rocyaapCTBeHHOE OI0/DKETHOE 00IIe00pa3oBaTelibHOE yupekacHre CaMapcKkoi 001acTu CpeaHsIs
o01eo0pazoBatTebHas 1koja uMenu ['epost Coerckoro Coroza ®énopa Hukonaepuua oxeneposa ¢. PeicalikuHo
MyHUIHNaNbHOTOo pariona [ToxBuctaeBckuit Camapckoit obaactu

[Ipoepeno VYr1BepxkaeHo npukazom Ned4- o
3aM. qupektopa o YBP
ot 16 utons 2025 r.
Tuxonosa U.A.

(moxmucee) (®UO) JupekTop Hcaes A.B.
(monnuck) (®HN0)

16 urous 2025 r.

PABOYAS ITPOI'PAMMA

[Ipenmer (xypc) _ ¢pusuka

Kimace  7-9 kiaacce

OO11ee KOIMYECTBO YacoB Mo yueOHOMY miiaHy 238

CocraBinena B cooTBeTcTBUM ¢ DenepanbHOil paboueit mporpaMmMoii o dusuke
(HauMeHOBaHUE TIPEAMETA)

Y4eOHuKHU:

[lepsimkun U. M., Banos A. 1. ®usuka. ba3zoselii yposens, 7 kiacc. M.: IIpocsemienue,
[Teprrmkun . M., UBanoB A. V. ®usuka. ba3osrii ypoBens, 8 kitacc. M.: [Ipocsemienue,
[cppmukun U. M., I'yrauk E. M., UBanos A. U., u np. @usuka. 9 kinacc. M.: [Ipocsemenue.

PaCCMOTpeHa Ha 3aCCJaHuMn MO V‘-II/ITCJIeﬁ CCTCCTBCHHO-MATCMATHYCCKOT'O ITHMKJIAa
(Ha3BaHME METOINIECKOTO OOBEIMHCHUS)

IIpotokon Ne. 4  or« 11 »  wuioHs 2025.

PykoBogutens MO Hukonosa T.I1..
(Toamuce) (®10)




IHOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢u3mke Ha ypOBHE OCHOBHOTO 001Iero 0Opa3oBaHus COCTaBIEHA HA OCHOBE MOJIOXKECHUN
U TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeNIbHOI MPOrpaMMBl,
npeactarieHHbx B PI'OC 00O, a taxxke ¢ yu€rom (enepanbHOi paboueli mporpaMMbl BOCIIUTAHUS H
Konnenmun npenogaBanus yueOHoro npeamera « Dusmnxay.

Conepxanue mporpaMMmbl 10 (HU3UKE HampaBieHO Ha (OpPMHUPOBAHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTH OOY4YaIOIIMXCS W OpraHu3alvio H3ydyeHus (GU3MKU Ha JesITeIbHOCTHOM ocHoBe. B
nporpaMMe o (pu3uKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeaMeTa B peanusalu TpeOoBaHUM
®I'OC OOO k muaHWpyeMbIM JIMYHOCTHBIM M METAalpeJAMETHBIM pe3ysibTaTaM OOY4YEeHHs, a TaKxKe
MEXIIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus.

[IporpamMMa no ¢gu3uKe ycTaHaBIMBaeT paclpeaeicHre yueOHOro Marepuana mno rojaMm odydeHus (1o
KJlaccaMm), IpeajaraeT IMPUMEPHYIO IOCIEA0BAaTEIbHOCTh H3YYEHHS TEM, OCHOBAHHYIO Ha JIOTMKE
Pa3BUTHSI IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJatOLIIXCsl.

[IporpamMma o ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOJAMYECKOI MOMOIIY YUUTEIO B CO3JaHUU
paboueii MporpaMMsbl MO y4eOHOMY MPEAMETY.

®duszuka SABISETCS CUCTEMOOOPA3yIOIIUM Uil €CTECTBEHHOHAYUHBIX y4€OHBIX MPEAMETOB, MOCKOIbKY
¢du3nyecKkue 3aKOHBI JIS)KAT B OCHOBE TIPOICCCOB W SIBICHUH, W3yd4aeMbIX XWUMHUEH, OHMOJIOTHEH,
acTpoHOMHUEH u (u3MuecKoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpAa,
MPeIOCTaBIIsAeT Haubosee sACHble 00pa3ibl MPUMEHEHUsI HAyYHOr0 METOoJ/la MO3HaHUs, TO €cTh crocoda
MIOJIy4EHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a/1a4 (PU3HUECKOTO 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHHS COCTOUT B
(bopMUPOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aroImuxcsl.

N3ydenne ¢usnku Ha 6a30BOM ypOBHE MpEANOaraeT OBJIAJCHUE CIEAYIOUIMMH KOMIIETEHTHOCTSMU,
XapaKTepU3yIOIIUMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD!

L4 HAay4YHO OOBICHSTH SIBJICHUA,
L4 OLICHUBATh U IOHUMATh 0COOCHHOCTU HAaY4YHOI'O UCCJICAOBAHUAA,
L HHTCPIPECTUPOBATL JAHHBIC U UCIIOJb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA MMOJIYUYCHHW A BBIBOAOB.

Ilenn wm3yueHust (U3MKKM Ha YpOBHE OCHOBHOro oOrmiero oOpasoBaHusi ompeneneHsl B Konuenumu
npenoaaBaHusi yuyeOHoro mnpenmera «dusuka» B 00pa3oBaTeNbHBIX oOpraHuzammsx Poccuiickoii
denepanny, peaqu3yroMX OCHOBHbIE 00111e00pa30oBaTe/bHbIE POTPAMMBI, YTBEPKIEHHON pelIeHUEM
Komnerun MunucrepcrBa npocsenienus Poccuiickoit deneparyu (mporokon ot 3 nexadps 2019 r. Ne
[TK4BH).

Henun usyvyenus ¢pusukn:

o npuoOpeTeHne HMHTepeca M CTPEeMJIEHMsI O0y4aromMxcsd K HaydYHOMY HM3YUEHHUIO IMPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

o pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HaHus U (OpMHpOBaHHE HCCIIENOBATENHCKOIO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

o dbopMUpOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOECHMSI MaTEpPHU
1 GyHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

. dbopMHpoBaHUE TPEICTaBICHUN O posid (U3UKU Ui PAa3BUTUS IPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHUl;

o pa3BUTHE NPEICTaBICHUN O BO3MOXXHBIX cepax Oyaymied mpodeccuoOHaIbHON NesTeTbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlaibHeHeMy 00y4eHHIO B 3TOM HalpaBIeHHH.



JlocTikeHne STUX I1eJied mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
o0ecreunBaeTcs peleHueM CIeAYIOMnX 3aaY:

J NpUOOpEeTEeHNEe 3HAHWKA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

o npuoOpeTeHue YMEHHIl ONMUCHIBATH U OOBICHATH (PU3MUECKHE SIBICHHUS C HCIOJIb30BaHUEM
MOJyYEHHBIX 3HAHM;

o OCBOEHHE METOJIOB pELICHHs MPOCTEUIINX PacuETHBIX 3aJad C HCIOJb30BaHUEM (U3MUYECKUX
MOJIETICH, TBOPUYECKUX U MPAKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

o pa3BUTHE yMEHHMI HaOJIIOAaTh NPUPOJHBIC SIBICHUS M BBINOIHSITH OIBITHI, JIaOOpaTOpPHBIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHNUS C UCIIOIb30BAaHUEM U3MEPUTENBHBIX IPHOOPOB;

o ocBoeHue MpUEMOB paboThl ¢ HHPOpMaLKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATU3 U KPUTUYECKOE OLIEHUBAaHUE UH(OPMAIIHH;

o 3HaKOMCTBO €O cdepamMu NpohecCHOHATBLHOM EesTeNbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOI HAYKH.

Ha n3yuenue ¢pusuku (6a30Bbli ypOBEHB) Ha YPOBHE OCHOBHOIO 00111er0 00pa3oBanust OTBOAUTCA 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heziel0), B 8 kiacce — 68 4acoB (2 yaca B Heneno), B 9 kiacce —
102 yaca (3 yaca B HeZleNI0).

[Ipemuiaraemelii B mporpamme 1o ¢usuke mnepeyeHb J1a0OpaTOpPHBIX pPAOOT U ONBITOB HOCHT
PEKOMEHIATENbHBIA XapaKTep, YYUTEIb JIeTaeT BHIOOp MpOBeneHUs J1aOOpaTOPHBIX paboOT U OMBITOB C
y4€TOM HHIUBUIYaIbHBIX OCOOEHHOCTEH OO0y4aromuxcs, CIHMCKa SKCIEPUMEHTAJIBHBIX 3aJaHUM,
IIpeJylaraéMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 10 (pu3mke.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pa3znes 1. ®u3uka u € poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoze. SBieHus npupoisl. OU3NUYECKHUE SBICHUA: MEXaHUYECKUE, TEILIOBBIC,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuMHbL. M3mepenue ¢usndeckux BenuuuH. Pusndeckue npudopsl. Ilorpemnocts
u3MepeHuil. MexnyHapoaHas cucTtemMa eIuHULL.

Kak ¢usnka u japyrue ecTecTBEHHbIE HAyKM H3Y4aloT MPHPONy. ECTeCTBEHHOHAYYHBIH METOx
[IO3HAHUS: HAONIOICHNE, NOCTAaHOBKAa HAyYHOTO BOIPOCA, BBIIBMKEHUE TUIIOTE3, 3KCIEPUMEHT I10
IIPOBEpPKE TUIOTE3, 00bsICHEHHE Ha0I0gaeMoro sBieHus. Onrcanue GU3NUeCcKuX sIBJICHUH C TOMOIIbIO
MOJIEIIEN.

Jemoncmpayuu.
1. MexaHI/ILIeCKI/IC, TCIIJIOBBIC, SJICKTPUUCCKUEC, MAIrHUTHBLIC, CBECTOBLIC SABJICHU .
2. duznyeckue MpudOpPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopuusie pabomot u onvimel.

OmnpeneneHne EHbI JeJICHUS KAl H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne pacCcTOsTHUN.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO TeIa.

OnpeneneHre pa3MepoB MaJIbIX TEJ.

N3mepenne temmiepaTypsl IpH HOMOILH KHIKOCTHOIO TEPMOMETPA U IATYMKA TEMIIEPATYPHI.
IIpoBeneHune uccienoBaHus MO MPOBEPKE TMIOTE3bI: NATBHOCTH MOJETA IIAPUKA, MYLHIEHHOIO
TOPU30HTANBLHO, TEM O0JIbIIIE, YeM OO0JbIIe BBICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHUH BellleCTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJICKYJIBI, UX pa3Mepbl. OMbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BCIIIECTBA.

JIBrkeHne dactull BemniecTBa. CBA3b CKOPOCTH JBMJKEHMSI YacTHUI[ ¢ TeMmmeparypoill. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzaumonelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAJUTMYECKUX) TEJ.
B3anmocBA3p MEXIy CBOMCTBAMH BEIIECTB B  Pa3HbIX AarperarHbiX COCTOSIHUSIX W UX
aTOMHOMOJEKYIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

o Uk wh e

Hemoncmpayuu.

1. Habmronenne 6poyHOBCKOTO IBUKEHUS.

2. Habmonenue muddysum.

3. Habmtoienue siBieHuid, 00BbACHIIONINXCS MPUTSHKEHUEM HITA OTTATKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuvie pabomol u onvimol.

1. OrneHka IraMeTpa aToMa METOJIOM PSIOB (C UCMoIb30BaHueM (ororpaduii).

2. OnbITH IO HAOJTIOICHUIO TETJIOBOTO PACITUPEHHS Ta30B.

3. OnBITH MO OOHAPYKEHUIO TEHCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSIKEHHUS.

Paznen 3. /IBu:keHune U B3aUMo/IeiicTBHE TeJl.

Mexanundeckoe nBuxeHrue. PaBHOMEpHOE U HEpaBHOMEpHOE JBHKeHUE. CKopocTh. CpenHsisi CKOPOCTh
IIPY HEPABHOMEPHOM JIBUKEHHUH. PacuéT myTH U BpeMEHH JIBUKECHHSL.

SBnenue uHepuuu. 3aKOH UHEpPUUHU. B3aumoneWcTBUE Tel Kak MNpPUYMHA H3MEHEHUsT CKOpPOCTH
NBWKEHUS Ten. Macca kak Mepa uHepTHocTH Tena. IlmoTHocth BemiecTBa. CBsA3b IJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B eAMHUIE 00BEMa BEIECTBA.



Cuna kak xapakTepucTuKa B3aumonaercTBus Tena. Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuiibl ¢
IIOMOUIBIO TMHAMOMETpA. SIBlIeHUE TATOTEHUs U cuia TsokecTH. Cuia TSKECTH Ha APYTHX IJIaHeTax.
Bec Tena. HeBecomocTs. CrioxkeHue cuil, HaIIPAaBJIEHHBIX 110 OJHOM mpsiMoil. PaBHoAelcTByOMAs CHUIL.
Cuia Tpenusi. TpeHue CKOJIbKEHUs U TPEHUE MOKOosl. TpeHue B MpUpOJe U TEXHHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCcKOro IBUKEHUS Tela.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.

Habntoienue siBieHUs] UHEPIIUH.

Habmtoienue n3MeHeHus: CKOpocTy MU B3aUMOIEHCTBUU Tell.

CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuuvie pabomot u onvimel.

o Uk whN P

1. OnpeneneHue CKOPOCTM PaBHOMEPHOIO  JBIDKEHHMS (IIapuka B KMJIKOCTH, MOJENU
AIIEKTPUYECKOr0 aBTOMOOWIIS M TaK JlaJiee).

2. OnpeneneHue cpeiHEN CKOPOCTHU CKOJIbKEHHsI OpycKa WM HIApUKa I10 HAKIIOHHOW IIIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPLOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb DPACTSDKEHUS (IedopMmaluu) MPYKHHBI  OT
IIPUIIOKEHHOMN CHUIIBL.

5. OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJILKEHUSI OT BEca TeJla U XapakTepa

COIPHUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, (KUAKOCTE U ra3oB.

Hapnenne. CriocoObl YMEHBIICHUS M yBEIHUYCHHs AaBieHHs. [laBieHue ra3a. 3aBUCHMOCTD JIaBJICHUS
raza ot o0béma, Temrneparypsl. [lepenada gaBneHust TBEPABIMU TEJIAMHU, XUAKOCTSIMH U ra3aMH. 3aKOH
[lackans. IlHeBMaTHMyeckue  MalIMHBIL.  3aBUCUMOCTh  JABJIICHUS  JKUJKOCTH OT  TJIyOWHBI.
I'unpocratuueckuii napanokce. CooOmiaromuecs cocyasl. ['uapaBIndeckie MeXaHHU3MBbI.

Atmochepa 3emin u atmocdepHoe gaBneHue. [[puarHbI cymecTBOBaHMS BO3IYITHONW 000J0YKH 3EMIIH.
OmnsiT Toppuueru. M3mepenne aTMocepHOTo JaBieHUs. 3aBHCHUMOCTh aTMOC(HEPHOTO IaBIICHHUS OT
BBICOTHI HaJl ypoBHEM Mops. [IprOops! nmst u3MepeHus aTMocepHOro 1aBIeHUS.

JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrlTankuBaronias (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTb JaBJIEHUS T'a3a OT TEMIIEPATypBhl.

2. [lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

3. Coobmaronmecs: CoCy/Ibl.

4, I'mppaBnnueckuii mpecc.

5. [TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

6. 3aBUCHUMOCTh BBITAIKMBAIOIICH CHUJIBI OT O0BEMA MOTPYKEHHOM YACTH Tela W IUIOTHOCTH
JKHJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIAKOCTH.

8. VYcnoBue miaBaHus Tell: MJIABaHUE WM TOTPYKEHHUE TeNl B 3aBUCHMOCTH OT COOTHOILIEHUS

IJIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomsl u onvimel.

1. HccenoBanre 3aBUCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYXKEHHOW B JKHIKOCTh YaCTH
Tena.

2. Omnpenenenne BHITATKUBAIOIICH CHITBI, IEHCTBYIOIICH Ha TENO, MOTPYKEHHOE B KHUAKOCTb.



3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHWIIbI, NEUCTBYIOIIEH HA TEIO B KUJIKOCTH, OT
Macchl Tena.

4. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, JEMCTBYIOLIEH Ha TENO B
KHJIKOCTH, OT 00bEMA MOTpyKEHHOM B KUAKOCTb YACTH TeJa U OT INIOTHOCTHU KUJKOCTH.

S. KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOAKM M ONpElElNeHHEe €
Ipy30II0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

IIpocTble MexaHM3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBECHs pblYara.
[Ipumenenne mpaBuiIa paBHOBECHsl pbluara K O1oky. «3osotoe npasmio» mexanuku. KITJ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHermdeckas ¥ noTeHuuanbHas SHeprud. IIpeBpamenue onHoro suaa
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUsS DHEPIMH B MEXaHUKE.

Jemoncmpayuu.

1. [Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Omnpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOM
MMOBEPXHOCTH.

2. WccnenoBanue ycnoBuid paBHOBECHS phluara.

3. N3mepenune KIIJ] HaKI0OHHOM TIIIOCKOCTH.

4, W3ydeHune 3aKkoHa COXpPaHEHUS MEXaHUYECKOM SHepruu.

8 KVIACC

Pa3pen 6. TerioBbie IBJICHUS.

OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOpUU CTPOEHHUs BellecTBa. Macca u pa3Mepsl
aTOMOB MU MOJICKYII. OHBITBI, MOATBCPIKAAIOIIUEC OCHOBHBLIC ITOJIOXKCHUA MOHGKynﬂpHOKHHGTH‘IGCKOfI
TEOPUH.

Mopnenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOsIHUI BemiecTBa. Kpucramnmndyeckue u amopgHbie
tena. OObsACHEHHE CBOWCTB ra3oB, KUAKOCTEW M TBEPIBIX TNl Ha OCHOBE MOJIOXKEHUU MOJEKYISpPHO-
KUHETUYECKOU TCOpHHU. CMauuBaHue U KalmWJUIAPHBIC SABJICHUA. TermnoBoe paciiupeHHUEC U CKaTUC.
Temmnepatypa. CBsi3b TEMIIEpATYPhl CO CKOPOCTHIO TETIOBOTO JIBHXKCHHS YacTHIl. BHYTpeHHsIs SHEeprusl.
CrocoObl  M3MEHEHHUs BHYTPEHHEH »JHEpruu: TeIulonepenaya ¢ CoBeplleHHe paboThl. Bumsl
TEIUIONIEPEIaun: TEIUIONPOBOIHOCTb, KOHBEKLIUS, U3IIyUCHHE.

KonuyecTBOo TemioTel. YaenbHash TEIUIOEMKOCTh BEIIECTBA. TeMI000MEH M TEIMJIOBOE pPaBHOBECHE.
VYpaBHeHue TerioBoro Oamanca. [lmaBneHue u OTBepACBaHWE KPUCTAJUIMYECKUX BEHISCTB. Y AENIbHAs
teriota TuiaBneHus. [lapooOpazoBanue u koHaeHcanus. Vcnapenue. Kumenue. YienbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTs Bo3ayXa.

OHeprus ToIUIMBaA. Y IeibHAs TEMIOTA CTOPAHUS.

[Tpunnmme! padote! TemnoBsix Apurareneit KI1J[ rermoBoro asurarens. TeniaoBeie ABUTATENN U 3aIUTa
OKpY>Karollen Cpeibl.

3akoH COXpPAaHCHUA U IPEBpAICHUSA SHEPIrUK B TCIUIOBBIX MPOLIECCaX.

Hemoncmpayuu.
1. Habmonenne OpoyHOBCKOTO JIBUXKEHUSI.
2. Hab6mronenue nuddysun.

3. HabGnronenue siBneHni CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.



4 Hab6nronenue TenioBoro pacimpeHus Tel.
S) M3MeHeHne naBiIeHMs ra3a MpH U3MEHEHHH 00bEMa M HarpeBaHUM WIIH OXJIAXKICHUH.
6. IIpaBuna u3aMepeHus TeMIiepaTypsl.
7 Buzp! Terionepeaaymn.

8 OxJaxJIeHUe TIPU COBEPUICHUN PaOOTHI.

9 HarpeBanue npu coBepuieHHH pabOThl BHEIITHUMH CUJIAMHU.

10. CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11. HaOironenne Kuneuus.

12. Hab6nronenne nocTossHCTBa TEMIIEPATYPhI ITPH TUTABICHHUH.
13. Moenu TEeI0BbIX ABUTaTEIICH.

Jlabopamopuvie pabomol u onvimol.

1. OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKECHUS.

2. OneITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WM caxapa.

3. OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACHIIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.

4, Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

S. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3[lyXa OT €ro o0bEMa U HarpeBaHHs WU
OXJIaKJICHUS.

6. [TpoBepka runoressl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.

7. HaOnronenue u3MeHeHUs] BHYTpEHHEHM SHepruu Teja B pe3yibTare Teruionepenadyd u padoTbl
BHEIIHUX CHUIIL.

8. HccnenoBanue sBiIeHUS TEIIO0OOMEHA MPU CMEIINBAHUN XOJIO0JHON U TOpsiueii BOJIBI.

9. Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpPH TEIUIOOOMEHE C HarpeThiM
METAININYECKUM LIMJIUHAPOM.

10.  Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

11. Uccnenosanue mponecca UCHapeHus.

12. OmnpeneneHre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13.  Onpenenenue yaeabHON TEMJIOTHI IUIABICHUS JIbJA.

Pa3nes 7. JiiekTpuyeckue M MATHUTHBIC SIBJICHHS.

Onektpuzanus Ted. J[Ba poma snMeKTpUUYECKHX 3apsnoB. B3auMopeicTBuE 3apsOKEHHBIX Tell. 3aKOH
Kynona (3aBHCHUMOCTB CHJIBI B3aUMOJIEHUCTBUS 3apsUKEHHBIX TE OT BEIMUYMHBI 3apsiioB M PACCTOSTHUS
MEXy TeJIaMu).

Onexrpuueckoe none. Hanpsx€HHocTs  anekTpuueckoro mons. IlpuHnmn — cynepnosuuuun
ANEKTPUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenun »snexTpuueckux 3apsioB. OJIEMEHTapHbIM snexTpuueckuil 3apsia. CrpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

DNEKTPUUECKUN TOK. Y CIIOBMSI CYIIECTBOBAHUS AIEKTPUUYECKOTO TOKA. VICTOUHMKM NOCTOSTHHOTO TOKA.
JleicTBUSL 3JEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). OJEKTPUUYECKUH TOK B
KHUJKOCTAX U razax.

Onexkrpuueckasd uenb. Cwia Toka. OnekTpudeckoe HampspkeHue. COnpoTHBIEHHE IPOBOAHMKA.
VYaenpHOE compoTHUBIEHHE BemecTBa. 3akoH Oma i ydactka wnenu. IlocnenoBaTtenbHOoe U
napajuiesIbHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora u MoIHOCTH dJeKTpuueckoro Toka. 3akoH Jhxoyns—JleHna. OnexkTpuueckue ULENu U
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOopoTKoe 3aMbIkaHMe.

IToctosiHHBIE MarHUTHI. B3anMopelicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe nosjie. MarHuTHoe mnoje
3emMiid U ero 3HadeHue AJis ku3HU Ha 3emiie. OnbIT Opcrena. MarHUTHOE MoJjie AIEKTPUYECKOro TOKa.



[IpumeHeHue >JEKTPOMarHUTOB B TexHUKe. JlelicTBMe MarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM.
DONEeKTpOABUTATENIb TMOCTOSSHHOTO TOKa. Mcronb30BaHHWE BIEKTPOJABUTaTeNed B TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Dapanes. SBieHue 3JeKTpOMarHuTHOM WHAYKUMHU. [IpaBuno Jlenma. Dnexktporenepartop.
CrocoObl MOJIY4EHHUS AIEKTPUYECKON SHEpPruu. DJNEKTPOCTAHIIMM Ha BO300OHOBISEMBIX HCTOYHUKAX

SHEPTHUH.

Jemoncmpayuu.

1. DneKTpu3anus Ted.

2. JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKCHHBIX TEJl.
3. YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

4, DneKTpoCTaTHIeCKast MHIYKIIHSL.

5. 3aK0H COXpaHEHUS AIEKTPUICCKUX 3apsII0B.

6. [TpOoBOTHUKY U AUAIIEKTPUKH.

7. MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

8. HCTOYHUKH ITOCTOSTHHOTO TOKA.

9. JleficTBUS STIEKTPUYECKOTO TOKA.

10. DJIEKTPUUYECKUN TOK B )KUIKOCTH.

11. I"a30BbIii pa3psa.

12. H3mepeHue CUiTbl TOKa aMIIEPMETPOM.

13. N3mepeHune 3eKTpUISCKOTro HAIPSKEHUS BOJILTMETPOM.

14, PeocTaT 1 Mara3uH conpoTUBIICHUH.

15. BiamMmoneiicTBHE MOCTOSHHBIX MATHUATOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3ACiICHUS TIOJTIOCOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX TTOJICH MMOCTOSTHHBIX MarHUTOB.

18. OmnbIT DpcTena.

19. MarnuTtHoe 1ojie TOKa. JJIEKTPOMArHmT.

20.  JlelicTBME MarHUTHOTO TOJISl HA IPOBOTHHUK C TOKOM.

21. DNEKTPOABUTATENh TOCTOSTHHOTO TOKA.

22. HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW WHAYKIIHUH.

23. Omnbrter @apages.

24. 3aBUCHMOCTh HAIPABICHUS HHIYKITAOHHOTO TOKA OT YCJIIOBUH €r0 BO3SHUKHOBEHHUSI.

25.  DrexTporeHepatop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomovt u onvimel.

OI1BITH 10 Ha6JHO)ICHI/IIO QJICKTPHU3alluU TCII HHHYKHﬂeﬁ " Ipr COITPUKOCHOBCHHWH.
I/ICCJ'ICI[OBaHI/Ie I[CI\/'ICTBI/UI SJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U TUIJICKTPUKH.
COopka u mpoBepka padOoThI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

H3mepeHue u peryInpoBaHHUe CUIIBI TOKA.

W3mepenne u peryampoBaHue HaIpsHKCHUS.

S

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, MIYLIETO YEpe3 PE3UCTOp, OT CONPOTUBIIECHUS
pe3ucTopa 1 HaNpSHKEHUS Ha PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD IEKTPUYECKOTO CONPOTUBIIEHUS IPOBOJHUKA OT €TI0
JUIMHBI, IJIOLIA/IM MTONEPEYHOro CeYeHUs U MaTepuaa.

8. HpOBepKa nmpaBujia CJIIOKCHHA HaHpSDKeHI/Iﬁ Inpru MOCICAOBATCIIBHOM COCAUHCHHUHN JIBYX
PE3UCTOPOB.
0. [TpoBepka nmpaBuIIa JJisi CHIIBI TOKA MPH MApaUIeIbHOM COSAMHEHUHN PE3UCTOPOB.

10. Ornpenenenne padOTHI MIEKTPHUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOp.



11.  OmnpexpeneHue MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACISAEMOM Ha Pe3UCTOpeE.

12.  HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 JAMIIOUKY, OT HAMIPSDKEHUS Ha HEM.

13.  Onpenenenune KI1J] HarpeBaresns.

14.  HccnenoBanue MarHUTHOTO B3aMMOJICHCTBUS MTOCTOSIHHBIX MarHUTOB.

15.  VM3yuyeHme MarHUTHOTO MOJISI TOCTOSHHBIX MArHUTOB TPH UX O0BEMHEHUN U PA3JICICHHN.

16.  HccnenoBanue AEHUCTBUS JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM U MarHUTa
OT CHJIBI TOKA M HAIPaBJICHHUS TOKA B KaTYIIKE.

18.  Uzyuenwe neiicTBUS MarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

19.  KoncrpynpoBaHue 1 u3y4eHue paboThl JIEKTPOIBUTATEIS.

20.  Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAHOBKHU.

21.  OmbITH MO HCCIEIOBAHUIO SIBJICHHUS 3JIEKTPOMArHUTHON MHIYKIMH: WCCIIEIOBAHUE M3MEHEHUI
3HAYEHHS U HAIPABJICHHUS MHIYKIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe npukenue. MarepuanpHas Touka. Cucrema orcyéra. OTHOCHTEIBHOCTD MEXAHUYECKOTO
JIBH>KeHUsA. PaBHOMEpHOE MNMpSIMOJIMHENHOE JBHKeHUE. HepaBHOMEpHOE NPSMOJMHENHOE JIBUKEHHE.
CpenHsisi © MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOyckopeHHOe npsMoiinHeHoe nBmxenue. Coboanoe nagenue. OneiTel ["amues.
PaBHOMepHOE IBM)XeHHE O OKpyxkHOcTH. Ilepmon m uacrora oOpamenus. JluneliHas u yrioBas
ckopocTtH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

IIepBbiit 3akoH HprotoHa. Bropont 3akoH Herotona. Tperuii 3akon Herotona. IIpunnun cynepnosunuu
CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: cuila TPEHHUS CKOJIBKEHUS, CUJIa TPEHUS IMOKOsI, IPYyrue
BH/IBI TPECHHUSL.

Cuna TsDKECTH M 3aKOH BCEMUPHOI'O TATOTEHUsS. YCKOpeHue CBOOOJHOro najaeHus. [[BuxkeHue MjaaHeT
Bokpyr CounHua. IlepBas kocMudeckas ckopocTsb. HeBecoMoCTh U meperpys3kH.

PaBHOBecue MmarepuanbHOil Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecwe TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec tena. M3menenne ummynbca. MMmmynbe cunbl. 3aKOH COXpaHEHHs HMIYlbca. PeakTUBHOE
JBIKEHUE.

Mexanunueckass paboTa W MOIIHOCTb. PaGoTa cunm TskecTH, ynpyroctd, TpeHus. CBs3b SHEpruum H
pabotel. IloTeHnumanbHas »Heprusl Teia, MOJHATONO HAJ IOBEPXHOCThbIO 3emiu. [loTeHuuanpHas
SHeprus cxarod npyxuHsl. Kunermueckas sHeprus. Teopema O KHHETHYECKOM 3HEpruu. 3aKOH
COXpaHEHUs1 MEXaHUYECKON DHEPIHUU.

Hemoncmpayuu.

1. Habmtoienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHME MyTel U TPACKTOPUM JABUKEHHUS OJTHOTO M TOTO XK€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCUéTa.

3. M3mepenne CKOpPOCTH U YCKOPEHUs MIPSMOIMHENHOTO IBUKCHUS.

4, HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBH)KECHMS.

5. HaGnronenue aBuKeHUs Tena Mo OKPY>KHOCTH.

6. HabmioneHne MexaHu4eckux sIBICHUH, MPOUCXOAALINX B cucteMe oTcuéta «Tenexka» npu eé

PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO KaOMHETa (DU3HKH.
7. 3aBUCHMOCTh YCKOPEHHSI TeJla OT MAacChl TeJIa M ICUCTBYIOIIEH Ha HETO CHUIBI.



8. Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOJCHCTBUH TE.

9. M3meHeHue Beca Tena Mpu YCKOPEHHOM JIBUKECHHUU.

10. Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

11. [IpeoOpa3zoBanus SHEPTUU TIPU B3aUMOICHCTBUH TEJI.

12. CoxpaHeHue UMIyJbca MPU HEYIIPYroM B3aUMOJIEHCTBUU.

13.  Coxpanenue uMmysbca Ipu abCOIOTHO yIIPYroM B3aUMOJICHCTBUY.

14, HaOmropeHue peakTUBHOTO IBUKEHUS.

15.  CoxpaHeHue MEXaHUYECKOM HEPTrUU IpU CBOOOIHOM MaICHUU.

16.  CoxpaHeHue MEXaHUUYECKOM SHEPTrUU NpU ABUKEHUU TeJa MO/ JeHCTBUEM MPYKUHBI.
Jlabopamopmuvie pabomol u onvimel.

1. KonctpyupoBanue TpakTa Ui pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JBM)KCHUS IIApUKa MU
TEJEeKKH.

2. Omnpenenenue cpeqHeil CKOPOCTH CKOJbKEHUsI OpycKa WU JIBUXKEHUS IIapuKa MO HAKJIOHHOMN
TJIOCKOCTH.

3. Onpexnenenne yCKOpEHUs TeJa MPH PAaBHOYCKOPEHHOM JBIKEHHH 10 HAKJIOHHOM TUIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH MYyTH OT BpPEMEHHM IIPU PaBHOYCKOPEHHOM JBIDKEHUHU O3
HAYaIbHOM CKOPOCTH.

5. [TpoBepka TUIIOTE3BI: €CIM NPU PAaBHOYCKOPEHHOM JBM)KEHUHM 0€3 Ha4allbHOW CKOPOCTH ITyTH
OTHOCATCS KaK psAJ HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IIPOMEXYTKHA BPEMEHHU OJIMHAKOBEI.

6. HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHHSI OT CUITBI HOPMaJIbHOTO JJABJICHHUS.

7. Onpenenenne kodhhuMeHTa TPEHUS CKOIBKCHHS.

8. Onpenenenne XECTKOCTU TPYKUHBI.

9. Omnpenenenne pabOTHI CHIIBI TPEHHS NMPH PABHOMEPHOM JBM)KCHUHU Tella 10 TOPU3OHTAIBHOM
MTOBEPXHOCTH.

10.  Ompenenenue pabOThl CHIIBI YIPYTOCTH MPH MOABEME Ipy3a C UCMOJIB30BAHUEM HETOABUKHOTO
Y TIOJABUKHOTO OJIOKOB.

11. N3ydenune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckne Kos1e0aHusI M BOJHBI.

KonebarenbHoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTUKU KoJIeOaHMM: MEpUOJ, 4acToTa, aMIUIUTYJA.
Matemaruueckuii U Ipy>KUHHBIN MasTHUKY. [IpeBpaliieHne sHeprun npu KoaedaTeIbHOM JABHKEHUU.
3aryxaromue kojeOaHusa. BoiHyxneHHble KosieOaHusa. Pe3onanc. Mexanumdeckue BoisiHbl. CBoiicTBa
MEXaHWYECKUX BOJIH. [IponosibHBIE UM TONEpeYHblE BOJIHBL. JlIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHusl. MexaHM4eCcKHe BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U ynbTpa3ByK.
Hemoncmpayuu.

HaGnronenue koneGaHmit Tes1 o 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HAHCA.

PacnipocTpanenre npoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabmioneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

./Iaﬁopamopubte pabomul u onviMobL.

1. Omnpenenenne 4acToThl U Meproia KoieOaHuil MaTeMaTHu4eckoro MasTHHKA.

2 OnpezaeneHye 4acTOThI U MEpHOJa KoleOaHUH IPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOa KOJICOAHUH MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
4 HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui NPyKUHHOTO MasiTHUKA OT Macchl rpysa.

o ukhowhE



5. [TpoBepka HE3aBUCHMOCTH NEepHOJia KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MaccChl rpysa.

6. OnbITH, EMOHCTPUPYIOIIME 3aBUCHMOCTh MEpuoja KoJeOaHWH MPYKUHHOTO MasTHHUKA OT
MAacchl I'py3a U )KECTKOCTH MPY>KUHBL.
7. N3mepenue yckopeHHst CBOOOIHOTO MaAE€HUs.

Paznes 10. DineKTpOMAarHMTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHuTHbIe BOJHBL. (CBOWMCTBa 3J€KTpoMarHUTHBIX BOJH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. MCrio/Ib30BaHUE AJIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3H.
DnekTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHoBbIE cBOliCcTBa CBETA.

Jlabopamopuuvie pabomot u onvimel.

1. W3ydeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBbIe sIBJICHUS.

JlyueBas Mopenp cBera. Mctounuku cera. [IpsmonuHeilHoe pacnpocTpaHEHHE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHUs cBera. llolHOe BHYTpEeHHEEe OTpa)K€HUE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B ma3e. OnTudeckasi cuctema (horoarmapara, MUKPOCKOIa U Teyeckorna. ['1a3 kak
ONTHUYECKasi cCUCTeMa. BIN30pyKOCTh U JalbHO30PKOCTb.

Pasnoxxenue Gernoro cseta B cektp. OnbiTel HptoToHa. CroskeHue crieKTpaibHbIX 1BETOB. Jlucmepcus
CBeTa.

Hemoncmpayuu.

1. [TpsMonuHeiHOe pacipoCTpaHEHHUE CBETA.

2. OtpaxeHue cBera.

3. [Tony4yenne n300paKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4, IIpenomnenue ceera.

5. OnTHueckuil cBeTOBOA.

6. Xon nyuelt B coOuparomiei Junse.

7. Xox JIydeil B paccenBarolel JUH3E.

8. [Tosryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

9. [Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mopensb rnasa.

11.  Paznoxxenue 6€IOr0 CBETA B CIIEKTP.

12.  TlomydeHue Oenoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie pabomol u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJia OTPaKEHUsI CBETOBOTO JIy4a OT yIJia MaJleHHs.
2. W3yueHne XxapaKTepUCTHK H300paKeHUS TIPeIMETa B IIIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTiIa TIPEJIOMIICHHSI CBETOBOTO JIy4a OT yIJia TaJIeHHs] Ha TPaHUIEe
«BO3IYX—CTEKIIO.

4. [Tony4yenne n300paxeHuit C MOMOIIBIO COOMPAOIIEH JTHH3HI.

5. Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIICH JTNH3BI.
6. OMBITHI 110 Pa3I0KEHUIO OEJI0TO CBETA B CIEKTP.

7. OnbITH IO BOCTIPUSTHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3znea 12. KBanToBblIe sIBJeHHS.



OmeiTel Pezepdopaa u nnanerapHas moaens atoma. Monens atoma bopa. Mcnyckanue u moriomieHne
cBera aromoM. KBaHThI. JInHeUaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-uznydcHus. CTpoeHre aroMHoro sjpa. HykinoHHas Mojaens
aToMHOT0 siipa. M3oronsl. PagnoaktuBHble npeBpaiienus. [lepuoa nomypacmnanga aToMHBIX siiep.
SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsAJOBOIO U MAacCOBOTO UHCEN. DHEPrusl CBSA3H aTOMHBIX
snep. CBsizb Maccel M 3Hepruu. Peakiuu cunTe3a u jaenenus sjaep. Wcroununku sueprun ConHia u
3BE3 L.

SnepHas snepreruka. JleicTBUs paMOAKTUBHBIX U3JIyY€HUIN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CreKTpbl U3J1y4€HUs U TOIJIOIIEHHUS.

2. CrieKTpbl pa3aIMyHbIX I'a30B.

3. CrnexTp BoaOpoIa.

4, Habmronenue TpexkoB B kamepe Bunbcona.

S. Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

6. Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuuvie pabomot u onvimel.

1. Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY TTyTH (110 (hoTorpadusim).
3. W3mepenue paanoakTuBHOTO (hoHa.

IHoBTOPHUTEIHbHO-00001IAKO M MOYJIb.

[ToBTOpUTENBbHO-0000IIAOMIMKA  MOAYJIb MpEAHA3HAUYEeH /s CHCTeMaTH3aluu ¢ 0000IeHus
MPEAMETHOTO COJEPKaHUSI U ONBITA ACATEIBHOCTH, MPHUOOPETEHHOTO MPU HM3YYEHHH BCETO Kypca
GU3MKM, a Takxke JUIS MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMEHy To (u3uke s
oOyuaromuxcsi, BHIOPABUINX ATOT y4EOHBIN MPeIMET.

[Ipy n3ydeHUn NaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI I€ATEIIbHOCTH, HA OCHOBE
KOTOPBIX O0ECreYrBaETCsl JOCTUXKEHUE MPEJAMETHBIX U METAlPEAMETHBIX TUIAHHUPYEMBIX PE3yJbTaTOB
oOyueHusi, (GOpPMHUpPYETCS €CTECTBEHHOHAay4YHasi TPAaMOTHOCTh. OCBOEHHE HAYYHBIX METOJIOB
UCCIIETIOBAHUS SIBJICHUN TMPUPOJIBI U TEXHUKH, OBIIAJICHHE YMEHHUSIMH OOBSICHATH (pU3HUecKUe SBICHHUS,
MIPUMEHSS IOJTyYEHHBIE 3HAHUsI, pelIaTh 33JJa4M, B TOM YHCII€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[IpyHOMIIHATBHO JEATENBHOCTHBIA XapakTep MAHHOTO pas3felia peanu3yercs 3a CY€T TOro, 4To
oOydJaromuecs: BHIMOJHSIOT 33/IaHUs, B KOTOPBIX UM TIpeIIaraercs:

HAa OCHOBE TOJMYYEHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBACHATH (U3NYECKUE SBICHUS B
OKpY’Karolllel MpUpoJie U NOBCEAHEBHOM )KU3HU;

WCIIOJIb30BaTh HAyYHBIE METOJbI MCCIEAOBaHUS (U3MYECKUX SBJICHHUM, B TOM YHUCJIE JJIs TPOBEPKH
TUTIOTE3 U TIOJIYYCHUSI TEOPETUIECKUX BHIBOJIOB;

OOBSICHSTh Hay4HbIE OCHOBBI HauOoJliee BAKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHM, Hampumep,
MPAKTUYECKOT0 HCIOIb30BaHUS PA3IUYHBbIX UCTOYHUKOB PHEPIrUM HAa OCHOBE 3aKOHA NPEBpPAILECHHS U
COXpaHEHHUS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne GU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs HANPaBICHO Ha JOCTHXKCHHE
JIMYHOCTHBIX, METAIIPEAMETHBIX U IIPEJMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTATOB.

B pesynbrate n3ydenus: GU3MKM Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHust y o0ydaromerocst 0yayT
c(OPMHPOBAHBI CIEAYIONIUE TUIHOCTHBIC PE3YJIbTAThl B YACTH:

o 1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

o - MPOSIBIICHWE WHTEpeca K HUCTOPHUH M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (U3HUECKON
HayKU;

o - LIEGHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2) rpa:KIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

L4 - T'OTOBHOCTb K AKTHUBHOMY Yy4YaCTHIO B O6Cy)KI[eHI/II/I OGH.IGCTBGHHO 3HAYUMBIX N ITHYCCKHUX

po0IIeM, CBA3aHHBIX C MPAKTUIECKUM NIPUMEHEHUEM JIOCTHKEHUN (DU3UKH;

. - OCO3HAHME BAKHOCTU MOPAJIbHO-ITUUECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

o 3) 3cTeTH4eCcKOoro BOCIIMTAHUSA:

. - BOCIPHUSTHE 3CTETUYECKMX KauecTB (PU3MUECKONW HayKu: €€ TapMOHMYHOIO IMOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 O3HAHMA:

o - OCO3HAHME [IEHHOCTH (PU3NYECKOM HayKu KaK MOLIHOTO MHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BAXKHEUILIEH COCTABIISIIOLIEH KYIbTYpPHI;

. - pa3BUTHE HAYYHOU JTF0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAESITENIbHOCTH;

o 5) dopMupoBaHusi KyJbTYPbI 310POBbSl 1 SIMOIHOHAJIBHOI0 0JIATONIOJIYYHS:

o - OCO3HAHME IEHHOCTU 0e30IacHOro oOpasa *KU3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHpE,

BaYKHOCTH IpaBuJ 0€30MaCHOTO MOBEACHUS HA TPAHCIIOPTE, HA AOPOraxX, C ANEKTPUUECKUM U TEIJIOBBIM
000OpyIOBAaHUEM B IOMAIIHUX YCIOBUSX;

o - c(hopMUPOBAHHOCTh HaBbIKa pedIeKCUU, TTPU3HAHKWE CBOETO MpaBa Ha OIIMOKY M TAaKOTO XKe
MpaBa y Ipyroro 4eJoBeKa;

o 6) TPY10BOT0 BOCIIUTAHUSA:

o - aKTHBHOE ydYacTHE B PEIICHUU NPAaKTHUECKUX 3a7ad (B paMKax ceMbd, 00pa3oBaTeNbHOM

OpraHM3allfy, ropoja, Kpas) TeXHOJIOTUYECKOW M COLMAaIbHOW HAMpPaBIEHHOCTH, TPEOYIOMIMX B TOM
yucie U PU3nYecKuX 3HaAHUM;

. - HHTEpEC K MPaKTUIECKOMY U3yUeHUI0 Ipodeccuil, CBsI3aHHBIX C PU3UKOI;
° 7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
o - OpHeHTalus Ha NpUMeHeHHe (U3WUECKUX 3HAHUW [UIsl pelmieHus 3agad B objacTtu

OKpY’Kalollled Cpenbl, IUIAHUPOBAHUSA TIOCTYNKOB M OLEHKM HX BO3MOXXHBIX MOCIEACTBUN s
OKpY>Kalolllel cpesl;

o - OCO3HaHME MI00ATBHOTO XapaKTepa HIKOJIOTUYECKUX NMPOOIeM U IyTel UX pelIeHus;

o 8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpebl:

o - MOTPEOHOCTh BO B3aWMOJICHCTBUU MPU BHINOJIHEHUHN HCCIEIOBAHUN U MPOEKTOB (hU3NYECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM JIPYTHUX;

o - IIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4e€pPe3 MPAKTUYECKYIO ACATEIBHOCTD;

o - TOTPeOHOCTh B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATh UIEH, TOHATHS,

TUIIOTE3BI O (bH3quCKHX 00BEKTaX U SIBJICHUAX
L4 - OCO3HaHHC ,[[e(l)I/II_[I/ITOB COOCTBEHHBIX 3HAHHMI U KOMIIETCHTHOCTEH B 00JIaCTH (pI/ISI/IKI/I;



° - INTAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETCHUH HOBBIX (DM3UYECKUX 3HAHU;

° - CTPEMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aMMOCBSI3H MPHUPOJILI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJIE C UCITOJIb30BaHUEM (PU3NYECKUX 3HAHHM;

° - OLICHKA CBOUX JICUCTBUH C y4E€TOM BIMSHHS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJIOOQTBHBIX
OCJIEOCTBHUI.

METANPEAMETHBIE PE3YJIbTATbBI

B pesynpraTe OcCBOeHHsS mporpamMmbl IO (U3MKE Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUS Y
oOyuatomierocsi  Oynytr  chopmupoBaHbl ~ MeTanpeaMeTHble  Pe3yJbTaThl,  BKJIIOYAOIINE
MO3HABATENIbHBIE YHUBEPCATbHBIC y4eOHBIE NEHCTBHUS, KOMMYHUKATUBHBIC YHHBEpPCAIbHBIC Y4COHBIE
NCHCTBUS, PETYJIATUBHBIE YHUBEPCALHBIC YI€OHbIC ICHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble Jornyeckne aeMCTBUSA:

o BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHH);

o YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMU, OCHOBAHUA [UIsI 0000IIeHUs u
CpaBHEHUS,

o BBISBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUYUS. B paccMaTpUBaeMbIX (pakTax, [OaHHBIX U

HAOJIOACHUAX, OTHOCAIINXCS K (PH3HUUECKUM SIBIICHUSIM;

J BBISIBJIAT IPUYMHHO-CJIEICTBEHHbIE CBSI3U IIPHU M3Y4YEHUU (DPU3MUYECKUX SIBICHUHM M MPOLIECCOB,
JeNaTh BBIBOJBI C MCIIOJIb30BAaHHEM JEAYKTHBHBIX M MHIYKTUBHBIX YMO3aK/IIOUEHHH, BbIJIBUraTh
TMIIOTE3Bl O B3aUMOCBA3X (PU3NUYECKUX BEJIUYUH;

o CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus yueOHoW (u3nueckod 3aaauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELIeHHs, BBIOOp Hauboyiee MOAXOIAIIETO0 C YYETOM CaMOCTOSITENIBLHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiCTBUS:

o MCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENBCKUI HHCTPYMEHT TIO3HAHMS,

o IPOBOAMTH IO CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHY ONBIT, HECJIOXKHBIA (U3NUECKUI
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEI0BaHUE (PU3UYECKOTO SIBICHNUS;

o OLICHMBAaThb Ha MPUMEHMMOCTb M JIOCTOBEPHOCTh HWH(OpPMALIMIO, IOJYYEHHYI0 B XOJ€
HCCIIETOBaHMS WU SKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOIIEHMS M BBIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTIO
HaOJII0/IeHUs, OIIBITA, UCCIIEOBAHNUS;

o IPOTHO3UPOBATh BO3MOXKHOE JalibHeilliee pa3BuUTHE (U3NYECKUX IPOIECCOB, a TaKkKe
BBIIBUTATh IIPENOJI0KEHUSI 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

J OPUMEHSATH Pa3InYHbIe METOJbl, MHCTPYMEHTHI U 3aIpOCHI NPH MOKCKE U 0TOOpe MHPOpMAaLUU
WIN JAHHBIX ¢ YY4ETOM MPEATIOKEHHON yueOHOH Ppu3ruecKkoii 3aauu;

o aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIUIO PA3IMYHBIX BUIOB U
bopMm npencTaBIeHUs;

o CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO (QopMy TpeiacTaBieHHs HHpoOpManmuu U
WUTIOCTPUPOBATh pelllaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMamMH, WHOW Tpadukod M ux
KOMOHMHALUSIMU.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHble [1eiiCTBHS:

o B XoJle OOCYXIeHHMS Yy4eOHOro marepuaia, pe3yjibTaToB JIAOOPaTOPHBIX pabOT M MPOEKTOB
3aJ]aBaTh BOMPOCHI M0 CYIIECTBY OOCYX/1aeMOW TEeMbl M BBICKA3bIBATh HJIEH, HAICIICHHBIC HA PEIICHUE
3a/1a4uM U NojJepKaHue OarokenaTeaIbHOCTH OOLIEHUS;

o COTIOCTABJISITh CBOM CYXJACHUS C CYKICHHSIMH JPYTMX YYaCTHHKOB Jauajnora, oOHapy>KuUBaTh
pa3IM4MUE U CXOJICTBO MO3ULIMIA;

o BBIPAKATh CBOKO TOUYKY 3PEHHUS B YCTHBIX U NMCbMEHHBIX TEKCTAX;

° nyOJIMYHO TPEACTABIATh Pe3yJbTaThl BBIIOIHEHHOTO (H3UYECKOT0 OmbiTa (ISKCIEPUMEHTA,

UCCIICIOBAHMSI, IPOCKTA);

. NOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOH WM HWHIWBUAYaJTbHOW pabOThl TpHU
peleHNH KOHKPETHON (PU3NYECKO MPOoOIeMbl;

. NPUHUMATD 1[EJTM COBMECTHOW NIESATEILHOCTH, OPraHU30BBIBATh JCHCTBUS MO €€ JOCTHIKEHUIO:
pacmpenenaTs poiu, 00CYKIaTh MPOIECCHl U Pe3yabTaThl COBMECTHOW pabOThl, 0000MIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

. BBIMOJIHATH CBOIO YacTh PabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3yiibTaTa 10 CBOEMY HalpaBJICHUIO
Y KOOPJIUHHUPYsI CBOU JCUCTBUS C JPYTUMH WICHAMH KOMaH/IbI;

L4 OLICHUBATh Ka4dy€CTBO CBOCIo BKJIaJa B O6IIII/H>'I IIPOAYKT IIO KPUTCPUAM, CaMOCTOATCIbHO
C(bOpMy.TIHpOBaHHBIM yY49aCTHUKaMU B3aI/IMO,Z[eI>'ICTBI/I$I.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranmszaums:

o BBISBIISITH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJsi peIIeHUs
(bu3nUecKux 3HaHUH;

o OpUEHTUPOBATHCSA B PA3IMYHBIX IOAXO0JAX NPUHATUSA pEUICHUH (MHAMBHUIYaJbHOE, MPUHATHE
pellieHus B IpymIe, IPUHITHE PEelIeHUi TPyIIoi);

o CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM peIIeHUs PU3NYECKON 3a7auu WM TUIaHa UCCIIEIOBaHUS
C Y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeJjiaraeMble
BAPUAHTHI PEIICHUN;

o JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJJIEKT:

o JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ U3MEHEHNS,

o OOBSACHATH MPUYUHBI TOCTHKEHUS (HEAOCTHUKEHUS) pPe3y/IbTaTOB JI€ATEIbHOCTH, 1aBaTh OLEHKY

PUOOPETEHHOMY OIIBITY;

o BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBaHMUsI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIbCTB, HW3MEHUBIIUXCS CHUTYaluH,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYJHOCTEH;

J OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LIEIH U YCIOBUM,

J CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JTUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYyroro;

. NpU3HaBaTh CBOE MPAaBO HA OUIMOKY MPH pelIeHUH (PU3UYECKUX 3a7iad UM B YTBEP)KACHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPABO APYTrOro.

NPEIMETHBIE PE3YJIbTATHBI



K kxoHmy oOyueHuss B 7 kJjacce NpeAMETHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE OJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

o UCITIOJIb30BaTh TMOHATHA: (U3NUYECKUE M XMMUYECKHUE SIBJICHUS, HAOIIOACHUE, SKCIEPUMEHT,
MO/IEJIb, THIIOTE3a, €AMHHULIBI (PU3UUYECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BEIECTBA
(TBE€pmOe, KHUAKOEe, Ta3000pa3HOE), MEXaHUYECKOe JIBUKEHHE (pPaBHOMEPHOE, HEPaBHOMEPHOE,
IpSIMOJIMHEHHOE), TPaeKTopus, paBHOJEHcTBYyromas cuia, aedopmanus (ynpyras, IUIacTHUYECKas),
HEBECOMOCTB, COOOIIAIOINECS COCYIBL;

o pasnuyath sBieHus (aud¢ys3us, TEIUIOBOE JBMKEHHME 4YaCcTHIl BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJCIHCTBUE TeEJl, paBHOBECHE TBEPIBIX TEN C
3aKpeNJIEHHON OChIO BpAllEHMs], Iepeladya JaBiICHUsI TBEPABIMU TeJlaMH, JKUIKOCTSIMM U Tra3ami,
aTMoc(epHOE JaBlieHHE, IJaBaHWE TeJl, MPEBpAIeHUs] MEXaHWMYECKOHW HSHEpPruu) IO OMHUCAHUI0 HUX
XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHUE;

J pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3MUECKUX SIBICHUH B OKPYXAIOIIEM MHpE, B TOM
yuciae (pU3nUecKue SBJICHUS B MPUPOJIE: IPUMEPhl IBUKEHUS C PA3IUYHBIMU CKOPOCTSAMHU B KUBOW U
HEXXHUBOW MPUPOE, AEUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOCPEPHOIO 1aBJICHUS Ha
KUBOM OpraHusM, IUIaBaHHUE pbIO, ppIYard B TEJ€ YEJIOBEKA, IPU ITOM IE€PEBOJIUTH MPAKTUUYECKYIO
3ajjauy B yueOHYI0, BBIIEIIATH CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKH) (GU3UUECKUX SBICHUN;

J ONHUCBHIBATh M3Y4YEHHbIC CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3YysS (QU3NUECKUe
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEAHSAsS CKOpPOCTh, CUJIA
YIPYrocTH, CWJIA TSKECTH, BEC Tela, CUIa TPEHMs, JaBieHue (TBEPAOrO Tena, JKUAKOCTH, rasa),
BBITAJKUBAIOIIAs CHJIA, MEXaHW4YecKasi paboTa, MOITHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBI, KO3 duuneHt
IIOJIE3HOTO JEWCTBUS MEXAHU3MOB, KHHETHYECKass M MOTEHLMAJIbHAs SHEprus), IMpU OINUCAHUU
IPAaBUIBHO TPAKTOBaTh (PU3MYECKHH CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMS M €AMHUIIbI
(bu3nYecKUX BEJINYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOLIME JAHHYIO (DU3MUYECKYIO BEITUUUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH IPaUKH U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

o XapaKTepu30BaTh CBOMCTBAa Tes, (U3UUECKHUE SIBJICHUS M IPOILECCHl, HCIHOJB3YysS IpaBHiia
CIIO)KEHMsI cuJl (BOJIb OAHOM mpsimMoii), 3akoH ['yka, 3akon Ilackamns, 3akoH Apxumena, MpaBUIIO
paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ MPaBHJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEeXaHHYeCKOM
SHEpPIuu, Ipu ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYecKoe
BBIpaXCHHUE;

o OOBACHATh (PU3MYECKUE SIBJICHMS, MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallull TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYMHHO-CIICACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 |—2 JIOrMYecKHx IIaroB ¢ OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA (PHU3HUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pewmiath pacuéTHblE 3a7aud B 1—2 HEHCTBHs, UCHOJB3YS 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBMS 3aJaud 3allUChIBaTh KpaTKoe YCIIOBHE,
MOJICTABIATh (pU3MUECKUE BEIMYUHBI B (OPMYNBl M TNPOBOAMUTH PACUETHl, HAXOAUTH CIPAaBOYHBIE
NaHHbIE, HEOOXOIUMBIE AJIsl pelIeHUs 3aad, OLEHUBATh PEAMCTUYHOCTH IMOJIyYEHHOHM (u3nueckoit
BEJIMYMHBI;

. pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh IPH MOMOLIM (U3MUYECKUX METOJIOB, B
ONMCAaHUU HCCIENOBAaHUS BBIACNIATH NPOBEpsieMOE MPEANoNoXKeHHe (TUIOTe3y), pa3iuyaTbh H
MHTEPIPETHUPOBATH MOJTYUYEHHBIH pe3yiabTaT, HAXOJUTh OIIMOKH B XOJI€ OIBITA, JeIaTh BBIBOJBI 110 €T0
pe3yJiipraTam;

o MPOBOAMUTH OIBITHl MO HAOMIONEHUIO (U3NYECKUX SBICHUM WIM (U3NYECKUX CBOMCTB Tell:
dbopMynupoBaTh MpOBEpPSEMbIE MPEANONOXKEHUs, coOUpaThb YCTAHOBKY M3  IPENJIOKEHHOTO
000py10BaHUs, 3aIIUCHIBATH X0/ OMBITa U (POPMYJIUPOBATH BHIBOJIBI;



. BBIIOJIHATh MpSIMBbIE WM3MEPEHMs DPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEeMIEepaTypbl C HCIOJb30BAHUEM AaHAIOTOBBIX M LU(PPOBBIX NPUOOPOB, 3aNUCHIBATh IOKA3aHMS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUH;

o IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (U3MYECKOH BEIMYMHBI OT JPYrod
HCII0JIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PAaBHOMEPHO JIBUXKYILIETOCS TeJla OT BpEMEHU
JBDKEHUS TEJa, CHIIbI TPEHUS CKOJIBKEHHS OT Beca Tela, KauecTBa 0OpaOOTKM MOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIBl TPEHHUS OT IJIOLIAJU COIPHUKOCHOBEHUS TeJl, CHJIbl YIPYroCTH OT YAJUHEHUs
IIPY>KUHBI, BHITAJIKUBAIOLIEH CHUJIBI OT 00bEMA MOrpyKEHHOM YaCTH Teja U OT IJIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IJIOTHOCTH Tesa, OT TIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUH IJIaBaHUs
TeJI, YCIOBUI paBHOBECHs pblyara U OJIOKOB), y4aCTBOBATh B IUIAHUPOBAHUH Y4EOHOTO MCCIICAOBAHMUS,
coOMpaTh YCTaHOBKY U BBINOJHATE W3MEPEHMA, Clelysd MPEeAJOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl IOJIYYEHHONH 3aBUCUMOCTH (U3MYECKHUX BEJIMYMH B BHJE NPEAJIOKEHHBIX TaOIUL] U
rpaduKoOB, JeNaTh BEIBOJIBI IO PE3Y/IbTaTaM HUCCIICIOBAHUS;

o IPOBOJIUTH KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA JKHUJIKOCTH H
TBEPAOrO TeNa, Cujla TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BHITAJIKUBAIOLIAs CHIIA, JEHCTBYIOIIAs Ha
NOTpYKEHHOE B KHUIKOCTH TeN0, KOA(P(HUIIMEHT IMOJIE3HOTO JACUCTBHUS MPOCTHIX MEXAaHU3MOB), CIEIYs
[IPEUI0KEHHONW MHCTPYKIUH: IIPU BBIIOJHEHUN U3MEPEHUN cOOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYEHUE UICKOMOW BEITMYUHBI;

. coOIIO/IaTh MpaBHJIa TEXHUKH O€30MTaCHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;

. yKa3bIBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECBl, TEPMOMETP,
JMHAMOMETp, COOOILIAIOIIMECS COCYIbl, OapoMeTp, pblyar, MOABMKHBIA U HEMOABMKHBIN OJIOK,
HAKJIOHHA MJI0CKOCTh;

. XapaKTepu30BaTh MPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OIOPOM Ha HUX OMHMCAHMUA (B TOM YHUCIE: MOIAIIMIIHUKH, YCTPOMCTBO BOJOIPOBOJAA, TMAPABINYECKHMA
Ipecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoOMETp), HUCHOJb3ysl 3HAHUS O CBOWCTBAX
¢bu3nUecKux sIBICHUH 1 HEOOX0qUMBblIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o IOPUBOAUTE MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O NMpUMEpax) MPAaKTUYECKOTO HCIOIb30BaHUS
¢u3nyeckux 3HaAHUHA B IMOBCEJHEBHOM >KM3HM JUIi obOecredeHUs 0e30HmacHOCTH IMpH OoOpallleHHH ¢
npubopaMM U TEXHUYECKUMM YCTPOWCTBAMM, COXPaHEHMsS 3JI0pOBbsI M  COONIONEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH Cpene;

o OCYIIECTBIISITh OTOOpP MCTOYHMKOB HMH(popmanuu B MHTepHETe B COOTBETCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3aIIPpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUN U MYTEM CpPaBHEHUS PA3IUYHBIX MCTOYHUKOB
BBIJICJIATH HHPOPMALIMIO, KOTOpAs SIBJISIETCS TPOTUBOPEUMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

o UCMOJIb30BaTh TPU BBIIOJHEHUM Y4YEeOHBIX 3a/JlaHUil Hay4yHO-TIOMYJSIPHYIO JIUTEpaTypy
($U3MYECKOTro Co/epKaHMs, CIpPAaBOUYHBIE MaTepHaibl, pecypchl ceTu MHTepHeT, BiajeTh NpuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

° co3/1aBaTh COOCTBCHHBIC KpaTKWE THCHbMEHHBIE M YCTHBIC COOOIICHHWS Ha OCHOBe 2—3
UCTOYHUKOB HMH(pOpManu (U3NYECKOTO COJEpKaHHUs, B TOM 4HCIe NyOIMYHO JelaTh KpaTKue
COOOIIIEHUs O pe3yibTaTax MPOEKTOB MM YU4EOHBIX HCCIEI0BAaHUM, IIPH STOM I'PaMOTHO HCIIOJIb30BaTh
M3YYECHHBIN MOHATUHHBIN anmnapaT Kypca GU3UKH, COMPOBOKIATH BHICTYIJIEHUE MPE3EHTallEH;

. IPY BBIOJHEHUH YYEOHBIX MPOEKTOB U MCCIENIOBAaHUN paclpeAessaTh 00S3aHHOCTH B IpyIIe B
COOTBETCTBUM C IIOCTaBICHHBIMU 3a/ladaMM, CIEAWUTH 3a BBINOJIHEHHWEM IIJIaHa JEWUCTBUM, aJeKBAaTHO
OLIEHUBATh COOCTBEHHBIH BKJIaJ B JIEATENIBHOCTh TIPYIIbI, BBICTpAaUBaTh KOMMYHUKAaTHBHOE
B3alMO/JICIICTBHUE, YUNTHIBasi MHEHUE OKPYKAIOIIHX.



K koumy oOyueHus B 8 kJlacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)KaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

o MCIIOJIb30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABU)KEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHMSI BEUIECTBA, KPUCTAUIMYECKHME M aMOp(HBIE Tela, HACHIIEHHBIH U
HEHACBIUICHHBIN IMap, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPrusi, TEIJIOBOM JBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUUYECKHI 3apsil, NEKTPUUECKOE M0JI€, TPOBOAHUKHU U AUIICKTPUKH, ITOCTOSTHHBII
ANEKTPUYECKUI TOK, MArHUTHOE I10JIE;

o pa3iauyath sBJIEHUS (TEIJIOBOE PAaCIIMPEHHME U CXKATHE, TeIlolepeiadya, TEMJI0BOE PaBHOBECHE,
CMauMBaHUE, KaNWUIAPHbIE SBJICHUS, WCIAPEHHE, KOHJAEHCALMs, IUIaBJICHUE, KPHUCTaLUIN3aLUs
(oTBepaeBaHue), KUIIEHUE, TeIUIONepeaya (TemIONPOBOIHOCT, KOHBEKIIHS, U3IyUYEHHUE), JIEKTpU3aIus
TeJd, B3aUMOJEHCTBUE 3aps/iOB, JIEUCTBUS  AJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBIE MarHUTOB, JIEHCTBUE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
MHIYKIMS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢busnveckoe SIBICHHE;

o pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKUX SBJICHHUHA B OKPYXAlOUIEeM MHpE, B TOM
yrcae (U3NYECKHe SBJICHUS B NPUPOZC: MOBEPXHOCTHOE HATSHKCHHWE W KaNWUIIPHBIC SIBICHHUS B
NpHUpOJe, KpHUCTaUlbl B mpuponae, u3nydeHue ConHIa, 3amep3aHue BOJAOEMOB, MOPCKHE OpU3bI,
oOpa3oBaHHE pPOCHI, TyMaHa, MHEs, CHera, 3JEKTpUUECKHUe SBJICHHUS B aTMocdepe, IIEKTPUYECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMIH, Ipel( MOITFOCOB, POIIb MArHUTHOTO TOJIS JUIS )KU3HU HA
3emiie, TMOJSPHOE CHUSHUE, MPU ATOM IEPEBOJUTH MPAKTHUUECKYIO 3aJady B Y4eOHYIO, BBLACIATH
CYULIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUII;

o OMKCHIBATh HM3YUEHHBIE CBOICTBAa Tel M (U3MYECKHE SIBJICHHUSA, HCIOIb3YyS (PU3NYECKUE
BEJIMYMHBI (TeMIiepatypa, BHYTPEHHSISI JHEprHs, KOJIWYECTBO TEIUIOTHI, YAETbHAs TEIUIOEMKOCTD
BEIIECTBa, yAeNIbHAs TEIUIOTa IUIABJICHUS, yIENbHAs TEIIOoTa MapooOpa30BaHUs, yeNbHAs TEIoTa
CrOpaHus TOIUIMBA, KOAP(GUIUEHT M0JIE3HOTO EHCTBHUS TEINIOBOM MAallIMHbI, OTHOCUTEIbHAS BIAKHOCTb
BO3/yXa, JIEKTPUUECKUI 3apsij, cuila TOKa, JJIEKTPUUECKOEe HalpsLKEHKE, COMPOTUBIIEHNE ITPOBOTHUKA,
yIEJIbHOE CONPOTHUBICHHE BeLIECTBA, padoTa M MOIIHOCTh 3JIEKTPHUUECKOro TOKa), NMPH ONUCAHUU
NPaBUIBHO TPAKTOBaTh (DU3MUYECKUM CMBICI HCIOJIb3YEMbIX BEJIWYMH, OOO3HAYEHHS M EAUHUIIBI
(bu3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO PU3NYECKYIO BEIMUUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

o XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBICHHUS W TPOLECCH, MCIOJIb3Ysl OCHOBHBIE
IIOJIOKEHUSL MOJIEKYJIIPHO-KUHETUYECKON TEOPUN CTPOECHMSI BELIECTBA, IPUHIIMII CYNEPIIO3UIMH NOJIEN
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsaa, 3akoH OMa Juid ydacTKa LemnH, 3aKoH J[xoyisa—
Jlenna, 3aK0oH coOXpaHEHMsI SHEPTUH, IPU ATOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3allHChIBATh
€ro MaTeMaTUYeCKOE BbIPAKEHUE;

o OOBSICHATh (PU3UYECKUE MPOIECCHl U CBOIMCTBAa Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalUH
MIPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa: BBISABIATH I[PUUYUHHOCIEACTBEHHbIE CBSI3H, CTPOUTH
o0bsicHeHHE U3 1—2 JOrMyecKux IaroB ¢ ONMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUM,
(bU3NYEeCKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

o pemate pacuéTHble 3aJaud B 2—3 JAEWCTBUA, HUCIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHaJIHM3a YCIIOBHS 3a/lauM 3allUCHIBATh KPAaTKOE YCJIOBHUE, BHISABIATH
HEJOCTAaTOK JaHHBIX I pelleHusl 3aJauyd, BbIOMpaTh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IS €€
pellleHns, TPOBOAUTH pPACYEThl M CpPAaBHUBATh IMOJIyYEHHOE 3HadeHHE (U3HUECKON BEJIUYUHBI C
W3BECTHBIMU JIaHHBIMH;



o pacro3HaBaTh MpPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh NPU HOMOMIM (PU3HUECKUX METO/OB,
UCIIONIb3YSl  ONMMCAaHWE MCCIEAOBAHUS, BBIIEIATh IMPOBEpSIEMOE MPEANOJIOKEHUE, OLEHUBATh
IIPaBWJIBHOCTb MOPSI/IKA IPOBEIECHUS UCCIIEOBAHMSI, 1€N1ATh BHIBOJIBI;

o IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(KanmuJuIApHBIE SBICHMS, 3aBUCHMOCTH IaBJICHHs BO3AyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
Ipolecca OCTBIBaHMS M HarpeBaHUs IpU U3IYYEHUM OT I[BeTa U3JIydarolled (MOraomaroIe)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHs] BOJBI OT TeMIIEpaTyphl KUAKOCTU W IUIOLIAAU €€ MOBEPXHOCTH,
ANEKTpU3alMs Tell U B3aUMOJICHCTBUE JJIEKTPUYECKUX 3apsioB, B3aHUMOJCHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJu3allis MarHUTHBIX I0JE€H NMOCTOSHHBIX MarHUTOB, JE€WCTBHS MAarHUTHOIO IOJS Ha
IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUIATENS IOCTOSHHOIO TOKA):
dbopMynupoBaTh MpOBEpAEMbIE MPEANONOKEHUs, coOUpaThb YCTAHOBKY M3  IPEAJIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJ1 ONbITa U (DOPMYIHPOBATH BHIBOBL;

o BBITOJIHATH IPSAMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BJIaKHOCTU BO3/lyXa, CUJIbI TOKA,
HaMpPSDKEHUS C UCIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NUYECKUX BEITUYHMH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

o NPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOH (U3WYECKOH BEMUYMHBI OT JPYrod
UCIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH (3aBUCHUMOCTb CONPOTHBJIEHMSI MPOBOJHHKA OT €ro JJIMHBI,
IUIOHIAIM TIOTIEPEYHOTO CEUEHUS M YAENBHOTO CONPOTHBJICHMS BELIECTBA MPOBOJHUKA, CHUIIBI TOKA,
UIYIIero 4yepe3 MPOBOAHUK, OT HAMPsOHKEHHS HA MPOBOIHHMKE, MCCJIEIOBAaHUE IOCIEIOBATEILHOTO U
MapajyieIbHOTO COCTUHEHUH MPOBOJHHUKOB): IUIAHMPOBATH HCCIIEAOBAaHHE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh HM3MEPEHHS, CIeNys MNPEUIOKEHHOMY IUIaHy, (UKCHUPOBATh pPE3YJIbTaThl IOITYY€HHOU
3aBHCUMOCTH B BHJIE TaOJIUI] U TPapUKOB, JeNaTh BEIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

o MPOBOANTH KOCBEHHBbIC M3MEPEeHUs (U3NUYECKUX BEIMUYMH (yAeTabHas TeIJI0EMKOCTh BEIECTBa,
COIPOTHBIIEHUE MPOBOJHUKA, PadOTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA): IJIAHUPOBATH U3MEPEHHS,
coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CJEIysl TPEAJIOKEHHON WHCTPYKIUU, U BBIYHUCISATH
3HAYEHUE BEINYMHBL;

o coOJI01aTh MpaBUJIa TEXHUKUA 0€30MacCHOCTH MpU paboTe ¢ J1abopaTopHBIM 000PYAOBaAHUEM;

o XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
ONOpOi Ha MX OMHUCaHMs (B TOM 4YMCJE: CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJBTMETpP, CUETUYMK JJIEKTPUYECKON HHEPruH, 3IIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTeNbHbIE 3JIEKTPONPUOOPH (MPUMEPBI), INEKTPUUYECKUE NPEJOXPAHUTEIH, 3JIEKTPOMArHUT,
3JIEKTPOBHUraTeNb TOCTOSHHOIO TOKA), MCIOJNb3ys 3HAHUSA O CBOMCTBaX (PU3MUECKUX SBICHUH U
HE00X0AuMble PU3NUECKHE 3aKOHOMEPHOCTH;

o pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPHUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM DPHUCYHKaM (SKUJIKOCTHBIH TEPMOMETp, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUIATENb
BHYTPEHHEIO CropaHus, »3JEKTPOCKON, PEOCTaT), COCTAaBIATh CXEMbI JJIEKTPUYECKUX Lenell ¢
MOCJeI0BAaTeNbHBIM U MapajyIeIbHBIM COETUHEHHWEM 3JIEMEHTOB, pas3iinyasl YCIOBHbIE O00O3Ha4YeHHUs
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

o MPUBOJIUTH MPHUMEPHl (HAXOAWTh MH(OpPMALMIO O MpUMepax) MPaKTUYECKOrO HCIOIb30BaHUS
¢u3nyeckux 3HAHUNA B TMOBCETHEBHOM KM3HM Uil obOecreueHHs O€30MacHOCTH MpHU OOpalieHuH ¢
npubopaMu U TEXHHUYECKHMHU YCTPOMCTBAMM, COXpAaHEHHUS 3[0pOBbS U COOJIOJAEHHS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KaIOLEH Cpene;

. OCYILECTBIIATh TMOUCK HH(popmManuu ¢Qusnyeckoro cojiepxkanus B HHTepHeTe, Ha OCHOBe
UMEIOLUXCA 3HAHUM W MYyTEM CpaBHEHUS JIOMOJHUTENbHBIX HCTOYHUKOB BBIAENATH HH(OpMAIIHIO,
KOTOpas SBJSETCS MPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHON;



. UCMOJIb30BaTh IPU  BBIIOJHEHUM Y4YeOHBIX 3aJaHUl Hay4yHO-TOMYJSIPHYIO JINTEpaTypy
(GU3NYECKOro cojep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetd MHTepHer, BianeTs npuémMamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE M KPAaTKUE YCTHBIE cooOIIeHus, 0000mas napopmaruio
U3 HECKOJBKMX HMCTOYHUKOB (DU3MYECKOTO COAEp)KaHUS, B TOM 4YHCIE MyOIMYHO TNPEACTaBIATH
pe3yabTaThl MPOEKTHOM WM HCCIEAOBATEIBCKONW NEATENBHOCTH, MPU 3TOM T'PAaMOTHO HCIOJIb30BATh
W3yYEHHBIN MOHATUHHBIN annapar Kypca (pU3MKHU, COIPOBOXKIATh BHICTYINICHHE [TPE3EHTALUEH;

J IPY BBIIOJHEHUU Y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MYECKHX IPOLECCOB PACIPENEIIATh
0053aHHOCTH B IPYIIE€ B COOTBETCTBUU C ITOCTABICHHBIMU 33/1a4aMH, CJICIUTh 32 BBIIIOJHEHUEM IUIaHa
JEeUCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B JIESATEIbHOCTh IPYIIIbI,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3pemiaTh KOH(QIUKTHIL.

K xonmy oOyuenust B 9 kJjiacce mpeaMeTHBIE pe3yiabTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUI:

J UCIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepUaNIbHAs TOYKA, TPAEKTOPUS, OTHOCUTEIBHOCTD
MEXaHUYECKOro JBMXEHHUA, Aedopmanus (ympyras, IiacTUdeckas), TPEHHE, LEHTPOCTPEMHUTEIIbHOE
YCKOpPEHHE, HEBECOMOCTh U NEPErpy3KH, HEHTP TKECTH, aOCOJTIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPIIOTO Tella, PaBHOBECHE, MEXaHMUYECKHE KOJeOaHWsl W BOJHBI, 3BYK, MH(pa3ByK M YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKajJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U AaJbHO30PKOCTb,
CIEKTpPhl HCIYCKAaHUs M TMOIJOUIeHus, anbda, OeTa- W TraMMa-u3JIyuyeHHs, H30TOIbl, sAepHas
SHEPIeTHKA,;

J pa3nuuath  SBJICHUS (PaBHOMEpHOE ¥  HEPaBHOMEPHOE TMPSAMOJIMHEHHOE JIBUKCHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MAaJCHUE TEJ, PABHOMEPHOE IBM)KEHHUE 10
OKpY>KHOCTH, B3aUMO/JICHICTBHE TeJI, pEaKTHBHOE JBIKEHUE, KOJIeOaTeIbHOE IBHKECHUE (3aTyXarollue 1
BBIHY)K/JICHHbIE KOJI€OaHHUs), PE30HAHC, BOJHOBOE IBM)KEHUE, OTPAXKEHHME 3BYyKa, NPSMOJUHEHHOE
pacrpocTpaHeHHe, OTPaXXCHHE U MPEeJIOMJICHHE CBETa, I0JHOE BHYTPEHHEEe OTpakeHHE CBeTa,
pas3noxkeHne Oeloro cBeTa B CHEKTP U CJIOXKEHHE CIEKTPAlIbHBIX I[BETOB, JAUCIIEPCUS CBETa,
€CTEeCTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIEKTPa MU3ITYYCHHUS) 1O OMHCAHUIO MX
XapaKTepHBIX CBOICTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

J pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (DPU3MUECKUX SBICHUN B OKpYyKalolleM MHUpe (B TOM
yucie (u3nYecKue SIBIEHUS B IPUPOJE: MPUIMBBI U OTJIMBBI, JBMKeHUE MaHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE [BM)KEHHE IKHMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSCEHUE,
celicMUYecKHe BOJHBI, IIyHaMH, 9XO, IIBETa TEJ, ONTHYECKHE SBJICHUS B IPHPOJE, OMOIOTHYECKOe
JEWCTBUE  BUAMMOTO,  YIbTPa(UOIETOBOTO ¥  PEHTTEHOBCKOTO  W3IY4YCHWH, ECTECTBEHHBIH
palMOaKTUBHBIN (OH, KOCMHMYECKHE JIy4yd, pPaJUOAKTUBHOE MW3JIydYCHHE TPHUPOJHBIX MHHEPAJIOB,
JecTBUE PaAMOaKTUBHBIX M3Jy4eHUH HAa OPraHU3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1auy B y4eOHYIO, BbIIEIATh CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKN) PU3NYECKUX SBJICHUII;

J ONKCBHIBATh WM3YYCHHBIE CBOWCTBA TeN W (PHU3UYECKUE SBICHHS, WCIONB3Ys (QHU3NIECKUE
BEIMYMHBI (CpPEeqHSISI W MTHOBEHHAs CKOPOCTh Tella NPH HEPAaBHOMEPHOM JBIDKEHHH, YCKOpEHHE,
nepeMeIieHne, MyTh, yrioBas CKOPOCTh, CHJIa TPEHHs, CHJIA YIPYTOCTH, CHJIAa TSKECTH, YCKOpEHHE
CBOOOJHOTO MaJeHUs, BEC Teja, UMITYJIbC Tejla, UMITYJIbC CHJIbI, MeXaHHuecKas paboTa M MOIIHOCTD,
MOTEHIMAJIbHAs SHEPTUs Tela, MOJIHATOr0 HaJl MOBEPXHOCTHIO 3eMJIH, TIOTEHIIMAIbHASL SHEPTHs CHKaTOU
NPYXAHBI, KHHETUYECKasi DHEPTHsi, TOJHAs MEXaHW4YeCKas SHEeprusi, TMephoj] W 4YacToTa KoJieOaHWi,
JUTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETa, IMOKA3aTellb MPEIOMIICHHS CPEIbl),
IPU ONMHUCAHUU TPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEJIWYHMH, 0003HAUEHUS U
eIMHUIIB! (PU3NYECKUX BETUYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUHUHY C
JIPYTUMH BEJTMUYNHAMH, CTPOUTH TPAPUKH N3YUESHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEITHYNH;



. XapakTepu3oBaTh CBOMCTBA TeJ, (U3MYECKUE SBJIECHUS U MPOLECCHl, HCHOIb3yd 3aKOH
COXPAaHEHMs HHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHLMII CYNEPHO3ULIUN CUJI, HPUHIMII
OTHOCUTENbHOCTU [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMITYJbCa, 3aKOHbl OTPaKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOIO YUCEII NIPU SACPHBIX PEaKLUAX, IPU
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MaTEMATUYECKOE BBIPAKECHUE;

J OOBSCHATh (PU3UYECKUE IPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalUi
IIPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH I[PUYUHHO-CIEACTBEHHbIE CBSI3H, CTPOUTH
00BsCHEHHE U3 2—3 JIOTHYECKHUX IAaroB ¢ OMOpPOi Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MYECKUX SBICHHI,
(bU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

o pemaTth pacy€THbIE 3a1a4M (ONUparoItecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3YS 3aKOHbI
1 (OpMyIIbI, CBS3BIBAIONINE (PU3MUECKUE BEIIMYUHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4M 3alHChIBAThH
KpaTKoe YCJIOBHE, BBIABIISATh HEJOCTAIOIINE MM W30BITOYHBIC TaHHBIC, BEBIOUPATh 3aKOHBI U (POPMYIIBL,
HEOOXOAUMBIE MJIl pELIeHUs, NPOBOAUTH PACYETHI M OLIEHUBATh PEATUCTHUYHOCTh IOJYYEHHOI'O
3Ha4eHUs PU3NYECKOI BETMUNHBL;

. pacno3HaBaTh IpOOJEMbI, KOTOPbIE MOXKHO pEHIMTh IpU IMOMOLIM (PU3MUYECKUX METOOB,
UCIOJIb3YSl ONMCAaHUE MCCIEIAOBAHUS, BBIIEIATh IMPOBEPSIEMOE MPEANOJOKEHUE, OLEHUBATh
MIPaBWJIbHOCTH IOPSJIKA IMPOBEIACHUS UCCIIEI0OBaHUS, J€J1aTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIOACHUH U OIBITOB;

J IPOBOJIUTH OMNBITH 10 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOWCTB Tell
(u3ydyeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUS SHEPrHM, 3aBUCUMOCTb Iepuoja KouedaHun
IPY>)KUHHOTO MasTHHUKAa OT Macchl Ipy3a U KECTKOCTH HPYKUHBI M HE3aBUCHUMOCTb OT AMIUIMTY[IbI
MasblX KojeOaHuM, MPsIMOJMHEIHOE pacHpOCTpaHEHUE CBETa, pa3joKeHue Oeloro cBeTa B CHEKTP,
W3yYeHHE CBOMCTB H300pak€HUS B IUIOCKOM 3€pKajie M CBOWCTB HW300paKeHHs IpeaMeTra B
cobuparoieil JMH3€e, HaOI0ACHNE CIUIOIIHBIX M JMHEWYaThIX CHEKTPOB M3JIYUEHHS): CaMOCTOSITEIbHO
coOupaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYyJOBaHHUS, ONUCHIBATH XOJ OIBITa M €ro
pe3ynbTaThl, GOPMYJINPOBATh BHIBOJIBI;

J IPOBOAMUTH MpPHU HEOOXOIUMOCTH CEPUI0 MPSAMBIX H3MEPEHUM, OINpejesssi CpeiHee 3HaueHue
u3MepsieMoil Benn4YuHbI ((POKYCHOE pacCTOsIHHE cOOMparolleil JIMH3bI), 00OCHOBBIBATh BBIOOp criocoba
U3MepeHus (U3MepUTEIbHOro Mpudopa);

o IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTb IyTHM OT BPEMEHHM IpPH PaBHOYCKOPEHHOM JBMXKEHMM 0€3 HayalbHON
CKOpOCTH, Mepuoja KojeOaHWi MaTeMaTHYeCKOro MasTHHKAa OT JJIMHbl HUTH, 3aBUCHUMOCTH YIja
OTpaKEHMsI CBeTa OT YyIJla TaJeHus M yria MpeJoMJIeHHs OT YyIyla MaJeHHs): IUIAHUpOBaTh
UCCIIEIOBaHUE, CaMOCTOATEIbHO COOMpaTh YCTAHOBKY, (PUKCHUPOBATh pE3yJabTaThl IOJYYEHHON
3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHJE TAaONMIl U TpapUKOB, J€1aTh BBIBOJBI MO pe3yJabTaTam
HCCIIE/IOBaHMS;

o IPOBOJUTH KOCBEHHbIE U3MEpPEHHsI (PU3NUYECKUX BEIUUYHMH (CPEeIHss CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOJHOIO TMaJeHUs, IKECTKOCTh MPYKHUHBI,
KOA(DPUIMEHT TPEeHUs CKOJIBKECHHS, MEXaHW4YecKas padoTa U MOIIHOCTh, YaCTOTa M MEePUO/ KOoeOaHmid
MaTEeMaTHYeCKOro U MPYKHMHHOIO MasTHUKOB, ONITUYECKas cuja coOuparomiei JIMH3bI, paAuOaKTHBHBII
¢GoH): MIaHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHMUS,
cliefysl MpeI0KEHHOW MHCTPYKIMH, BBIYUCIIATH 3HAUEHHE BEMYMHBI M aHAJIU3UPOBATh MOTYy4YE€HHBIE
PE3YJIBTAThI ¢ YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

o coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;



o pa3ianyaTh OCHOBHBIE TPU3HAKK H3YYEHHBIX (DU3MUECKUX MOJeNel: MaTepualibHas TOYKa,
abCoMIOTHO TBEPOE TENI0, TOUEUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIaHEeTapHasi MOJIENIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SIpa;

o XapaKTepU30BaTh IMPUHLMIIBI JEHCTBUS M3YYEHHBIX INPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OIOPOM Ha MX ONMCAHMS (B TOM YMCIE: CHUAOMETP, NAaTUMKHU IOJIOKEHHUS, PACCTOSHUSA U YCKOPEHMS,
pakera, 3XO0JIOT, OYKH, MEPHCKOIN, (oToammapaT, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOI, J03UMETD,
KaMmepa BuibcoHa), Hcroib3ys 3HaHHSI O CBOMCTBAaX (PU3UYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE
3aKOHOMEPHOCTH;

o UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIIOTUYECKUX MPOLIECCOB MPHU PEIICHUU YIEOHO-TTPAKTHUYECKHX 3a/a4,
OINITUYECKUE CXEMBI JIJIsl TIOCTPOSHUS M300pakeHU B IMIJIOCKOM 3epKajie U COOMparoIei JTMH3E;

o NPUBOANUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOTO HCHOIb30BAHHS
¢u3nUeckux 3HAHWK B TMOBCETHEBHOM KM3HM Ui obOecneueHHst 0€30MacHOCTH MpHU OOpamieHuHu ¢
npubopaMu U TEXHHUYECKUMHU YCTPOMCTBAMH, COXpPAaHEHHUS 30pOBbS U COOJIOJACHHS HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYKAIOIIEH cpefie;

. OCYIIECTBIISITh MOMCK MHPOpPMAuU (HU3NIECKOTO cojaepkaHus B VMIHTEpHETE, CaMOCTOSTEIHHO
dbopMynupys TOHCKOBBIA 3alpoc, HAXOOUTh IIYTH OIpENeieHHs] JIOCTOBEPHOCTH MOJIYyUYEHHOM
nHpOpMAIUY Ha OCHOBE UMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIHHBIX HCTOYHUKOB,;

. UCTIOIB30BaTh TIPU  BBIIIOJHEHWM YYEOHBIX 3aJaHUl  HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3NIECKOTO CoIepKaHMs, CIpPAaBOYHBIE MaTepUaibl, pecypchl cetn MHTepHeT, BlaaeTs mpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peodpa3oBanus HHPOPMAIINH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o co3/aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE HMH(OpMAINM U3
HECKOJIbKUX HCTOYHUKOB (DPU3MUYECKOTO COACpPkKaHUS, MYOIUYHO MPEICTABISITh PE3yIbTaThl MPOESKTHOMN
WJIM UCCIIEOBATEIbCKON NIEATENIbHOCTH, P 3TOM IPAaMOTHO HCIOJIb30BaTh M3YYEHHbIA NOHSITHUIHBINA
anmapaT M3y4aemoro pasjaena (U3MKM M COMPOBOXKAATh BBICTYIUICHHE TMpE3CHTalued ¢ Yy4EToM
0COOEHHOCTEH ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnblie IIpakrunuyeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bu6mmoreka [IOK
11 o - 2
VISHKA 7 HayKa O HpHpOae https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
HISHHCCICHE BEIHIHAL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAaY4YHBIN METO/] TO3HAHUS 2 1 bubmmorexa LIOK
' v A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 CtpoeHue BelecTa 1 bubmorexa LIOK
' P - https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHI] 9 1 bubmuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bub6 OK
2.3 ArperaTHbie COCTOSIHHSI BEIIECTBA 2 h:tIDSJ,I:I;I/(;TTeKdzg).ru 17§416194
Hroro no pasneny 5
Paznea 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJ
b K
3.1 MexaHnueckoe IBUKEHUE 3 uommorexa O

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



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

bubmuoreka [JOK
32 Hreprits, Macea, IIOTHOCTS 4 1 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
. .B 14 1 2
33 Crna. Buget can https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBnenus TBEPABIMU 3 bubmmorexa [IOK
' TeJaMU, JKUAKOCTIMU U Ta3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2
JlapIterue XHAKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMoCpepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B 7 5 3 bubnuorexa [JOK
' HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
51 Pagora 1 MomHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie Mexai3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
. M 4 1 1
53 CXAHIIECKAd SHepritt https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne /i Kounrpoabusie Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3pen 1. TenioBble AiBJIeHUSA
11 CrtpoeHue u CBOICTBA BEIIECTBA 7 bubnuoreia LOK
' P B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3nes 2. DiiekTpuyecKkHe M MATHUTHBIC SIBJICHHSA
21 DIeKTpUuUYecKue 3apsiabl. 3apsHKEHHBIE Tella U 7 1 bubmuotexa [JOK
' WX B3aHMOJIEiCTBHE https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.2 IT i i 20 2 7
OCTOSTHHBIN AEKTPUIECKUI TOK https.//m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
butbmmoreka [IOK
24 C) 4
FICKTPOMATHHTHAT HHAYKHIA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne /i P Kounrpoabusie Ilpakruyeckue (itcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHn4ecKoe JIBHKEHUE U CIIOCOOBI €70 10 1 bubnnoreka IIOK
' OITHCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHETBHE TE https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pasjnen 2. Mexanuveckne KoJie0aHusl U BOJIHBI
bu6nuoreka [IOK
2.1 M 7
CXAMHMHCCKHC KOMCOANHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1
CXAMIMHECKHE BOTHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
DJIEKTPOMArHUTHOE MOJE U bubnmoreka [JOK
3.1 6
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBbIe AIBJICHUS
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 2 bubnuotexa [JOK



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

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

bu6nmoreka [IOK
4.2 J 0
VHHSBL I OTITHHCCICHE HPHOOPH 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 P 0 3
a3J0eHue 0eoro cBera B CIIEKTP 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pazgen S. KBaHnToBbI€ sIBJICHUS
bu6mmoreka [IOK
5.1 nu 4 1
CIyCKAHME U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4as
bubmuorexa [IOK
5.2 6 1
(CTpoetiiie ATOMHOTO 1pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHPIE peaktit https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 5 bubnuoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KUIIACC
N Kosn4yecTBo yacos JJIeKTPOHHBbIE HU(PPOBHIE
H/'H Tema ypoka Beero Konrpoabusie Ilpakruyeckue fll:?;jeﬂnﬂ oOpa3zoBaTe/IbHbIE
padoThI padoThI pecypcbl
1 ®dusuka — HayKka o npupoje. ABieHus 1
npupoibl. PuznuecKue IBICHUS
) MexaHuueckue, TeII0BbIE, JIEKTPUUECKUE, 1
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBIICHUS
3 Ou3nyecKue BEIIMYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenne
4 TEMIEPATypPhI MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U AaTYNKa TeMIepaTypsl”
Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKH
M3y4aroT npupoay. EcrecTBeHHOHayYHBIN bubnnoreka [JOK
) 1
MeTo]1 mo3HaHus. OnucaHue GU3HIECKUX https://m.edsoo.ru/ff09f72a
SBJICHUM C IIOMONIBIO MOZEINIEN
VYpok-uccnenosanue "[IpoBepka runoTess:
5 JAIbHOCTH MOJETA HIapuKa, MyIEHHOTO 1 1
TOPU30HTANILHO, TEM O0JIbllIEe, YeM Ooblle
BbICOTA ITycKa"
- Ctpoenue BemecTBa. OMNbITHI, JOKa3bIBAIOIINE 1 bu6mmorexa [IOK
JIMCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMyKEeHHE YacTHIl BEIISCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoBanue «OMnbITH IO 1 1

Ha6J'I}OI[eHI/IIO TCIIJIOBOI'0 paCIIMPEHUS I'a30B»



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

10

ArperaTHble COCTOSIHMSI BELLIECTBA

BzanmocBs3p MCXOY CBOMCTBaMH BCIIICCTB B
Pa3HBIX arp€raTHheIX COCTOSAHUAX U UX

bu6mmoreka [JOK

1 ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
12 Mexannueckoe aBuxkeHue. PaBHoMepHOeE U bubmmorexa [IOK
HEPAaBHOMEPHOE JIBHKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu u BpeMeHU IBUKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Hnepnus. 3akon nHepuu. BzanmoneicTaue
15 TeN E;IK pUYHHA I/I3MpeIII-IeHI/I$[ CKopo)(l:TI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
JIBHDKCHHUSI TEIT
[ImoTHOCTH BemiecTBa. Pacuer Maccel u o0beMa bu6mmoreka [IOK
16
TeJla Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenne 3agau mo teme "I1MoTHOCTH bu6mmoreka [JOK
BeliecTa" https://m.edsoo.ru/ff0al123c
19 Cua Kak XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTskeHHs (edopmarvn)
MPYXUHBI OT MPHIIOKCHHOHN CHITBI)
21 SIBnenne TaroreHus. Cuia TSKECTH
99 CB43b MEXY CHUJION TSYKECTH M MAacCOM Tea. bu6mmoreka [IOK

Bec Tena. Pemenue 3amau no teme "Cuia

https://m.edsoo.ru/ff0al778
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TsoKecTH"

93 Cuna TsKeCTU Ha IPYTuX IUIaHeTax. bubmuorexa [JOK
dusznyecKre XapaKTePUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Hsmeperine i, Jlntamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 Bec texa. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue AByX CUJI, HAIPaBJIEHHBIX 110 OJTHOU bu6mmoreka [IOK
npsMoii. PaBHOIEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amau no reme "PaBHonelicTByromIAs
cun”
28 Tpenune ckonbKeHU U TpeHUE OKos. TpeHne bubnnoreka [JOK
B IIPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnmnoreka [JOK
CHJIBI IABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne
PABHOJICUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «Fpa(bnqecfoe n300pakeHue cn, «CUiby, bubmmorexa LIOK
8 https://m.edsoo.ru/ff0alde0
«PaBHOIEWNCTBYIOIIAS CUIT»
KonTpoapHas paboTta no Temam:
39 «MexaHnnueckoe JBUKEeHUE», «Macca,
MJIOTHOCTBY, «Bec tenay, «I['paduaeckoe
n3o0pakeHue crny, «CHTb»
33 Hasnenne. CriocoObl yMEHbIICHUS U bubnuoreka [IOK

YBCIUUYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6
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JaBnenue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a

bubmuoreka [JOK

34 0T 00bEMa, TeMIIEPaTyphI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHus: TBEPIBIMU TEJIAMH, bu6mmoreka [JOK
JKUIKOCTSIMM M ra3aMu. 3aKkoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmmoreka [JOK
JIECTBUEM CHUJIbI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBinenue B bubnuorexa [JOK
JKUIKOCTH U Ta3e. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
38 CooOmraronuecs cocybl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 lMunpaBnwueckuii mpece bubmmoreia LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopiiHeBO# KUIKOCTHBIN HACOC
AtMmocdepa 3emmu. [IpuduHbI CyIIIeCTBOBaHUS
41 BO3YIITHOW 000104YKH 3eMiIH. 3aBUCUMOCTh bu6mmoreka [JOK
aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HAJl https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOPS
bu6mmoreka [IOK
42 Bec Bo3ayxa. ATMochepHOe 1aBlieHNE https://m.e dsgj.ru 1ff0a2b5a
43 N3mepenue armocdepnoro gaBneHus. Onpit bubnnoreka [JOK
Toppuyenin https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubmuorexa [JOK
BBICOTHI HaJ] YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe 1aBieHue bubnnoreka [JOK
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
napieHue"
47 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B bubnuoreka [IOK
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HUX TeJ0. ApXUMenI0Ba cuila

JlaGopaTtopHas pabora «OnpeneneHue

https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK

48 BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPY>KEHHOE B JKUKOCTh
JlaboparopHast paboTa 1o Teme
49 «ccnenoBanue 3aBUCUMOCTH Beca TeJia B bubmuoreka [JOK
BOJIE OT 00bEMA MOTPYKCHHOM B KUIKOCTh https://m.edsoo.ru/ff0a3514
4acTH Tena»
bu6mmoreka [IOK
50 Hnaparine Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3anay no Temam: «IlnaBanue cynos.
52 B03):(yx0nnaI:3aHHe» «JlaBnenue TBepI[LIz/(HTeJI Bubmiorexa LIOK
. ’ ’ https://m.edsoo.ru/ff0a3654
KUAKOCTEU U Ta30B»

53 Mexanuueckas paboTa bubamorexa IOK
https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK

>4 Morgocts. EgaHiIE MOmHOCTH https://m.edsoo.ru/ff0a3f82

55 VYpok-uccnenosanue "Pacuér MOIIHOCTH,

pa3BuBaeMoi Ipu MoabEME O JecTHuUIe"
56 [IpocTsie Mexann3mel. Peryar. PaBHOBecHe cui
Ha pbluare
KontponbHas padota o Teme «/laBienne
S7 TBEPABIX TEJ, KUAKOCTEN U Ta30B» /
Bcepoccuiickast mpoBepouHasi pabota
58 PesepBHeIit ypok. Pabora ¢ TekcTamu 1o Teme bubnmoreka [JOK
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«/laBneHue TBEPABIX TEJ, KUIKOCTEN U Ta30B»
/ Beepoccuiickast mpoBepodHas paboTa

Pbruaru B TexHuke, ObITY U IPUPO/IE.

https://m.edsoo.ru/ff0adffe

bubnnoreka [HOK

59 Ha6opafopHa>1 pabora «MccnenoBanue 1 0.5 https://m.e dsg).ru /ff0a478e
YCIIOBUI paBHOBECHS pbIYara
Pemenue 3agau no reme «Y cioBus bubnmoreka [JOK

60 1
pPaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT moneznoro neicTBus

61 Mexanu3ma. Jlaboparopras pabora 1 0.5
«M3mepenne KIIJI HaKIIOHHOM IIIIOCKOCTH

62 Pemntenne 3amau mo reme "Padora, MOIIIHOCTD, 1 bu6mmoreka [IOK
KITT" https://m.edsoo.ru/ff0a4c48

63 Mexanunueckas sHeprusi. Kunernueckas u 1 bubnnoreka [JOK
NOTEHIMATIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHMs] MEXaHUYECKON IHEPTUH 1 Brbmiorexa LIOK

https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKCIIEpUMEHTAIIBHOE OIIPEIEIICHHE

65 N3MEHEHHS KWHETHYECKOM ¥ MOTEHITMATbHON 1 1
SHEPTHH MPHU CKATHIBAHUH TeJa TT0 HAKJIOHHOU
IIJIOCKOCTH"

66 KonTtponpHas padora o teme «Pabora u 1
MOIIHOCTb. DHEPTHUS»

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnuorexa [IOK
"MexaHndeckoe aBrxeHue" https://m.edsoo.ru/ff0adee6
PesepsHslitl ypok. Pabora ¢ TekcTamu 1o teme

68 1
"PaboTa. MomtHoCTh. DHEpTUS"

OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 12
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8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero KonTpoabnbie IlpakTuyeckune e — o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOU TEOPUU U UX O;IHTEHe 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mogenu TBEPIOTO, JKUJIKOTO U Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHUH BelecTBa https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIIeCcTBa Ha 1
OCHOBE IOJIOKEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucramnmmueckue u amopgHsble Tena 1 bubmorexa IOK
https://m.edsoo.ru/ff0a5800
6 CMauuBaHue ¥ KanWUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxarue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBsi3b TEMIIEpPATYPHI CO 1
CKOPOCTBIO TETJIOBOTO IBUKEHHUS YaCTHI
9 Buyrpennss sueprusi. Cnoco6bl H3MeHEHus 1 bubnnoreka [JOK
BHYTPEHHEH SHEPIUn https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Bute! Tennonepesan : https://m.edsoo.ru/ff0a6412
11 VYpoxk-koudepenuus "[Ipakruueckoe 1 1 bubnuoreka [IOK
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MCII0JIb30BAHUE TEIIJIOBBIX CBOMCTB BEILIECTB U
MaTepHaJIOB B IEJIIX dHEProcOepekeHus "

https://m.edsoo.ru/ff0a65c0

12 KonuuecTBo TemnoTsl. Y aenbHas bubmuoreka [JOK
TEIIOEMKOCTb https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TeI10BOTO Oananca. TemooomeH bubmuorexa [JOK
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas padota "Hccienoanue
14 }IBJ'IeIfI/I}I TI;nnocr))6MeHa npu CM);IJ_II/IBaHI/II/I Bubmiorexa LIOK
. . \ https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BOABI
Pacuer konmvecTBa TETUIOTHI, HEOOXOIMMOTO
15 JUIsl HAarpEeBaHMsl TeJla U BBIACIISIEMOT0 UM MpU
OXJIKICHUU
JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
16 .
yJIEIbHOM TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0abbb0
17 DHeprus TOIINUBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue n oTBEpAEBaHUE KPUCTATUIMYECKUX bubnnoreka [JOK
Tel. Y ienbHas TeIoTa IIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yEIbHOM TEIUIOTHI IUIaBICHUS Jiba" https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 [Tapoo6pazoBanue u koHaeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwe. Y neapHas Tennora
napooOpa3oBaHUs U KOHICHCAIIUH. bubnuotexa [JOK
21
3aBUCHMOCTh TEMIIEPATYPhI KUIICHHSI OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTro JaBICHUS
99 Bnaxuocts Bo3ayxa. JlabopaTopHas pabora bubnuorexa [JOK

"OnpeneneHne OTHOCUTEILHON BIAKHOCTH

https://m.edsoo.ru/ff0a7628
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BO3IYyXa"

Pemenne 3a1a4 Ha onpeacICHUE BIaXKHOCTH

23
BO3JlyXa
[TpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. J[Burarenb BHyTpEHHETO
CropaHus
o5 KII/l rerioBoro asuratesns. TernaoBsie bubnuorexa [JOK
JIBUTATENIN M 3aIUTa OKPYKAIOMICH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUH B
TEIJIOBBIX MPOIIECcCcax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
27 "Telimom’le }IBJ'IeHI/IflI:). I/I3MeH£{I/Ie arperaTHbIX Bubmiorexa LIOK
. N https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BElIECTBA
Kontponbnas padota nmo teme "TermmoBbie
28 }IBJ'IeIfI/I}I. I/ISM:HCHI/IG arperaTHbIX COCTOSIHHM Bubmiorexa LIOK
| https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 DnekTpuzanus Ten. [[Ba posa a3MeKTpUIeCcKux
3apsioB
30 VYpok-uccrnenopanue "IneKTpusanus Teml
WHIYKIUEH U IPU CONTPUKOCHOBEHUN"
31 B3anmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubmuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DIekTpuyeckoe nojie. HanpspkeHHOCTh
32 BHeKTIf)I/I‘IeCKOFO TOJISI. HpI/lI)HIII/IH Bubmiorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UITUH JJICKTPUUECKHUX MOJIeH
33 Hocurenu snekTpuueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa
34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bubnmoreka [JOK
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COXpPAaHCHUSA SJICKTPUUCCKOT'O 3apaa

https://m.edsoo.ru/ff0a8ef6

Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

bu6mmoreka [IOK

3 IIEKTPUUYCCKHX 3apPsII0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKHI TOK, YCIOBHS €r0
36 cymeciBOBaHmI. I/IC;(})IIIHI/IKI/I ANEKTPUYECKOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUS 2IEKTPUUECKOT0 TOKA bubmmoreia LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUUYECKOTO TIOJISI HAa TIPOBOJHHUKH U 1
JUAJIEKTPUKH"
39 DJIEKTPUUYECKHI TOK B METAJLJIAX, )KUJIKOCTAX U bubnnoreka [JOK
razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas ernb U €€ COCTaBHbIC YacTH
41 Cwuiia Toka. JlabopaTtopHas pabora 05 bubnuotexa [JOK
"M3MepeHue U peryJupoBaHue CHITbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpspkeHue. BoasTmerp.
42 Ha6oplleopHa;1 pa6o§a "N3mepenue u ’ 0.5 Bubmiorexa LIOK
| https://m.edsoo.ru/ff0a9e14
perylupoBaHHUe HAMPSKEHUS
ConpoTuBiieHUE MPOBOJHUKA. Y AEITBHOE bubnuotexa [JOK
43
COTMPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTa "3aBUCUMOCTh
3IIEKTPAYECKOTO COMPOTHUBIICHUS MPOBOJHUKA bubnuorexa [JOK
44 1
OT €r0 JUTHHBI, TUTOIIAIN TOTIEPEYHOTO https://m.edsoo.ru/ff0aa738
cedyeHus u marepuaia”
45 3aBUCHMOCTh CHIIBI TOKA OT HAIPSHKCHHUS. bubnmoreka [JOK
3akon OMma /1151 y4acTKa Ienu https://m.edsoo.ru/ff0aad4a
46 JlaboparopHnas pabota "Hccrnenoanue 1 bubnmoreka [JOK
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3aBUCUMOCTH CHJIbI TOKA, UAYILETO YEPE3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPa U
HanpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e

IlocnemoBarenbHOE U napaujiCJIibHOC

41 COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas pabota "IIpoBepka npaBuia
48 CJIO’KEHUS HAMPSKEHUN MpU bubnnoreka [JOK
HIOCJIC/IOBATEILHOM COCTUHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopaTtopHas padora "IIpoBepka npaBuia
49 TUTS cinm lE;OKa ipn napanienLiOM ’ bubmorexa LIOK
| https://m.edsoo.ru/ff0aadle
COEITMHEHUH PE3UCTOPOB
50 Pemenue 3a1auy Ha npumeHeHue 3akoHa Oma bubnnoreka [JOK
JUTSL PA3IAYHOTO COCTUHEHUS IPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota 1 MOIITHOCTD AMEKTPUYECKOTO TOKA. bubnnoreka [JOK
3akon Jxoynsa-Jlenia https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OmnpeneneHue padoTsl bubnuorexa [IOK
Y MOIIIHOCTH DJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKHE IETTU U TOTPEOUTEITN
53 3J'ICKT;)I/I‘ICCKOI71 ;—IepI‘I/II/I B TGI:I):ITY. Kopotkoe bubmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 ITocTossTHHBIC MAarHUTHI, MX B3aUMOICHCTBHE
55 VYpok-uccnenosanue "M3ydenue noueu bubnmoreka [JOK
MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOe Tosie. MarHuTHOE 110J1e 3eMITH B bu6mmorexa [IOK
56
€ro 3HauYeHHE JUIS KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0ac0ba
57 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME bubnuorexa [JOK

"DneKkTpruuecKue 3apsabl. 3apsyKCHHbBIC Tella U

https://m.edsoo.ru/ff0abd2c
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https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

X B3aumoacucTaus. IlocToSHHBIN
AJIEKTPUYECKUM TOK"

58

KonTtponbHast pabora o Teme
"DnekTpuuecKue 3apsiabl. 3apsHKEHHBIE Tella U
uX B3aumojencTBud. [locTossHHBIN
anekTpuyeckuii Tok" / Beepoccuiickas
npoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

59

60

61

PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme
"TIOCTOSIHHBIN AIIEKTPHYECKH TOK" /
Bcepoccuiickas mpoBepodHas pabota

OnbIT OpcTena. MarHuTHoe nosje
3JIEKTPUYECKOT0 TOKa MaruutHoe rnose
KaTYIIKA C TOKOM

[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
JlaboparopHas pabota "M3ydeHue aeiicTBUs
MarHUTHOTO TOJIs1 Ha MTPOBOJIHUK C TOKOM"

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

63

DNeKTpOoABUTaTEIb MOCTOSIHHOTO TOKA.
Hcnonp30BaHne 2JIEKTPOABUraTENIEH B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.
JlaGopatopHas pabota "KoHcTpyupoBaHue u
U3ydeHue padoThl dNIeKTpoaBUrarens"

OmnbiTel @apanest. 3aKOH 3JEKTPOMarHUTHON
uHaykuuu. [Ipasuno Jlenna

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

64

65

DnekTporeHeparop. CrocoObl MOTydeHUs
INEKTPUYECKON SHEPTUHU. DIIEKTPOCTAHIINN Ha
BO300HOBJIIEMBIX HCTOYHHUKAX OHEPTrun

[ToaroroBka Kk KOHTPOJIBHOM paboTE MO TEME
"DIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

66 KonTtponbHas pabora o Teme 1 1 bubmmoreka [IOK
"DJIeKTPUUECKHE ¥ MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubmmoreka [IOK
"TensoBble siBICHUA" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ sIBICHUS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
9 KUIACC
N KonunuyectBo 4yacos Jara DJIeKTpOHHbIe UG pOBbIE
w/n Tema ypoka Beero Kontposbubie IIpakruyeckue n3yveHns o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
1 Mexanunyeckoe IBrxeHrne. MarepuaiibHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXaHHUYECKOTO JIBHKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKEHUE. 1
CpenHsisi © MTHOBEHHAasl CKOPOCTh
5 [IpssMonMHENHOE PaBHOYCKOPEHHOE IBUKECHHUE. 1 bubmuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSAMOJIMHENHOTO
6 PaBHOYCKOpEHHOTO ABMXeHus. [ paduk 1

CKOPOCTH



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

JlaboparopHas pabota "OnpeneneHue

bubmuoreka [JOK

! YCROPCHITL Teila TIPH pasH OyCKOpeHH?M https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW MIIOCKOCTH
8 CBobOomHoe manenue tei. OneiTel [anmnes
9 | lopnos avacrora chpasienns. Tumeras biorers LLOK
https://m.edsoo.ru/ff0ael76
yrJI0Basi CKOPOCTH
10 LeHnTpocTpeMuTenbHOE yCKOPEHHE
. bubmmoreka [JOK
11 [Iepssbiii 3ak0H HproToHa. BekTop cuibl https://m.e dSCIJ_EJ.ru /f0ae612
12 Bropoii 3akon HetoTona. PaBHoaelicTByromas bu6mmoreka [JOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cyneprno3unus cuil ]sgsg?/(;;eezzgjorﬁl 1036982
14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnuorexa [JOK
Hrprorona https://m.edsoo.ru/ffO0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka BH6H_H0TeKa LoK
https://m.edsoo.ru/ffOaeca?
16 Pemenue 3amau mo teme «Cuita ynpyrocTu
17 JlaGopatopHas pabota «OnpeneneHue bubnuorexa [IOK
AKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cina Tperns https://m.edsg).ru/fanf?SS
bubmuorexa [JOK
19 Pemenue 3agau no reme «Cuiia TpeHUS» httos://m.e dséf).ru /ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnuorexa [IOK
K03 (UIMEHTa TPEHHUS CKOIBXKCHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3amay mo treme "3akoHsl HeroToHA. but6mmoreka [IOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Cuia ynpyroctu. Cuna tpenus”

https://m.edsoo.ru/ff0afb8e

Cuia TSHKeCTH U 3aKOH BCEMHPHOI'O

bu6mmoreka [JOK

22 TSATOTEHHSL. Y CKOpEHHE CBOOOIHOTO MMaCHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepennus "JIBuxeHNE TET BOKPYT

23 rpaBuTannoHHOro 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"

24 Pemenue 3agau mo reme "Cuia TSOKECTH U bubmuoreka [JOK
3aKOH BCEMHUPHOI'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocmuueckas ckopocts. HeBecomocTs bubmmorexa [IOK
U [eperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHONR TOYKH.

26 AoGcomoTHO TBEPIOE Teso. PaBHOBecHe bu6mmoreka [JOK
TBEPOTO TEIIA C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. LleHTp TskecTn
PaBHOBecue MaTepualbHOW TOUKHU.

97 AGCOMIOTHO TBEPIOE TEIIO. Pa]iHOBeCI/Ie
TBEPJOTO TeJA C 3aKPETUIEHHOW OChIO
BpamieHusi. MomeHT cuiibl. LleHTp TskecTn
Pemenne 3agaq mo reme "MOMEHT CHJTBI. bu6mmoreka [IOK

28 HenTp TsxecTu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO TEMe

29 "MﬂexaHquCKoe )IBI/I:)KeHI/Ie. ]13)3aHM0;[e1710TBHe bubmmorexa [TOK

. https://m.edsoo.ru/ff0b0408
Ten

30 KonTtponbHas pabora o Teme "MexaHuueckoe bubmuorexa [IOK
nBwxenue. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
Nmnynbee Tena. Umnynsc cuiiel. 3aKoH Bu6morexa [IOK

31 COXpaHEHHUs UMITyJIbCa. YTIPYTroe U HEYNPYyroe

B3aMOJIENCTBUE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Pemenue 3anay no teme "3aKoH COXpaHEHUs

bubmuoreka [JOK

32 uMIyibca' https://m.edsoo.ru/ff0b096c
33 Ypoxk-koudpepenuus "PeakTuBHOE ABIKEHHE B
IIPUPOJIE U TEXHUKE"
bubnnoreka [JOK
34 Mexannueckas paboTa U MOIITHOCTh https://m.e dS(I)_E).ru /ff0b0as4
35 PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U bubmmorexa [IOK
CHIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenne paboThl
36 CHJIBI TPEHUS TIPH PABHOMEPHOM JIBM)KCHUHU
TeJIa TI0 TOPU3OHTAIBHOMN MOBEPXHOCTH
37 Cs3b sHepruu u paboTsl. [loTeHnnanpHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs DHEPTUU B MEXaHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bu6nuorexa [IOK
COXpaHEHUsI YHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe TBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonebaHus. BelHyKIeHHBIS bubnmoreka [JOK
KoneOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U IPYKUHHBIN MassTHUKU
1| xoneGunmt onmecrsoom Ty oo Bromiorex LLOK
Fpy3a https://m.edsoo.ru/ff0b197a
45 [IpeBparieHre sHEPrUN IpU MEXAaHHYECKUX

KOJIeOaHUIX



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

JlaboparopHas pabota «OnpeaeneHrne 4acToThl

46 . eBammii bubmuoreka [JOK
U neproja KojaebaHuii I WHHOT'O
P 26 https://m.edsoo.ru/ffOblaec
MasATHHAKA»
Jlaboparopnas padora «IIpoBepka
47 e3a . c poc ; eproja IE)O ega 5 3a bubmmorexa [IOK
HE3aBUCUMOCTH IIEPHUOJL JIeOaHUH T ,
p Py https://m.edsoo.ru/ff0b197a
MO/IBEIICHHOTO K HUTH, OT MacCChl Ipy3a»
Mexanunueckue BojHBL. CBOWMCTBA
48 examec ottt Ihoto . bubmuoreka [JOK
MEXaHNYECKUX BOJIH. JIOJIbHBIE U
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 VYpok-koH(pepeHus "MexaHU4eCKrne BOITHBI B
TBEPAOM Telie. CeicMUYEeCKHE BOTHBI"
50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa
51 Ypok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKUI pe30HaHC
VYpok-koHpepenuus "YapTpa3ByK u bubnuoteka [JOK
53 "
uH(]pa3ByK B MPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToxaroroBka K KOHTPOJILHOHW padOTE 110 TEME
54 "3AKOHEL COXDATHE P M P bubmuoreka [JOK
KOHBI COXpaHeHHsI. MeXxaHn4yecKue
PaHEHI> https://m.eds00.ru/ff0b25f0
KOe0aHusI U BOJIHEI
KonTtponbHas pabota o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KoyieOaHus u
BOJHEI"
DJIEKTPOMArHUTHOE MOJe. DJIEKTPOMarHuTHbHIE bubmuorexa [JOK
56
BOJIHEI https://m.edsoo.ru/ffOb2abe
57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH
58 Ypok-konpepenmus "llkana bubnmoreka [JOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

AJIEKTPOMATHUTHBIX BOJIH. Mcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H"

https://m.edsoo.ru/ff0b2fe6

Ypok-uccnenosanue "M3ydyeHue cBOiCTB

59 AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO BuGmmorexa LIOK
https://m.edsoo.ru/ffOb2c6c
MoOuIpHOTO Tenedona"
50 Pemenue 3a1ay Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpoMarHuTHas npupoja ceera. CKOpocTb bubnunoreka [JOK
cBeTa. BoIHOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. [IpsamonuHeitnoe
62 pacnpocTpaHeHue CBETa. 3armenus CoiHIA U Bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
Jlynsl
. 3akoH oTpaxxeHHs cBeTa. 3epkaia. Pemenue BuGmorexa [OK
3aJ1a4 Ha IPUMECHECHHUE 3aKOHA OTPAKCHHUS https://m.edsoo.ru/fob38cA
cBeTa
[Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS bubnmnoreka [JOK
64
cBera https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/IcnonbsoBZEI)/Ie nonHorpo BHYTPEHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpPaKEHHS B ONTHYECKHUX CBETOBOAAX
JlabopaTtopHast pabora "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUS CBETOBOTO
Jy4da OT yIJIa MTaJICHHs Ha TpaHuLE "BO3AYX-
crekso""
VYpoxk-koHpepennus "Mcrnonp30BaHre TTOJHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBS3b"
68 JIunzel. OnTryeckas cuiia JIMH3bI bubnmoreka [JOK



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

https://m.edsoo.ru/ff0b3f2c

bu6mmoreka [JOK

69 [TocTpoenne n300pakeHUH B TMH3AX https://m.edsoo.ru/ffob4dda
JlaboparopHas pabota "Onpenenenue
70 (bOKyEHorI()) paCfTOHHI/Iﬂ u oI:ITII[/meCKOI?I CHJTBI bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubnmoreka [JOK
71
npubops!"” https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "Jledextsl 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbITHI
74 Hrrorona. Cnoxenue CHCKTpaJ'II)HI)I:X IIBETOB. bubmmorexa [JOK
https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceera
JlabopaTtopHas padota "ONbITHI 11O
75 pa3lioKEHUI0 OEI0ro CBETa B CIEKTP U bubnuoteka [JOK
BOCIIPHUSTHIO I[BETA MPESIMETOB MTPU MX https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
76 Ypok-npakTukyM "BoIHOBBIE CBOMCTBA CBETA!
nucnepcus, MHTepdepeHnns U qudpaxus’"
77 OmnsiTel Pe3epdopaa v rmianetapHas Mojiemb bubnmnoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue 1 MOTJIOIEHHE CBETa aTOMOM. bubnmoreka [JOK
KBantsl. JInneituaTsie crieKTpbl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabnroneHne CieKTpoB bubnmoreka [JOK

UCITyCKaHUs"

https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

bubmuoreka [JOK

81 PammoaKTHEROCTE 1 €€ Bie! https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO sipa. Hyknonnast Mojiens BuGmmorexa LIOK
https://m.edsoo.ru/ff0c18ac
bu6mmoreka [JOK
83 PanuoakTuBHbIe peBpatieHus. M30Tombl https://m.edsoo.ru/ffoclals
Pemenue 3agau mo teme: "PagnoakTUBHBIC bubmuoreka [JOK
84
npeBpamicHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 Ypok-koHpepenus "PaguoakTuBHbIC bubnunoreka [JOK
U3JIy4CHHUS B PUPOJIC, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmmorexa [IOK
87
3apsI0BOTO U MacCOBOI'O YHCET https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siiep. CBA3b Macchl U bu6nuorexa [IOK
88
SHEPruu https://m.edsoo.ru/ff0cld7a
89 Pewmenne 3amgau no reme "Anepusie peakuun”
90 Peaknnn cunTesa u nenenus saep. Mcrounukn bubnuorexa [JOK
sHepruu CoHIa ¥ 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.
91 JleficTBHS paguOAKTUBHBIX U3Iy4YEHUN Ha
JKUBBIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJILHOU paboTe MO TEMe
92 "DIeKTpOMarHuTHOE TMOJIE. bubnmoreka [JOK
DJeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBieHUS"
KonTposnbhas pabora no Teme
93 "DNEeKTPOMarHiuTHOE TOJIE.

DneKTpoMarHuTHeie BoJHbI. KBaHTOBBIE



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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ABIIEHUS"

94 [ToBTOpenue, 0600meHue. JlabopaTopHbIe 1 1 bubmuorexa [JOK
pabotsI 1o kypcy "B3aumonerictBue Ten" https://m.edsoo.ru/ff0c245a
o HOBTeOpeHI/IC, 06066HIG;—II/IG. Pemenue . . BuGmorexa LOK
ACUCTHBIX U KAYECTBEHHBIX 3a71a4 110 TeM
ﬁ) j 8 https://m.edsoo.ru/ff0c2572
TernoBbIe MPOIECCh
o [ToBTOpenue, 0600menHue. Pemenue . BuGmiorexa LIOK
ACUCTHBIX U KAYECTBCHHBIX 33124 110 TeMe
P . A https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarencii'”
5| paeomntn rasoomama st o o 1 bGiorer LIOK
%,) " 8 https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
[ToBTOpeHue, 0600meHne. JlaboparopHbie bubnnoreka [JOK
98 1 1
paboThI 1o Kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu bubnnoreka [JOK
99 1
1o TeMe "3aKOHBI COXpaHEHHsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnnorexa [JOK
o teme "Kosebanwst u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnunoreka [JOK
no teme "CBeToBbIC sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1
no teme "KBanroBas u sigepHast puzuxa”
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MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

11
1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111eT0 00pPa30BaHUs

HCII0JIb30BATh M3YUYCHHBIC ITIOHATHUSA

pa3nauyath SIBICHUS 1O OMUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE

1.3

1.4

1.5

1.6

1.7

1.8

1.9

pacro3HaBaTh IPOSIBICHUE HW3YYCHHBIX (DU3MYECKHX SBICHUM B OKPYKAIOIIEM
MHUpe, B TOM 4Hcle (U3UYEeCKHe SIBICHUS B MNPUPOJE, MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B yueOHYIO, BEICNIATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(bu3MUYeCKUX SIBICHUN

ONKCHIBATh HW3YYCHHBIE CBOWCTBA TN W (U3UYECKHE SIBICHUS, HCIOIb3YS
¢u3nyeckue BENMYMHBI, NPH ONMCAHUU IMPABWIBHO TPAKTOBaTh (U3NUYECKUN
CMBICIT HCHOJB3YEMBbIX BEIMYUH, WX OOO3HAYCHHS W EIUHHIBI (U3UICCKUX
BEJIMYMH, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO (PU3HYECKYIO BEJIMYHHY C
IPYTUMH BETUYMHAMH, CTPOUTH IpaUKU M3YYEHHBIX 3aBUCHMOCTEH (DU3NYECKUX
BEJINYUH

XapaKTepu30BaTh CBOWCTBA Tell, (U3MUYECKUE SIBJICHHUS U MPOLECCHI, HCIOIb3YS
W3YYCHHBIC 3aKOHBI, TPU OSTOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA H
3aMKChIBAaTh €r0 MATEMAaTUYECKOE BhIpaKEHHE

OOBSICHATH (hU3MYECKHE SBJICHMS, MPOLECCHl M CBOMCTBA TE€Jd, B TOM YUCIE U B
KOHTEKCTE CHUTyallUd MIPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATh
IPUYMHHO-CJIEJICTBEHHBIE CBSI3H, CTPOUTH 00bsACHEHHE U3 | — 2 JIOTHYECKUX I11aroB
c omopod Ha 1 — 2 W3y4EeHHBIX CBOMCTBA (PU3UUYECKUX SBICHUH, (PUINUECKUX
3aKOHA WM 3aKOHOMEPHOCTH

pemath pacuéTHble 3a7aud B 1 — 2 neHCTBHs, UCHOJB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIME (PU3WYECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 3aJaud
3aIllUCBIBAaTh KPATKOE YCIIOBHE, MOACTABIATh (PU3HMUECKUE BEINYMHBI B POPMYIIBI U
MIPOBOAUTH PACUETHI, HAXOJUTH CIIPABOYHBIC JTaHHBIE, HEOOXOIUMBbIE JJIsl PEIICHUS
3ajJ1a4, OLICHUBATh PEATMCTUYHOCTh NOJYYeHHON (PU3NYECKON BETMUYHHBI

pacrno3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (PU3MUECKHUX
METOJOB, B OIKMCAHUM HCCIECIOBAHMS BBIACIATH IPOBEPSIEMOE IPEATIOI0KEHHUE
(rumotesy), pa3nuuyaTh U MHTEPIPETUPOBATH MOIYYEHHBIH pe3yJabTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, JIeNaTh BBIBOJBI 110 €T0 Pe3ysIbTaTaM

MPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUN WM (U3HUYECKUX
CBOWCTB Tel: (OpMyIHpOBaTH TMPOBEPSIEMBbIE MPEATOIOXKECHHSI, COOUPAThH
YCTaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYJIOBaHMs, 3alHChIBaTh XOJ OMNbITa U
(hopMyIUPOBATh BHIBOJIBI

1.10

BBINIOJIHATH MpPSIMbIE M3MEPEHHS C HCIOJIb30BAaHUEM aHAJIOTOBBIX M LU(MPOBBIX
npuOOpOB, 3aMMCHIBATh MOKa3aHUS NMPHOOPOB € Y4ETOM 3aJaHHOU aOCOIIOTHOM
MTOTPEIIHOCTH U3MEPEHUN




111

1.12

1.13

MIPOBOJIUTH MCCIIEOBAHNE 3aBUCMOCTH OJHOU (PU3MUECKON BEIMUYMHBI OT APYron
C MCIIOJIb30BaHUEM IPSIMBIX M3MEPEHUH, y4acTBOBATh B IUIAHUPOBAHUM Y4EOHOTO
UCCIICIOBaHMsI, COOMpaTh YCTAaHOBKY W  BBINOJHATH HW3MEPEHUs, CIEAys
IPEUIOKEHHOMY IIIaHy, (UKCUPOBAaTh pe3yJbTaThl MOIYYEHHOW 3aBHCHMOCTH
(U3NYECKUX BETUYMH B BUJIE IPEIOKEHHBIX TaOIUI] U TPa(UKOB, 1€1aTh BHIBOIBI
110 pe3yJIbTaTaM MCCIEIOBAHUS

MPOBOUTh KOCBEHHbIC U3MEPCHUsT (DU3MUSCKUX BEIHUYUH, CICAYS MPEIIOKCHHOM
MHCTPYKLIMU: TP BBIIOJHEHWH M3MEPEHUH COoOMpaTh HKCIEPUMEHTAIbHYIO
YCTAHOBKY U BBIYMCIISATh 3HAYEHHE UCKOMOMN BEJTHMYHHBI

coOroIaTh TpaBWia TEXHUKH O€30IacHOCTH MpH paboTre ¢ J1abopaTOpPHBIM
o0opynoBaHUEM

1.14

1.15

yKa3plBaTh NPUHIUIBI J€HCTBUA NpPHOOPOB ©  TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPUHLUIBI ACUCTBUS HM3YYEHHBIX IPUOOPOB M TEXHUYECKHX
YCTPOMCTB € MOMOIIBIO UX OMUCAHUS, UCTIONIB3YS 3HAHHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXOMMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEpHl (HAXOAUTh WHGOPMALMIO O MpPUMEPax) MPAKTUYECKOTO
HUCIIOJIb30BaHUA (i)PBI/I‘-IGCKI/IX 3HAaHUUA B HOBCCIIHCBHOI;'I KHU3HU JIA oOecrieueHus
0€30MacHOCTH MpH OOpalleHHH ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMHU,
COXPAaHEHUS 3JIOpPOBbS M COOJIOJACHHS HOPM JKOJIOTUYECKOTO IIOBEIACHHS B
OKpY>Karolllen cpejie

1.16

1.17

OCYIIECTBISTH OTOOP UCTOYHUKOB MHPOpPMALUU B ceTH VHTEpHET B COOTBETCTBUH
C 3a/laHHBIM TOHUCKOBBIM 3allPOCOM, Ha OCHOBE HUMEIOIIUXCA 3HAHUW U IYTEM
CpaBHEHHSI PA3IMYHBIX MCTOUYHUKOB BBIICIATH MH(POPMALUIO, KOTOPAS SIBIISETCS
MIPOTUBOPEUUBOI UITU MOXKET OBITh HEJJOCTOBEPHOI

UCIONIb30BaTh TPU  BBINOJIHEHUHM Y4YEOHBIX 3aJaHUl  HAyYHOMOIYISPHYIO
TUTEpaTypy (U3NYECKOTO COJCPIKAHUS, CIPABOYHBIC MaTEpUaJbl, PECYPCHl CETH
Wurtepuer, Bnaaerb mnpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
vH(pOpMaIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

1.18

co371aBaTh COOCTBEHHBIC KPATKHE MMCbMEHHBIC U YCTHBIE COOOIIEHUS HA OCHOBE 2
— 3 UCTOYHUKOB MH(MOpMaLUK (GUZUYECKOTO COAEPIKAHUS, B TOM YUCIE MyOIHYHO
Jenatb  KpaTKHE COOOIIEHHMs O pe3yjibTaTaX MPOEKTOB WM  Y4€OHBIX
WCCIEAOBAaHUM, TPHU 3TOM TIPAMOTHO HCIOJIB30BaTh HW3YyYEHHBI MOHATUHHBIN
anmapat Kypca (U3uKH, COMPOBOXKIATh BBICTYIIJICHUE MTPE3CHTAIINEH

1.19

8 KJIACC

TP BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHUHN paclpeessiTh 0013aHHOCTH
B IPYIIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3aJa4aMH, CIEAUTh 3a BBIIIOJHEHUEM
UIaHa JEUCTBUH, aJeKBaTHO OIIEHMBATHL COOCTBEHHBIM BKJIA[ B JIESITEILHOCTD
TPYIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE, YUYUTHIBASI MHEHHE
OKpY>KaroInX

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

pas3inyaTh ABJICHUSA IO OIMHCAHHUIO UX XAapPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JACMOHCTPUPYIOIIHUX TAHHOC (bI/ISI/I‘-ICCKOe SBJICHUC




1.3

1.4

1.5

1.6

1.7

1.8

pacrmo3HaBaTh MPOSBICHHUE HW3YYCHHBIX (U3MUYECKUX SBICHUN B OKpPYKAIOIIEM
MHUpE, B TOM 4Hcie (QU3NYECKUE SIBICHUS B MPUPOJE, NMPH 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a/1a4y B YUE€OHYIO, BBIJICNIATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3nYecKuX SIBICHUN

ONMCHIBaTh M3YYECHHBIE CBONCTBA TeJ M (PU3MUECKUE SBICHUSA, MCIOJb3Ys
¢u3nvecKkrue BeIMYUHBI, IPU ONMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT
UCIOJb3yEeMbIX BEJIMYMH, OOO3HAYEHMS M E€AUHULBl (PU3MYECKHX BEIUYMH,
HAXoAuTh (OPMYJIBI, CBS3BIBAIONINE JAaHHYIO (PU3MUECKYIO BEIMYHMHY C JAPYTHMMHU
BEJIMYMHAMH, CTPOUTH Ipa)KH U3y4EHHBIX 3aBUCUMOCTEH (hU3MUECKUX BEINYUH

XapaKTepu30BaTh CBOICTBa Tel, (hU3MYECKHUE SIBICHUS M TMPOIECCHI, HCHOJIb3Ys
M3YYCHHBIC 3aKOHBI, MPU STOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMaTUYECKOE BhIPAKEHUE

OOBSICHATh (U3NYECKHUE NPOLIECChl U CBOMCTBA T, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUl  NPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BBIABIATH  IPUYMHHO-
CIICZICTBEHHbIE CBS3HM, CTPOUTh OOBACHEHME M3 | — 2 JOrMYECKUX IIAroB ¢
noMoIbi0 1 — 2 M3y4EeHHBIX CBOWCTBA (PM3UYECKUX SIBICHHUH, (PU3NYECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH

pemiats pacdy€THble 3a1ayd B 2 — 3 JAEWCTBUA, HCIONB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBatOlME (DM3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCIOBUS 3aJayu
3aMUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK JAHHBIX JUISI PEIICHUS
3aJ1a4u, BHIOMPAThH 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE JIJIs €€ pelIeHHs], TPOBOIUTh
pacy€Tbl W CpaBHUBATH IMOJIYYECHHOE 3HAYCHHE (PU3UUYECKOW BEITUYUHBI C
W3BECTHBIMU JTAHHBIMU

paciio3HaBaTb HpO6J’I€MLI, KOTOPBIC MOXKHO PCIIWTL IIPU IMOMOIIH Q)HBHHGCKHX
METO/J0B, HCII0JIb3Ys OIIMCaHHuEC HUCCICI0BaHUsI, BBIACIIATDH ITPOBEPACMOC
MIpCAITIOJI0KCHUC, OUCHUBATL IIPABHUJIBHOCTL IIOPAJAKA IPOBCACHHA HUCCICOOBAHMA,
J€J1aTh BBIBO/IbI

1.9

1.10

1.11

1.12

MIPOBOAUTH ONBITHI MO HAOMIOAEHUIO (U3NYECKUX SBJICHUN WIH (PU3HYECKUX
CBOMCTB TeJ: (OPMYIHPOBATH MPOBEPSEMbIE MPEANIONIOKEHHUS, COOUPATh YCTAaHOBKY
U3 TPEAJIOKEHHOT0 O00O0pYyIOBaHMS, OMUCHIBATH XOJ ONbITa M (POPMYIHPOBATH
BBIBOJIbI

BBIMOJIHATE MpPSIMble M3MEPEHHsI C MCIIOJIb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB U
JAaTYNKOB (DU3MUECKUX BEJIMYMH, CPaBHUBATh PE3YJbTaThl U3MEPEHUN C Yy4ETOM
3aJJaHHO} aOCOIIOTHOM MOTPENIHOCTH

MIPOBOMTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PM3MUECKOI BEIMYUHBI OT IPYToM ¢
WCIIONB30BAaHUEM TPSIMBIX HW3MEPEHHI: ITUIAaHUPOBATh HCCIEI0BaHUE, COOMpaTh
YCTaHOBKY U BBINOJHSITH U3MEPEHUSs, CIIeAys MPEIJIOKEHHOMY IIaHy, GUKCHPOBAThH
pe3yabTaThI MOJTYYEHHON 3aBUCUMOCTH B BUJI€ TAOJIHI] ¥ TPadUKOB, JI€TIaTh BHIBOIBI
10 PE3yIbTaTaM UCCIEA0BAHUS

IIPOBOAUTH KOCBCHHBIC HN3MCPCHUA (1)I/ISI/ILIQCKI/IX BEJINYHNH: IIJIAaHUPOBATH

HU3MCPCHMU, COGI/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY, CJICAYA HpCI[HOH(CHHOﬁ
HHCTPYKIMH, U BBIYHUCIATD 3HAYCHUC BCIINYNHBL

1.13

1.14

1.15

coOnofaTh TMpaBuiIa TEXHUKUM O€30MacHOCTH Mpu pabdoTre ¢ 1abopaTOpHBIM
o0opynoBaHUEM

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOWCTB C OTIOPOM HA UX OMHUCAHUS, UCIIOIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SIBJIICHUH ¥ HEOOXOAUMBbIe Pr3nYecKre 3aKOHOMEPHOCTH

paciio3HaBaTbh MPOCTBIC TCXHUYCCKHUC yCTpOﬁCTBa N U3MCPUTCIBbHBIC HpI/I60pLI 1o




CXCMaM U CXCMATHYHBIM PUCYHKAM, COCTABJIAATH CXCMbI SJICKTPUYCCKUX Lerei ¢
MMOCJICAOBATCIIBHBIM W MapaJuICIBHBIM  COCAMHCHUCEM  OJIEMCHTOB, pasjinyas
YCJIOBHBIC 0003HaYCHHS JICMCHTOB SJICKTPHUICCKUX Lernei

1.16

NPUBOANUTH MpPHUMEPH (HAXOIUTh HHPOPMALUIO O NpUMEpax) MPAKTHUYECKOTO
UCTIONIB30BaHUS (PU3MYECKUX 3HAHUHM B TOBCEJHEBHOW JKM3HH ISl OOecriedeHUs
0€30MacHOCTH TMpH OOpaIleHUuH C MPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHsI 3[0POBbS M COOJIOACHHUS HOPM JKOJOTMYECKOTO IIOBEACHUS B
OKpY>Karollen cpejie

1.17

1.18

OCYIIECTBISATH OUCK HH(popManmu Gu3ndeckoro coaep:kanus B cetu UHTEepHET, Ha
OCHOBE HMEIOIIMXCS 3HAHMK W IMYTEM CpPaBHEHHS JIOMOJHUTEIbHBIX HMCTOYHUKOB
BBICTISITE MH(POPMAITUIO, KOTOpas SBJISETCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOMU

UCIOJIb30BaTh TPU  BBINOJHEHWH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJISPHYIO
TuTepaTypy (PU3MUECKOro COJEpKaHUs, CIPABOYHBIC MAaTEpHAIbl, PECYPCHl CETH
Wntepner; Bnaaerp mnpuéMaMu KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHUs
WH(OPMAIIMY U3 OJTHON 3HAKOBOU CHCTEMBI B JAPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHE YCTHBIC COOOIICHHs, 0000mmas
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJIEPKAHUs, B TOM YHCIIE
MyOJIMYHO TMPEACTaBIATh PE3YyNbTaThl MPOEKTHONM WM  HCCIIEeI0BATENbCKOM
JEATEIIbHOCTH, IPU OSTOM TPAaMOTHO HCMOJIb30BATh W3YYCHHBIM MOHATUNHBINA
anmnapart Kypca GU3MKH, COMPOBOKIATH BBICTYINICHUE MPE3eHTalluei

IIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX IMPOIIECCOB
pacrnpenensaTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTaBICHHBIMH 3a[a4aMH,
CIIEIUTh 32 BBIMIOJIHEHUEM IUIaHA JEHCTBUI M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIaJA B JEATEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMOJICHCTBHE, MTPOSBIISAA TOTOBHOCTD pa3peiaTh KOHPIUKTHI

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh M3YUYCHHBIC ITOHATUSA

1.2

1.3

14

1.5

pasiinyaTh ABJICHHS IO OIMMMCAHUIO UX XaPaKTCPHBIX CBOICTB 1 Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (bI/ISI/I"IeCKOC SIBJICHUC

pacrno3HaBaTh MpPOSBIEHUE W3YYEHHBIX (U3NYECKUX SBJICHUI B OKpY)KaIOIEM
MHUpE, B TOM 4YHcie (PU3MUECKHE SIBIEHUS B NPUPOJAE, NPU ATOM IEPEBOAMUTH
MPaKTUYECKYI0 3a7adyy B Yy4YeOHYIO, BBIJENATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKku) puU3HUECKUX SBICHUN

ONUCHIBaTh M3y4YEHHbIE CBOWMCTBA Tel M (U3HYECKHE SIBJICHUS, HCIIONB3Ys
¢u3nyuecKkue BENIUYUHBL, TPU ONUCAHUM TPABWIBHO TPAKTOBATh (PU3NUYECKUI
CMBICJI HCTIOJIb3YEMbIX BEIWYHMH, 0003HAYEHUS M €AUHUIBI (PU3UUECKUX BEJINYMH,
HaXOJUTh (DOPMYJIbI, CBSA3BIBAIONINE JAaHHYIO (PU3MUECKYIO BEJIMYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IPa)KHU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUNUUH
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHHUS M TPOLECCHI, UCIONb3Ys
M3Y4YECHHbIE 3aKOHBI, IPU STOM JaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHa U
3aUCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE




1.6

OOBSICHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallMil NPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa: BbIABIATh MPHUYUHHO-
CIICZICTBEHHBIC CBS3U, CTPOUTH OOBSCHEHHE W3 2 — 3 JIOTMYECKMX IIaroB C
MOMOMIbIO 2 — 3 W3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBIECHUH, (PU3NYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

1.8

pemaTth pacy€THbIC 3a7ayd (OMUpPAIOIIUECS HA CUCTEMY W3 2 — 3 ypaBHEHUH),
UCIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOLINE (PU3NYECKUE BEIIUYUHBI: HA OCHOBE
aHaJIM3a yCIIOBUS 3aJlayy 3alMChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEJOCTAIOIINE
Wik U30bITOYHBIC JaHHBIE, BbIOMpATh 3aKOHBI M (POPMYJbI, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTH PACUETHl W OLEHUBATh PEATMCTHUYHOCTH IOJYyYEHHOTO
3HaueHUs! GU3NYECKOM BETUUHHBI

PacCIIO3HaBaTb HpOGJ’IGMH, KOTOPBIC MOXXHO PCIIWUTL IIPpH IIOMOIIU (1)I/I3I/I‘ICCKI/IX
METOOO0B, HCIIOJIB3YyA OIIMCAaHHuC HCCJICIOBaHUA, BBIICIIATH IMPOBEPACMOC
IIPEAIIOJIOKECHUEC, OLCHHUBATL IIPABUJIBHOCTL ITIOpAAKa IIPOBEACHHA HCCICIOBAHUA,
ACJIAaThb BbIBOAbI, MHTCPIIPETUPOBATH PC3YJIbTAThI Ha6HIOI[€HHfI 1 OIIBITOB

1.9

1.10

IMPOBOAWUTL OIIBITHI 110 Ha6J'IIOI[€HI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJIECHUU WU (1)I/I3I/I‘-IGCKI/IX
CBOWCTB TEJI: CaMOCTOSITEIbHO COOHMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
00OpyIOBaHUs, OMHCHIBATH XOJA ONBITA W €ro pe3yibTaThl, (OPMYIHPOBATH
BBIBO/IbI

MPOBOJIUTH MTPU HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTPENEIsisl CpeaHee
3HAYCHUE M3MEPSIeMOll BeMMYMHBI ((POKYCHOE PacCTOSIHUE COOMPAIOIICH JIMH3BI),
000CHOBBIBATh BBIOOP CII0C00a M3MEpEHUs (M3MEPUTEIHHOTO TPrOOopa)

111

IPOBOJUTH  HCCIECJOBAHWE  3aBUCHUMOCTEH  (DM3MYECKMX  BEIMYHH  C
UCMOJb30BAaHUEM  MpPSMbIX  M3MEPEHWi:  IUIaHUpOBaTb  HUCCIIEAOBaHHE,
CaMOCTOSITENTLHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yJbTATHI IOIY4YECHHON
3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUJE TaOIMULU I'padUKOB, /€1aTh BBIBOJbI
110 pe3yJibTaTaM HCCIEA0BAHUS

1.12

MPOBOAUTh KOCBEHHBIE U3MEpPEHHs (PU3MUECKHX BEJIWYMH: IUJIAHUPOBATh
U3MEpEeHus, cOOMpPaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJIHITH U3MEPEHUS,
cienys TMpPEUIOKEHHONM WHCTPYKIUMHM, BBIYMCIATh 3HAYEHUE BEIWYUHBI U
AHAJIM3UPOBATh IIOJIYYCHHBIE pE3yNbTaTbl C YYETOM 3aJaHHOW IOIPELIHOCTH
U3MEPEHUI

1.13

1.14

1.15

coOnrofaTh MpaBuia TEXHUKH O€30IacHOCTH Ipu padbore ¢ 1abopaTOPHBIM
00opynoBaHUEM

pa3nuyaTh OCHOBHBIE MMPU3HAKH M3YYEHHBIX (PU3NUYECKUX MOJENei: MaTepraIbHast
TOYKa, a0COIOTHO TBEPJIOE TEJIO, TOUYCUHBIM UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJEIIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO SApa

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS H3YyYEHHBIX MHPUOOPOB M TEXHUYECKHX
YCTPOWCTB € ONOpPOM Ha HMX ONMCAHUSA, HUCIHOJB3YyS 3HAaHUA O CBOMCTBAxX
(bu3NYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTHU

1.16

1.17

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PHUCYHKH W3YYEHHBIX TEXHHUYECKUX
YCTPOMNCTB, H3MEPUTENbHBIX MNPUOOPOB M TEXHOJOTHYECKHUX IPOLIECCOB IMPH
pelieHnr y4eOHO-TIPaKTUYECKUX 3aJad, ONTHUYECKHE CXEMbl JUIsi MOCTPOCHHUS
n300pakeHUH B IUIOCKOM 3epKaJie M cOOMparole JuH3e

NPUBOANUTH MpPHUMEPH (HAXOIUTh HMH(POPMALMIO O MNpUMEpPax) MPaKTHYECKOTO
WCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JJs oOecreueHus
0e30macHOCTH MpH OOpalleHuu ¢ NpuOopaMu M TEXHUYECKUMH YCTPOHCTBaMH,
COXpAaHEHHUs 370pPOBbsi U COOJIOACHHS HOPM DHKOJIOTMYECKOrO IOBEACHUS B




OKpYJKarollleH cpene

1.18

1.19

OCYIIECTBIATh OUCK HH(pOpManmu (U3NIECKOro colepkanus B cetu MHTepHeT,
CaMoCTOSITeNIbHO (OPMYIIUPYS MMOUCKOBBIM 3aIIPOC, HAXOAUTDH IYTH OINpPEACTICHUS
JOCTOBEPHOCTH IOJIYYCHHON HH(MOpMAlMM HA OCHOBE HMMCIOIIUXCS 3HAHUA U
JOTIOJIHUTEIbHBIX HCTOYHUKOB

WCIOJIb30BaTh MPHU  BBIIOJHEHUH Y4YEOHBIX 3aJaHUil HAYYHO-MOMYJISPHYIO
TUTepaTypy (PU3UUECKOTO COJEpIKaHUs, CIPABOYHBIE MAaTEPHAIbI, PECYPCHl CETH
WutepHer; BianeTh npuéMaMu KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpazoBaHUs
nH(OPMAIIUY U3 OJTHON 3HAKOBOU CUCTEMBI B APYTYIO

1.20

1.21

co3gaBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC C006H_[€HI/ISI Ha OCHOBC
MHGOpMALUU U3 HECKOJIIBKMX HMCTOYHHUKOB (PU3MUYECKOTrO COJEpKaHMsl, MyOIMYHO
MIPEACTABIIATh PE3YIbTaThl IPOCKTHOW WM HCCIIEIO0BATEIbCKON NEATEIBHOCTH,
IIPY 3TOM I'PaMOTHO HCIIOJIb30BaTh U3yYCHHBIN MOHATUWHBIN amnmnapaTr u3y4aeMoro
pa3gena (U3MKKM M CONMPOBOXKIATH BBICTYIUICHHE MpPE3CHTAlMed C Yy4E€ToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

MIPU BBIMOJIHEHUHM YYEOHBIX MPOCKTOB W HCCICIOBAHUN (PU3UYECKUX IPOIECCOB
pacmipenenaTh OO0s3aHHOCTH B TPYIIEe B COOTBETCTBHU C TIOCTaBICHHBIMU
3aJauaMH, CIICJUTh 3a BBIMOJIHEHHEM IUIaHA JCUCTBUH W KOPPEKTHPOBATH €TO,
aJICKBaTHO OIICHUBATh COOCTBEHHBIH BKJIA]] B JICATEIILHOCTh TPYIIIbI, BEICTPAUBATH
KOMMYHHKATHBHOE  B3aMMOJCHCTBHE, TIPOSBIISAS  TOTOBHOCTh  pa3peliaTh
KOH(JIMKTBI




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

7 KJIACC
Kon
Kona anemenTa IIpoBepsiemMble 3JIEMEHTHI COEP:KAHUSA
pazjiena
®U3UKA U EE POJIb B [IO3HAHMHU OKPYXXAIOIIETO MHMPA
Ousuka — Hayka O mnpupojne. SBienus npupoabl. dusznueckue
11 SIBJIICHUSI: MEXAHUYECKHE, TEIUIOBBIC, JICKTPUYECKHE, MAarHUTHBIE,
CBETOBbIE, 3BYKOBBIE
Ouznyeckue BeMUYUHBL M3MepeHne (PU3NYECKUX  BEITUYHH.
1.2 duznyeckue puOOpEI. [TorpemHocTsb U3MEpEHUH.
MexnyHapoaHas CUCTEMA eIMHUIL
EctecTBeHHOHAY4YHBIN METOJ MO3HAHUS: HAOIIO/ICHUE, TOCTAHOBKA
1 1.3 HAay4yHOTO BOIPOCA, BBIIBIDKCHHWE THIIOTE3, OJKCIEPUMEHT IIO
MIPOBEPKE THIOTE3, 00BSICHEHHE HA0II01aeMOT0 SIBICHUS
1.4 Onucanne GU3NYECKUX SBJICHUN C MOMOIIBIO MOIEIIEH
[IpakTuueckue pabOTHI:
###Par###113mepenne paccTossHUI.
15 #H##Par###l3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.
' #H#Par##H##0OnpeneneHue pa3MepoB MaJlbIX Tell.
###Par##l13mepeHrue TeMnepaTtypbl IpU MOMOIIU KUIKOCTHOTO
TEPMOMETPA U TATIYMKA TEMIICPATYPBI
ITEPBOHAYAJIbHBIE CBEJIEHM S O CTPOEHNU BEHIECTBA
21 #H##Par###CTpoeHre BEIIeCTBA: aTOMBI M MOJIEKYJIbI, UX Pa3MephI.
' OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIECTBA
###Par###]|prokenne  yactur,  BemectBa. CBSI3b  CKOPOCTH
2.2 JIBUKEHMSI 4YacTULl C TemIepaTypoil. BpoyHOBckoe JBHXKEHUE,
g dy3us
2.3 B3aumojielicTBUE YacTHI] BEIIECTBA: MPUTSHKEHUE M OTTAIKUBAHHE
###Par##H# ArperaTiple  COCTOSIHUSL BEIECTBA: CTPOEHHUE TIa30B,
2 24 KUAKOCTeH W TBEPABIX (KpHUCTAUIMYECKUX) Ted. BzauMocBszb
' MEX/1y CBOMCTBAMHM BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX H
WX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oc00EHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[IpakTuueckue padbOTHI:
##HPar###Ouenka nuameTrpa aroMa  METOJOM  paaoB (¢
ucrnosib3oBanueM ¢otorpaduit).
2.6
#A##Par###OnbpIThl 10 HAOIOICHUIO TETIJIOBOTO PACIIHPEHUS Ta30B.
H#HHHPar###OnbITHI o 0OHApYKEHHIO JIEUCTBUS cun
MOJICKYJISIPHOTO TIPUTSDKEHUS
JIBDKEHUE U B3AMMOJIEMCTBUE TEJI
3 31 Mexanuueckoe JBWKEHHE. PaBHOMEpHOE U HEpaBHOMEpPHOE
) JBUKCHUE
3.2 #H##Par###Ckopocth. CpenHsisi CKOPOCTh TPH HEPAaBHOMEPHOM




JBHKEHUHU. Pacu€r myTu 1 BpEMEHH IBUKEHHUS

3.3

SBnenue wuHepuuu. 3aKOH WHEpUUU. B3aumopelcTBUe Ten Kak
MpUYMHA U3MEHEHHUs CKOPOCTU JBMXKEHHUA Tel. Macca kak Mepa
WHEPTHOCTH TEJIA

3.4

#HH#HPar### LnoraocTs BertecTBa. CBI3b IIOTHOCTHA C KOJIUYECTBOM
MOJICKYJI B €IMHHIIC 00BhEMA BEIIECTBA

3.5

Cuira xak XapaKTCPUCTHUKA BBaHMOﬂCﬁCTBHH TCII

3.6

Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuiibl ¢ MOMOIIBIO
JIMHAMOMETpa

3.7

#HH#HPar### SABnenue TaroreHus U cwia TsHkecTtd. Cuiia TSHKECTH Ha
npyrux mianerax. Bec tena. HeBecomocTth

3.8

Cuna tpenusa. TpeHHe CKOJbXKEHHS W TPEHHUE MOKOsA. TpeHue B
MIPUPOJIC U TEXHUKE

3.9

#H##Par#H#Cnoxenre Cwi, HalpaBICHHbIX IO OJHOW HPSMOIL.
PaBHozelcTBYIOMIAs CHII

3.10

[MpakTrueckue paboTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBW)KCHHUS (IIapuka B
KHUJKOCTH, MOJENH 3JCKTPHYECKOTO aBTOMOOWIIS M TaK Jaiee).
Omnpenenenne cpeHe CKOPOCTH CKOIBKEHUS OpyCcKa MITH IIapuKa
[0 HAKJIOHHOM mIockocTu. OmnpeseneHue IMIOTHOCTH TBEPAOTO
tena. ONBITEL, JEMOHCTPUPYIOIIUE 3aBHUCHUMOCTbh PACTSKEHUS
(redopmanuu) MNPYXKUHBI OT TNPUWIOKEHHONW cuibl. OmBbITHI,
ACMOHCTPpUPYIONIUC 3aBUCHUMOCTL CHJIbI TPCHUS CKOJIBKCHHA OT
Beca TeJla U XapakTepa CONPHKACAIOIINXCS TIOBEPXHOCTEH

3.11

@usnueckue SBICHUS B IPUPOAE: IPUMEPHl IBMKEHUS C
Pa3IMYHBIMU CKOPOCTSMH B JKUBOM W HEXUBOW NPUPOAE, IECHCTBUE
CWJIBI TPEHMS B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue YCTPOﬁCTBaI JAUHAMOMCTpP, ITOAIUITHUKH

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/IC TBépI[Ol"O terma. CnocoObl YMCHBIICHUA U YBCIWYCHUA

4.1
JTaBJICHHUS
42 JaBnenue ra3za. 3aBUCMMOCTh JIaBJICHHS Ta3a oOT 00bEMa,
] TEeMIIepaTyphl
43 Ilepenaya naBieHust TBEPABIMU TellaMH, >KUIKOCTSIMH M Ta3aMH.
' 3akoHn [lackans. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh JaBJICHUS KHUJIKOCTU oT TJTyOUHEI.
4.4 I'mapocraTuyeckuii napajiokc. CoooOmmaroruecs COCY/[IbI.
['upaBnruecKre MEXaHU3Mbl
Atmocdepa 3emnu U arMocdepHoe naBieHue. [IpuunHBI
45 CYIIECTBOBaHUS BO3IyLIHON 06osouku 3emiu. OnsiT Toppuuesniu.
' 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJ YPOBHEM
Mops
46 W3mepenue armochepHoro nasieHus. IIpubopbl Uit M3MepeHus
] aTMOC(hEepHOTO TaBJICHHS
47 JlelicTBMe JKHUJIKOCTM W Ta3a Ha NOTPYKEHHOE B HUX TeJO.

BritankuBatomas (apxuMeoBa) cuiia. 3akoH Apxumena




4.8

[InaBanue ten. Bozayxomniasanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tella B BoAe OT o00bEMa
NOTPYXEHHOW B JKMIKOCTh 4YacTu  Tena.  OmpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJKUBAIOUIEH CHIIBL,
JEUCTBYIOILIEH Ha TEJIO B XKUAKOCTH, OT Macchl Tena. OINbITHI,
JEMOHCTPUPYIOUIUE  3aBUCHUMOCTh  BBITAIKUBAIOIIEH  CHJIBI,
JNEHUCTBYIONIEH Ha TENO B JKUIKOCTH, OT 00BbEéMa MOrpyXKEHHON B
XKUJKOCTh 4YacTU Telda WU OT  IUIOTHOCTH  SKHJKOCTH.
KoHctpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOAKU U
onpeaeseHue €€ rpy30n01bEMHOCTH

4.10

dusznueckue SABICHUS B NOPUPOZE: BIUSHHE aTMOC()EepHOTro
JIaBJICHHsI HA )KUBOM OpraHu3M, IIaBaHUe pblO

411

TexHuyeckue ycTpOWCTBa: COOOMIAIOIIMECS COCYIbI, YCTPOMCTBO
BOJIOTIPOBOJIA, THIPABIMYECKUI TIpecc, MaHOMETp, OapoMeTp,
BBICOTOMED, OPIIHEBON HACOC, APEOMETP

PABOTA, MOITHOCTDB, OHEPT A

5.1 Mexanunyeckas padboTta
5.2 MexaHn4deckast MOIIHOCTD
53 IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas IJIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHeHue IpaBuia paBHOBECHS pblyara K 0JIOKy
55 «3omoToe  mpaBwiIO» MeXaHWKd. Kod((UIMEHT IoJIe3HOTO
JeiicTBUsL MexaHu3MOoB. IIpocTele MeXaHU3MBI B ObITY M TEXHUKE
5.6 [loTeHuManpHas 3HEPIUHU TeJa, HOJHATOrO HaJ 3eMIEH
5 5.7 Kunernueckast s3Heprust
58 [Tonnas MeXaHWECKas SHEPrHs. 3aKOH M3MEHEHMSI U COXPaHECHMUS
MEXaHUUYECKOMN 3HEepTruu
[IpakTuueckue padbOTHI:
##HPar###Onpenenenue paboThl CUIIbI TPEHUS NMPH PABHOMEPHOM
5.9 JBH>)KEHUU TeJla MO0 TOPU3OHTAIBHON MoBepxHOCTU. MccienoBanue
ycinoBuil paBHOBecus pelyara. Msmepenwe KIIJ[ HakinoHHOM
10cKocTH. M3yueHne 3aKkoHa coXpaHEHHs] MEXaHUYECKOW SHEPTUU
5.10 @Pu3nyecKue SIBICHUS B IPUPOJIE: PhIYArH B TEJIC YEJIOBEKA
511 TexHuueckue yCTpOMCTBA: pblYar, MOJBWKHBIA W HEMOJBHXHBIN
0JIOKH, HAKJIOHHAS INIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY
8 KUIACC
Kox
pasnena Koa siemenTa IIpoBepsiemble 3JIeMEHTbI COlEPKAHUSA
TEIUIOBBIE ABJIEHWA
6 6.1 OCHOBHBIE TIOJIOXKEHUS MOJEKYJIIPHO-KMHETUYECKOM Teopuu
' CTpoeHMsl BeulecTBa. Macca M pa3Mmepbl MoJieKysl. OIbIThl,




MOATBEPKIAIOIIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETHYECKOW TEOPUU

Mopenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO  COCTOSHHI

6.2
BeniecTBa. Kpucramumyeckue u amopdHbie Tena
6.3 OOBbsicHEeHHE CBOWCTB Ta30B, JKUAKOCTEH U TBEPIBIX TEJT HA OCHOBE
] MIOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOM TEOPUH
6.4 CMauuBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemioBoe pacuiupeHue u cxarue
6.6 Temneparypa. CBs3b TemmepaTrypbl €O CKOPOCTBIO TEILIOBOTO
) JBHOKCHUS YaCTHI]
6.7 Buytpennss sHeprus. CriocoObl UI3MEHEHUS! BHYTPEHHEH SHEPTHH:
' TEeIIonepe1aya U CoOBeplIeHue paboThl
6.8 Bungsl  Temnomepenauu:  TEMJIONPOBOJHOCTb,  KOHBEKLUSA,
' U3J1y4YECHUE
6.9 KoanuecTBo TemioThl. Y aenpHas TEMIOEMKOCTh BELIECTBA
6.10 TemsooOMeH M TEMJIOBOE paBHOBECUE. YPABHEHHE TEILUIOBOTO
' OanaHca
6.11 [InaBnenne W  OTBepAECBaHUE  KPUCTAJUIMYECKHX  BEILECTB.
' VY aenpHas TEIJIOTA MJIaBJICHUS
[TapooGpazoBanue u kouaeHcanus. Vcnapenwe. Kunenwue.
6.12 VY aenbHas TeroTa napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI
KHIICHUS OT aTMOC(HEPHOTO TaBJICHUS
6.13 BraxxnocTs Bo3iyxa
6.14 OHeprus TomuBa. Y ieibHasl TENJI0Ta CrOPAHUS
6.15 [punmunsr paboter TeruoBeix nasurarenei KIIJ termoBoro
' nurarens. TernoBble IBUraTeNn U 3alIMTa OKPYXKAIOIIEH Cpeibl
6.16 3aKOH COXpaHEHMS W NPEBpALICHHUS DSHEPIMM B TEIUIOBBIX
' rpoIrreccax
[IpakTuueckue padbOTHI:
#H#HPar###OnbITh o 00OHapyKEeHUIO JNEUCTBUS cui
MOJIEKYJISIPHOTO MPUTSKEHHUS.
##HHPar###OnbpIThl IO BBIPAIlMBAHUIO KPHUCTAIOB IOBapeHHOU
COJIM WJIU caxapa.
#HHPar##H#OnbpITel 10 HAOMIOZEHUIO TEMJIOBOTO  pacIIUpEeHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
###Par#H#Onpenenenue naBaeHus Bo3ayxa B OallJIOHE MITPHUIIA.
#AH#Par#H##ONbITEl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTbH JaBJICHUS
6.17 BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.

###Par#t# IpoBepka TUNOTE3bl JUHEHHONW 3aBUCUMOCTH JITMHBI
CTONOMKA JKUJKOCTH B  TEPMOMETPHYECKOH  TpyOkKe OT
TeMITepaTyphI.

##H#Par##H#HabmoneHre N3MEHEeHNsl BHYTPEHHEW >HEpruu Tena B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.
#H#Par###1ccnenoBanue SIBJICHUS TermIooOMeHa pu
CMEIIMBAaHUH XOJOJIHOW U rOpsTYer BOJIBI.

#H##Par##Onpenenenue KOJNIMYECTBA TEIUIOTHI, TMOJIYYSHHOTO
BOJOM TpH  TEIJIOOOMEHE C HAarpeTbiM METAJUIMYECKHM




LUAJTHHIPOM.

#HH#Par###OnpeneneHue yaeabHON TETUIOEMKOCTH BEIIECTBA.
#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEILHOMN BIQKHOCTH BO3/IyXa.
###Par#H#OnpeneneHue yaeapHOM TEMIO0ThI IUIABICHUS JIbJA.

dusznueckue SBJICHUSI B npupoac: MOBCPXHOCTHOC HATSIKCHUC U
KallWJUIAPHBIC ABJICHHUA B IIPHUPOAC, KPHUCTAJIBI B IIPHPOAC,

6.18 .
nznydeHue CoinHua, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BL;
o0pa3oBaHue POChl, TYMaHa, UHEsl, CHera.
TexHnyeckue ycTpoONCTBA: KaIMUIIPBI, IPUMEPHI UCIIOIb30BaHUS
6.19 KpUCTAJIJIOB, >KUJKOCTHBIH TEPMOMETp, AATYUK TEMIIEPATYpBI,

TEPMOC, CUCTEMA OTOIUICHUSA JOMOB, TMHIPOMETPBI, IICUXPOMETD,
napoBas TypOMHa, IBUTraTelb BHYTPEHHETO CrOPAHUSI.

DJIEKTPUYECKHWE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusanus Tel. [[Ba posia dIeKTPUUYECKUX 3apsiioB
BsaumoeiictBue 3apstkeHHbIX Tell. 3akoH KyroHa (3aBUCHMMOCTh

7.2 CWJIBl B3aMMOJICUCTBUS 3apsDKEHHBIX TN OT BEJIMYMHBI 3apsiioB U
pacCTOSIHUSL MEX/1Y TeJIaMH )
Onexktpuueckoe rmnose. Hanpsyxk€HHOCTh 3JIEKTPUYECKOro IOJIS.

7.3 [lpyHnMn  cynmepmo3uuuu  DIEKTPUUECKUX  IOJIed (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenn AIEKTPUYECKUX 3apsAI0B. DneMeHTapHbIN

7.4 anekTpuueckui  3apsan. Crpoenume aroma. [IpoBogHuku u
JUDJIEKTPUKU

7.5 3aKkoH cOXpaHEHHs IIMEKTPUIECKOTO 3apsiaa

76 DONEeKTpUUECKUH TOK. YCIIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOTO
TOKa. MICTOUHHMKH TIOCTOSIHHOTO TOKA

77 JleWicTBUS ~ DIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMMHUYECKOE,
MarHMTHOE). DJIEeKTPUUECKUN TOK B JKUJKOCTSIX U razax

7.8 Onekrpuueckas 1enb. Cuia Toka. DIeKTpuYecKoe HaupsKeHUe

79 ConpoTuBieHHe  MPOBOAHHMKA.  YJIEIbHOE  CONPOTHUBIIEHUE
BELIECTBA

7.10 3akoH OMa 11 yyacTKa Lienu

7.11 [TocnenoBarenbHOE M NApaLIEIbHOE COEIMHEHUE IPOBOIHUKOB

712 Pabota W MOIIHOCTH 3JEKTPUUYECKOTO ToKa. 3akoH Jxoyns —
Jlenna

713 DneKTpuuecKue LN U MOTPEeOUTENN JIEKTPUUECKON SHEPruu B
ob1Ty. KopoTkoe 3aMbIkaHue

7.14 [TocTtosiHHBIE MarHUTHI. B3anMoelicTBHE MOCTOSSHHBIX MarHUTOB

715 MaruutHoe none. MaruutHoe nosne 3eMiIM M €r0 3HauY€Hue A
JKU3HM Ha 3emMie

716 OmeiTr  Opcrena. MaruutHoe T1oOJieé  3JIEKTPUYECKOTO  TOKA.
[IpuMeHEeHNE AIEKTPOMAarHuTOB B TEXHUKE
JleificTBe  MarHUTHOTO IOJAs Ha MPOBOJHUK C  TOKOM.

7.17 DONeKTpoABUTaTeNh  IMOCTOSHHOTO  TOKa. Hcnons3zoBanue

BHCKTPOI[BHFaTCHCﬁ B TCXHHYCCKHX YCTpOﬁCTBaX 1 Ha TPAHCIIOPTEC




7.18

Oneitel  @apages. SBiaeHHME HIIEKTPOMArHUTHOW HWHAYKLHU.
[IpaBuio Jlenna

7.19

OnekrporeHeparop.  CrocoObl  MOJIydeHHs]  AJIEKTPUYECKOM
JHEPruu. ODJEKTPOCTAHIIMM HAa BO300HOBISIEMBIX HCTOYHHKAX
SHEPIrUu

7.20

[IpakTuueckue pabOTHI:

OnbITel MO0 HAOTIOACHUIO 3JCKTPU3ALUHN TNl MHAYKLIUEH U MpH
CONPUKOCHOBEHUH.

HccnenoBanue neWCTBUSA 2JIEKTPUYECKOIO I0JI HA IPOBOAHUKU U
JUAJIEKTPUKU.

COopka u mpoBepka pabOThI ITEKTPUUECKOW IEMU MOCTOSHHOTO
TOKA.

W3mepenue u peryinpoBaHue CUIbl TOKA.

N3mepenue u peryampoBaHue HAPSIKEHUS.

HccnenoBanne 3aBUCMMOCTHM CHJIBI  TOKa, UAYIIETO 4epe3
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPAa M HANpPsDKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOUIUME  3aBUCUMOCTb  DJIEKTPUUYECKOIO
CONPOTUBIIEHUSI  MPOBOJHMKA OT €ro JUIMHBL, IUIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepuana.

[IpoBepka npaBuiia CJIOKEHUS HaNpsKEHU N pu
MOCJIEIOBATEIbHOM COEIMHEHUU JABYX pe3uctopoB. IIpoBepka
mpaBWwia JUisi CHJbl TOKa IMpU NapauIeIbHOM COEIMHEHUU
pesuctopoB. Ormpenenenue pabOTbl  AIEKTPUUECKOTO  TOKa,
HIYIIEr0o  4epe3  PE3UcTop. OnpeneneHne  MOIIHOCTH
3JEKTPUYECKOTO TOKA, BBIAEISIEMON Ha pe3ucrope. McciaenoBanue
3aBUCHUMOCTH CHWJIBI TOKa, MJAYIIEr0 Yepe3 JaMmIodKy, OT
HanpspkeHnss Ha Heil.  Omnpenenenne  KIIZI  HarpeBatens.
HccnenoBanne  MarHUTHOTO — B3aMMOJEWCTBUS  MOCTOSIHHBIX
MariuToB. M3ydyeHne MarHUTHOTO MOJS IOCTOSHHBIX MarHMTOB
npu Ux oObenWHEHWH U paszaeneHuu. VccrmemoBaHue IeHCTBUS
EKTPUYECKOTO TOKA HA MAarHUTHYIO CTpeiky. OIBITHI,
JNEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI  B3aUMOJIEHCTBUS
KaTyIIKH C TOKOM U MarHUTa OT CHJIbl TOKa U HalpaBJICHUs TOKa B
karymike. M3ydeHue neiicTBUsI MAarHUTHOTO MOJISl HA TPOBOJHUK C
TokoM. KoHcTpynpoBanue u n3ydyeHue paboThl 3JEKTPOABUraTENs.
W3mepenne KIIJ snextponBurarenbHOi ycTaHOBKH. OTIBITHI TIO
UCCIIEIOBAaHUIO  SIBJICHWS ~ DJEKTPOMAarHUTHOM  WHAYKLUU:
UCCIIEIOBaHUE  W3MEHEHMH  3HAa4yeHWuss WM HaIpaBlICHUs
MHIYKIIMOHHOT'O TOKa

7.21

@u3nyecKkue SBJICHUSA B IPHUPOAE: DNIEKTPUUYECKHE SIBIICHUS B
aTMOC(l)epe, QJICKTPHUYCCTBO KHUBBIX OPraHUu3MOB, MAarHuTHOC I10JIC
3emiu, Apeid Moar0coB, poJib MArHUTHOTO TOJIS JJIS JKU3HU HA
3emuie, MOJISIPHOE CUSIHHE

7.22

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIIEPMETP, BOIBTMETP,
peocrar, CYETUYUK AIEKTPUUECKON SHEpIuu,
3JIEKTPOOCBETUTEIIbHBIE pUOOPHI, HarpeBaresibHbIe
ANEKTPONPUOOPHl (TIPUMEPBI), IIIEKTPUUYECKUE MPEeIOXPAHUTENH,
3JIEKTPOMArHUT, JEKTPOJBUIATENb MOCTOSHHOTO TOKA, TEHEPATOP
MOCTOSIHHOTO TOKA




9 KJIACC

Kon
pasena Kox snemenra [IpoBepsieMbie 31€MEHTHI COAEepKAHUS
MEXAHUWYECKUE SBJIEHUA

81 Mexa}Hqucxoe nBwkeHue. MarepuanbHas Touka. Cucrema
oTcuéTa

8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEHHOE JBUKEHUE

8.4 #H##Par###HepaBHOMepHOE NpAMOJIUHEHHOE IBWKEeHHE. CpemHss
Y MTHOBEHHAs1 CKOPOCTbh TeJIa P HEPAaBHOMEPHOM JBH)KEHUH

8.5 YckopeHue. PaBHOYCKOPEHHOE NPSIMOIIMHENHOE IBUKEHHE

8.6 ###Par###Croboanoe nagenue. OnbiTel ["anmmes
H#HH##Par###PaBHoMepHOE JBWIKEHHUE TIO OKpYyKHOCTH. llepuon wu

8.7 yactota oOpamienus. JluneilHas W yriuoBas  CKOPOCTH.
LleHTpOCTPEMUTEIILHOE YCKOPEHUE

8.8 [TepBriit 3akon HproToHa

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 #HH#H#Par### ] [puHUUI CyNEepIIO3UITUU CHIT

8.12 Cuuia ynpyroctu. 3akoH ['yka

813 #H##Par#H##Cuna TpeHUs: cuila TPEHUs CKOJbKEHUS, CUJIa TPEHUs

8 MIOKOSI, TPYTHE BUJIbI TPEHUS

8.14 #HH##Par#H###Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.
YckopeHnue cBOOOIHOTO MaJICHHUS

815 IBuxenne 1utaHer Bokpyr Comnma. IlepBas kocmuueckast
ckopocTh. HeBecoMOCTb U meperpy3ku

8.16 PaBHOBecue MarepuanbHOi TOUkH. AOCOIIOTHO TBEPAOE TEIO

817 ##HPar####PaBHoBecre TBEPAOrOo Tela € 3aKPEMIEHHON OCbhIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshKecTn

8.18 Nmnynbce Tena. M3menenne nmnyibca. IMmynbe cuiibl

8.19 3aK0H COXpaHEHHSI HMITYJIbCA

8.20 #iHtPar#H#PeakTHBHOC IBM)KCHUE

8.21 Mexanunyeckas paboTa U MOIIHOCTD

8.22 PaGora cun TskecTH, ympyroctd, TpeHHs. CBs3p DHEPIUU H
paboThI

8.93 [MoTennmanpHas SHEprusi Teja, MOJHSATOTO HAJI TMOBEPXHOCTHIO
3emun

8.24 [ToTeHumanpHasi SHEPTUs CKATON IPYKUHbI

8.25 #H#Par#Ht#Kunetnueckas osHeprus. Teopema O KHHETHYECKOH
SHEPTUU

8.26 ##HPar##H#3akoH coxpaHeHHs] MEXaHUYECKOH SHEPrHH




8.27

[IpakTuyeckue pabOTHI:

OmpeneneHne cpeaHel CKOPOCTH CKOJBXEHUS Opycka WId
JNBUKEHMSI IIApUKa [0 HAKJIOHHOM miockoctu. OmnpeneneHue
YCKOpEHUS Tella MPU PaBHOYCKOPEHHOM ABM)KEHUU IO HAKJIOHHOMN
IIJIOCKOCTH.

UccnenoBanme  3aBUCUMOCTH  HYTH  OT  BPEMEHHU  IpHU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka runoTessl: €ciu MpU PaBHOYCKOPEHHOM JIBXKEHUU 0e3
Ha4yaJIbHOM CKOPOCTHU ITyTH OTHOCATCS KaK psAJl HEUETHBIX YHUCET, TO
COOTBETCTBYIOIIME TPOMEKYTKA BPEMEHHU OJJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHUS! CKOJIBKEHHUSI OT CHJIbI
HOpMajbHOro pJaBieHus. Onpenenenue KodhuUIMEHTa TPEHUS
ckosibkeHus. OnpeneneHue *KECTKOCTU NPYKUHBI. OlpeneneHue
paboThl CHIIBI TPEHUS MPU PABHOMEPHOM [BHKCHHM Tella I10
TOPU3OHTAILHONW TOBepxHOCTH. OmnpeneneHue padOThl  CHIIBI
YIPYTOCTH MPH MOABEME TPy3a C UCIOIH30BAHUEM HEIOIBHKHOTO
Y TTOJABUKHOTO OJIOKOB

8.28

@u3nyecKue ABJIEHUS B NMPUPOJE: MPUIUBBI U OTIUBBI, JTBHKEHUE
minaHeT CoONHEYHOM CHUCTEMBbl, PEAaKTUBHOE JBUKEHHUE IKUBBIX
OpraHu3MoOB

8.29

Texuudeckue yCTpOﬁCTBaI CIIMAOMCTpP, HAAaTYHUKKU IIOJIOKCHUA,
PACCTOSAHUA U YCKOPCHUA, PAKCTBI

MEXAHWYECKUE

KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe  JIBHXKEHHE. OCHOBHBIE ~ XapaKTEPUCTUKU
KoJIeOaHUM: IEPHO/I, YaCTOTa, aMIUIUTY/Ia

9.2

MaremMatnueckuii ¥ OPYXUHHBIM MasTHHKU. lIpeBpameHue
SHEpPI'UU IpU KOJeOaTeIIbHOM JBH)KEHUH

9.3

3aTyxa}01uHe KoJIeOaHMSI. BBIHY)KJIGHHLIC koJsieOanus. Pesonanc

9.4

Mexannueckne  BonHbl.  CBONCTBA ~ MEXaHMYECKHMX  BOJIH.
[IpononbHbIE U NTONEpeYHbIe BONIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pactpocTpaHeHus. MexaHU4YeCcKHe BOJIHBI B TBEPAOM TEIE,
CEHCMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTb U BbICOTa 3BYKa. OTpaxkeHue 3ByKa

9.6

WNHdpa3Byk u yapTpa3ByK

9.7

[IpakTuueckue padbOTHI:

Omnpenenenre 4acTOThl M TEpUOAA KONEOAHHM MaTeMaTHYEeCKOTO
MasTHUKA.

Onpenenenre dYacToThl W TMepuojaa KoJeOaHUl MPYKUHHOTO
MasTHHKA

HccnenoBanne 3aBUCUMOCTH TepUoAa KOJIeOaHUH MOBEIICHHOTO
K HUTH Tpy3a OT JUIMHBI HUTH. lccremoBaHwe 3aBHCHUMOCTH
neproja KoieOaHW MNPYXKHHHOTO MasTHHKA OT MAacChl Tpys3a.
[IpoBepka  HE3aBUCUMOCTH  TepuUoja  KoJeOaHWU  Tpy3a,
MOABEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.
N3mepenne yckopeHust CBOOOHOTO A ICHHSI

9.8

duszndeckue SIBJIICHUS B mnpupoae: BOCITPpHUATHUEC 3BYKOB
JKUBOTHBIMH, 3EMJICTPACCHHUC, celicMUYecKue BOJIHBI, IYHAMH, 3X0O

9.9

TexHugeckue yCTpOﬁCTBaZ OX0JIOT, UCITIOJIb30BAHUC YIIbTPA3BYKa B




OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DneKTpOMarHuTHOE 1oJie. DJIEKTPOMarHuTHbIE BOJHBL. CBoOiicTBa
' JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 3JeKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupoaa csera. CkopocTb cera. BonHoBble
' CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yuenne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C  ITOMOILBIO
MOOMJIBHOTO Tesie(hoHa
105 @dusnueckue SBICHUS B TPHUPOJE: OHOIOrMYECKOe JeWCTBUE
' BUJMMOT0, YIbTPa(uOJETOBOTO U PEHTI€HOBCKOI'O M3I1y4EHH
106 TexHuueckue ycTpoHCTBAa: MCIOJIB30BAaHUE AIIEKTPOMArHUTHBIX
' BOJIH JUIsl COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JIyueBast Mmonens cBera. MicTouHMKH cBETa
11.2 [IpsiMONMHENHOE pacIPOCTPAHEHHUE CBETA
11.3 OTtpaxxenue ceta. [lnockoe 3epkano. 3aK0H OTPaKeHHS CBETa
114 [Ipenomiienne cBera. 3akoH mnpenomieHus cBera. [lonHoe
' BHYTpPEHHEE OTPaXKEHHUE CBETA
11.5 Jlunza. Xop ydeid B IMH3E
11.6 OnTnueckast cucteMa goroanmnapara, MUKPOCKOIA U TEIECKOIa
11.7 I'na3 kak onrtuyeckas cucreMa. bIn3opykocTh U AabHO30PKOCTb
118 Paznoxenue Genoro cera B criekTp. OnbiTel HetoToHa. CrioskeHue
' CHEKTpaJIbHBIX 11BeTOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
##HPar###lccnenoBanue  3aBHCUMOCTH  yIjla  OTPaKEHMs
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
11 ##HPar###113yueHre XapakTepUCTHK H300paKeHHs TIpeaMeTa B
IJIOCKOM 3€pKaje.
##HPar###lccnenoBanue  3aBUCHUMOCTH  yIJla  NPEJIOMJICHHS
11.9 CBETOBOI'O JIy4a OT yIJla aJeHHs Ha TPAHULIE «BO3yX — CTEKIION.
' ##HPar###lonyduenue M300pakeHUH C TMOMOIIBIO coOuparomeit
JIUH3BI.
##HPar###Onpenenenne (QOKYCHOrO PpacCTOSHUSL U ONTHYECKOM
CHUJIBI COOMPAIOIIIEH JTUH3HI.
##HPar###OnbITHI 110 pa3iI0kKEeHUIO OEJIOro CBETa B CIEKTP.
H#HAH#Par#H##OnbITEL 0 BOCHPUATHUIO 1IBETa NPEIMETOB IMPH HX
HaOJIIOCHUH Yepe3 LIBETOBbIE (PUIIBTPHI
®dusnueckue sBaeHus B npupone: 3armeHus Conxua u JlyHsl,
11.10 IBeTa TeJ, ONTHYECKHE SBIEHWA B armocdepe (mBeT Heba,
pedpakiusi, pajayra, MUpax)
1111 TexHuueckue ycTpoilcTBa: OYKH, NepUCKol, (oToanmapar,
] ONTHUYECKUE CBETOBOJIbI
12 KBAHTOBEBGIE SABJIEHUA
12.1 ‘ OnsiTel Pezepdopaa u nuaHerapHasi MoJienb aromMa. MoJesnb aroma




bopa

Ucnyckanue u nornomnieHue cBera atomoM. KBantel. JluHeluaTeie

12.2
CHEKTPbI
12.3 PannoaktuBHOCTH. Anlb(ha, OeTa- 1 raMMa-u3TydeHUs
124 Crtpoenue aToMHOro sipa. HykioHHas Mojaenb aTOMHOTO sjpa.
' H3ororbl
125 PagnoaktuBHble mnpeBpamenus. [lepuoa moiypacmaza aTOMHBIX
' siAEp
126 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOIO U MacCOBOTO
' YHCEN
12.7 OHeprus cBA3U aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU
128 Peakuuu cunrtesa u aenenus saep. Merounnku sneprun ConHua u
' 3BE3
129 Snepnas snepretuka. [leiicTBHUe paglOaKTUBHBIX HM3ITYYCHHH Ha
' JKUBBIC OpraHU3MBbI
[IpakTuueckue padbOTHI:
Haburoienne CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUYEHUS.
12.10 HccnemoBanne TPEKOB: HW3MEPEHUE DSHEPrUU  YACTHIBI  I10
TOpMO3HOMY TyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHa
@u3nyecKue ABJICHHUS B IIPUPOJIE: €CTECTBEHHBIM PaJIMOAKTHUBHBIN
1211 ($hoH, KOCMHYECKHE JIy4d, PAAHMOAKTUBHOE M3IIyuYE€HHUE MPUPOIHBIX
' MUHEpAJIOB, JCWCTBUE PAJMOAKTUBHBIX HM3IIyYCHHH Ha OpPraHU3M
YelioBeKa
1912 TexHuyeckue  yCTPOWCTBA:  CHEKTPOCKON, WHAMBHAYabHBIH

JIO3UMETp, KaMepa Buibscona




IPOBEPAEMBIE HA OI'S 110 ®U3HKE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI
OCHOBHOMH OBPA30OBATEJBHOM MPOTPAMMBI OCHOBHOI'O OBIIIETO

OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMS K NMPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

Ilonumanue posnn ¢(u3MKM B HayyHOH KapTHHE MHpa; CHOPMHUPOBAHHOCTH
0a30BbIX TPEACTABICHUH O 3aKOHOMEPHOW CBS3M W TO3HABAEMOCTH SIBICHHUI
IIPUPOJIBI, O POJIM FIKCIEPUMEHTA B (PU3UKE, O CUCTEMOOOPa3yIollel poiu (HpU3NKU
B DPa3BUTHM E€CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHWH, 00 3BOJIIOIHHU
(bu3n4ecKux 3HaHUH U UX POJIU B LIEJIOCTHON €CTECTBEHHOHAYYHOM KapTHHE MUpa,
0 BKJIAJE POCCUHCKHX M 3apyOekKHBIX YYEHBIX-(QU3UKOB B pPa3BUTHE HAYKH,
00BbsSICHEHHUE ITPOLIECCOB OKPYKAIOIIEr0 MUpa, Pa3BUTHE TEXHUKU M TEXHOJIOT Ul

3HaHUs O BHJAX MaTepuu (BEIIECTBO M IIOJE), O JBM)KEHUH Kak croco0e
CYLIECTBOBAHMSI MaT€pUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOECHHUSI BEIIECTBA,
0 (uznuecko CYHIIHOCTH SIBIEHMM MNPHUPOJbl (MEXaHMYECKUX, TEIJIOBbIX,
ANEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHUE Pa3Inyarh SIBJICHUS [0 OIMUCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OINBITOB, JAEMOHCTPUPYIOUIMX JaHHOE
¢usnveckoe  SBIEHWE, yYMEHHE paClO3HaBaTh NPOSBICHUE  U3YyYCHHBIX
¢u3nyecKkux SBICHUA B OKpYXaloIleM MHpE, BBbIJIENAS HUX CYLIECTBEHHbIE
CBOIcTBa (IpU3HAKHU)

Brnanenune ocHOBaMu MOHATUHHOTO anmapaTa ¥ CHMBOJIMYECKOTO SI3bIKa (DU3HUKH U
UCIOJb30BaHUE MX I DPELICHUs Y4YeOHBIX 3aJay; yMEHUE XapaKTepu30BaThb
CBOWCTBa TeJ, (PU3NUYECKHE SIBICHHUS U TPOIIECCHI, UCTIONB3YS (PyHIaMEHTAIbHBIC U
SMIIUPUYECKUE 3aKOHBI

VMenue onmcerIBaTh HN3YUYCHHBIC CBOICTBA TCI U (1)I/ISI/I‘~IGCKI/I€ SABJICHUS, UCIIOJIB3Ys
(l)I/I3I/II‘ICCKI/Ie BCIINYHHBI

Brnagenune ocHOBaMH METOZ0B Hay4YHOTO TO3HAHUS C YIETOM COOTIOACHHUSI TPABUIT
0e30macHOro Tpyaa: HaOMoAeHNE (PU3HUECKUX SIBICHHI:

YMEHHUE CaMOCTOSTENIbHO COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U3 JIaHHOTO
Habopa 000pyIOBaHMS 110 HHCTPYKIIMH, ONMCHIBATh XOJI ONBITA U 3alACHIBATH €TI0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TMPSMBIX M KOCBEHHBIX H3MEPECHUN (PU3NYCCKUX BEITUYHMH: YMCHHE
IUIAHUPOBATh U3MEPEHHs, CaMOCTOSTETbHO COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY 10 WHCTPYKITMH, BBIYUCISITH 3HAYCHHE BEIMYMHBI W aHAJIM3UPOBATH
MOJyYeHHbIE pPE3YyNbTaThl C YUYETOM 33JaHHOW MOTIPEIIHOCTH PEe3yJIbTaTOB
U3MEPECHU;

MIPOBE/IEHUE HECIOXKHBIX AKCIEPUMEHTAIbHBIX HCCIEIOBaHUNA; CaMOCTOSATEIBHO
coOMpaTh HKCIEPUMEHTATBHYIO YCTAaHOBKY W TIPOBOIMTH WCCIECIOBAHUE TI0
WHCTPYKIIUHU, TIPEICTaBIATh MOMyYEeHHBbIC 3aBUCUMOCTH (PH3UYECKHX BETUYHH B
BuJe TaONMMII W TPaQuKOB, YYHUTHIBATH IOTPEITHOCTH, J€JaTh BBIBOJIBI TIO
pe3ynbTaTaM HCCleI0BAHHUS

[TonnMmaHme XapakTEepHBIX CBOWCTB (pU3MYECKUX MOenel (MaTepuaibHas TOUKa,
a0COIOTHO TBEPIOE TENO, MOJACIN CTPOSHHUS Ta30B, KUIKOCTEH M TBEPIBIX TEIl,
MJIaHeTapHas MOJENb aToOMa, HYKJIOHHas MOJElIb aTOMHOIO siipa) U YMEHHE
MPUMEHSITh UX JJIs1 OOBSICHEHUS (PU3NUYECKHUX ITPOIIECCOB

VYMmenne oOBACHATH (I)I/IBI/I‘IGCKI/Ie mponecCoel U CBOICTBa TCJI, B TOM 4YHCJIIC U B




KOHTEKCTE CHUTyalMil NpPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M U CTPOUTH OOBACHEHHE C ONOPOH Ha
U3yuyeHHBbIE  CBOMCTBa  (PU3MYECKUX  SBJICHUH,  (U3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH M MOJIETIU

YMeHue pemath pacuéTHble 3amaud (Ha 0a3ze 2 — 3 ypaBHEHHWH), HCIOIb3YS
3aKOHBI W (OPMYJBI, CBS3bIBAIONIME (U3MUECKUE BEIWYMHBI, B YaCTHOCTH,
3aluchiBaTh KpPaTKOE YCIOBUE 3aJauM, BBIABIATH HEIOCTAIOIINE JIaHHBIE,
BBIOMpATh 3aKOHBI U (HDOPMYIIBI, HEOOXOAUMBIC ISl €€ pelIeHUs, UCTIOIb30BaTh
CIpaBOYHbIC JAaHHBIE, MPOBOJUTH PACYETHl W OLICHUBATh PEATUCTUYHOCTH
MOJIYyYEHHOTO  3HAYeHUs  (U3MYECKON  BEIWYHMHBI, yMEHHUE  OINPEACTATh
pa3MepHOCTh (GU3UYECKOM BETMYMHBI, TOJTYYSHHON MPU PEIICHUH 331a41

YMeHue XapakTepu30BaTh MPUHIMIBI ICHCTBUS TEXHUYECKUX YCTPOHCTB, B TOM
qrcie ObITOBBIX MPHOOPOB, M MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX MPOIECCOB IO
X OIMCAHUIO, HCIOJB3YS 3HAHMUA O CBOWCTBAX (U3UUCCKUX SBICHUHA U
HE00X0AMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH

10

11

YMeHue UCTOIb30BaTh 3HAHUS O (U3UYECKUX SIBJICHUSX B MMOBCEJIHCBHOW KU3HU
st obecrieueHrss 0€30MacHOCTH TMPU OOpalleHud ¢ OBITOBBIMH TpHOOpaMH U
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS M COOJIOJICHUS HOPM
IKOJIOTUYECKOTO TOBEACHUS B OKPY)KAIOIICH cpejie; MOHUMaHUue HEOOXOUMOCTH
MPUMCHCHHUS JIOCTMDKCHUH (U3MKKM W TEXHOJIOTHHA JUIS  PAMOHAIBHOTO
MIPUPOJIOTIOIE30BAHHUS

OmnbIT moMCKa, TpeoOpa3oBaHUs M TpEACTaBICHUs WHpopManuu (HU3MIECKOTO
coJiep>KaHus C UCIOJIb30BaHUEM MH(GOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH; YMEHHE OICHMBATH JIOCTOBEPHOCTh MOJIYYEHHOW HH(OpPMAIUH Ha
OCHOBE HMEIONIMXCA 3HAHUW U  JIOTIOJHUTEIBHBIX HCTOYHHMKOB, YMEHHE
WCIOJNB30BAaTh MpPHU BBINOJIHEHUH YYEOHBIX 33JaHUH HAYYHO-TIOMYJISIPHYIO
TuTepaTypy (hU3MUECKOro colep>KaHus, CIIPaBOUYHbIE MaTepHUalbl, PECYpChl CETU
WNutepuer; BnageHue 0a30BBIMH HaBBIKAMU MpeoOpa3oBaHusi WHGOpPMAIUU U3
OHOW 3HAKOBOM CHCTEMBl B JpYyryl0; YMEHHE CO3/aBaTb COOCTBEHHbBIE
MIMCbMEHHBIE M YCTHBIE COOOIIEHMS Ha OCHOBE HH(OpPMALUU M3 HECKOJIBKUX
HCTOYHUKOB




IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1O ®PU3UKE

Kox IIpoBepsieMblii 3J1eMEHT COJAePKAHMS
1  MEXAHMWYECKWUE ABJIEHUA
11 Mexannueckoe IBwxeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCHTENBHOCTb
) JIBUKCHUS
PaBHOMepHOE M HepaBHOMepHOe JBHXkeHHE. CpelHss ckopocTb. PopMyiia JUisl BEIYMCIEHUS
1.2  cpenneii ckopoctu: V = S/t
PaBHOMEpHOE MpsIMONMHENHOE JBUXEHHE. 3aBUCHUMOCTh KOOPIUHATHI Tella OT BPEMEHU B
clly4ae paBHOMEPHOIO MPSIMOJIMHENHOTO IBUKEHHUS:
13 x(f)=x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHHM JUIsl IPOEKLIUU CKOPOCTH, MPOEKLIUU NepEeMELCHHs], ITyTH,
KOOpJMHATHI IPU PAaBHOMEPHOM IPSIMOJIMHENHOM JBUKEHUU
3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOI'O NMPSMOJIMHEHHOTO
JIBYDKEHUS:
2
Se(f) =V, #f+ay* =
A
@opMysbl Ui MPOEKIUH MEPEMEIIECHUs, TPOEKIUNU CKOPOCTH M MPOEKIHH YCKOPEHUs IpU
PaBHOYCKOPEHHOM IMPSIMOJIMHEHHOM JIBUKEHUU:
2
14 .sx(a‘)=v‘)x-a‘+ax-3.
U_,{.(f) =Upx T, Z,
a. (f)=canst,
Ulr‘ - l"}l:r‘ zza:rsrc
I'padvkn 3aBUCHUMOCTH OT BpPEMEHM MJi1 NPOEKLUUU YCKOPEHHUs, TNPOEKIUH CKOPOCTH,
IIPOEKIIMH NTEPEMELLIEHUS], KOOPINHATHI IIPH PaBHOYCKOPEHHOM NPSMOJIMHEWHOM JIBUKEHUHU
CBobGosnHoe maznenue. PopMynbl, ONMMCHIBAIOIIME CBOOOAHOE MaJieHHE Tela IO BEPTHKAIU
15 (IBUKEHUE Tejla BHU3 WM BBEPX OTHOCUTEIIBLHO MOBEPXHOCTH 3eMin). I'paduku 3aBUCHMOCTH
' OT BPEMEHH JJIsl POEKIMU YCKOPEHHUsI, MPOEKIIMHA CKOPOCTU M KOOPJIUHATHI MPH CBOOOIHOM
MaJeHUH Tela M0 BEPTUKATIU
CKopoCTh paBHOMEPHOTO ABMKEHHMS T€Ja 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.
®dopmyra 1715 BBIYUCIEHUS CKOPOCTH Yepe3 Painyc OKPYKHOCTU U TIeproi 00OpallieHus:
U= 2R
T
16 HeHTpocTpemurenbHoe —yckopenue. HampapneHue HEHTPOCTPEMHTETBHOIO — YCKOPEHHS.
®opmyra 1715 BBIYUCIEHUS YCKOPEHUS:
2
a. — L
“ R
®opmyiia, cBsI3bIBAIOLIAs IEPUO U YACTOTY OOpaICHUS:




1.7

1.8

vol
T

Macca. ITnotHocTh BemecTBa. Popmyiaa Uisl BBIYUCICHUS IIIOTHOCTH:
_m
V

Cuna — BekTopHas pusndeckas BenudyrHa. CII0KEHUE CHIT

1.9

SBnenue nnepuuu. llepssiii 3akoH HeroTOHA

1.10

1.11

1.12

Bropoii 3akoH HeroToHa:

F=m-a

CoHanpaBJe€HHOCTh BEKTOpA YCKOPEHHMS Teja U BEKTOpa CHIIbL, IEHCTBYIOLIECH HA TEJIO
Bzaumoneiictue ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

TpeHHe IOKOSA U TPCHHUEC CKOJILKCHUA. CDopMyna AJI1 BBIYMCJIICHUA MOAYJISA CHUJIbI TPCHUA
CKOJIBXXCHU A

Fszp-N

1.13

1.14

1.15

1.16

1.17

Hedbopmarnus tena. Yopyrue u Heynpyrue nedopmaiuu. 3akoH ynpyroi aedopmaiuu (3akKoH
I'yka):
F=k-Al

BcemupHoe TsaroreHue. 3akoH BCEMUPHOTO TSITOTCHHUS:
my -1,
F=G.-—1 _2
R

Cuna TshkecTu. Y CKOpeHue CBOOOIHOTO A ICHHS.
dopmyna s BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MoBepxHOCTH 3emnu: F = mg.
JBwxenue mnanet Bokpyr Comnina. [lepas kocMuueckast ckopocts. HeBecomocTs u
neperpy3ku
Nmnynbe Tena — BeKTopHas pu3nyecKkas BeIUYUHA.

p=mdb
Nmmynece cuctemsl Ten. M3Menenue ummynbca. UMIynnbe cuitbl
3aK0H COXpaHEHHs UMITYJIbCA I 3aMKHYTON CUCTEMBI Te:

D=1+, U, =const
PeakTuBHOE ABMKEHUE
Mexanunueckas padota. @opmMyra Jijisi BEIYUCICHHS pa0OThI CHJIBI:




A=Fscosc

Mexanngeckast MOIIIHOCTbB:

nN=4
r

Kunernueckas n NMOTCHIHAJIbHAA SHCPIUs. d)opMyﬂa JJI1 BBIYMCIICHUA KUHETHYECKOM
OHEpPIUu:

Hﬁ)z
By
118 Teopema o kuHeTHYECKOM dHEeprun. Popmyiia I BEIYUCICHUS TOTCHIIMATLHOW YHEPTrUU
' Tea, IOIHATOrO
HaJ 3eMIEH:

E,=mgh

MexaHuueckas QHCPI'UA:

E=Ek+EP

1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyia /s 3aKOHA COXPaHEHUs

MEXaHUYECKOM SHepruy B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPH HAJIMYUU CUIIBI TPCHHUSL.

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peruar. Moment cwitsr: M - FI.
YcioBre paBHOBECHS pblvara:

M +M, +..=0
[ToxasmxHbIM 1 HeOABIKHBIN O6510Kku. KITJl mpocThix MexaHN3MOB,

1.20

n= Anonesnas

Aﬂrpaqem A

JlaBiieHure TBEPAOTO TENa.
dopmyiia s BBIYKACICHUS JABJICHUS TBEPIOIO Tela:
F
pP= 5
JaBnenue raza. ATMocepHOe TaBlIeHUE.
FHHpOCTaTI/I‘IeCKoe JaBJICHUC BHyTpI/I KUOKOCTH.
dopmyiia s BBIYKMCICHUS JABICHUS BHYTPU KUJIKOCTH:

p=pgh+p_,

1.21

1.22 3axon Ilackais. ['mapaBimaeckuii mpecc

3akon Apxumena. dopmyna i ONpeesieHUs] BHITAJKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha

1.23 a
T€J10, IOTPYKEHHOE B )KUJKOCTh WJIU Ias3:




Fam =PEV

Ycaopue miapanus teia. Ilnapanue CYZO0B 1 BO3AYXOILIAaBAHUC

1.24

Mexannueckue KolebaHus. AMIUTUTYda, Tepuoa M dYactoTa KoneOanuii. Dopmyrna,
CBSI3bIBAIOIIAS YACTOTY U MEPUOJI KOIeOaHuil:

v L
T

1.25
1.26

1.27

1.28

1.29

MareMaTHuecKuii ¥ TNPYKUHHBIA MasTHUKH. [IpeBpaieHue SHEprud IMpH KoJeOaTeIbHOM
JBUKCHUH

3aryxatomue Kojebanus. BeinykaeHnbie koeOanus. Pezonanc

MexaHU4ecKrue BOJIHEI. HpOI[OJIBHbIe N TOICPCUYHBLIC BOJIHBI. I[HI/IHa BOJIHBI U CKOPOCTH
PacipoCTpaHCHHA BOJIHLBI:

A=v-T

3Byk. I'pomkocTh U BbicoTa 3ByKa. OTpa)keHME 3BYKOBOH BOJHBI HAa TPaHHUIE JBYX Cpel.
WHudpa3Byk U yabTpa3ByK

IIpakmuyeckue pabomul

W3mepenue cpenHed IUIOTHOCTH BEILIECTBA; apXUMENOBOW CHIIbI; MKECTKOCTU IPY’KUHBI,
KO3 QUIMEHTa TPEHUs CKOJBXEHUS; PadOThl CWIIbI TPEHMs, CHIIbI YIPYrOCTH; CpeAaHen
CKOpPOCTH JIBUJKEHUSI OpyCKa 10 HAKJIIOHHOW IJIOCKOCTH; YCKOPEHUs OpycKa IIpU JIBUKEHUH 110
HAKJIOHHOM IIJIOCKOCTH; 4YacTOThl M Iepuojaa KojeOaHWil MaTeMaTHYecKOro MasTHHKA;
4acTOThl U Mepuojia KojaeOaHui NMPYKUHHOTO MasiTHUKA; MOMEHTA CHUJIbl, IEHCTBYIOILIErO Ha
pblyar; paboThl CUJIBI YHOPYTrOCTH IpH MOABEME Ipy3a C MOMOLIbIO HEMOIBMXKHOIO OJIOKa;
paboThI CHITBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MOIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEJOBOM CUJIbl OT 00bEMa MOrPYKEHHOW YacTu Tena U OT
IUIOTHOCTHU JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT MacChl T€Ja; CUJIbl TPEHUS
CKOJIBJKEHUSI OT CHJIbI HOPMAJIBHOTO JABJIEHUS U OT POJa IMOBEPXHOCTH; CHIIBI YNPYTOCTH,
BO3HUKAIOIIEH B NPY)KHUHE, OT CTENEeHH JAe(opMalvy MPYKUHBI; YCKOPEHUsI Opycka OT yria
HaKJIOHAa HAaIpaBIAIOUIeH; mepuoja (4acToThl) KOJeOaHUM HUTSHOIO MasTHHUKA OT JUIMHBI
HUTH; TIeprUoa KojaeOaHui NpYyKMHHOTO MasiTHUKA OT MAaccChl rpy3a U KECTKOCTU MPYKHUHBL;
UCCIIeIOBaHNE HE3aBHCHUMOCTU IEpHOAa KOJeOaHUIl HUTSHOTO MasTHMKA OT Macchl Ipysa.
IIpoBepka ycinoBusi paBHOBECUS pblyara

1.30

Du3zuyeckue A61eHUS 8 npupode: TIPUMEPHI IBUKEHHS C Pa3IMUHBIMU CKOPOCTSIMH B KUBOU U
HEXUBOW MpUpOJe, ACHCTBUE CUJIbI TPEHUS B NPUPOAE U TEXHHUKE, MPWIMBBI M OTJIUBHI,
nBkeHue mianeT COTHEUHON CUCTEMBl, PEAaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, PblYaru
B TeJie 4YeJOBeKa, BIMSHHE aTMOCPEPHOTO IaBJICHHS Ha JKUBON OpraHW3M, IUIaBaHUE PbIO,
BOCITPUSITHE 3BYKOB >KHBOTHBIMH, 3€MJICTPSACEHHE, CECMUYECKUE BOJIHBI, ITyHAMH, 9XO

1.31

Texnuueckue ycmpoticmea: CIHJOMETp, NAaTUYUKU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS,
JMHAMOMETD, MOJIIIUITHUKY, PAKEThl, pbluar, HOJBMKHbIM U HENOBMKHBIN OJIOKH, HAKIIOHHAS
IUIOCKOCTb, TIPOCTBIE MEXaHU3Mbl B OBITYy, COOOLIAIOIIMECS COCYIbl, YCTPOHCTBO
BOJIONPOBO/IA, THIPABINYECKUHN ITpecc, MaHOMETpP, OapoMeTp, BEICOTOMED, MOPIIHEBOM HAcOC,
apeoMeTp, 3X0JIOT, UCII0JIb30BaHHE YIbTPa3ByKa B ObITY U TEXHHKE

2.1

2.2

TEIUIOBBIE ABJIEHU A

OCHOBHBIE TOJIOXKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpUHU CTpOeHus BelectBa. Moaenu
TBEPJIOr0, KHUAKOIO M ra3000pa3HOro cocTosiHUM BemiectBa. Kpucramindeckue U amMmopdHbIe
Tena

JlBmkeHne yacTul BeniecTBa. CBsA3b CKOPOCTH JBMXKEHMSI YacTUL C TEMIEPATypOil.
BpoyHnoBckoe nBuxkenue, mupdysus




2.3

CMauuBaHue U KalMWJUIAPHBIC SIBJICHUS

2.4 | TemioBoe pacIIMpPEHUE U CXKATUE
2.5 TemoBoe paBHOBECHE
26 Buytpennss sueprus. PaGora u Teruonepenada Kak cHnocoObl M3MEHEHHUS BHYTpPEHHEH
SHEepIrun
2.7 | Bunel Temonepenayu: TEIIONPOBOAHOCTb, KOHBEKIINS, U3JIyUEHHUE
HarpeBanue u oxnaxnenue ten. KonudecTBo TEIIoThl. Y AelIbHAS TEINIOEMKOCTD:
28 O=cml(t,—t,)
3aKOH COXpaHEeHHUsI PHEPTUH B TEIUIOBBIX MPOIECCcax. Y paBHEHUE TEIUIOBOrO OaaHca:
29 QO+, +..=0
Hcnapenne n koHpaeHcauus. V3MeHeHHe BHYTpPEHHEH SHEpPrud B NPOLIECCE MCIAPEHUs U
2.10  xonpmencanuu. Kunenue sxuakoct. Y aenabHas Temiora mapooodpasosanus: L = Q/m
2.11 BnaxHOCTH BO3/IyXa
[lnaBnenne u Kpucrtaumzanus. VI3MeHeHHe BHYTPEHHEH »JHEpruyd MNpH IUIaBICHUH U
KpUCTaJUIM3aluK. Y AeibHas TeII0Ta IUIABICHUSA:
2.12 &
- m
213 BHyTpeHHsIst SHeprusl CropaHus TOIUIMBA. Y IelibHAasl TEIJIOTa Cropanus Tormea: g = Q/m
2.14 | Ilpunuuns! paboTs! TermaoBbix apuratenei. KIT/I teruioBoro apurarens
Ipakmuyeckue pabomul
W3mepenue ynenbHON TEIVIOEMKOCTH METAJUIMUECKOTO LWJIMHJpA; KOJIWYEeCTBa TEIJIOTHI,
MIOJTy4YEHHOTO BOJOW KOMHATHOM TemmepaTypbl (MKCUPOBAHHON Macchl, B KOTOPYIO OITYIEH
515 HArpeTblii [WIMHIP; KOJIWYEeCTBA TETUIOTEI, OT/JAHHOTO HArPETHIM LMIHHAPOM, THOCIE
ONyCKaHMsA €ro B BOJY KOMHAaTHOM TeMImepaTypbl,; OTHOCHTEIbHON BIA)XHOCTH BO3]yXa;
YIENbHON TEeIUIOTHI IIaBJIICHUS JbAa. VcciemoBaHWe W3MEHEHHUsS TEMIEpaTyphl BOJIBI TPU
Pa3UYHBIX YCIOBUSAX; SIBICHHS TEIUIOOOMEHA MPU CMEIIMBAHUHU XOJIOJHOW M TOopsdel BOJBI;
rpolecca UCTiapeHust
Quzuyeckue s61eHUs 8 Npupooe: TOBEPXHOCTHOE HATSKEHHE U KalWJUIIPHBIE SBJICHUS B
2.16 mpupone, KpucTaulbl B MNpupone, uznydeHue CoiHIA, 3amMep3aHue BOJOEMOB, MOPCKHUE
Opu3bl; 00pa3oBaHKEe POCHI, TYMaHa, MHEs, CHETa
Texnuueckue ycmpoticmea: KalnuUIApbl, IPUMEPHI HCIOIb30BAHUS KPUCTAIUIOB, KHJIKOCTHBIH
2.17  TepMoMmeTp, HAaTYMK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOIUICHHS JOMOB, THTPOMETPHI,
MICUXPOMETP, MapoBasi TypOUHa, ABUraTelb BHYTPEHHETO CrOpaHUs
3  DJIEKTPOMAI'HUTHBIE SABJIEHUA
3.1  Dnexkrtpusanus Tein. J[Ba BuIa 3JEKTPUIECKUX 3apsI0B
3.2 | BzaumopgeiicTBue 3apsikeHHBIX Tel. 3akoH Kynona
3.3 | 3aKkoH coXpaHEHHs IEKTPHUECKOTro 3apsiia
34 Onexkrtpudeckoe mosne. Hanpsk€HHOCTH 3JekTpudeckoro mnois. IlpuHimn cymnepno3unuu

ANEKTPUYECKUX ToJiel (Ha KaueCTBEHHOM YPOBHE)




3.5

Hocurenu snexrpuueckux 3apsaoB. [IeHCTBUE SIEKTPUYECKOrO MOJIS HA DIIEKTPUUYECKHUE
3apsiabl. [[pOBOJIHUKY U TUATIEKTPUKH

3.6

[TocTosaHHBIN 251eKTpUYecKui TOK. [lericTBug snekTpudeckoro Toka. Cuiia Toka. Hanpsbkenue.
l=g/t,U=A/q

3.7

DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
R =pl/S

3.8

3.9

3.10

3akon Oma ayis yuactka anektpudeckon nenu: | = U/R

HOCJ’IGI[OB&TCJ'IBHOG COCAVHEHUEC ITPOBOAHUKOB:

I, =I,. U=U,+U,. R=R, +R,
HapannenLHoe COCIMHCHUEC ITPOBOAHUKOB PABHOI'0 COIMPOTHUBIICHUA:

U=UgI=1+I;R=2.
: > 575

CwMelaHHpIe COSTMHEHMS TIPOBOTHUKOB
Pabota u MmomHOCTh 25ekTprueckoro Toka. A = Ult, P = Ul

3.11

3akon Jxxoynsa — Jlenma:

O=I"-R-t

3.12

3.13
3.14
3.15

OmneiT DOpcrena. MarHutHoe ToJIE TPSMOTO TPOBOAHUKA € TOKOM. JIMHMKM MarHUTHOM
WHIYKIUU

MarsuTtHO€ 1oJj€e IOCTOSHHOIO Maruura. B3auMonencTBie NoCTOSHHBIX MATHUTOB

JleficTBHE MarHUTHOTO I10JIL HAa IPOBOJAHUK C TOKOM

OnsiTel Dapajnes. SBneHue 3neKTpoMarHuTHON HHAYKIUH. [IpaBumno Jlenma

3.16

IIpaxmuueckue pabomul

W3mepenue 3JIeKTpUYECKOrO CONMPOTUBIIEHHUS PE3UCTOPA; MOIIHOCTU 3JIEKTPUUYECKOTO TOKa;
pabOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHHUKE (PE3UCTOPHI,
JIaMII0OYKa), OT HANPSKEHHs HAa KOHIaX MPOBOJHUKA; 3aBUCUMOCTH COIPOTUBIICHUS OT JUIMHBI
IIPOBOJHMKA, IJIOMIAAH €r0 MONEPEYHOI0 CEYEHUS U YIEIBHOTO CONTPOTHUBIIEHUS.

[IpoBepka mpaBuna JUisl SJIEKTPUUECKOTO HANPSKEHUS MPHU MOCIEI0BATEIbHOM COEIMHEHUN
IIPOBOJIHUKOB; IMpaBMja Uil CHJIbI JEKTPUYECKOrO TOKA MPH MapauieIbHOM COEIUHEHUHU
MIPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Quzuyeckue s6leHUs 6 npupooe: SIEKTPUUECKUE SBICHHUS B aTMocdepe, JIEKTPUUYECTBO
KUBBIX OPTraHU3MOB, MAarHUTHOE TOJ€ 3eMIIH, Ipeiid MOI0COB, POIb MATHUTHOTO TOJS JUIS
JKW3HU Ha 3eMJie, TTOJISIPHOE CUSIHUE

3.18

3.19

Texuuueckue ycmpoiicmea: 3SIAEKTPOCKON, aMIepMeTp, BOJbTMETP, pPEOCTaT, CUETUHK
AIEKTPUUECKOM SHEPruu, 3J€KTPOOCBETUTENLHBIE puoopHI, HarpeBaTelIbHbIC
ANEKTPONpUOOpsl  (TpUMEPBI),  DJAEKTPUUYECKHE  MPEIOXPAHUTETH,  DICKTPOMArHuT,
3JEKTPOJIBUTaTeh MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOT'O TOKA

3JICKTpOMaTHI/ITHBIe BosHEL. [IIkama QJICKTPOMAarduTHBIX BOJH




3.20

JlyueBas mojzenb cBeTa. [IpsAMOIMHENHOE pacCIPOCTPAHEHUE CBETA

3.21 3axon otpaxkeHus cBeta. [lnockoe 3epkaio

3.22  Ilpenomienue cBeta. 3aKOH MPETOMIICHHS CBETa

3.23 | Jlucmiepcusi cBeTa

3.24  Jlunza. Xop nyueii B muH3e. POKyCHOE paccTostHue JIMH3bI. OnTrueckas cuia jgunsbl: D = 1/F

3.25 TI'ma3 kak ontudeckas cuctema. OnTudeckue nmpuoopbl
Ipaxmuueckue pabomul
###Par#t#13mMepeHne ONTHYECKON CWIJIBI COOMpAOIIeld JMH3BI, (OKYCHOTO PACCTOSIHUS
coOuparoriel JHH3bI (0 CBOHCTBY PaBEHCTBA pa3MEpOB NpeiAMeTa U M300paKeHHs, KOTIa

3.26 | mpeaMeT pacmoJioKeH B ABOMHOM (OKyce), TOKa3aTels MpeIoMICHUS CTEKIIA.
#H##Par###lccnenoBanue CBOWCTBA M300pa)KEHHUS, MOJYYEHHOTO C IOMOIIBIO COOMpArOIIeit
JUH3bI; U3MEHEHUs (OKYCHOTO pPACCTOSHUS IBYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTH yTia
MIPEJIOMJICHHUSI CBETOBOTO JIy4a OT yIJia TaJICHHs Ha TPAHUIIE «BO3IYX — CTEKIIO»

397 Qusuueckue signenus 6 npupode. 3aTmenuss Connna u JIyHbI, IIBeTa TN, ONTUYCCKHUE SBICHHS
B atMocepe (uBet Heba, pedpakius, paayra, MUPax)

3.28 | Texnuueckue ycmpoticmea: 0YKH, IEPUCKOII, (hOTOANTIAPAT, ONTHICCKUE CBETOBOJIBI

4  KBAHTOBBGIE SBJIEHUA

4.1 | PammoakTuBHOCTBH. Asb(a-, 6eTa-, ramma-u3nydeHus. Peaknun anbda-u O6era-pacnaia

4.2 | Omsitel Pe3epdopaa no paccesiHuro anbda-yactuil. [InanerapHas Moaenb aroma

4.3  CocraB aTromMHOrO sifpa. M30ToImbI

4.4 | Tlepuwoj mosypacrmaja aTOMHBIX siTep

4.5 | SlnepHble peakiyu. 3aKOHBI COXPAaHEHHUS 3aPsIIOBOIO M MACCOBOTO YUCEI
Qusuueckue s61eHUsi 8 Npupode: €CTECTBEHHBIN PaIHMOAKTHUBHBIA ()OH, KOCMHUYECKUE JTy4H,

4.6 | paaMOaKTUBHOE M3TYYCHHE MPUPOIHBIX MHHEPAJIOB, ICHCTBHE PAJMOAKTUBHBIX U3ITydCHUH Ha
OpraHu3M 4YeOBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, WHIUBUAYAIBHBINH JTO3UMETp, KaMmepa BuibcoHa,

AACpHadA OHCPICTHKA




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

YyeOHuKHU:

[Teppimkun U. M., UBanoB A. U. ®usuka. ba3zoBbiii ypoBeHs, 7 kiacc. M.: [Ipocsenienue,
[Teppimikun U. M., UBanos A. . ®usuka. ba3ossiii ypoBens, 8 kitacc. M.: [IpocBemienue,
[Ieppimkun U. M., I'ythuk E. M., BanoB A. U., u ap. ®usuka. 9 kiacc. M.: [Ipocsemenne.

METOANYECKHUE MATEPUAJIBI U1 YUYUTEJIA

Enunoe coneprkanue obiero odpaszosanus https://edsoo.ru/mr-fizika/

dusnka. 7 kinacc. Meronndeckoe nocodue. Yepuukosa O.A., 'manenkosa C.H., Kyapssues B.B.
®dusuka. 8 kitace. Metonnueckoe mocodue. Yepuukora O.A., ['manenkora C.H., Kyapssnes B.B.
®dusuka. 9 kiacc. Meronuueckoe nocobue. Yepuukona O.A., ['mnagenxosa C.H., Kyapssues B.B.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubnrorexa Munpocsemienus https://lesson.edu.ru/catalog
PO11I https://resh.edu.ru/
bubaunoreka L{OK https://lib.myschool.edu.ru/market?filters
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