICHNS"
PaboTa ¢ Tekctamu o TeMe "TernoBbie

95 | gapnenus”
Pabora ¢ Tekcrtamu o Teme "TerioBeie

96 | genenus"

97 | Pabora c TeKCcTaMu «IeKTpUUYeCKre




SABJI€HU»

PaboTa c TekcTaMu «DJIEKTPUUECKHEe

98 ABJIEHUSA»

PaboTa ¢ Tekctamu o TeMe "MarHuTHbIe
9 | apnenus”

Pabora ¢ Tekcrtamu o Teme "'MarduTHble
100 | gpnenms"”
101 | Obob1atoiee nosTopeHue
102 | Obobatowiee nosTopeHue

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

14.5




9 KUIIACC

N Kosn4yecTBo 4acos JJIeKTPOHHbIE
; Nata uudposbie
n/ Tema ypoka KonTpoibHbie IIpakTHYeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
n padoTbI padoTbI
pecypchbl
| MexaHndueckoe OBIKCHIE. )
MartepuanbHasi TOuKa
Cucrema orcuera. bu6nunorexa [JOK
2 OTHOCHUTENBHOCTH 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBUYKEHUS 4
bu6mmoreka [IOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEMHOE IBH)KEHUE .
HepasHomepHoe
4 MPSIMOJIMHEMHOE JIBIKEHUE. !
CpenHss 1 MTHOBEHHAs
CKOPOCTh
[TpssmonuHEeitHOE bubnuorexa [JOK
5 pPaBHOYCKOPEHHOE | https://m.edsoo.ru/ff0ad8d
JBUKEHHE. Y CKOpEeHUE 4
CkopocTb IpSIMOJIMHEHMHOTO
6 PaBHOYCKOPEHHOTO 1
nerxeHus. ['padux
CKOPOCTH
7 JlaGopaTopHnas pabota 1 1 bubmuorexa [JOK
"OnpenieneHne yCKOpeHust https://m.edsoo.ru/ff0adbl




TeJa IPU PaBHOYCKOPEHHOM

I'yka

JIBHJKEHUH [0 HAKJIOHHOMN 8
IUIOCKOCTH"
CsoOoaHoe najgeHue Tell.
8
Omnebrtel [anunes
PaBHOMEpHOE ABUKEHHUE TTO
okpyxHocTu. [lepuon u bubnuoreka [IOK
9 4acToTa OOpaIeHHUs. https://m.edsoo.ru/ff0ael7
JIuneiinas u yriosas 6
CKOPOCTH
10 LlenTpocTpeMuTeNnbHOE
YCKOpEHHUE
bubmuoreka [JOK
IlepBrrit 3akoH HeroToHA.
11 p https://m.edsoo.ru/ff0ae61
Bexrop cuibl N
Bropoii 3akon HeroTOHA. bubmorera [JOK
12 . https://m.edsoo.ru/ff0ae72
PaBHoOmelicTBYIOIIIAs cHia .
. bu6nmorexa [JOK
Tpertwnii 3axkon HrroToHa.
13 P https://m.edsoo.ru/ff0ae98
Cyneprnio3unus cui )
Pemenwne 3agau Ha bu6nunoreka [JOK
14 [IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HrroTona c
Cuna ynpyrocTtu. 3aKkoH bubmmorexa [IOK
15 yHpy ’ https://m.edsoo.ru/ff0aeca

2




Petenue 3agay mo reme

16
«Cwuiia ynpyroctu»
JlaGoparophas pabota bub6nmorexa [IOK
17 «OrnpeneneHue KecTKOCTH https://m.edsoo.ru/ff0aee2
PY>KUHBD) 8
bu6nunorexa [JOK
18 Cuna tpeHus https://m.edsoo.ru/ff0af73
8
Pemenwne 3amaq mo Teme bubmorexa [JOK
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» p
JlaGoparopHas pabota
"Onpenenerue bubmuoreka [JOK
20 P https://m.edsoo.ru/ff0af8b
KOd(pPUIIUEHTA TPEHUS .
CKOJIb)KeHUs" -
Pemenue 3a1au mo reme bubmuorexa [JOK
21 "3akonbl Hetorona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpenus"” e
Cua TSHKECTH M 3aKOH
bu6mmoreka [IOK
BCEMHUPHOT'O TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOIHOTO A
naJCHUS a
VYpok-koH(pepeHIHs
" JIBM>KEHUE TENl BOKPYT
23 rPaBUTAIIMOHHOTO LIEHTPA

(ConneuHnas cucrema).
lNanaktukn"




Petenue 3agay mo reme

bu6mmoreka [IOK
24 "Cuna TSKECTH U 3aKOH
| https://m.edsoo.ru/ff0af5{8
BCEMHPHOT'O TATOTCHHSI
[TepBas kocmuueckas bu6mmoreka [JOK
25 ckopoctb. HeBecomocTs 1 https://m.edsoo.ru/ff0af33
neperpy3Ku c
PaBHOBeCHE MaTepuanbHOW
TOYKH. AOGCOTIOTHO TBEPIOE
teno. PaBHoBecHe TBEPAOTO bubmmorexa [JOK
26 ' . N https://m.edsoo.ru/ff0afe3
TeJa C 3aKPeIIEHHOI OChIO p
BpalleHus. MOMEHT CHIIBL. -
LlenTp TsKECTH
PaBHOBecue maTepuanbHON
TOYKH. AOGCOTIOTHO TBEPIOE
27 Teno. PaBHoBecue TBEPAOro
TeJla ¢ 3aKPEIUIEHHON OChIO
BpalleHusi. MOMEHT CHUIIBL.
enTp TsKECTH
Pemenue 3agau o Teme bu6mmoreka [IOK
28 "MowmeHT cuinsbl. Llentp https://m.edsoo.ru/ff0b02b
TspKecTH" 4
[ToaroroBka K KOHTPOJIBHOMN
bu6mmoreka [IOK
pabote 1o Teme
29 " https://m.edsoo.ru/ff0b040
MexaHudeckoe JBHUKEHHE. 2
Bs3aumozeiictBue Ten" -
30 Kontponbhas pabota mo bubmuorexa [JOK

TeMme "MexaHnyecKkoe

https://m.edsoo.ru/ff0b06e




nBmkenne. BzanmonelicTere

"

TCII

(@)

Nmnynsce Temna. MMirysase
CUJIBL. 3aKOH COXpaHEHUs

bubmuoreka [JOK

31 https://m.edsoo.ru/ff0b07f
UMITyJIbCa. YIIPyTroe u .
HEyIpyroe B3auMo IeciicTBrE -
Pemenue 3aa4 mo treme bubmuorexa [JOK
32 "3aKOH cOXpaHEHHUs https://m.edsoo.ru/ff0b096
ummyisca' c
Ypok-koHpepeHus
33 "PeakTUBHOE OBUXEHUE B
IIPUPOJIE U TEXHUKE"
Mexanuyeckasi paboTa u bubmorexa LIOK
34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTb 4
bu6mmoreka [IOK
Pabota cuiibl TSXKECTH, CUITBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI TPEHUS g
JlaGoparopHas pabota
«Omnpenenenue pabOThI CUITBI
36 TPEHHUS TIPU PABHOMEPHOM
JBUKEHHUH TeNa Mo
TOPU30HTAIBHON
IIOBEPXHOCTU
37 CBs13b 2HEPrUU U PaOOTHI.
[ToreHumanbpHast SHEPTHUS
38 Kunernueckas sHeprus. bubmuorexa [JOK




TeopemMa 0 KHUHETUYECKOM
SHEPTUu

https://m.edsoo.ru/ff0b0c3
2

3aKOH COXpaHEHMsI SHEPTUU

39
B MEXaHUKE
JlaGoparopHas pabota bubnnorexa [JOK
40 «3y4yenue 3akoHa https://m.edsoo.ru/ff0b12f
COXPAHEHUS YHEPTUI e
bu6nuoreka [JOK
KonebaTenbHoe NBIKEHUE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKTePUCTUKU 9
3aryxaroue KoneOaHusl. bub6nmorexa [IOK
42 BoiHykaeHHbIE KOJIeOaHMsL. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MaremaTuyeckuii u
MPYXKUHHBIA MasSTHUKU
Ypok-ucciie10BaHue
bu6mmoreka [JOK
«3aBHCUMOCTD IEpUoaa
44 N https://m.edsoo.ru/ff0b197
KoJie0aHuil OT )KECTKOCTH X
MIPYKUHBI U MAacChl TPy3a» N
45 [TpeBpatienre SHEPTUU TPU
MEXaHUYECKUX KOJIEOaHUIAX
JlaGopaTopHnas pabota
bu6mmoreka [IOK
«Ompenenenue 4acTOTHl U
46 . https://m.edsoo.ru/ff0blae
nepuoza kojaebanui .
MPYKUHHOTO MasiTHUKa -
47 JlaGopaTopHas pabota bubmuoreka [JOK




«ITpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJIBELIEHHOTO K HUTH, OT
Macchbl Irpy3a»

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

48

MexaHn4uecKre BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIC BOJIHBI

bu6nunorexa [JOK
https://m.edsoo.ru/ff0b21f
e

49

Ypok-koH(pepeHIHs
"MexaHH4eCcKHe BOJIHEI B
TBEPAOM TEJIE.
CelicMu4ecKkHe BOITHBI"

50

3Byk. Pacnipoctpanenue u
OTpakKeHUE 3BYyKa

51

Ypok-ucciie10BaHue
"HaOaroneaue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOTHI"

52

['poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUYECKUI
pe30HaHC

53

Ypok-koHpepeHIus
"V bpTpa3Byk U HHGPa3BYyK B
MPUPOJIC U TEXHUKE"

bu6nunoreka [JOK
https://m.edsoo.ru/ff0b23¢
a

54

IToaroToBka K KOHTPOJIBHOU
paborte 1o Teme "3aKOHbI
coxpaHeHus. MexaHn4eckue

bu6mmoreka [IOK

https://m.edsoo.ru/ffOb25f
0




KoJicOaHUS U BOJTHBI"

55

KonTponbHas pabota 1o
TeMe "3aKOHBI COXPAHEHUSI.
Mexannyeckue KoyiebaHus u
BOJIHBI"

56

DIIeKTPOMarHuTHOE TOJIE.
BJICKTpOMaFHI/ITHBIG BOJIHBI

bu6nunorexa [JOK
https://m.edsoo.ru/ff0b2ab
e

57

CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH

58

Ypok-kondepenrus "llkana
AJIIEKTPOMATHUTHBIX BOJIH.
Hcnons3oBanne
ANIEKTPOMATHUTHBIX BOJIH
I COTOBOM cBs3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe
6

59

Ypok-uccienoBanue
"N3yuenue cBONCTB
AJICKTPOMATHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIIEHOTO
tenedona"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b2c6
c

60

Pemenne 3amau Ha
OIPEAEIIEHUE YACTOThI U
JJINHDBI BJICKTpOMaFHPITHOfI
BOJIHBI

61

DJeKTpOMarHuTHasi mpupozaa
cBeta. CKOpOCTh CBETA.
BonoBrie cBolicTBa cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d
0




62

Hcrounnku cBera.
IIpssmonuneitHOe
pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

bubmuoreka [JOK
https://m.edsoo.ru/ff0b365
8

63

3aKOH OTpa)KEHUs CBETA.
3epkana. Pemenne 3a1a4u Ha
IIpUMEHEHUE 3aKOHA
OTpaKCHHS CBETa

bu6nunorexa [JOK
https://m.edsoo.ru/ff0b38¢
4

64

[Ipenomnenue cBera. 3aKoH
NPEJIOMIICHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3ae
a

65

[TonHOE BHyTpeHHee
OTpa’Ke€HHE CBETa.
Hcnonp30BaHuE MOIHOTO
BHYTPEHHET0 OTPaXXECHUS B
ONTUYECKUX CBETOBOJIAX

bu6mmoreka [IOK

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

66

JlaGopaTopHas pabota
"UccnenoBanue
3aBHCUMOCTH yTIJia
MIPEJIOMJICHUST CBETOBOT'O
Jy4a OT yIJia MajeHus Ha
rpaHuie "Bo3ayx-crekyio""

67

VYpok-koH(pepeHIHs
"Hcnonp30BaHME MOJIHOTO
BHYTPEHHETO OTPAYKEHUS:
CBETOBOIBI,
OIITUKOBOJIOKOHHAS CBS3b"




JInasel. OnTryeckast cria

bu6mmoreka [IOK

68 https://m.edsoo.ru/ff0b3{2
JIUH3BI
c
. Bbu6nuoreka [JOK
[TocTpoenue n3o00pakeHuii B
69 https://m.edsoo.ru/ff0b444
JUH3aX
a
JlaGopaTopHas pabota
"Omnpenenenne GOKyCHOTO bubmorexa LIOK
70 Y . https://m.edsoo.ru/ff0b420
pPacCTOSHUS U ONITUYECKOU p
CHJIBI COOMparoIeH JIMH3bI" h
VYpoxk-koHpepeHuus bubnuorexa [JOK
71 "Onruyeckue JINH30BbIE https://m.edsoo.ru/ff0c0a7
npuOopsr" e
bu6mmoreka [IOK
['na3 kak ontudeckas
72 https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
Ypok-koH(pepeHIHs
73 "ledextol 3penus. Kax
COXpaHUTh 3peHue"”
Pasnosxenue 6enoro ceera B
bu6mmoreka [IOK
cnektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnoxeHue CreKTpaibHbIX .
uBeToB. [lucnepcus ceeta -
75 JlaGopaTopHas pabota bubmuoreka [JOK

"OnBITHI 110 PA3TOKEHUIO
0esoro cBera B CHEKTP U
BOCIIPUATHUIO LIBETA

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




MIPEIMETOB MPH UX
HaOJIOZICHUH Yepes
1IBETOBBIE (PUIBTPHI"

VYpOoK-nIpaKkTUKyM
"BoIHOBBIE CBOMICTBA CBETA:

76
qucnepcusi, UHTephepeHus
u mudpakmus”
bu6nunoreka [JOK
OmnbiTel Pesepdopna u
77 pdopx https://m.edsoo.ru/ff0c12a
TJIaHeTapHasi MOJIEb aTOMa 2
73 [Toctynatel bopa. Moaens
aroma bopa
Hcnyckanue u norioeHme bubnmoreka [JOK
79 cBeTa aToMOM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuHeiyaTbie CIEKTPhI c
Y poK-TipakTHKyM bubnmnorexa [JOK
80 "HaOumtoieHue CieKTpoB https://m.edsoo.ru/ff0c155
UCITyCKaHHs" 0
bu6mmoreka [{OK
81 PanroakTHBHOCTH U €€ BUBI https://m.edsoo.ru/ff0c167
2
bubmuoreka [JOK
Ctpoenue aTOMHOTO siJIpa.
82 https://m.edsoo.ru/ff0c18a
Hyxnonnas Mmonens .
p bu6mmoreka [IOK
aJIMOAKTUBHBIC
83 https://m.edsoo.ru/ff0clal

npespatienus. M30Tombl

4




Perenue 3agay mo treme:

bu6nunorexa [JOK

84 "PanuoakTuBHBIC https://m.edsoo.ru/ff0c1b4
npeBpaiieHus" a

85 [Tepuon momypacnana
Ypok-KoH(pepeHIus
"}?a;[HoaKE)/IBFI){LIe W3ILyYEHUsI bubmorera [JOK

86 https://m.edsoo.ru/ff0c212
B [IPUPO/JIC, MEAUIIMHE, 6
TeXHHKe" a
SnepHbie peakiuu. 3aKOHbBI bubnnorexa [JOK

87 COXpaHEHUA 3apsAI0BOI0 U https://m.edsoo.ru/ff0c1c5
MacCOBOT'O YHCET 8
OHeprus CBs3U aTOMHBIX bubnuorexa [JOK

88 anep. CBs3b Maccel U https://m.edsoo.ru/ff0c1d7
SHEPrUu a

29 Pemenne 3amau o reme
"SAnepubie peakuun"
Peakumm cuHTe3a M AeneHUS bubmuoreka [JOK

90 anep. McTouHuky sHepruu https://m.edsoo.ru/ff0c1e8
ComHita u 3BE37 8
Ypok-koH(pepeHIUs
"SI nepHast SHEpreTuKa.

91 JleficTBHS paguOaKTUBHBIX
W3JIyYEHUI Ha )KUBbIE
OpraHu3MbI"

92 IToaroToBka K KOHTPOJIBHOU bubnnorexa [JOK

pabote 1o Teme

https://m.edsoo.ru/ff0c223




"DNEeKTpOMarHuTHOE TMOJIE.
DIIeKTPOMArHUTHBIE BOJTHBI.
KBauToBrle sBieHus"

(@)

KonTponbhas padota no
TeMe "DIEeKTPOMarHuTHOE

93
moJie. DIIEKTPOMarHuTHBIC
BoaHLI. KBanTOBEIE ABIIEHUA"
[ToBTOpeHwue, 06001IeHNE. s OK
HOJINOTEKA
JlaGopaTopHbie pabOTHI 1O 1
94 "BaanMonelcTRIe https://m.edsoo.ru/ff0c245
KypcCy MMOJIENICTBA
Ten" 4
[ToBTOpenwue, 06001IeHNE. s oK
HOINOTEKA
Pemenne pacueTHbIX U I
95 https://m.edsoo.ru/ff0c257
Ka4eCTBEHHBIX 3a7a4 110
2
teme "TeruoBble poiecch”
[ToBTOpEHME, 0O60OIICHHE.
Pemienue pacyeTHpIX 1 bu6mmoreka [IOK
96 Ka4eCTBEHHBIX 3a7a4 I10 https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TemnoBBIX 2
nBurareiein”
[ToBTOpEeHME, 0O60OIICHHE.
Permenue pacuyeTHbIX U bubnnorexa [JOK
97 Ka4eCTBEHHBIX 3a7a4 IO https://m.edsoo.ru/ff0c2b3
teme "KITJ] 0
ANEKTPOYCTaHOBOK"
98 [ToBTOpEeHme, 0600IICHHE. bubmuorexa [JOK

JlabopatopHble pabOTHI 11O

https://m.edsoo.ru/ff0c2¢5




Kypcy "CBeToBbI€ ABICHHS" 2
[ToBTOpEeHue, 006001IEHNE.
Pabora ¢ TekcTaMu o TeMe Bubmaorexa LOK

99 " 1 https://m.edsoo.ru/ff0c2d6

3aKOHbBI COXpaHEHUs B R

MexaHuke" B
[ToBTOpenue, 06001IeHHE. bubnnorexa [JOK

100 Pabota ¢ TexcTaMu o TeEME 1 https://m.edsoo.ru/ff0c2e8
"Konebanus 1 BOJHBL" 2
[ToBTOpenue, 06001IIeHNE. bubnnorexa [JOK

101 Pabora ¢ TekcTaMu o TeMe 1 https://m.edsoo.ru/ff0c304
"CBeTOBEIE ABIIEHUA" 4
[ToBTOpEeHue, 0600IICHHE.

102 Pabora ¢ TekcTaMu o TeMe !
"KBanToBas u sinepHas
¢duzuka"

OBIIEE KOJIMYECTBO HACOB
102 27

10 TTPOI'PAMME







IMPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA30OBAHUS

7 KJIACC

Kon
NpoBepsieMo
ro
pe3yJbTara

HpOBepHeMble NMPEAMETHBIC PE3YJbTAThI 0CBOCHUSA OCHOBHOM
06p330BaTeJII>HOI7I nporpaMmmbl OCHOBHOTI'O 06HI€F0 06pa30BaHI/IH

1.1

HCIOJIb30BaTh U3YUYCHHBIC ITOHATUA

1.2

pasinyaTh ABJICHHA II0 OIIMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIbITOB, ICMOHCTPHUPYIOIIUX JTaHHOC (1)I/ISI/I‘I€CKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSIBICHWE HW3YYEHHBIX (PU3MUECKUX SIBJICHUN B
OKpY>KaloIllleM MHUpE, B TOM 4uciie GU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 33/1a4y B y4eOHYIO, BBIIEIATh

CYLLECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM

1.4

ONHUCHIBaTh HM3yUYEHHBIE CBOWCTBA Tel M (UINYECKUE SBICHMUS,
UCTIONB3YSl (U3WYECKUE BEIWYMHBI, TMPU OMUCAHUH IPABUIBHO
TPaKTOBaTh (PU3UYECKUIM CMBICI HCHOJIB3YEMBIX BEIMYUH, HX
00O3HaUYeHUsS W EAMHULBI (PU3NYECKUX BEITUYMH, HAXOAWUTh
dbopMyIbl, CBS3BIBAIOIIUE JAaHHYIO (U3MUYECKYI0 BEJIUYUHY C
JIPYTUMH BEJIMYMHAMH, CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEM
buznYeCKuX BEIUYHH

1.5

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3UUECKUE SBICHUS M TPOIECCHI,
WCTIONBb3ysl M3YYEHHBIC 3aKOHbI, MPU OSTOM JaBaThb CJIOBECHYIO
(GbOpMyTUPOBKY 3aKOHA H 3alHChIBaTh €r0 MaTeMaTUYeCcKoe

BBIPAKECHHE

1.6

OOBSICHATh (PU3UUECKUE SIBIICHUS, MIPOLIECCHl U CBOWCTBA TEl, B TOM
Yyucie W B KOHTEKCTE€ CHUTyallUud MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIBIATh NPUYUHHO-CIEICTBEHHbIE CBS3U, CTPOMTH
oObsicHeHre u3 1 — 2 JOrMYecKux IaroB ¢ omopoil Ha 1 — 2
M3yUYEHHBIX CBOMCTBAa (hU3MYECKHX SIBICHUH, (U3NUECKUX 3aKOHA
W 3aKOHOMEPHOCTH

1.7

pemarth pacu€THbIe 3a7a4u B 1 — 2 IEMCTBHS, UCTIONB3YS 3aKOHBI U
dbopMyIbl, cBA3bIBaOIIKME (U3MYECKHE BEJIMYUHBL: HA OCHOBE




aHalM3a  YCJOBMS  3aJjaud  3alKChbiBaTh  KpaTKOe  YCIIOBHE,
MOJICTaBIATh (PU3MYECKHUE BEIWYMHBI B (OPMYINIBI U IMPOBOJIUTH
pacuéTel, HAXOAWTh CIPABOYHBIC JaHHBIC, HEOOXOAMMBIE IS
pelieHus  3agad, OIEHMBATh  PEAIMCTUYHOCTh  MOJTYYEHHOMN
(bu3nYeCKON BEITUYMHBI

1.8

pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO PELIMTh MPU MOMOIIU
¢u3nUecKux METOIOB, B OINUCAHUM HCCIEIOBAHUS BBIJCIATH
npoBepsieMoe  MpPEANoNoKeHue  (THMmoTesy),  pas3iuyarb U
MHTEPIPETUPOBATh TMOJIYYCHHBIH pe3yibTaT, HAXOAUTh OIIMOKHU B
XOJI€ OIIBITA, AEJIATh BBIBOBI IO €r0 PE3yJIbTaTaM

1.9

MPOBOAMUTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUN WU
dbuznyeckux  CBOMCTB  Tel:  (QOpMyIUpOBaTh  IMPOBEpsSEMBbIC
MPEINONOKEeHUsI, CcoOUpaTh YCTAaHOBKY U3  MPEASIOKEHHOTO
000pyAOBaHuUs, 3aMUCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBITOJIHATH NPSIMBIE U3MEPEHHUSI C HCIOJIb30BAHUEM AHAIOTOBBIX U
UQPPOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA MPUOOPOB € yU4ETOM

3aJJaHHOM aOCOIIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

IPOBOJIUTH  MCCJIEIOBAHUWE 3aBUCUMOCTH OJIHOW  (pusnueckoi
BEJIMYMHBI OT JPYro C HCHOJB30BAHUEM IMPSMBIX H3MEPEHHH,
y4acTBOBaTh B IUIAHMPOBAHHUU y4eOHOTO MCCIEOBaHUs, COOHUpATh
YCTaHOBKY M BBINOJHATh W3MEPEHHUs, Clenys MpesIoKEHHOMY
IaHy, (UKCUPOBATh PpE3yJbTaThl IOJyYEHHOH 3aBUCHMMOCTHU
¢u3nUecKux BEJIMYMH B BHJE NPEAJIOKEHHBIX TAOIUIl M IpadUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS

1.12

MIPOBOJUTh KOCBEHHbIC W3MEPEHUSI (PU3UUECKUX BEIHYUH, CIEIys
IPEMIOKECHHOM  MHCTPYKLUUU: IIPU  BBIIOJHEHUM  U3MEPECHUMU
coOHMpaTh HKCHEPUMEHTANBHYIO YCTAHOBKY W BBIYHMCISATH 3HAYCHUE

UCKOMOI BEJIMYNHBI

1.13

coOnmoaTh MpaBWia TEXHUKH O€30MacHOCTH IpH  paboTe ¢
1a00paTOpPHBIM 000PYIOBAaHUEM

1.14

yKa3blBaTh MPUHLUIBl JEHCTBHS NPUOOPOB U  TEXHUYECKHX
YCTPOWCTB, XapaKTEpHU30BaTb IMPHUHLMIBI JCUCTBUS H3Y4YEHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOWCTB C IMOMOINBIO MX OIMCAHMA,
UCTIONB3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKMX SABICHHHA W

H€06XOZ[I/IMI>IC CI)I/I3I/I‘-I€CKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOAUTh TpUMEpPHl (HAXOAWTh HWHPOPMALMIO O IpUMepax)
NPAaKTUYECKOTO  HWCHOJb30BaHUS  (PU3MYECKMX  3HAHUM B
MOBCEJIHEBHOM JKM3HU M1 obecrieyeHus 0€30IacHOCTH  pU




oOpaiieHU ¢ MnpudopaMH U TEXHUYECKUMHU YCTPONCTBaMH,
COXPaHEHHUSl 3JI0pOBbS U COOIIOJEHHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAloIIe cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHUKOB PIH(pOpMaI_II/II/I B CCTHU I/IHTepHCT B
COOTBCTCTBHUU C 3aJaHHBIM TIIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM M HyTéM CpaBHCHHA PA3JIMYHBIX UCTOYHUKOB
BBIACIIATDH HH(bOpMaI_II/IIO, KOTOpasa ABJISICTCA HpOTHBOpG‘IHBOﬁ NN
MOYKET OBITh HGHOCTOBepHOﬁ

1.17

UCION30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHOTIOMYJISIPHYIO ~ JIUTEpPATypy  (PU3UYECKOrO0  COJEpKaHus,
CIpaBOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaAeTh
npuéMaMu KOHCIIEKTUPOBaHUS TEKCTa, npeoOpazoBaHus
nH(GOpMaIIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

co3aBaTh COOCTBEHHBbIE KpaTKHe€ IHChMEHHbIE M YCTHBIE
cooOIIeHnss Ha OCHOBE 2 — 3 HCTOYHUKOB HWH(POpPMALUHU
(bu3nUecKoro cojepkaHus, B TOM 4Hcie MyOIUYHO JIeNaTh KpaTKue
coOOIIeHUsI O pe3ysbTaTax MPOEKTOB MM y4eOHBIX HCCIIEeIOBaHUH,
IIPU 3TOM TIPAMOTHO HCIIOIb30BAaTh W3YYCHHBIHM IOHATUIHBINA

anmapar Kypca (HU3HKH, CONPOBOXKJIATh BHICTYIUICHHE MTPE3CHTAIEH

1.19

OpU  BBIMOJTHEHUH  Y4YEOHBIX  TPOEKTOB W HCCIEIOBaHUMN
pacmpenensats OOS3aHHOCTH B TpyNIe B COOTBETCTBUHU C
MMOCTABJIECHHBIMM 3ajadyaMH, CJIEOUTHh 3a BBIIOJHEHHEM IUIaHa
NEeNCTBUIM, aJeKBaTHO OLIEHHMBAaTL COOCTBEHHBIH BKJIaa B
eI TEIIbHOCTD TpyTIIbI, BBICTpauBaTh KOMMYHHKaTHBHOE
B3aMMOJICIICTBHE, YUUTHIBAsI MHEHHUE OKPYKAIOIIIX

8 KUIACC

Kona
npoBepsieM
oro
pe3yJjbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM

06pa30BaTeJ’IbHOI7[ nmporpaMmsbl OCHOBHOTI'O 001ero 06pa30BaHI/IH

1.1

HCIIOJBb30BaTh MMOHATHA

1.2

pas3iindaTth SABJICHUSA II0 OIMMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

1.3

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (U3NYECKUX SBICHUH B

OKpY>KaloIlleM MUpe, B TOM 4uciie (U3NYeCKue SBICHHUS B MPHUPOJIE,




IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/7a4y B YUeOHYIO, BBIIETSATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHHI

1.4

ONMCHIBaTh M3Y4YCHHbIC CBOMCTBa Ten M (pU3MUYECKHE SIBICHMA,
UCTONB3Yysl (U3UUECKUE BEIMYUHBI, IpPHU OINUCAHUU TPABHIBHO
TpPakTOBaThb  (PU3UUECKUN  CMBICT  HCIOJB3YEeMbIX  BEJIMYHH,
0003HAaYeHUS U €AUHUIIBI (PU3NYECKUX BEIIMYHUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEIWYMHY C JIPYTHMMHU
BEJIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBUCHUMOCTEH
(bU3NUECKUX BETUUNH

1.5

XapaKTCPHU30BaATh CBOMCTBa TCII, (I)I/ISI/I‘IGCKI/IG SABJICHUA W IIPOLECCCHI,
HUCIIOJIb3yd M3YUYCHHBLIC 3aKOHBLI, IIpU 3TOM [JaBaTb CJIIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa MW  3aIlIMChIBAThb €ro MaTrcMaTHU4YCCKOC
BBIPAXCHHUC

1.6

OOBSICHATH (PU3NYECKUE TPOIECCH M CBOWCTBA TEIl, B TOM YHCIIE U B
KOHTEKCT€ CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 |
— 2 JIOTMYECKHUX IaroB ¢ MOMOIIbIO | — 2 HM3yuYEHHBIX CBOMCTBa

¢bu3nueckux SBICHUN, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemarTb paC‘léTHble 3aJadyu B 2-3 ,HCIZCTBHH, HCIOJIb3YyA 3aKOHbI U
(bOpMy.]'IbI, CBA3BIBAIOIIHNEC (1)I/I3I/I‘ICCKI/IG BCJIMYMHBI: HA OCHOBC aHaJIM3a
YCJIOBUS 3a1a4U 3alTMChIBATD KPATKOC YCIIOBUC, BBISIBJIATD HEAOCTATOK
HAaHHBIX JUIA PCHICHUA 3aa4vu, BBI6I/IpaTb 3aKOHbI H (I)OpMy.]'ILI,
HGO6XOI[I/IMBIG s eé peuicHuA, NpoOBOAUTH paC‘léTLI U CpaBHUBATbH
IMMOJIYYCHHOC 3HAUYCHUC (I)I/ISI/I‘ICCKOI\/’I BCINYHMHBI C HM3BCCTHBIMH
JaHHBIMH

1.8

pacrno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXHO PEUIMTh IPU MOMOILU
(¢u3MUeCKUX  METOJOB, HCIOJB3Yys OINMCAHHWE  HCCIEeIOBAHMUA,
BBIICIIATh IPOBEPSIEMOE IPEIOI0KEHUE, OLEHUBATh MPAaBUIbLHOCTh
NOpsI/IKa IPOBEJCHNSI MCCIIE0BaHUS, 1€JaTh BbIBObI

1.9

IPOBOJUTH ONBITHl O HAOMIOAECHUIO (U3UYECKUX SBICHUNA WIH
¢u3nueckux  CBOWCTB  Tesl:  (OPMYJIHMPOBaTH  MpOBEpsSEMbIE
NpPEINoN0oKEeHUs,, CcoOMpaTh  YCTAaHOBKY U3  IPEIJI0KEHHOTO
000pYIOBaHUSs, OMMCHIBATH X0 ONbITA U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE MTPAMBIC H3MCPCHUA C HCIIOJB30BAHHUCM aHAJIOTOBBIX
npubOpoB M JAaTYMKOB  (U3UYECKUX  BEIMYMH, CpPaBHHUBATDH
pe3yiabTaThl  M3MEpPEHUH C  yd€ToM  3aJaHHOM  aOCOJIOTHOM

MOTPEIIHOCTH

IMPOBOAUTDH HUCCICIOBAaHUC 3aBUCUMOCTH OJHOM (bHBquCKOf/'I




BEJIMYMHBI OT JAPYroil ¢ HCIONb30BAHUEM MPSIMBIX H3MEpPEHHI:
IUTAHUPOBATh MCCJEOBAaHUE, COOMpATh YCTAHOBKY M BBINIOJHSATH
U3MEpEeHHs, Clelysl  MpeajoKEHHOMY  IUIaHy, (HUKCHpOBaTh
pe3yJbTaThl MOJYyYEHHONW 3aBUCHMOCTH B BHJE TaOIHIl U rpaduKos,
JIeNlaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

MMpOBOAUTD KOCBCHHBIC HU3MCPCHUSA (I)I/ISI/I‘-IGCKI/IX BCIIMYMH:
IJIaHUPOBATH U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJIICays HpeHHOﬁ(eHHOﬁ HHCTPYKIIMHK, UW BbIYHUCIATL 3HAUCHUC
BCINYHHBI

1.13

coONMOIaTh TpaBWJIa TEXHUKHM OE30MacHOCTH Tpu pabore ¢
nabopaTOpHBIM 000PYTI0BaHUEM

1.14

XapaKTepu30BaTh TNPUHLMIBI JEHCTBHS HM3YYCHHBIX MPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HX OIMUCAHUS, HCIONIb3Ys
3HAHUSI O CBOWCTBaX (U3MUECKUX SBJICHUH U HEO0OXOAUMBIE

(1)I/IBI/II-IGCKI/I€ 3aKOHOMCPHOCTHU

1.15

pacinio3HaBaThb MMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pH 0 ¢XeMaM U CXEMATUYHBIM PUCYHKAM, COCTABIISITH CXCMbI
SJICKTPHUYICCKUX merne ¢ MmocjegoBaTeIbHBIM U napauicIbHbIM
COCANHCHUECM 9JICMCHTOB, pa3jndyad  YCJIIOBHBIC 0003HaYEHU
QJICMCHTOB JJICKTPUYCCKUX Heneu

1.16

NPUBOJUTh TPUMEPHl (HAXOAWTh HHGPOPMAIMIO O MPUMEPAX)
MMPAKTUYCCKOI'O HCIIOJIB30BaHUA (1)I/I3I/I‘-ICCKI/IX 3HAHUUI B
MOBCETHEBHON KHM3HU JUig oOecreueHuss Oe30MacHOCTH TP
oOpamieHuu ¢ mnpudOpaMH W TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEH cpelie

1.17

OCYHICCTBJIATD TIOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-ICCKOFO COJACPpKaHHA B CCTU
I/IHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHMH U HYTéM CpaBHCHUA
JAOIIOJIHUTCIBHBIX HWCTOYHHMKOB BBIACIATH I/IH(I)OpMaI_II/IIO, KOTOpasa
SABIIACTCA HpOTHBOp@‘-IPIBOfI WA MOXKET OBbITh HeﬂOCTOBepHOﬁ

1.18

UCTIONIb30BaTh TPH  BBHIMOJHEHHM Y4YeOHBIX 3aJaHWil  HAay4HO-
MOMYJISIPHYIO JIUTEPaTypy (U3NYECKOTO COJIEp)KAHHS, CIIPAaBOYHBIC
Marepuainsl, pecypcel ceth VIHTepHeT; BimageTh NpUEMamMHu
KOHCITIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi HHPOPMALIUU U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CO3/1aBaTh COOCTBEHHBIC MICHMEHHBIE M KPATKHE YCTHBIE COOOIICHUS,
0000m1as uHPOPMAIUIO U3 HECKOJIBKUX HCTOYHHUKOB (UZUYECKOTO
CONIEp’KaHusi, B TOM 4HCIE MyOTUYHO TPEJICTABISATH PE3yIbTaThl




MPOEKTHON WJIM HCCIIEeNOBATeNIbCKON JESATENbHOCTH, IPH 3TOM
IrPaMOTHO HCIIOJIb30BaTh M3yYEHHBIM MOHATUHHBIM ammapar Kypca
(bU3HKH, CONPOBOXKIATh BHICTYINICHUE MPE3eHTAIUEeH

IIpU BBIITOJIHCHUH y‘-Ie6HLIX IIPOCKTOB " HCCJIeIOBaHUMN (bmuqecxnx
mponeccoB pacnupeacisiTb 00S13aHHOCTH B rpymnrc B COOTBETCTBUU C
INOCTAaBJICHHBIMHU 3aJadaMM, CJICOAUTb 3a BbIIIOJIHCHHEM IIJIaHa

1.20 JNEUCTBUM W KOPPEKTHPOBATh  €ro, aJEKBAaTHO  OLICHUBATh
COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTh TPYMIBI, BBICTPAHBATH
KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, MPOSIBIIAS TOTOBHOCTH
pazpemaTs KOHQIUKTHI
9 KJIACC

Kon .
IIposepsiemble NpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI 0CHOBHOM

npoBepsieMor

0 pe3yJbTara

0o0pa3oBaTe/IbHOW NMPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3jinyaTh SABJICHUA IO ONMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/IBI/II-I€CKO€ SABJICHUC

1.3

pacrno3HaBaTh NPOSBICHHE H3YyYEHHBIX (U3MUECKUX SIBJICHUN B
OKpY’KarollleM MHUpE, B TOM YHuciie (pU3NUECKHE SIBICHUS B IPUPOJIE,
IpyU JTOM TEPEeBOAMTHh NPAKTHUYECKYIO 3a7adyy B Yy4yeOHYIO,
BBIICNISATh CYLIECTBEHHbIE CBOWCTBA (MpU3HAKH) (HU3HUECKUX

SIBJICHUN

1.4

OINMCHIBATh H3yYEHHBIC CBOMCTBA TeN M (UIUUECKUE SIBICHUS,
UCTIONB3ysl (U3NYECKHUE BEIMYMHBL, TP OMHCAHUHU TPABHIBHO
TPAaKTOBaTh  (PU3MYECKHI  CMBICT  HCIOJIB3yEMbIX  BEIMYHH,
00O3HAYeHHUsST W CAWHUIBI (UIUYECKUX BEIUYUH, HAXOAUTh
(GopMyJBl, CBS3BIBAIOIIME JAHHYI (H3HUECKYI0O BEIMYHHY C
IpPYTUMH  BEIMYMHAMM,  CTPOUTh  Trpauku  H3yYEHHBIX

3aBUCUMOCTEH (PU3MYECKUX BEINYUH

1.5

XapaKTEPHU30BaTh CBOMCTBA TeJ, (PU3UICCKUE SIBJICHUS U TPOIECCHI,
WCTOJIb3ysl M3YyYEHHBIE 3aKOHBI, MPU 3TOM JaBaTh CJIOBECHYIO
GbopMynUpOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTU4ecKoe

BBIpa)KCHHE

1.6

OOBACHATH (PU3NYECKUE TPOIIECCH] U CBOWCTBA TEJI, B TOM YUCIIE U B

KOHTEKCTE CHUTyalluid MPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:




BBISBIIATh IPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3
2 — 3 JIOTMYECKUX IIaroB € MOMOIIBIO 2 — 3 M3YUYEHHBIX CBOMCTBA
(bU3HYeCKUX SBICHUH, GU3MUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3aJaud (ONMMparoUIecss Ha cuctemMy u3 2 — 3
YpaBHEHMI), HCHONb3Yysl 3aKOHBI U (HOPMYJbI, CBSA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJjaud
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOLIUE WIIHU
M30BITOYHBIC  JaHHBIE, BBIOMpAaTh  3aKOHBI W (OPMYIIBI,
HEOOXO/IUMBIE Ui pelIeHHs, MPOBOAUTh PACUYEThl M OLEHHUBATH
PEATMCTUYHOCTD MOJYUYECHHOTO 3HAUCHHSI (PU3MUECKON BEIUUMHBI

1.8

pacro3HaBath MpPOOIEMbI, KOTOpblE MOKHO PEIIUTh MPHU MOMOIIU
(bu3nMUecKuXx METONIOB, HCIONB3ys OIHCAaHUE UCCIIEeOBAHUS,
BBIJICJIATE MPOBEPSEMOE MPEANONI0KEHUE, OIICHUBATh MPAaBUIBHOCTh
MOpsiIKA ~ TIPOBENEHHS  WCCIICIOBAaHUS, nenatb  BBIBOJBI,
WHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOICHUN U OTIBITOB

1.9

MPOBOANTH OMBITHl TIO0 HAOMIOACHHUIO (DU3MYECKHUX SIBICHUN WU
(U3MYECKUX CBOMCTB TEN: CAMOCTOATEIHLHO COOUPATh YCTAHOBKY H3
M30BITOYHOTO HabOpa 00OpyIOBaHUS, ONMUCHIBATH XOJ OIBITA U €T0
pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOANUTH MPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEpEHHH,
OTIpeessisi CpeAHee 3Ha4eHHe M3MepsieMoil BennuuHbl ((poxycHOe
paccTtosiHue coOuparoieil TuH3bI), 000CHOBBIBATh BHIOOpP criocoba
M3MepeHHs (M3MEPUTENBHOTO Tpudopa)

1.11

MIPOBOJIUTH HMCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEIUYHH C
HCIIOJIb30BAaHUEM IIPSIMBIX WU3MEpPEHUN: IUIAaHUPOBATH
UCCIIEI0BAHUE, CaMOCTOSITEIILHO coOuparb YCTaHOBKY,
(UKCUPOBATh PE3yNbTATHl MOJYUYEHHON 3aBHCUMOCTH (PU3MUYECKUX
BeJIMYMH B BUAE TaOMUIM TpauKoOB, JeNaThb BBIBOABI IO

pe3yJibTaTaM MCCIeA0BaHUs

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHMS  (DU3UYECKHX  BEJIMYMH:
IUIAaHUPOBaTh ~ W3MEPEHHusi,  coOuparb  3KCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIIOJHATE HU3MEPEHUs, CIEeays IPEeIOKEHHON
MHCTPYKLUY, BBIYUCIIATH 3HAYCHUE BEIIMYUHBI U AHAIMU3UPOBATH
[IOJIyYEHHBIE PpE3YyJIbTaTbl € Y4YETOM 3aJaHHOM IIOIPELIHOCTH
U3MEPECHUMN

1.13

coOnrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH Ipu padore ¢
71a00paTOPHBIM 000PYI0BAaHUEM

1.14

pa3jindaTb OCHOBHBLIC MPHU3HAKN U3YYCHHBIX (1)I/I3I/I‘-IGCKI/IX MOJETIeH:




Mar€puajibHasd TOYKa, a0COJIIOTHO TBép,Z[OC TCIIO0, TOYCYHBIN
HUCTOYHHK CBC€TA, JIYy4, TOHKad JIMH3a, INIaHCTapHasd MOJCJIbL aToMa,
HYKJIIOHHasd MOJACJIb aTOMHOTI'O sapa

1.15

XapaKTCPU30BaTh NPUHIHIILI JeHCTBUS HN3YUCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTPOﬁCTB C Ol'[OpOfI Ha WX OIHCAaHHA, HUCIIOJIb3Yys
3HaHHUSI O CBOMCTBax (1)I/I3I/I‘-I€CKI/IX SBIICHUH U H€06XO,Z[I/IMBIG
(pmnqecxne 3aKOHOMCPHOCTHU

1.16

UCIONIb30BAaTh CXEMBl M CXEMAaTHYHbIE PUCYHKH HM3YUYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  U3MEPHUTEIbHBIX  NPUOOPOB U
TEXHOJIOTMYECKUX MPOLIECCOB MPH PEUICHUH yU4eOHO-TIPAKTHYECKUX
3a/a4, ONTHYECKHE CXEeMbl Jii MOCTPOCHHUS H300paKeHU B
IJIOCKOM 3epKajie U coOuparomiei JuH3e

1.17

NPUBOANUTH TpHUMEPHl (HAXOOUTh HWHPOPMALHUIO O MpPUMEpPaAX)
MPAaKTUYECKOTO  WCIOJBb30BaHUSA  (PU3MUYECKUX  3HAHUH B
MOBCEHEBHON JKM3HM [uIg oOecriedueHus O0e30IacHOCTH  IpH
oOpamieHnn ¢ mnpuOopaMH U TEXHUYECKUMHU YCTPOWUCTBAMH,
COXpAHEHHsI 3/I0pOBbSI M COOJIOACHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYIKAIOLIEH cpelie

1.18

OCYILECTBIIATh MOUCK HMH(OpMaIu (PU3MUECKOrO COACpXKaHUS B
cetu VHTepHET, caMoCTOATENbHO (OPMYIIHPYsI IOMCKOBBIH 3ampoc,
HaxXoAWTh IyTH ONpEAETeHUs JOCTOBEPHOCTH MOJIYUYEHHOM
MHPOPMALMK HAa OCHOBE MMEIOIIUXCS 3HAHUN U JIOTIOJIHUTEIbHBIX
HCTOYHUKOB

1.19

WCTOJB30BaTh TIPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAy4HO-
MOMYJIIPHYIO JIUTEPATYPy (PU3HMUECKOTO COAEpKaHMs, CIIPABOYHBIC
Marepuaibl, pecypcbl ceth HTepHeT; BiIageTb NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TNpeoOpa3oBaHs HWHPOPMALUU U3
OJIHOM 3HAKOBOU CUCTEMBI B IPYTyIO

1.20

co3JlaBaTb COOCTBEHHBbIC MUCbMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE HMH(OpMaIMK U3 HECKOJbKUX HCTOUYHUKOB (DU3UYECKOTO
coJiepKaHus, MyOINYHO MPECTABIATh Pe3yJIbTaThl IPOSKTHON Win
HCCIIEIOBATEIbCKOM  JEATENBHOCTH, IPU  3TOM  I'PaMOTHO
UCMOJb30BaTh M3YYCHHBIM MOHATHIHBIN ammapaT H3y4aeMoro
pasznena (QU3MKM M COMPOBOXKJATh BBICTYIUIEHHE Mpe3eHTauueil ¢
yu€TOM 0COOEHHOCTEH ay TUTOPUU CBEPCTHUKOB

1.21

MIPY BBITIOJIHEHUH YYEOHBIX MMPOEKTOB U UCCIIEAOBAHNN (PU3HUECKUX
IIPOLIECCOB PACTIPEAEIATh 00SI3aHHOCTHU B TPYIIE B COOTBETCTBUU C

IIOCTAaBJICHHBIMU 3aJadaMH, CJICIUTh 3a BbIIIOJHCHHUCM IIJIaHa




HCI;'ICTBHI;’I H  KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHNBATh
COOCTBEHHBIN BKJIaa B JACATCILHOCTH TIPYIIIBI, BBICTpaUWBAaThb
KOMMYHHUKAaTHBHOC BSaHMOHCfICTBHe, IIPOABJIAA T'OTOBHOCTbH

paspemath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pasne
Ja

Kon
3J1eMeH
Ta

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

®OU3UKA U EE POJIb B TO3HAHUU OKPYXXAIOILIETO MUPA

1.1

®dusuka — Hayka o npupoje. SBnenus npupozasl. dusnyeckue
SBJICHUS:  MEXaHUYECKHe,  TEIUIOBBIE,  AIIEKTPUYECKHE,
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE

1.2

dusnueckue BenMUUHBL. M3MepeHune (U3NYECKUX BEITHYUH.
duznueckue npuOOpBHI. ITorpemnocTts U3MEPEHUHN.
MexayHapoaHas CUCTEMa €AMHUL]

1.3

ECTeCTBeHHOHay‘{HBIﬁ METOA IIO3HAHUA: Ha6J'IIO,[[eHI/Ie,
IOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIABHXCHUC THUIIOTES,
OKCIICPUMCHT 10 IIPOBEPKE THUIIOTEC3, 00BsICHEHHE
Ha6m0/:[aeM0ro SABJICHUSA

1.4

Onwucanne GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

1.5

[TpakTudeckue pabOTHI:

N3mepeHne pacCTOSTHUN.

N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TEA.
Ornpezenenre pa3MepoB MaJbIX TeN.

N3mepenne TtemmepaTypbl NOpU  MOMOLIM  KUIAKOCTHOIO
TEPMOMETPA U JTaTUMKA TEMIIEPATYPbI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, UX pa3MeEpHI.
OnbIThI, JOKa3bIBaOIIME JUCKPETHOE CTPOCHHUE BELIECTBA

2.2

JIBukeHue vacTull BemiecTBa. CBSI3b CKOPOCTU JIBUKEHUS
yacTull ¢ TemrepaTypoil. bpoyHoBckoe nBuxenue, nudpdysus

23

B3aHMOHCﬁCTBHC YaCTHUILl BCUICCTBA: IIPUTSIKCHUC U

OTTAJIKMBAHHUC

2.4

ArperaTHble  COCTOSIHUSL ~ BEIECTBA:  CTPOEHHE  Ta3oB,
KUAKOCTEN U TBEPABIX (KpUCTANIMYECKUX) Ted. B3auMocssi3b
MEXJy CBOHCTBAMHU BEIIECTB B pa3HBIX arperaTHbIX

COCTOSAHHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM




2.5

OcobenHoctH arperaTHbIX COCTOSTHUH BOJBI

2.6

[IpakTuyeckue paboOTHI:

OreHka 1uamMeTpa aToMa METOJIOM PSAOB (C HCIIOJIb30BaHHEM
¢dororpaduii).

OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B.
OnbITEl 1O OOHAPYXKEHUIO JEHCTBHS CHUJ MOJEKYJSPHOTO
NPUTSHKEHUS

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

Mexannueckoe ABUKEHHE. PaBHOMEpPHOE M HEPaAaBHOMEPHOE

3.1
JIBUKEHHE
39 Ckopocte.  CpenHsis  CKOpPOCTb IIpU  HEPAaBHOMEPHOM
' JBYOKEHUH. Pacdy€r myTH 1 BpeMEHM IBUKECHUS
SIBnenue nHepuuu. 3aKoH uHepLUUU. B3anmopeiicTBue ten kak
3.3 IIPUYMHA U3MEHEHMS CKOPOCTH JABWXKEHHS Tel. Macca Kak
Mepa UHEPTHOCTH Teja
34 [InotHocTh BemecTBa. CBSI3p IUIOTHOCTU € KOJMYECTBOM
' MOJIEKYJI B €IUHHIIE 00hEMA BEIIECTBA
3.5 Cuita Kak XapakTepUCTUKaA B3aUMOJICUCTBUSA Tell
16 Cuna ynpyroctu u 3akoH ['yka. U3MepeHne cuiibl ¢ MOMOIIBIO
’ JIMHAMOMETPA
37 SBnenue TAroreHus M cwiaa TskecTH. Cuina TSDKECTH Ha
) Apyrux miaHerax. Bec tema. HeBecomocTts
3.8 Cuna tpenus. TpeHue cKonbXeHHS U TpeHHE NMOKOs. TpeHue
' B IIPUPOJIE U TEXHUKE
3.9 CnoxxeHue Cwi, HalpaBJI€HHBIX [0 OJHOM HpAMOIL.
' PaBHOZEHCTBYOIIAS CHIT
[IpakTuyeckue paboOTHI:
Omnpenenenne CKOPOCTH paBHOMEPHOTO IBMKEHUS (IIapUKa B
KHUJIKOCTH, MOJENIU DJIEKTPUYECKOr0 AaBTOMOOWIIS U Tak
nanee). OnpeaeneHue cpeHel CKOPOCTH CKOJIbXKEHUs Opycka
3.10 WIM IIapuKa II0 HAKJIOHHOM IulockocTH. OmnpezneneHue

IUIOTHOCTH TBEpHOro Tena. OMbITL, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTh pacTsDKeHHs (JegopManuu) MpYXKHHBI OT
IIPUIIOKEHHOU CHJIBI. OnbITHI, JEMOHCTPUPYIOILINE
3aBUCHUMOCTb CHJIBI TPEHMsI CKOJIBKEHHUS OT Beca Tejla U
XapakTepa COIPHUKACAIOIIMXCSl TOBEPXHOCTEN

3.11

dusnyeckne SBICHUI B npupoaec: MNpUMEpPbl ABUIKCHHA C




Pa3IMYHbIMU CKOPOCTAMHU B JKMBOH M HEKHBOM nmpupoae,
,Z[eﬁCTBI/Ie CUJIbI TPCHUA B IIPUPOAC U TCXHUKEC

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETD, NOAIIUITHUKU

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

HNaBnenue T1BEpAoro tena. CrnocoObl yYMEHBIIEHHUS U

YBCIIMUCHUA JaBJICHUS

4.2

JlaBiieHre rasza. 3aBUCHMOCTH JaBJIEHHMS rasa OT 0ObéMa,

TEeMIIEpaTypPhl

43

Hepej:[atla JaBJICHUA TBépI[I)IMI/I TCJIaMH, XKHUIAKOCTAMHU U

razamu. 3axoH Ilackais. ITHeBMaTHUeCKHE MAITMHEI

4.4

3aBUCUMOCTD JaBJICHUSA KUOAKOCTHU oT FJIY6I/IHBI.
IMuppocratnueckuit  mapagokc. CooOmiaronecss Cocy/abl.

FI/II[paBJII/I‘-IGCKI/IG MCXaHU3MbI

4.5

Atmochepa 3emmm u armocdepHoe naBieHue. IIpuamHbI
CYIIECTBOBAHHUS  BO3AYIIHOW oOomouku 3emiu. OmbIT
Toppuuennu. 3aBucuMocTh aTMOC(EepHOro JaBICHHUS OT
BBICOTEI HaJl YPOBHEM MOPs

4.6

Nsmepenne armocdepnoro napnenus. [lpubopsr  mis
M3MEpeHHs aTMOC(HEPHOTO JTaBIICHUS

4.7

JlelicTBue XUIKOCTH M raza Ha MNOTPYKEHHOE B HUX TEJNO.
BritankuBaromias (apxuMenoBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. BozayxonnaBanue

4.9

[IpakTrueckue pabOTHI:

HccnemoBanne 3aBHCHMOCTH Beca Tejla B BoAe OT 00BEMa
MOTPY>KEHHOM B JKMIKOCTh Yactu Tena. OmnpeneneHue
BBITAJIKMBAIOIICH CHUIBI, JICUCTBYIOILIEH Ha TEJO,
MOTpYy>XKEHHOE B KHUAKOCTh. IIpoBepka HE3aBUCHMOCTH
BBITAJIKUBAIOIICH CHJIBI, JEHCTBYIONIECH HA TEJO B JKUIKOCTH,
oT Macchl Tena. ONBITBL, JTEMOHCTPUPYIOIIUE 3aBUCHUMOCTD
BBITAJIKABAIOIICH CHJIBI, JEHCTBYIONIECH HA TEJO B JKUIKOCTH,
oT 00béMa TOTpPY)KEHHOH B JKHUIKOCTh YacTH Tella M OT
IJIOTHOCTH KUAKOCTH. KOHCTpyHpoBaHHWE apeoMmeTpa WU
KOHCTPYHPOBaHHE JIOIKU H onpeecHue eé
IpPy30MOAbEMHOCTH

4.10

®dusuueckue SBICHUS B NPUPOJE: BIUSHUE aTMOC(epHOro

JIaBJICHUS Ha )KMBOW OpraHM3M, IJIJaBaHUE PbIO

4.11

TexHuueckue YCTpOﬁCTBaZ COO6H_[8.IOH_[I/IGC$I COCYyhbl,




YCTPOMCTBO  BOAOIPOBOAA,  THUAPABIMYECKMM  IIpecc,
MaHoOMeTp, Oapomerp, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp
PABOTA, MOIIHOCTbD, SHEPTI'UA
5.1 Mexanudeckas pabora
5.2 Mexanndeckass MOIHOCTb
53 IIpocTble MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
' IIpaBuiio paBHOBecus pblyara
54 [TpumMeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKY
«3on0Toe mpaBuio» MexaHUkKH. Ko3d¢uuueHt monaezHoro
5.5 neicTBUs MexaHu3MOB. lIpocTele MexaHM3MBI B OBITY |
TEXHUKE
5.6 [ToTennmanbHast SHEPTUU Teja, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprust
. 58 [lonnas MexaHuueckas »SHeprus. 3aKkOH M3MEHEHHsS U
' COXpaHEHUsI MEXaHUYECKON YHEPTUU
[IpakTnueckue padbOTHI:
Onpenenenne pabOTBl CHUIBI TPEHHST IPU PaBHOMEPHOM
50 OBWOKEHMH  Tella [0  TOPU30HTAJIBHOM  MOBEPXHOCTH.
' HccnenoBanue ycinoBuil paBHOBecHs pblyara. I3mepenue
KIIJ] naxnoHHOW 1uiocKOoCTH. M3ydeHune 3akoHa COXpaHEHMs
MEXaHUYECKON DHEPIrUn
5.10 ®u3nyecKue SBICHUS B IIPUPOJE: PbIYATrH B TEJIE YEJIOBEKA
TexHuueckue  yCTpOMCTBA:  pblyar,  IMOJIBMXKHBIA U
5.11 HETOJIBIKHBIM  OJIOKM, HAKJIOHHAs IJIOCKOCTh, TIPOCTHIE
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
paszaen 3JIeMeH IIpoBepsieMble 31€eMEHTHI COAEPKAHUS
a Ta
6 TEIIOBBIE SABJIEHU S
6.1 OcCHOBHBIE MOJOXKEHUSI MOJIEKYJIIPHO-KHHETUYECKON TEOPUH

CTPOCHUSA BCLICCTBA. Macca u pa3sMEpbl MOJICKYIJI. OHBITBI,




MNOATBCPIKAAOIINC OCHOBHBEIC IIOJIOXKCHUA

MOHCKyanHOKHHeTquCKOﬁ TCOpHUn

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHHNA

62 BemlecTBa. Kpucrammuueckue u amopgHbIe Tena
63 OOBbsicHeHHEe CBOICTB ra3oB, )KMIKOCTEH M TBEPIBIX TeNl Ha
' OCHOBE II0JIO’KEHUI MOJIEKYJIIPHOKMHETUYECKOM Teopun
6.4 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TemnnoBoe pacIIMpeHne U CKaTUE
6.6 Temneparypa. CBsi3pb  TeMmmeparypsl CO  CKOPOCTBIO
. TEIUIOBOTO JIBM)KEHUS 4aCTHUIL
67 Buytpennsiss sHeprusi. CrnocoObl H3MEHEHHUs] BHYTpEHHEU
' SHEPTHUU: TeIUIoNepeaaya U COBEpIEeHHE PadOThI
6.3 Bunel  teruionepenauyu:  TEIJIONPOBOJHOCTb, KOHBEKIIMSA,
. M3JTyYEHHE
6.9 KonugecTBo TeImoTsl. Y AeibHAas TEINIOEMKOCTD BEIIECTBA
6.10 TersmooOMEH W TEIUIOBOE  paBHOBECHE.  YpaBHEHHE
' TeNnoBoro Ganaxca
611 [InaBieHne W OTBEpAEBAHME KPUCTAIUIMUYECKHX BELIECTB.
' VY nenpHas TEIUIOTa IUIaBICHUS
[TapooGpa3oBanne u koHaeHcarus. Mcnapenmwe. Kumenwme.
6.12 VYnaenpHas ~ Temwiota  mapooOpa3oBaHUSA.  3aBHUCHUMOCTH
TEeMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 BrnaxHocTs Bo3ayxa
6.14 DOHeprus TOIIMBA. Y IeJbHas TEIIOTa CTOPaHus
[Tpunuumnel padotsl TernoBbix asurateneit KIIJ[ remnosoro
6.15 nBuraress. TemnoBble ABUTATENM W 3allUTa OKPYKAKOIICH
cpenbl
6.16 3aKOH COXpPAaHEHUs M NPEBPAILICHUS SHEPTrUU B TEIUIOBBIX
' npoleccax
6.17 [TpakTrueckue paboTHI:

OnpIThl 10 OOHApY>KEHUIO AEUCTBUS CHJI MOJEKYJSIPHOIO
MIPUTSKEHUS.
OnbITEl MO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIH

WK caxapa.




OnpITEl IO HAONIONCHUIO TEIJIOBOTO PACIIMPEHHs Ta30B,
JKUJIKOCTEN U TBEPIBIX TEIL.

Omnpenenenue JaBieHUs BO3AyXa B OAJUIOHE IIIIPHIIA.
OnbIThl, JEMOHCTPUPYIOUIME  3aBHCHUMOCTh  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HAarpeBaHUs WIH OXJIAKICHUSI.
[IpoBepka rUMOTE3bl JIMHEWHOW 3aBUCUMOCTH  JUIMHBI
CTONOMKAa JKUIKOCTH B TEPMOMETPHYECKOW TpyOKe OT
TEMIIepaTyphl.

HabGmionenne wu3MeHeHUsT BHYTpPEHHEW OSHepruu Teia B
pe3ynbTaTe Teryonepeaayu 1 paboThl BHEITHUX CHII.
HccnenoBanue sBICHHUS TEMJIO0OOMEHAa MPU CMEIIMBAHUU
XOJIOJHOM U TOpSYEH BOJBI.

OrnpezneneHne KOJNMYECTBA TEIUIOTHI, MOJYYEHHOTO BOIOU
[IpU TEIUI00OOMEHE C HarPEeThIM METAJUIMYECKUM IIMIIUHIPOM.
Ornpenenenne yaenbHOU TEMIIOEMKOCTH BELIECTBA.
HccnepoBanue npouecca ucapeHus.

OrnpeneneHne OTHOCUTENIBHON BIIAXKHOCTH BO3yXa.

Onpez[eneHI/Ie y,Z[CJIBHOI>’I TCIJIOTHI INIABJICHUA JIbAA.

®dusnueckrue  SABJICHUS B MPUPOJE:  MOBEPXHOCTHOE

HATSOKCHUC M KAITUJIJIAPHBIC ABJICHHUA B IIPUPOAC, KPpHUCTAJIIIBL

6.18 B mpupoje, u3nydenue CoHI@, 3amMep3aHue BOJOEMOB,
MoOpcKue Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera.
TexHuueckue  ycTpoiicTBa: KaIlTWLISIPBI, PUMEPHI
UCTIOJIb30BaHUSl  KPUCTAJUIOB, JKHJIKOCTHBIH TEPMOMETD,

6.19 JATYUK TEMIEPaTyphl, TEPMOC, CHCTEMa OTOILUICHUS JIOMOB,

TUTPOMETPHI, TCUXPOMETp, MNapoBass TypOHHA, ABHUraTeib

BHYTPCHHCT'O CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onexrpusanus Tei. J[Ba poaa dJIEKTpUUECKUX 3apsI0B
B3aumoneiictBue  3apsokeHHBIX — Ten.  3akoH — Kyiona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUSl 3apsHKEHHBIX TeNl OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKIY TEIaMN)
Onekrpuueckoe 1moisie. Hampspk€HHOCTH  3IIEKTPUUECKOIO

7.3 noss. [lpuHIMn cynepno3sunuu 3JIEKTpUYECKUX MoJsiel (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocurenn  snexkTpuyeckux  3apsAfoB.  DJIeMEHTapHBbIN




anextpudeckuit 3apsan. Crtpoenue atoma. IIpoBogHMKM H

JTUBIEKTPUKU
7.5 3aK0H COXpaHEHUSs AIEKTPUUECKOTro 3apsiaa
"6 DNIEKTPUYECKUI TOK. VcnoBus CyILIECTBOBaHUS
' ANEKTPUUECKOr0 TOKa. ICTOUHMKH MOCTOSTHHOTO TOKa
79 JleficTBUST DJIEKTPUUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKHUM TOK B )KHJIKOCTSX U ra3ax
8 Onektpuyeckass nenb. Cuia  Toka.  DJIEKTPUUECKOE
' HarpsiKeHUe
79 CormnpoTHBiieHHE TPOBOJHUKA. YIEIHHOE COIMPOTHUBIICHHUE
' BEIIECTBA
7.10 3akon Oma 11 yyacTka 1enu
711 ITocaemoBareapHOR u napasuiebHOe COCIUHCHHEC
' IIPOBOIHUKOB
712 PabGoTa u MOIIHOCTB 3JIEKTPUYECKOTO TOKA. 3akoH J[>koyis —
' Jlenua
713 OneKkTpuyeckue Mend ¢ MOTPeOUTeNH  AIIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHne
714 ITocTrossnapie  MarauThl. B3amMmojeilicTBHE  ITOCTOSHHBIX
' MAarHuToB
715 MarauTtHOe mosie. MarautrHoe 1ojie 3eMJIM U €ro 3HaueHHe
' JUTSL KM3HH Ha 3eMite
716 OneiT Opcrena. MarHuUTHOE IMOJIe 3IEKTPUYECKOTO TOKA.
' [IpumeHeHne 31eKTPOMArHUTOB B TEXHUKE
JlelicTBUE MAarHUTHOrO TMOJiI HA TPOBOJAHUK C TOKOM.
717 DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
' ANIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCIopTe
718 Onbiter @apanes. SIBIeHHE HIEKTPOMATHUTHON HMHIIYKIIUH.
' Ipasusio Jlenna
Onexrporenepatop. CnocoObl TOMYYECHHUS DIICKTPUUYECKOU
7.19 SHEPTUU. DIIEKTPOCTAHIINHA Ha BO30OHOBIISIEMBIX UCTOUHHUKAX
SHEPruu
7.20 [TpakTrueckue paboTHI:




OnbITEl M0 HAOMIONEHHUIO SJIEKTPU3ALUN Tell WHAYKLIUEeH H
IIPU COIPUKOCHOBEHUH.

HccnenoBanve  OEMCTBHSL  JJIEKTPUYECKOTO  IOJSL  HA
IIPOBOJAHMKH U JTUDJIEKTPUKH.

Cbopka u mpoBepka palbOThl  3INEKTPUUECKOW  LENH
IIOCTOSTHHOTO TOKa.

W3MmepeHue U peryJInpoBaHue CUJIbI TOKA.

W3MmepeHue U peryInpoBaHNEe HAIPSKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHIJIBI TOKA, HMIYILIETO 4Yepes
PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA U HANpPSDHKEHHs Ha
pe3ucTope.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPHUYECKOIO
CONPOTHBIIEHUSI TIPOBOJHUKA OT €ro MJIHUHBI, IJIOLAAH
MIOTIEPEYHOT0 CEUYEHUS U MaTepHuaa.

IIpoBepka  mpaBuiaa  CIOKEHUS  HANPSDKEHMM U
IIOCIIEAOBATEIBHOM ~ COEIMHEHUM  JBYX  PE3UCTOPOB.
ITpoBepka mnpaBuia A8 CHIBl TOKa INPU MapajlIeIbHOM
COCIMHEHUH PE3UCTOPOB. Onpenenenne paboThI
AJIEKTPUYECKOIO0  TOKAa,  MIYIIEro  4epe3  PE3UCTOP.
Onpenenenne MOIIIHOCTH IIEKTPUYECKOTO TOKa,
BBIIEISIEMON Ha pesucrope. MccimenoBaHne 3aBHCHMOCTH
CWJIBI TOKA, MAYLIETO 4Y€pe3 JIAMIIOYKY, OT HAIpsDKEHHs Ha
Heil. Omnpenenenne KIIJ[ HarpeBatens. ccnenoBanue
MarHMTHOTO  B3aUMOJEHCTBUS  IIOCTOSHHBIX  MAarHUTOB.
W3y4eHre MarHUTHOTO IOJIsI IIOCTOSIHHBIX MarHUTOB IIPU UX
o0benMHeHnn U pasaeneHud. VccienoBanue JeiicTBUA
JIEKTPUYECKOIO0 TOKA HAa MAarHUTHYK CTpenky. OnbIThl,
JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOJCHCTBUS
KaTyIIKX C TOKOM M MarHuTa OT CWJIBI TOKAa U HaIlpaBJICHUS
TOKa B KaTylke. M3yueHue NelcTBUs MarHUTHOIO IOJIS Ha
NPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHue u nzydeHue paboThl
anekrpoasuratens. U3mepenune KIIJ[ snexTpoasuratenbHOM
yCTaHOBKH.  OMNBITBI [0  HUCCIENOBAHHUIO  SIBJICHHUSA
JIEKTPOMATHUTHOW WHIYKLUUU: MCCIENOBAHUE W3MEHEHUM

SHAYCHUA U HAIIPABJICHUA UHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SIBICHUS B npupoAc: SJICKTPUICCKUC SABJICHUS B

atMocdepe, PITEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE




IoJIC 36MJII/I, L[peﬁ(b IIOJIFOCOB, POJIb MArHUTHOI'O IIOJIA IUIA

JKHN3HHU Ha BCMJ'IG, MOJISIPHOC CUSAHUC

TexHuueckue  yCTpOMCTBA:  AJIEKTPOCKOIL,  aMIIepMeETp,

BOJITMETpP, PEOCTAT, CUYETYUK OIIEKTPUYECKOW DHEPIUH,

7 3JIEKTPOOCBETUTEIIbHBIE pudopHI, HarpeBaTeJIbHbIE
' AIIEKTPOIPUOOPHI (npumepsr), IEKTPUUECKUE
IPEIOXPAHUTENIN,  DJIEKTPOMATHUT, AJIEKTPOJIBUraTEIIb
IIOCTOSTHHOT'O TOKA, FT€HEPATOP MOCTOSTHHOTO TOKA
9 KUIIACC
Kon Kon
pazne 3JeMeH [IpoBepsieMble 3MEMEHTHI COACPKAHUS
na Ta
8 MEXAHUWUYECKUE SBJIEHUA
8.1 Mexannueckoe IBHkeHue. MarepuanbHas Touka. Cucrema
' oTCUéTa
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE MPAMOJMHENHOE ABUKEHHUE
8.4 HepaBHomepHoe mnpsMonuHeiiHoe nBuxeHue. CpenHsas u
’ MI'HOBEHHAsl CKOPOCTb Tejia P HEPAaBHOMEPHOM JIBHKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOIMHEIHOE IBUKEHHE
8.6 Cob6oanoe nagenne. OnbITel [ anunes
PaBHOMepHOE NBH>KEHHE 1O OKpYKHOCTH. [lepuosa u yacrora
8.7 oOpalieHusl. JIunennas 51 yrioBas CKOPOCTH.
LleHTpoCTpEMUTENTBHOE YCKOPEHHE
8.8 ITepssii 3ak0oH HproTOHA
8.9 Bropotii 3akon HerotoHa
8.10 Tpertnii 3akoH HeroToHa
8.11 ITpuHIMI Cynepno3uIMU CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuia TPEHUs! CKOJIbKEHUS, CHJIa TPEHUS TTOKOS,
' Jpyrue BUJbl TPEHUS
8.14 Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHMsI. Y CKOpEHHUE
CBOOOHOTO MaICHUS




8.15

JBuxenue tuianer Bokpyr Comuma. IlepBas xocmuueckas
ckopocTh. HeBecoMocTh 1 neperpy3ku

8.16

PaBHOBecue MaTrepuaabHOI TOUKH. AOCOIIOTHO TBEPOE TEIO

8.17

PaBHOBecue TBEPIOTO Tea ¢ 3aKPEIUIEHHOM OChIO BpaIllCHHUS.
MowmeHT cunsl. L{eHTp TsixecTH

8.18

Nmnynsc Tena. M3menenue umnyibea. IMImynsc cuisl

8.19

3aKoH COXPAHCHUA UMITYJIbCA

8.20

PeaxkTuBHOE NBUKEHUE

8.21

Mexannueckas pa60Ta 1 MOIIHOCTH

8.22

Pabora cun tsbkectu, ynpyroctu, TpeHus. CBsi3b SHEPruu U
paboTsl

8.23

IToTennuanpHas OHCPIuUsa TCIla, noaHATOTO Ha
IMMOBCPXHOCTBHIO 3emim

8.24

IToTreHnmanbHas YHEPTUA CKATON MPYKUHBI

8.25

Kunernueckas sHeprus. Teopema 0 KHHETUYECKON YHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU

8.27

[TpakTuueckue paboOTHI:

OrmpezenieHne cpeaHel CKOPOCTH CKOJBXKEHUs Opycka WU
JIBYDKEHUS IIApUKa MO HAKIOHHOHM IutockocTH. OnpeneneHue
YCKOPEHHsI TeJa NpPU PaBHOYCKOPEHHOM JBIDKEHHH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JIBIDKEHHH 0e3 HadallbHOW CKOPOCTH.
[TpoBepka rUMmoTe3bl: €CIK MPU PAaBHOYCKOPEHHOM JIBUKCHUHU
0€e3 HavaIbHOM CKOPOCTH MYTH OTHOCSTCS KaK Psii HEYETHBIX
YHCeNl, TO COOTBETCTBYIOIIME IPOMEXYTKH BPEMEHHU
OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT
CHJIBI HOpMaJIbHOTO AaBieHus. Onpenenenue ko3¢ duimenrta
TpeHUsl CKoOJbKeHUs. OmnpeneneHue XKECTKOCTU MPY>KUHBL
Onpenenenne pabOThl CWIBI TPEHHS INPU PaBHOMEPHOM
JIBIDKEHUM  Tela 10  TOPU3OHTAJIBHOH  MOBEPXHOCTH.
Onpenenenne pabOThI CUIIBI YIIPYTOCTH MPH MOABEME Tpy3a C

HCII0JBb30BaHUEM HCIIOABHIXKHOI'O M ITOJABHXKXHOI'O OJIOKOB

8.28

®u3nyeckre SBICHUS B NPHUPOJEC: TPUIUBBI U  OTIIUBBHI,
nBwkeHue 1wiaHeT (COJMHEYHOM CHUCTEMBbI, PEAKTUBHOE

JABVXXCHUC )KHUBBIX OPraHU3MOB




8.29

Texunaeckue YCTPOﬁCTBaZ CIINAOMCTP, JaTYUKH ITOJIOKCHHA,
pacCTOAHUA U YCKOPCHHA, PAKCTBI

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

9.1

KonebaTtenpHoe JABMIKCHUC. OcCHOBHEIE XApaKTCPHUCTUKHU
KOJIEOAHHUH nepuon, 4aCTtora, aMIlIuTyia

9.2

MareMaTtnueckuii ¥ NpyKUHHBIA MasTHUKU. [IpeBpaineHue

OHCPTHUHU IMpU K0JIEOATEIILHOM JABMKCHUN

9.3

3aryxapomue konebaHusa.  BbIHyXIeHHbIE  KOJeOaHUS.
Pesonanc

9.4

Mexaunueckie BoOJHBL. CBOWCTBA MEXAHHYECKHUX BOJIH.
IIpononibHBIE W MONEpEeYHbIC BOJIHBL. JlIMHA BOJHBI U
CKOpOCTh €€ pacnpocTpaHeHus. MeXaHUYeCKHE BOJIHBI B

TBEPIOM TeJIE, CEICMUYECKUE BOJTHBI

9.5

3ByK. [')poMKoOCTh 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WHdpa3Byk u yIpTpa3Byk

9.7

[TpakTuueckue paboTHI:

Omnpenenenue 4acTOTHI u nepuojga  KosiebaHui
MaTeMaTHYECKOro MasiTHUKA.

OmnpezneneHue 4acToThl U MepHOAa KoleOaHUN HpPYKUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH nepuosa KoJIeOaHui
MOJIBELIEHHOIO K HUTH I'py3a OT JJIMHBI HUTH. MccnenoBanue
3aBHCHUMOCTH Ilepuojia KojeOaHuil mpy>KMHHOTO MasiTHUKA OT
Mmacchl Tpy3a. [IpoBepka He3aBUCUMOCTH Iepuojia KoyieOaHui
rpy3a, IOJBEUIEHHOIO K HUTH, OT Macchl Ipy3a U XKECTKOCTU
npy>XuHbl. M3Mepenne yckopeHus CBOOOTHOTO HaleHHs

9.8

@u3nyeckue SBJICHUS B NPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMHM,  3€MJIETPSICEHHUE,  CEMCMHUYECKHUE  BOJIHBI,

L[YHaMH, 3XO0

9.9

TexHuueckue  yCTpOMCTBA: 9XO0JIOT, UCIIOJIb30BaHUE

yIIbTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMATHUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

ONEKTPOMarHUTHOE  IOJIe.  DJIEKTPOMATrHUTHBIE  BOJIHBI.

10.1
CBoiiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 3;1€eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoga cera. CKOpOCTh  CBeTa.

BoJiHOBEIE CBOVICTBA CBETA




[TpakTrueckue paboThI:
10.4 N3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C ITOMOIIIBIO
MOOMIJIBHOTO TeledoHa
dusnueckue sSBICHUS B MPHUPOJE: OMOIOTHYECKOe JeicTBre
10.5 BUAMMOTO,  yJIbTPaUOJIETOBOTO U  PEHTIEHOBCKOTO
U3IIy4CHU N
10.6 Texnuueckue YCTPOMCTBA: HCII0JIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H
11 CBETOBBIE ABJIEHU A
11.1 JlyueBas monens cBera. IcTOUHMKM cBETa
11.2 [IpsAMosIMHETHOE pacIpOCTPAHEHUE CBETA
113 Otpaxenue cBeta. [lnmockoe 3epkano. 3akoH OTpa)keHUS
' cBeTa
114 [Tpenomnienne cBera. 3akoH mpesnoMieHust cBera. [lonHoe
' BHYTPEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop srydeil B JIMH3E
116 Ontnyeckast cucremMa ¢oroanmapara, MHKPOCKONAa U
' TeJIECKOTa
117 I'maz xak onTuyeckas  cucrema. biau3opykoctb U
' NaIbHO30PKOCTh
118 Pasnoxxenune Oenoro ceera B crekrp. OmnbiTel HbroToHa.
' CrnosxeHue ciekTpajibHbIX LIBETOB. Jlucnepcus cBera
[TpakTudeckue paboOTHI:
HccnenoBaHue 3aBUCHMOCTH YIVIa OTPaK€HUSI CBETOBOIO
Jqy4a OT yIJa NajeHUsL.
M3yueHne XapakTepUCTHK HM300paKeHUS TpeaMera B
IUIOCKOM 3€pKajle.
HccnenoBanue 3aBUCHUMOCTH yria IMPEIOMIIEHUS CBETOBOIO
11.9 JIy4da OT yIUIa ITaJICHUs HAa TPAHULIE «BO3IYX — CTEKIIO».
[Tonyyenue n300paxeHN C MOMOIIBIO COOMPAOLIECH JTHMH3HI.
Omnpenenenre (QOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI
cOoOMparoIIe JTNH3HI.
OnbITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OneIThl 1O BOCHPHUATHIO I[IBETa MPEIMETOB MpU  HX
HaOJII0ICHUH Yepe3 IBETOBbIC (DUIBTPHI
11.10 ®dusnueckue sBIEeHUA B Ipupoje: 3atMeHus ConHua u JIyHsl,
[[BETa TEJ, ONTUYECKHE sBJICHHUs B aTMocdepe (1BeT Hebda,




pedpakius, pagyra, MUPax)
1111 TexHHUeCKUe yCTpOMCTBA: OYKH, MEPHUCKOI, (oToammapar,
' ONTUYECKUE CBETOBOBI
KBAHTOBGIE ABJIEHNA
121 OmnsiThl Peszepdopra u manerapHas Moaens aroma. Mozenb
' aroma Bopa
122 Hcnyckanue ¥ TOIVIOLIEHHE CBETa aroMoM. KBaHTHL
' JIuHeituaTbie CIEKTPHI
12.3 PangnoaktiuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITyYeHHs
124 Crpoenne atoMHoOro szapa. HykioHHass Mozeilbp aTOMHOIO
' sapa. M3otomsl
125 PanuoaxktuBHble  mpeBpameHus. llepuon  momypacmana
' aTOMHBIX SJIEP
12.6 SAnepHple peakuun. 3aKkOHBl COXPAHEHHWS 3apsJOBOIO MU
' MaCCOBOTO YHCET
12.7 OHeprus CBsI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
. 12.8 Peakuuu cunteza u peneHus spep. McTouHuku sHepruu
2 . N
ConHua u 3B€311
12.9 SnepHas sHepretrka. J(eicTBUE paJlMOAKTUBHBIX H3Ty4YCHUN
' Ha JKMBBIE OPTaHU3MBI
[TpakTuueckue paboOTHI:
Habmiogenne  CIUIOIIHBIX W JUHEWYATBIX  CIIEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBaHue TPEKOB: H3MEPEHHE SHEPTrUM YaCTHULBI 110
TOPMO3HOMY TyTH (110 (hoTorpadusm).
M3mepenue panoakTUBHOTO (oHA
®usnueckue  SABICHUS B IPUPOJIE:  €CTECTBEHHBIN
12.11 paZvoaKkTUBHBIN (OH, KOCMHUYECKHE JIy4H, DPaJUOAKTUBHOE
’ U3Ty4YeHHUe MIPUPOJIHBIX MHUHEPAJIOB, neiicTBue
paZiOaKTUBHBIX U3yYEHUI Ha OpraHU3M YeJloBeKa
1212 TexHuueckue yCTpOMCTBA: CHEKTPOCKOIN, WHIUBUIYAJIbHBIN
' JI03UMETP, Kamepa Buibcona




IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHUS

Kon
nposepsieMor
0
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUsl K MPeIMETHBIM pe3ybTaTam
0a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI'0 0011ero o0pa3oBanust Ha ocHoBe ®PI'OC

[lonumanue pomu GU3UKK B  HAYYHOH KapTUHE  MUDA;
c(OpPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U U TO3HAaBAEMOCTH SIBJIICHUN IIPUPOIBI, O POJIA HKCIIEPUMEHTA
B (Qus3nKe, 0 cucreMooOpasyoomeil ponu (U3UKH B PA3BUTUU
€CTeCTBEHHBIX HAyK, TEXHUKM U TEXHOJOTUH, 00 SBONIOLUHU
¢u3nyeCcCKuX 3HaHUN U UX POJIM B LIEJTOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJE€ POCCUHCKUX U 3apyOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHMA O BHMJAx MaTepuu (BELIECTBO M MOJE), O ABM)KCHHH Kak
croco0e CyIIeCTBOBaHUS MaTepuH, 00 aTOMHO-MOJEKYJISPHOU
TEOPUM CTPOCHHUS BEIIECTBA, O (PU3UUECKOM CYIIHOCTH SIBICHUM
npupoabl  (MEXaHMYECKUX, TEIUIOBBIX, DJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3inyarh SBICHUS MO ONHCAHUIO HX
XapaKTEepPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JNaHHOe (pu3MyecKoe SBJICHUE; YMEHHME PACIO3HABATH MPOSIBICHUE
U3yUYCHHBIX (PU3MYECKHX SBJICHUN B OKpY’KAlOIIEM MHUpE, BBIIACIASA
UX CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN)

Bnagenue ocHOBaMM NOHSATMWHOTO amnmapaTta U CHMBOJHYECKOIO
s3bIKa (DM3MKH W WCIIOJIB30BAHKE WX JJIS PEIICHHS yYeOHBIX 3a]1ad,
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3HUECKHUE SIBICHUS M

MIPOIIECCHI, UCTIOJIB3YsI (PYHIAMEHTAbHBIE U IMITUPHUUECKUE 3aKOHBI

YMeHHe ONMCHIBaTH W3yUEHHBIE CBOMCTBA Tel U (hU3NYECKHE

SABJICHU A, UCIIOJIB3Y S (I)I/ISI/ILICCKI/IG BCINYHHBI

Brnanenne ocHOBaMHM METOJIOB HAyYHOTO IIO3HAHHSA C YYETOM
coOmomeHnst ~ TpaBWiI  O€30macHOTO  Tpynda:  HaOIOJACHHE
(bu3nYecKuX SBJICHUM:

YMEHHE  CaMOCTOSATEIbHO  CcOOMpaTh  JKCIEPUMEHTAIBHYIO
YCTaHOBKY W3 JAaHHOTO Habopa 0O0OpYIOBaHUS IO HHCTPYKIUH,

OIINChIBAThH X0 OIlblITa H 3aI1iuChIBaTh €ro pe3yJsibTaThl,




(dbopMyIIHpPOBaTh BHIBOJIBI;

IpOBEJCHUE TMPSAMBIX U KOCBEHHBIX H3MEpEHUN (U3NYECKUX
BEJIMYMH: YMEHHE IUIAHUPOBAaTh HW3MEPEHUs, CaMOCTOSITEIHHO
coOuparh OSKCIEPUMEHTAIBHYI0 YCTAHOBKY IO HHCTPYKIUH,
BBIUUCIISATh 3HAYEHUE BEIMYMHBI U aHAJIW3UPOBATH IOJyUYECHHBIC
pe3ynbTaThl € Y4YETOM 3aJaHHOW MOTPEIIHOCTH Pe3ylIbTaToOB
W3MEPEHUI;

MPOBEJICHUE HECIOXKHBIX OJKCIEPUMEHTAIBHBIX HCCIIETOBaHMIA;
CaMOCTOSITENIbHO COOMpaTh JKCHEPUMEHTANbHYIO YCTAaHOBKY U
IPOBOAUTH  HCCIEAOBAHHWE [0 HWHCTPYKLUUH, MPEICTaBIATH
MOJTyYEHHBIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUAE TaOIUI U
rpadukoB, y4YUTHIBaTh MOTPEIIHOCTH, JENaThb BBIBOABI IO
pe3ylibTaTaM HCCIeI0BaHus

[ToHumaHue  XapakTepHBIX CBOWCTB  (PU3UUECKUX  MOjEeH
(MaTepuasibHas TOUKa, AOCOJIFOTHO TBEPIOE TENIO, MOJIEIIA CTPOCHUS
ra3oB, >KUIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJIENIb aToma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO ]jpa) U YMEHHE MPUMEHATh UX JJIS
00BsICHEHUS] (PU3HMUECKUX MPOIIECCOB

YMeHue oObSICHATh (PU3UYECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM
YUCI€ W B KOHTEKCTE CHUTyalluid MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATh IPUIHMHHO-CJICACTBEHHBIC CBS3H
U CTPOUTh OOBSICHEHHE C OINOpPOM Ha HW3YUYEHHBIC CBOWCTBA
bU3NYeCKUX SBJICHHH, (DU3UYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIENTH

Ymenue pemarb pacuérHele 3amaud (Ha 6ase 2 — 3 ypaBHEHHil),
UCTIONB3Ysl 3aKOHBI M (OPMYJIBbI, CBSI3bIBAIOLIME (HU3NUYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBaTh KPATKOE YCJIOBME 3ajayM,
BBISIBIISITH HEJIOCTAIOLIME JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBL,
HeoOXonuMble sl e€ pelleHHs, WCIOIb30BaTh CIPAaBOYHBIE
JaHHbIE, TIPOBOAWUTH PACUETHl U OLIEHUBATH PEAIUCTUYHOCTH
NOJYYEHHOTO0  3HAaYeHHs  (U3MYECKOW  BENWYMHBI,  YMEHHE
OTIpeNIeNIATh PAa3MEPHOCTh (PU3UUECKONW BEJIWYMHBI, TOTYYEHHOU

IIPU PELICHUN 3a1a4

YMeHue XapakTepu30BaTh MPHUHLUIBI JEHCTBHS TEXHHUUECKUX
YCTPOMCTB, B TOM YHUCII€ OBITOBBIX NMPHOOPOB, U MPOMBILIUIEHHBIX
TEXHOJIOTHUECKUX MPOILIECCOB MO MX OMMCAHUIO, UCTONb3Ys 3HAHUS
0 CBOMCTBax (U3MYECKUX SBICHUI M HEOOXOJMMble (U3NUECKUE
3aKOHOMEPHOCTHU
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VYMeHHE UCHONb30BaTh 3HAaHUS O (HU3MUYECKUX SBICHHUSX B
MOBCEJHEBHOM JKM3HM Ui oOecrieueHusl O€30IacHOCTH IpH
oOpamieHun ¢ OBITOBBIMH  TIpHOOpPaMHM HM  TEXHHUYECCKUMU
YCTPOMCTBAMHM, COXPAaHEHHsI 370pPOBbsS U COONIONCHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHUS B OKpYJKAloIIeH cpele; MOHUMaHHE
HEOOXOJIMMOCTH TIPUMEHEHUS JOCTIDKEHUI (PU3UKH M TEXHOJIOTUH
JUTSL PAllMOHATIBHOTO TPHPOIOTIOJIE30BAHHSI

11

OnbIT moucka, mpeoOpa3oBaHUs M MPEACTaBICHUS WHPOPMALUU
(GU3MUECKOro cojepKaHusi C HCHOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHiA; yMEHHE OLICHUBATH
JIOCTOBEPHOCTh IOJIyY€HHON MH(OPMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHUHA W JOTOJIHUTENBbHBIX MCTOYHHMKOB; YMEHHE HCIIOJIb30BaTh
Opyd  BBHIMOJHEHUH Y4YeOHBIX  33JaHUil  HAYYHO-TIOMYJISAPHYIO
aUTEpaTypy (HU3UUECKOro COJEpIKaHUs, CIHPABOYHBbIC MaTepHAaIbI,
pecypcel  cetn MHTepHer; BnajeHue 0a30BBIMH  HaBBIKAMH
npeoOpa3oBaHusl MH(pOpPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B
JpyTyI0; YMEHHE CO3aBaTh COOCTBEHHBIC NMHUCHbMEHHBIE U YCTHBIE
COOOIIeHNsI HAa OCHOBE MH(OPMAIMH U3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHD 9JIEMEHTOB COJAEPXKXAHMUS, IIPOBEPAEMbIX HA

O1I'3 11O ®PU3UKE
Kon IIpoBepsieMblii 31EMEHT COACPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuyeckoe JBkeHue. MarepuanbHass Touka. Cucrtema OTcyéTa.
' OTHOCUTENBHOCTD ABWKEHUS
PaBHOMEpHOE M HEepaBHOMepHOE ABMkeHHE. CpenHss ckopocTs. Dopmyna ais
1.2 BBIYUCIICHUS CpellHel ckopocTu: v = S/t
PaBHOMEpHOE NpsAMOIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPJMHATHI T€Ia OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSAMOJIUHEHHOTO JBUKCHUSA:
N 1yt
13 (1) =x, +ut
I'paduky 3aBUCMMOCTH OT BpPEMEHHM JJsl MPOEKLUHUU CKOPOCTH, HPOEKIMU
NEPEMEILEHUS], IyTH, KOOpAMHATHl IIPU PABHOMEPHOM IPSIMOJUHENHOM
JBUKECHUH
3aBUCHUMOCTh KOOpJMHATHI Te€Jla OT BPEMEHH B CIy4yae PaBHOYCKOPEHHOTO
IPSIMOJIMHEWHOTO JIBHKEHUS:
2
-Sx(f} =1'.|;|: * f_lﬂx * E
@opMynbl Ul IPOEKLUH INEPEMEILCHMs], MPOEKIUH CKOPOCTU U IMPOCKLUUU
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM IMPSAMOJIMHENHOM JBUKCHHUU:
— r_‘
1.4 -9_\.(?‘)—1)3_\. ‘T+a, E
U.T(I) =Up, T4, 1L,
a (f)=canst,
Uy, — Uy, =2a,5,
I'paduky 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKLUUU YCKOPEHHUs, MPOCKIHH
CKOPOCTH, MPOCKLUU IEpPEMELICHUS, KOOPAUHATBl IPHU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JABM>KEHUN
CBobonHoe nmasenue. PopMyIibl, OMMUCHIBAIONIME CBOOOAHOE MaJEHUE Tela IO
BEPTUKAIM (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTU
1.5 3emnn). ['paduku 3aBHCHUMOCTH OT BpEeMEHM MJIS TNPOEKLUUU YCKOPEHHMS,

IMPOCKIUN CKOPOCTU HU KOOPAWHATHI IIpHU CB06OI[HOM naacHUM TCEjlaa II0
BCPTUKAIN




CKOpOCTh pPaBHOMEPHOTO JBM)KCHHS Teja IO OKpPY)KHOCTH. HampaieHue
CKOPOCTH.
dopmyna s BBIYHCICHUS CKOPOCTH 4Yepe3 PaJuyC OKPYKHOCTH U TIEPHOJ
oOpareHus:

2T

T

HeHTpOCTpeMI/ITCHLHOQ YCKOPCHHUC. HaHpaBJ’IeHHC HCHTPOCTPEMUTCIILHOT'O
YCKOPCHUA. CDOpMy.TIa JJIL BBIYHUCJIICHUA YCKOPCHUA!

1.6
2
b
TR
®dopmyia, CBSI3bIBaOIas IEPUO U YACTOTY OOpaIleHHUs:
V= :
T
Macca. [TnotHoCTh BemecTBa. @opmyiia i BBIYUCICHHS TIJIOTHOCTH:
i m
1.7 ¥
1.8 Cuna — BekTtopHas (usnueckas BenuyrHa. CloxeHue Cui
1.9 SBnenne unepuuu. IlepBriit 3akoH HproToHa
Bropoii 3akon HeroTona:
F=m-d
1.10

CoHarpaBiIeHHOCTh BEKTOPa YCKOPEHUs Tejla U BEKTOpa CHUJIbI, IEUCTBYIOIIEH
HAa TeJo

1.11

Bzaumoneiictue Ten. Tpernii 3akoH HeroToHa:

Fy g=-F

1.12

TpeHHe IMOKOSA U TPCHUC CKOJIbKCHHA. d)opMyJIa AJIse BBIYUCIICHUSA MOIYJIA

CHJIbI TPCHUS CKOJIBbKCHUA:
F_=u-N
=}




1.13

Hedbopmarnus Tena. Ynpyrue u Heynpyrue aegopManuu. 3aKOH YIOPYTou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHUS:

FeG. iy -in:

'L

Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO MaIeHHs.
dopmyna Ui BRIYUCIICHUS CHIIBI TSDKECTH BONMM3M MOBEpXHOCTU 3emin: F =
mg.
JIBrmxenue mianer Bokpyr Connua. IlepBas kocMudeckast CKOpOCTb.
HesecomocTs u nieperpysku

1.15

I/IMHYJ'IBC TCJIa — BEKTOPHAsA (1)I/I3I/I‘-IGCKa$I BCINYHHA.

pP=mi

I/IMHYJ'IBC CHCTEMEI Tel. MI3MeHeHne HMITYyJIbCA. I/IMHyJ'HpC CHIJIbI

1.16

3akoH COXpaHCHHUA UMITYJIbCa AJIA 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=1y, +m, U, =const

PeaktuBHOE NBMXEHUE

1.17

Mexannueckasi pabora. @opmyna sl BEIYUCICHUS PaOOTHI CHIIBL:
A=Fsoosc
MexaHuueckasi MOIIHOCTb:

oA
I

1.18

Kunernueckas u MMOTCHLMAJIbHAA DHCPI'Us. dDOpMyna JJIs BBIYHUCIICHUA

KMHETUYECKOUN SHEPTUu:
2
TeopeMa 0 kuHeTHYeCKOU sHeprun. PopMysia 11 BEIYUCICHUS
MIOTECHIUAJILHOW DHEPIUU TEJIa, IIOIHATOIO
Haj 3eMIEn:

E =meh
P r




1.19

Mexann4deckas OHCPTUA:

E=E,+E,

3aKOH COXpaHEHUsI MEXaHN4YeCKOM sHeprun. @opMyia Jiis 3aKOHA
COXPAHEHHUsI MEXaHUYECKOM 3HEpPTUu B OTCYTCTBHE CUJI TpeHUs: £ = const.

[IpeBpanieHne MEXaHMYECKOW SHEPTUM MPH HAJTUYUU CUJIBI TPEHHUS.

1.20

[IpocTble MeXaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peruar. MomeHT cuibsl: M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M, +..=0
[MoxBwxHbIN 1 HenoABIXKHBINH O1oku. KI1/] mpocThIx MexaHU3MOB,

n= Anonesnas

Aaar;aqaﬂﬂaﬂ

1.21

JlaBiienue TBEpAOTO TENA.

@dopMya 1 BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tena:

= F
P=rg-

[aBnenue raza. AtmocepHoe 1aBleHUE.
l'unpocraTuyeckoe AaBlieHUE BHYTPH JKUIKOCTH.
dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KUAKOCTH:

p=pgh+p_,

1.22

3axoH Ilackans. I'mapasanueckuii mpecc

1.23

3akon Apxumena. Dopmyna IS OMNpeNeNieHUs BHITAIKUBAIOIICH CHIIBI,
NeCTBYIOMIEH Ha TeJo, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

F_-‘l._p'\.. =ng

Ycnosue ruiaBanus tena. [limaBanue cyz10B ¥ BO3AyXOIUIaBaHUE

1.24

Mexannueckue KonebaHus. AMIUIMTYJa, HEpUOJ U YacToTa KoJeOaHUil.
dopmyiia, CBSI3bIBAIOLIAS YACTOTY M NIEPUO]T KOJIeOaHuil:

1.25

MareMatnyeckuii M TOPYXUHHBIM MasTHUKU. lIpeBpamieHne sHeprum npu




KoJIeOaTeIbHOM JBHXKXCHUH

1.26

3aTYXaIOH_II/I€‘ KoJIeOaHMSI. BBIHy)KI[eHHLIe koJieOanus. Pe3oHanc

1.27

Mexannueckre BOJHEL. HpOI[OJ'ILHBIe H IIOIICPCUYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI U
CKOPOCTD PaCIpOCTpaHCHHA BOJIHBI:
L=v-T

1.28

3Byk. ['poMKOCTh U BbIcOTa 3Byka. OTpa)keHHe 3ByKOBOW BOJHBI Ha TPaHMUIIC
IByX cpell. MH(ppa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

H3Mepenne cpeaHel TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBL; KOYPPUIIUCHTA TPEHUS CKOJIBKEHUS; pabOThl CHIIBI TPEHUS, CHJIBI
YIOPYTOCTH; CPEIHEH CKOPOCTU JBMKEHHS OpycKa IO HAaKJIOHHOM TJIOCKOCTH;
YCKOpEeHHsI OpycKa MpH JBIKCHUH TO HAKJIOHHOW TUIOCKOCTH, YacTOTHI U
nepuona KoysieOaHWKW MaTEeMaTHYECKOTO MasTHUKA, YacTOThl W TIepruojaa
KoJIeOaHUI TPYKUHHOTO MAasITHUKA; MOMEHTA CHJIbI, ICUCTBYIONIETO Ha PhIYar;
paboThl CWJIBI YNPYTOCTH TMPHU TOIBEME Tpy3a C MOMOIIBI HEMOJBMKHOTO
0J10Ka; pabOTHI CUITBI YIIPYTOCTH TIPH MOIBEME T'Py3a C TOMOIILIO TIOIBHXKHOTO
OJ0Ka.

HccnenoBanne 3aBUCUMOCTH apXUMENOBOM cuiibl OT 00BbEMa MOrpyKEHHOM
YacTH Tella M OT IUIOTHOCTH >KHJIKOCTH, HE3aBUCHMOCTH BBITAIIKHUBAIOIICH
CHJIBI OT MAacChl Tella, CUJIBI TPEHUS CKOJBKCHHS OT CHJIBI HOPMAJIbHOTO
JABJIEHUS W OT pOJa TIOBEPXHOCTH;, CHJIBI YIPYTrOCTH, BO3HUKAIOUICH B
MPY>KUHE, OT CTeneHu AehopMaruu MPYKUHBI, YCKOPEHHsI Opycka OT yria
HaKJIOHA HAMpaBJISIONICH; mepruoaa (4acToThl) KOJIeOaHW HUTSHOTO MasiTHUKA
OT JUTMHBI HUTH; TIEpUOJa KoJieOaHWH TIPYKUHHOTO MasiTHUKA OT MacChl Tpy3a
1 KECTKOCTU TPYKUHBI; MCCIICIOBAHNE HE3aBUCUMOCTH TIepHoja KoyeOaHui

HUTSIHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHS pbluara

1.30

Qusuueckue sA6NeHUsA 6 npupooe: TPUMEPHl JBUKEHUS C Pa3IMYHBIMU
CKOpOCTSIMH B ’KMBOM U HEKUBOW MPHUPOJE, NEHCTBUE CUIIbI TPEHHS B IPUPOIE
U TEeXHHMKE, NMPWIUBBl U OTJIMBBI, JBHXeHUE IulaHeT COJIHEYHOM CHCTEMBI,
pPEaKTHBHOE JABM)KEHHE >KMBBIX OpraHM3MOB, pbhlYard B Telle YeJIOBEKa,
BIMSHUE aTMOC(HEPHOro MAaBJICHHMS Ha >KUBOM OpraHu3M, IUIaBaHUE pbIO,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSCEHUE, CEHCMHMUYECKHE BOJIHBI,
I[yHaMH, 3XO

1.31

Texnuueckue ycmpoticmea: CUUIOMETP, AATYUKU TOJOKEHUS, PACCTOSIHUS U
YCKOpEHUs, TUHAMOMETp, TMOJIIUIHUKYA, PAaKeThl, pblYar, MOJBWKHBIH U
HEMOJIBWKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXAaHU3MBI B OBITY,
COOOIIAIOIIMECS] COCY/IbI, YCTPOUCTBO BOJONPOBOJA, IMAPABIMYECKUN Tpecc,




MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJOT,
UCIIOJIb30BaHUE YJIbTPA3BYKa B ObITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIE TOJIO)KEHUSI  MOJIEKYJIAPHO-KUHETUYECKON TEOpUM  CTPOEHHUs
2.1 BemecTBa. Mogenu TBEPAOro, KHJIKOTO UM Tra3000pa3sHOro  COCTOSTHMHA
BemiecTBa. Kpucramnmndeckue u aMmopgHsble Tena
59 JlBiwkeHne dacTuil BemiecTBa. CBS3p CKOPOCTH JIBWXKEHHS YACTHUI[ C
' temrneparypoil. bpoynosckoe nsmxenue, auddysus
2.3 CmaunBaHUE M KallWJUISIPHBIE SIBJICHUS
2.4 TemioBoe pacliupeHue U cxaTue
2.5 TernnoBoe paBHOBECHE
6 Buytpennss sueprus. Paborta m Teruionepenaya Kak CIIOCOOBI HM3MEHEHHS
' BHYTpPEHHEN SHEPTUH
2.7 Bunp! Termonepeaauu: TeIUIONPOBOIHOCTD, KOHBEKIHS, U3TyUCHHE
HarpeBanne wu oxnaxneHnwe Ten. KommdecTBO TEMIOTHL. Y enmbHas
TEILUIOEMKOCTb:
2.8 O=cm(t,—t,)
3aKOH COXpaHEHUs PHEPruu B TEIUIOBBIX IPOLECCaX. YPABHEHUE TEIUIOBOIO
Oananca:
29 QI_QE +.=0
Hcnapenne u kxoHaeHcanus. V3MeHeHHe BHYTpEHHEH 3HEpPruM B IIpolecce
210 UClapeHuss M KoHJeHcauuu. KuneHue JKUAKOCTH. YJelbHas Temora
' napooOpazoBanus: L = O/m
2.11 BrnaxnocTs BO3myxa
[InaBnenne u Kpuctasmzauus. V3MeHeHHEe BHYTPEHHEH »SHEpPruu IpH
IUIaBJICHUU M KpUCTAUIM3alUK. Y 1eTbHAas TEIJI0Ta IUIaBICHUS:
2.12 , 9
A==
m
BHyTpeHHsi1 SHeprus cropaHus TOIUIMBA. YJeEJbHAas TEIUIOTa CrOPaHUs
2.13 TOIUIMBA: ¢ = Q/m




2.14 [Tpuntumner padoTs! TeroBsix Asurareneid. KIIJ[ TermmoBoro apurarens
IIpakmuyeckue pabomul
N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMUECKOTO HUIUHAPA; KOIHMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TemmepaTyphl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIYyIIEH HAarpeTblil UWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OT/IaHHOT'O HAarpeThiM LUJIUHAPOM, MOCIE OMYCKaHHs €ro B BOJY KOMHATHOMU
TEMIIepaTypbl; OTHOCUTENBbHOM BIIAXXHOCTH BO3/yXa; YJEIbHOM TEIUIOTHI
nnaBjaeHus Jpaa. MccnenoBaHue M3MEHEHHs TeMIEpaTrypbl BOABI MpU
Pa3IUYHBIX YCIOBUAX; SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsiuei BOJbI; Mpoliecca UCapeHUst
Qu3zuueckue s6l1eHUs 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIIpHBIC
2.16 SBIICHUS B MIPHUPOJIE, KPUCTAIUIBI B MpupoAe, uznyuenue ConHila, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEes, CHera
Texnuueckue  ycmpoticmea:  KallWUIApPbl,  HPUMEPHl  HCIOJIB30BAaHUSA
517 KPUCTAJUIOB, JKUJKOCTHBIM TEpMOMETp, JaTYUK TeMIIepaTypbl, TEpMOC,
' CHUCTeMa OTOIUICHUS JOMOB, TUTPOMETPHI, TICHXPOMETp, MapoBas TypOuHa,
JIBUTATEJIb BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 Dnektpusaius Tei. [[Ba BUia 31eKTPUUECKUX 3apsiioB
3.2 BsaumoneiictBue 3apspkeHHBIX Tell. 3akoH KynoHa
33 3aK0H COXpaHEHUS IEKTPUUECKOTO 3apsiaa
34 Onekrpuyeckoe mnose. Hanpspk€HHOCTh anexkTpuueckoro mois. [lpuHnmn
' CYNEPIIO3UIIMH JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn nsnexkrpuueckux 3apsjaoB. JlelicTBHE 3JIEKTPUYECKOTO IO Ha
' aeKTpUUecKue 3apsanl. [[pOBOAHUKY U AUDIIEKTPUKH
[locTosiHHBINM 3nekTpuyeckui TOK. [leficTBUs snexkTpuueckoro Toka. Cuiia
ToKa. Hampsixenue.
3.6 I=q/t, U=A4/4
DNEKTPUYECKOE CONTPOTUBIICHHE. Y IETbHOE AIEKTPUUECKOE CONPOTHUBIICHUE!
3.7 R =pl/S
3.8 3akon OMa aJis yyacTka anekrpudeckoit nenu: I = U/R
3.9 [TocnenoBarenbHOE COEAMHEHNE MPOBOIHUKOB:




I,=1: U=U,+U,: R=R+R,

HapaJ'IJ'ICJ'II)HOG COCAMHCHUEC ITPOBOAHUKOB PABHOI'O COIMMPOTUBJICHUA:

R,

2

U=U,:I=I+1.R=

CMenIanHEIe COCAMHCHU S IPOBOAHUKOB

3.10

Pabota u moiHOCTH 35ekTpuyeckoro Toka. 4 = Ult, P = Ul

3.11

3akoH Jxoyns — Jlenia:

O=I"-R-t

3.12

OneiT Opcrena. MarHuTHOE 1oJie MPSAMOrO MPOBOJHUKA C TOKOM. JluHum
MarHuTHON MHIIyKIIUN

3.13

MaruutHoe T10JIE TOCTOSHHOIO MarHuta. Bi3anMoaeiicTBHE MOCTOSHHBIX

MAarHuToB

3.14

I[eﬁCTBHe MAaramMTHOTIO I10JIA Ha IMMPOBOJHUK C TOKOM

3.15

OnbiTel @apanes. SABnenue 3neKTpoMarHuTHON uHyKuu. [IpaBuio Jlenna

3.16

Ipakmuyeckue pabomul

N3mepenne  3NEKTPUUECKOTO  CONPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTHM CWJIBI TOKA, BO3HHMKAIOIIETO B IIPOBOJHHUKE
(pe3ucTophl, JlaMIO4yKa), OT HANpsDKEHUS HA KOHIAX  IMPOBOJHMKA;
3aBUCUMOCTH CONPOTUBIIEHUS OT JJIMHBI [POBOJHMKA, IUIOLIATU €ro
MONEPEYHOT0 CEYEHUS U yIETbHOTO COMPOTUBIICHUSI.

[IpoBepka npaBuiia st 3JAEKTPUUECKOTO HAMPSHKEHUS TIPU TOCIE0BATEIIbHOM
COCIMHEHUH IPOBOJIHUKOB; IpaBUiia ISl CHJIbI DJIEKTPUUECKOrO0 TOKa IMpHU

NapajuIeIbHOM COEAMHEHNU IPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qusuueckue seieHusi 6 npupode. SIEKTPUYECKUE sBICHUS B aTMmocdepe,
3JIEKTPUYECTBO JKUBBIX OPTraHU3MOB, MarHUTHOE TI0JIE€ 3eMJIH, JPEi( MOTIOCOB,

POJIb MAarHuTHOTI'O IOJIA AJIA JKU3HU Ha 36MJ’I€, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoiicmea: SIEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PEOCTar,
CUETUYMK  DJIEKTPUYECKOW DHEPTUH, IJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOpPHI (mpumepsr), IEKTPUUECKUE
MIPEIOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUraTellb IOCTOSHHOIO TOKa,
TEHEPATOp MOCTOSHHOIO TOKA

3.19

BHGKT‘pOMaFHI/ITHBIe Bonukel. [1Ikama OJICKTPOMArdHMTHBIX BOJIH




3.20

JlyuyeBas monienb cBeta. [IpsiMonuHeliHoe pacpocTpaHeHUe CBeTa

3.21 3aKkoH oTpakeHMs cBera. [lockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Jlucnepcus cseta
3.4 JIunza. Xox nydeit B nuna3e. DOKyCHOE paccTosHUE JUH3bI. OnTHYeckas cuia
' muusel: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTHYecKre NpruoOopsI
Ipaxmuueckue pabomul
W3mepeHnue onTuyeckoil cuiibl coOMparomieil JUH3bI; (POKYCHOI'O PacCTOSHHS
cobupatomieid JUH3bl (110 CBOWMCTBY paBEHCTBA pPa3MepoOB INpeaAMeTa u
n300pakeHusl, Korja MmpeaMeT pachojiokeH B JABOMHOM (hokyce), mokaszaress
3.26 MIPEJIOMIICHUS CTEKJIA.
HccnenoBanne  cBoiicTBa  M300pa)K€HMs, IOJYYEHHOIO C  IOMOUIBIO
cobuparomiell JTUH3bl; U3MEHEHHUs! (DOKYCHOTO PACCTOSHHS JABYX CIIO’KEHHBIX
JIMH3; 3aBUCHUMOCTH YIJla IPEJIOMIIEHHUs] CBETOBOIO JIyya OT yrjla HaJeHHs Ha
I'paHMIIE «BO3JYX — CTEKJIO»
307 Qusuueckue saenenus 6 npupooe: 3atmenus ConHua u JlyHsl, nBera Tedn,
' ONITUYECKUE SBJICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoiicmea: OYKH, TEpUCKOMN, (oToanmapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBEBIE SABJIEHUA
41 PagnoaktuBHOCTB. Anb(ha-, 6eTa-, ramma-u3nyyenus. Peakuuun ansga-u Oera-
' pacmaza
47 Omertel Pezepdopna mo paccesnuro anbda-yactun. [lmanerapHas Mozenb
’ aroma
4.3 CoctaB aromHoOro s1pa. M30Tomnsl
4.4 [Tepron nonypacnaga aTOMHBIX SIAEP
4.5 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue as6leHUs 6 npupode. E€CTECTBEHHbIM paJMOAaKTUBHBIN (oH,
4.6 KOCMUYECKHE Jy4YH, DPaJUOAKTHUBHOE H3IY4YEHHE NPUPOIHBIX MHHEPAJIOB,
NeiicTBHE paJiMOaKTUBHBIX M3TyUYEHUI Ha OpraHU3M YelloBeKa
47 Texnuueckue ycmpoiicmea: CHEKTPOCKON, WHAWBHUIYaJIbHBIM J03UMETD,

kamepa Bunbcona, sepHast sHEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

[eppikun U. M., IBanoB A. U.//®u3uka: 7-i knacc: 6a30Bbli ypOBEHb:
yueOHuK. AkiionepHoe oomiectBo «M3garensctBo «IIpocsemenney, 2023
[Meppikun U. M., IBanoB A. U.//®u3uka: 8-ii kinacc: 6a30Bbli ypOBEHb:
yueOHuK. AkiiionepHoe oomiectBo «M3garensctBo «IIpocBemenne», 2024 r
Ilepbimkun 1.M., I'ytauk E.M., BanoB A.U., IletpoBa M.A. ®usuka. 9 kiacc:
yueOHuk. AO «M3narensctBo «IIpocsemmenuey, 2025 r.

METOANYECKHUE MATEPUAJIbBI V1A YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
https://edsoo.ru/

https://myschool.edu.ru/

https://resh.edu.ru/
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