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1. IHosicHuTEeILHAA 3aNHCKA

1.1. HopmaTuBHO-IPAaBOBbIe  JOKYMEHTbl, @ HAa  OCHOBAHMH  KOTOPbIX
pa3padorana padouyasi nporpaMma

Pabouyas nporpamma no gusnke pazpadboraHa Ha OCHOBE:

1. @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Denepaumy.
2. [Ipukaza MunucrepcrBa npocsemienust Poccuiickoit @enepanuu ot 31.05.2021 Ne

287 «O0 yrBepxaeHUH (enepaTbHOro roCyaapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO
o0m1ero o0pa3oBaHUSY.

3. [Ipukaza MunncrepctBa mpocBenienuss PO ot 22 mapra 2021 r. Ne 115 «O6
yrBepkneHnn llopsinka opraHu3aliid W OCYIIECTBICHHS OOpa30BaTEIbHON JESATEIBLHOCTH II0
OCHOBHBIM 00111€00pa30BaTeIbHBIM TIpOTpaMMaM - 00pa3oBaTEIbHBIM IMPOrpaMMaM Ha4aJbHOTO
00111eT0, OCHOBHOTO OOIIIETr0 U CPEeIHEro 00IIero 00pa3oBaHUSI.

4. [Ipukaza MunucrepctBa npocsemienus Poccutickoit @enepaunu ot 22 utoHs 2026
r. N 436 «O0 yrBepxKaeHuu (penepajbHOTO NepeyHs YueOHUKOB, JAOMYIIEHHBIX K HCIIOIh30BAHUIO
IpH pealu3allid HMMEIONINX TOCYJAapCTBEHHYIO AaKKpPEIUTAIHI0 00pa30BaTENbHBIX MPOrpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oOmero o00pa3oBaHUsS OpraHU3AIMSIMH,
OCYIIECTBISIOIMIMMHA 00pa30BaTEeNbHYIO JICATENILHOCTh, W YCTAHOBJICHHWH TIPEACIHHOTO CpOKa
WCTIOJIb30BAHUSI HMCKITIOYEHHBIX YYEOHWKOB M Pa3pabOTaHHBIX B KOMIUIEKTE C HUMH y4eOHBIX
OCOOUI».

o. [Incema Munucrepcra npocsewmenns Poccniickoit @enepanum ot 21.02.2023 Ne
AB- 800/03 «O06 obecnieueHnn y4eOHBIMU U3TAHUSIMI.
6. [Ipukaza Munucrepcta o6pazoBanus u Hayku P® ot 9 urons 2016 r. Ne 699 «O6

YTBEPKICHUM TEpeyHs OpraHu3aluii, OCYIIECTBISIOUIMX BBIMYCK Y4e€OHBIX MOCOOWH, KOTOpBIE
JOMYCKAIOTCS K HCIIOJB30BAHUIO IPU peaTN3allyd HMMEKOIIMX TOCYAAPCTBEHHYIO aKKpPEAUTALUIO
00pa3oBaTeNbHBIX MMPOTpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cCpeaHero oOmero
00pa3zoBaHUM.

7. Canutapubix npasuin CII  2.4.3648-20 «CaHuTapHO->IUIEMHOJIOTHYECKUE
TpeOOBaHUSA K OpraHu3alUsM BOCHHUTAHHA W OOy4YeHHs, OTIbIXa W O3JO0POBJIEHUS JAeTed U
MOJIOJIEKU», YTBEPKIACHHBIX MOCTAHOBIECHUEM |J1aBHOTO rOCYJIapCTBEHHOI'O CaHUTApHOrO Bpada
Poccuiickoit @eneparuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

8. Canutapubix npaBuil 1 HopM CanlluH 1.2.3685-21 «l'uruennyeckue HOpMaTUBBI U
TpeOoBaHUs K 00ecTieueHnI0 0€30MacHOCTH U (M) O€3BPEIHOCTH ISl YeoBeKa (PaKTOpOB Cpeibl
obuTtanusy, yrBepxkaeHHbIX [locTanoBneHnem [ maBHOTO rocy1apcTBEHHOTO CaHUTapHOTO Bpaua PO
o1 28.01.2021 Ne 2 (manee-Canllun 1.2.3685-21).

9. VYceraBa HOY «YHacrtHas mikoia «B3maxy.

10. OcHoBHO 00pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO o6miero oOpazoanus HOY
«YacrtHas mkona «B3max», npunsToit pemenuem Ilegarorudeckoro copera HOY «YactHas mikosa
«B3max» (mpotokoin Ne 1 ot 28.08.2026) u yrBepx)AeHHOM mpuka3zoM aupekTopa ot 28.08.2026 No
2-11.

11. «[lonoxxenuss o ¢Gopmax, NEPUOAUYHOCTH M TOPSAAKE TEKYIIEro KOHTPOJIS
YCIEBAEMOCTU U MPOMEXYTOUHOW aTTECTAallMH, MOPsIKE MepeBoja B ciuenyromuil kiacc B8 HOY
«Ixona «B3max»», npunstoro pemenueM Ilenarormyeckoro cosera HOVY «lllkona «B3max»
(mpotoxon Ilenarornueckoro coseta ot 28.08.2026 r. Ne 1, npukasz ot 28.08.2026 1. Ne 2-]1).

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O TIPEAMETA «®U3UKA»

[Iporpamma no (huznke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHMsl COCTaBJIeHa HA OCHOBE
MOJIOKEHUH M TpeOOBaHWMM K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBatenbHON nporpaMmsl, npeacTaBieHHbIX B DI'OC 00O, a takxke ¢ yuétoM ¢enepaabHOn
paboueii mporpammsbl BociuTanus U Konnenmnuu npenogaBanus yueOHoro npeamera «Duznkay.

Copnepxanue mporpammbl 1Mo (HU3UKE HANpaBlieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOU T'PaMOTHOCTH OOYYAIOLIUXCS M OPraHM3aLUI0 M3y4eHUs (U3UKU Ha JEATEIIbHOCTHOU
ocHoBe. B mporpamme 1o (u3nke yunThIBatOTCS BO3MOKHOCTH YUE€OHOTO MTpeIMETa B pean3aiuu
tpeboBanuit ®I'OC OOO K mIaHUPYeMbIM JHYHOCTHBIM M METanpeaIMETHBIM
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pesyabTataM OOYYeHHs, a TaKKe MEXIPEIMETHBIE CBS3M ECTECTBEHHOHAYYHBIX YYEOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHMsL.

[Iporpamma mo (u3MKe ycTaHABJIMBAET paclpenesieHHe y4eOHOro MaTepuana Mo rojaam
oOyyenus (o Kiaccam), IpeyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh H3YYCHUSI TEM,
OCHOBAHHYIO Ha JIOTHKE PA3BUTHUS MPEAMETHOTO COIEPKAHMS U YUETE BO3PACTHBIX 0COOCHHOCTEN
00yJaromuxcs.

[Iporpamma no ¢u3uke pazpadoTaHa ¢ HETbIO OKa3aHUSI METOAMYECKON TIOMOIIH YIUTEIIO
B CO3/1aHUM paboueil MporpaMmbl 0 y4eOHOMY MTPEIMETY.

dwusmKa SBIAETCS CHCTEMOOOPa3yIOUINM JIJIsl €CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MUECKHE 3aKOHBI JIGKAT B OCHOBE IMPOIECCOB U SIBJICHUH, U3y4aeMbIX XHUMHEH,
ouosorueit, actpoHoMHel M (Qu3MUecKor reorpadueil, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEIoCTaBisieT Hawuboliee SICHbIe 00pasibl NMPUMEHEHUS HAaydHOTO METOoJa
MO3HAHMUS, TO €CTh CII0CO0a MOTyIeHHUs JOCTOBEPHBIX 3HAHHUI O MHUDE.

OnHa W3 TIaBHBIX 337124 (PU3UYECKOTO 00pa3oBaHUsI B CTPYKType oOmiero oOpa3oBaHuUs
COCTOUT B (OPMHUPOBAHUHM E€CTECTBEHHOHAYYHOW T'PaMOTHOCTH M HWHTEpeca K Hayke Yy
00yJarommxcsl.

Nzyuenne ¢u3ukn Ha 0a30BOM YpPOBHE TMpENIONaraeT OBJAJCHHE CIIeIYIOIIMHU
KOMIIETEHTHOCTSIMH, XapaKTePH3YIONINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

° HAay4YHO OOBACHATH SIBJICHUS,
° OIICHUBATh U IIOHUMAaThb 0COOEHHOCTH HAaY4YHOI'O UCCJICIOBAHUAA,
(] HUHTCPHOPECTUPOBATE JAHHBIC MW HCIIOJb30BaTh HAYYHBIC O0Ka3aTCJIbCTBa JJIA

IMOJIYYCHH BBIBOJIOB.

Henu usydeHus (u3MKUM Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUs OINpeAeseHbl B
Konuenuun npenogaBanusi yuebHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OpPraHU3aLUAX
Poccuiickoit ®depepanun, peaqu3yOIUX OCHOBHBIE 00IE00pa30BaTEIbHBIE POTPAMMEI,
yTBepkI€HHON pemenueM Komternn MunucrepctBa npocselienus Poccuiickoit ®Denepaunu
(mpotokoun ot 3 mexabpst 2019 r. Ne TIK 48H).

esaun u 3a1a4u y4eOHOI0 MpeAMeTa B peajin3allii OCHOBHOM 00pa3oBaTeibHOM
NporpaMmMbl 0011ero 00pa3zoBaHusA

. puoOpeTeHne MHTEpeca W CTPEeMJICHUs OOydalolIUXCs K HAyYHOMY H3YYEHHUIO
IIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJe MOo3HaHus U (popmupoBaHHE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

. (hopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS Kak pe3yiabTaTa M3y4eHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

. (¢bopMupoBaHHE TMpeACTaBICHUM O poiu GU3MKU Ui Pa3BUTUS  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

. pa3BUTHE TPEACTaBICHUI O BO3MOXHBIX chepax Oyaymied mnpodeccnoHanbHOM

ACATCIBbHOCTH, CBSI3aHHOU C (1)I/IBI/IKOI>'I, IIOAI'OTOBKA K L[aaneﬁmeMy 06yquI/1}0 B J3TOM
HarpaBJICHUM.

[[OCTI/I)KGHI/IG 9TUX LeieH [IporpaMmsnl 110 (I)I/ISI/IKG Ha YPOBHC OCHOBHOTI'O O6IJ_I€FO
O6p330BaHI/IH obecreunBaeTcs pCUICHUEM CICAYIOIINX 3aJ4aY.

° an06peTeHHe 3HAaHUM O JAUCKPCTHOM CTPOCHUH BCHICCTBA, O MCXAHUYCCKUX,
TCIUIOBBIX, DJICKTPUYCCKUX, MAIHUTHBIX U KBAHTOBBIX SABJICHUAX,

° an06peTeHHe YMCHI/Iﬁ OIUCBIBATh U OOBICHATH (I)I/ISI/I‘IGCKI/IG SABJICHUSA C
HCIIOJIb30BAHHUEM IOJIYYCHHBIX 3HaHI/II71;

° OCBOCHHUEC MCTOHNOB PCHICHUA HpOCTeI\/’IH_II/IX paC‘léTHHX 3aga4 C¢ HCIIOJIb30BAHUCM
(I)I/ISI/ILICCKI/IX MOI[CJ'ICIZ, TBOPYCCKHUX U ITPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

° PasBUTUC YMCHI/Iﬁ Ha6J'IIOI[aTB MNPpUPOAHBIC ABJICHUSA W BbIIIOJIHATL OIIBITHI,

nabopaTopHble  pabOTBl M SKCIEPUMEHTAJIbHBIE  HCCIENOBAHUS C  HMCIOJIb30BAaHHEM
U3MEPUTEIbHBIX TPUOOPOB;

. OCBOEHME NMPUEMOB PabOTHI ¢ MHPOPMAIUEH PU3NUECKOTO COAEPIKaHuUs, BKIIOUAs
UHPOPMALMIO O COBPEMEHHBIX JIOCTHKEHMAX (U3UKH, aHAIW3 U KPUTHYECKOE OLIEHUBaHUE
uH(pOpMAaIHH;

. 3HaKOMCTBO €O cdepamu NpoPecCHOHATBHON AEATEIbHOCTH, CBSI3aHHBIMU C



(GU3MKOH, U COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMU Ha JOCTHKCHHUSIX bu3nuecKoi
HaYKH.

MecTo 1 posib npeAMeTa B Y4eOHOM IJIaHe (KOJINYeCTBO Y4eOHbIX YACOB, Ha KOTOpoe
paccuuTaHa padoyasi MporpaMMa B COOTBETCTBHM € Y4YeOHBIM IUIAHOM, KaJIeHIApPHbIM
Y4eOHBIM rpa)uKom).

Ha m3yuenne ¢usuku (0a30BBI YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs
otBouTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heqelo), B 8 kinacce — 68 yacos (2 Jaca B
Heneno), B 9 kiacce — 102 vaca (3 vaca B Heneno).

[Ipennaraemslii B mporpamme 1o (Gpusmke nepeueHs J1abopaTopHbIX pabOT U OIMBITOB HOCUT
PEKOMEH/IATeNbHBIN XapakTep, YYUTENb JeNaeT BBIOOP MPOBEACHUS Ta0OpPATOPHBIX paboOT |
OTIBITOB C YYETOM MHIAMBHIYyAIbHBIX 0COOCHHOCTEH 00YUYaIOMIMXCsl, CIIMCKA IKCTIEPUMEHTAIBHBIX
3aJJaHnH, TIPeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO JK3aMeHa 10 (U3UKe.

2. COAEP) KAHUE OBYYEHUS
7 KJIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYN OKPY KAIOIIero Mupa.

®usnka — Hayka o npupoje. SABneHus npupoasl. PU3NUECKUe SBICHUS: MEXaHUYECKHUE,
TEIIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnyeckux BeauuuH. Puszndeckue MNpUOOPHI.
[TorpemHocTe 3MepeHuii. MexIyHapoHas CUCTeEMa €IUHULL.

Kak ¢usuka m apyrue ecrecTBeHHble HAayKH M3y4aroT Ipupony. EcTecTBeHHOHAy4YHBIN
METO/l TO03HaHUS: HaOMIOJEHNE, T[OCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABIKEHUE THIIOTES,
JKCIEPUMEHT II0 MpPOBEpPKE TIHIOTE3, OO0bsACHEHHE HalmoxaemMoro spieHud. OmnucaHue
(DMBUYECKUX SBICHUHN C TIOMOIIBIO MOJICIICH.

Jemoncmpayuu.
1. MexaHu4eckue, TeTIOBbIE, dJICKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUSL.
2. ®dusnveckue mpuOOPHl M TMpoIEAypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM "

U(GPOBBIM TPHOOPOM.
Jlabopamopnuie pabomot u onvimot.

1. Onpenenenue EeHbl IIeHUS HIKAIbI U3MEPUTEIBHOTO pHoopa.

2. H3mepenne paccTosHUM.

3. N3mepenue 00bEMa )KUIKOCTH U TBEPAOTO Tea.

4. Omnpenenenue pa3MepoB MaJbIX Tel.

5. N3mepenune temmepaTypbl Mpy MOMOUIM KUIKOCTHOTO TEPMOMETpa U JaTyuKa
TeMIIepaTyphI.

6. [IpoBenenue uccnea0BaHUs MO MPOBEPKE TMIOTE3bI: AaIbHOCTD MOJIETA IIAPHKa,

MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIlIe BHICOTA MYCKA.

Pa3nen 2. IlepBoHayajibHbIE CBeJIEHUSI 0 CTPOEHHH BelecTBAa.

CrpoeHue BewIeCcTBAa: aTOMbl M MOJIEKYNbl, UX pa3Mmepbl. OINbITbl, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JIBxkeHne wactul] BemiecTBa. CBsI3b CKOPOCTH JBUIKEHUSI YacCTHI[ C TEMIIEPaTypoOM.
BbpoynoBckoe nBmwxkenue, nuddysus. BammoneiicTBue YacTHI] BeIIeCTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHW M TBEPIBIX
(kpucTamnyeckux) Tel. B3amMOCBsI3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJEKYISpHBIM CTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUI
BOJIBI.

Hemoncmpayuu.
1. Habnronenue 6poyHOBCKOTO ABUKECHUSL.
2. Ha6monenue nuddy3un.

3. HaGmonenue siBieHui, 0OBSCHSIIONUXCS TPUTSKCHHEM WA OTTATKUBAHUEM



YaCTHI] BEUIECTBA.
Jlabopamopusie pabomot u onvimel.

1. OmneHka AuaMeTpa aToMa METO0M PSI0B (C HCIOJIb30BaHUEM (OoTOrpaduii).
2. OnbITH IO HAOJIOJICHUIO TETIJIOBOTO PACIIUPEHUS T'a30B.
3. OnbITH IO 0OHAPYKEHUIO ICHCTBHSI CHIJI MOJICKYIISIPHOTO MPUTSDKEHHUS.

Pa3nen 3. /IBu:keHne U B3anMojIeiicTBHE Tel.

Mexannueckoe aBuxkeHUe. PaBHOMEpHOE W HepaBHOMEpHOE JBMkKeHHE. (CKOpOCTb.
CpenHsis CKOpOCThb IPU HEPABHOMEPHOM JIBUKEHUU. Pacuér myTH 1 BpeMeHU JIBUKECHUS.

SIBnenue uHepuuHM. 3aKOH WMHEpUMU. B3aumonelicTBHE Ten Kak NpUYMHA W3MEHEHUS
CKOPOCTH JBWXEHHUS Tell. Macca kak mepa umHepTHOCTH Tena. [lnmotHocth BemiectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucThKa B3aumozeicTBust Ten. Cuna ymnpyroctd M 3akoH ['yka.
N3mepenue cusbl ¢ IOMOILBIO AMHAMOMETpA. SIBJIeHNE TSATOTeHUs U cuila TshkecTu. Cuiia TSKecTH
Ha Jpyrux mianerax. Bec rena. Heecomocth. CroxeHue cuil, HalpaBiIeHHbIX MO0 OJHOM MPSAMOM.
PaBnoneiictByromast cuit. Cusa TpeHus. TpeHue CKOJBKEeHHs U TpeHHe MoKos. TpeHue B mpupoie
U TEXHUKE.

Jemoncmpayuu.

1. Halmronenne MmexaHnueckoro IBMKEHHS Tema.

2. W3mepenue ckopocTy NpSIMOJIMHEWNHOTO ABUKECHUS.

3. HaGmnronenue siBneHns HHEPIINN.

4, Ha6mronenne n3aMeHeHns1 CKOPOCTH MPU B3aMMOJICUCTBUU TeJl.

5. CpaBHEHHE MacC 1O B3aUMOJICHCTBHIO TEIN.

6. CrnoxxeHue Cul, HalpaBJICHHBIX 110 OJTHOM MPSMOA.

Jlabopamopnuie pabomot u onvimot.

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABIKEHUS (IIapuKa B )KUJIKOCTH, MOJIEIN
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajee).

2. OmnpeneneHvie cpefaHeld CKOPOCTH CKOJIbKEHHs Opycka WM IIapuKa [0
HAaKJIOHHOM TUIOCKOCTH.

3. Ornpenenenne MIOTHOCTH TBEPAOTO TeNA.

4, OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHUs (IedopMaIuu) NpyKUHbI
OT MPUJIOKEHHON CUJIBL.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHUS OT Beca

TCJIa U XapaKTEpa COIIPpUKACAOIMINXCA HOBerHOCTCﬁ.

Pa3nen 4. JlaByieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUS U yBEIMUEHUS AaBjicHUs. [aBnenne raza. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00béMa, Temmnepatypsl. [lepenaya naBneHus TBEPIABIMU TeaMU, KUAKOCTIMU U
razamu. 3akoH Ilackansa. IlHmeBMarmuyeckwe MaIIMHBLI. 3aBUCUMOCTL JABJICHHUS >KHIKOCTH OT
ryounbsl.  ['mapocratmyeckuit  mapamokc. CooOmaromuecss  cocynasl.  ['mapaBnuyeckue
MeXaHU3MBbI.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpuuuHBl CyliecTBOBaHMS BO3IYIIHON
o6oioukn 3emiu. Onbir Toppuuemmu. M3mepenne arMocepHOro aaBieHUS. 3aBUCHMOCTH
aTMoc(epHOr0 JaBJ€HHs OT BBICOTHI HaJ ypoBHeM Mops. [IpubGopbl mist u3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE )KUAKOCTHU ¥ Ta3a Ha IOTPY>KEHHOE B HUX TeJO. BriTankuBaromas (apxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEpaTyphl.

2. [lepenaua naBiaeHUs )KUAKOCTBIO U Ta30M.

3. CooOmraromuecs COCy/IbI.

4, I'mpopasnuueckuit mpecc.

5. [IposiBnenue neicTBUs aTMOCHEPHOTO AaBICHHUSI.

6. 3aBHCUMOCTh BBITAIKHMBAIOLICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U
IJIOTHOCTH XKUAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.



8. YcroBue TuiaBaHus TEIN: TUIABAHUE WM TIOTPYKEHHUE TEJT B 3aBUCUMOCTH OT
COOTHOLIECHUS INIOTHOCTEH Tela U KUAKOCTH.
Jlabopamopusie pabomot u onvimel.

1. HccnenmoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOW B
KUJKOCTb 4aCTH TeJIa.

2. OrnpezeneHne BHITAIKUBAIOMICH CHIIBI, JIEUCTBYIOIICH Ha TEJO, MOTPY>KEHHOE B
KUIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIbI, JIEHUCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MACCHI TeJIA.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH
Ha TeJIO B )KUJKOCTH, OT 00bEMa OTpyKEHHOH B KHIKOCTh YACTH T€JIa M OT TNIOTHOCTH KUJKOCTH.

5. KonctpynpoBanue apeomerpa WM KOHCTPYHPOBAHHE JIOJKM U OIPEICIICHHE €€
IPYy30I10 IbEMHOCTH.

Pa3nen 5. PaGora u MmomHoOCTh. JHEprus.

Mexannueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, 010K, HAKJIIOHHAs II0CKOCTb. [IpaBuiio paBHOBecus pplyara.
[Ipumenenue npaBuia paBHOBecUsl pbluara K OJOKy. «3o0sioToe mpaBuiao» mexaHuku. KITJI
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHUKE.

Mexannueckas »Heprusi. Kunernueckas W mnoTeHUMalIbHas sHeprud. lIpeBpaienue
OJIHOTO BUJIa MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAHEHUsSI SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. [TpuMepsI TPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Omnpenenenre pabOTHI CHIIBI TPEHUS NP PABHOMEPHOM JABWKEHUU Tella Mo
TOPU30HTAIBHOM MMOBEPXHOCTH.

2. HccnenoBanue yciioBUi paBHOBECHS pblyara.

3. N3amepenne KITJ] HakKIOHHOM MJIOCKOCTH.

4. M3ydeHue 3akoHa COXpaHEHHSI MEXaHUYECKON YHEPTHUH.

8 KJVIACC

Pasgen 6. TemioBble IBJICHUA.

OCHOBHBIE MMOJIOKEHUS MOJICKYJIAPHO-KHHETHYECKOM TEOPHUH CTPOCHUs BelecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJI. ONbITHI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUST MOJIEKYJISPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, XKHUIKOTO U Ia3000pa3HOro COCTOSHUM BemecTBa. Kpucramimueckue u
amopduseie Tena. OObICHEHHE CBOMCTRB Ta30B, KUAKOCTEH U TBEPABIX TEI HA OCHOBE TOJIOKCHHI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. C(CMmauMBaHME M KalWUIApHbIE sABJIEHHs. TermoBoe
pacIIUpEeHUE U CKATUE.

Temnepatypa. CBs3bp TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS YacCTHLL.
Buytpennsis sneprusi. CriocoObl U3MEHEHUS BHYTPEHHEH SHEpruu: TeIionepeaaya U COBEpILICHUE
paboTel. Buel Temnonepenaun: TeMIONPOBOTHOCTh, KOHBEKIIUS, H3TyUEHHUE.

KonuuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BEIIECTBA. 1eIIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OanaHca. [lmaBneHue W OTBepleBaHUE KPUCTATITMYECKUX
BEIECTB. YJeNnbHas TeruioTa IaBieHus. [lapooOpa3zoBanue u KoHaeHcanus. Vcmapenwue.
Kunenue. VYnenpHas temnora mnapooOpa3oBaHMsA. 3aBUCHMOCTh TEMIIEpATypbl KUIEHHUS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo31yXa.

DHeprusi TOIUIMBA. Y AelIbHAs TEIUIOTa CTOPAHUSL.

[Mpuanuner paboTel TemmoBbix asurareneit KIIJ| temmoBoro asurartens. TeroBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpAaHEHUS U MPEBPALICHHS SHEPTUU B TEIUIOBBIX IpoIeccax.

emoncmpayuu.



1. Habnronenue 6poyHOBCKOTO ABMKECHUSL.

2. Hab6monenue nuddysun.

3. Habmroienue siBiieHN CMa4YrBaHUS U KAMAJUTSIPHBIX SIBJICHUM.

4. Habmtoienue TerioBoro paciimpeHus Tel.

5. W3menenne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUM HITU
OXJIAXK/ICHUU.

6. [IpaBuna uzmepeHus TeMIiepaTypsl.

7. Bunael Terionepenayn.

8. OxuaxxieHue npu COBEPIICHUN padOTHI.

9. HarpeBanue npu coBepiiieHIH paOoThl BHEITHUMU CHIJIAMHU.

10. CpaBHeHHE TEINIOEMKOCTEHN Pa3IMUHBIX BEIIECTB.

11. HabGmronenue xkumnenust.

12. HaGmronenue nocrosiHcTBa TEMITEpaTyphI MPH TUIABJICHUH.

13. Mogenu TenIOBLIX ABUTaTENICH.

Jlabopamopuovie pabomol u onvimel.

1. OMnBITEI IO OOHAPYKEHHIO ACHCTBUS CHUJT MOJICKYJISIPHOTO TPUTSHKCHHUSL.

2. OnBITHI 10 BBIPALIMBAHUIO KPUCTAIIIOB IOBAPEHHOM COJIM WK caxapa.

3. OMNBITHI 0 HAOJIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUIAKOCTEH M TBEPIBIX

TelL

4. Ompenenenue qaBiIeHUs BO3IyXa B OJIJIOHE MITIPHIIA.
5. OnbIThI, JEMOHCTPUPYIOLUE 3aBUCUMOCTD JABJIEHUS BO3/yXa OT ero o0béma u
HarpeBaHus WA OXJIAKICHHUS.

6. [IpoBepka runoTe3sl IMHEWHON 3aBUCUMOCTH JIJTHHBI CTOJIONUKA KUJIKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIepaTyphl.

7. HabGnmionenne  u3MeHeHHs  BHYTpPEHHEH  DSHEpPruM Tela B pe3ynbTare
Tervionepeiayu U paboThl BHEUTHUX CHIL.

8. HccnenoBanue siBieHUs TEIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW WU TOpsSUEeH
BO/IBL.

9. Omnpenenenre KOMUYECTBA TEIJIOTHI, MOJTYYEHHOIO BOJOM MpHU TErooOMeHe ¢
HarpeTbiM METAJUTMYECKUM LIWJIUHIPOM.

10. Ornpenenenre yaeabHON TEINIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npoiecca ucrnapeHus.

12. OrnpezneneHre OTHOCUTENBHOM BIIaKHOCTHU BO3/1yXa.

13. Ornpenenenue yeapHON TEIUIOTHI IIaBICHUS JIbAA.

Paznen 7. DilekTpuyeckne 1 MArHUTHBIE SIBJICHUSL.

Dnextpusanus Tel. J[Ba ponaa aleKTpUYecKUX 3apsaioB. B3zaumoneicTBue 3apsKeHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTh CHUJTbI B3aUMOCUCTBUS 3apSKEHHBIX TeJl OT BEIMUMHBI 3aps/10B
U PACCTOSHUS MEXKIY TellaMu).

DnexTpuueckoe mnoje. Hampspk€HHOCTD anekTpuyeckoro nojs. [IpuHmun cyneprno3unuu
AIEKTPUYECKHX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DIEMEHTApHBINM 3neKkTpuueckuil 3apsa. CrpoeHue
atoma. [IpoBoHMKY U OUAIEKTPUKHU. 3aKOH COXPAHEHHUSI JIEKTPUUECKOTO 3apsija.

DNEKTpUYECKUM TOK. YCIOBUSA CYHIECTBOBAHUS JIIEKTPUUECKOTO TOKa. VICTOUHUKH
MOCTOSIHHOTO TOKa. JIeMCTBUSI SJEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOe, MarHUTHOE).
DNEeKTPUYECKUN TOK B KHMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OIJeKkTpuueckoe HampsbkeHue. CompoTHBIEHUE
MPOBOJIHUKA. YJENbHOE COMPOTHUBIEHHE BemiecTBa. 3akoH OMa Ui yyacTkKa Ienu.
[TocnenoBarenbHOE U apaJIENbHOE COETUHEHNE TPOBOTHUKOB.

PaGoTta 1 MOIIHOCTH AMEeKTpudeckoro Toka. 3akon Jxoymns—JIeHna. DnekTpudeckue enu
Y IOTPEOUTENH IIEKTPUUECKOM sHeprun B ObITy. KOopoTKoe 3aMbIKaHUeE.

[TocTrosiHHbie MarHuThl. B3aumojaeicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe ToOJIE.
MarunuTHOe noJie 3eMJIM U €ro 3HaueHue Juist )ku3Hu Ha 3emuie. OnbIT Dpcerena. MaraurHoe nosie
ANEKTPUUECKOTO ToKa. [IprMeHeHue 311eKTpOMarHuToB B TeXHUKE. [[eficTBe MarHUTHOTO MOJIs
Ha TMPOBOJHUK C TOKOM. OJEKTPOABUTaTeNlb MOCTOSIHHOTO ToKa. Vcmnonb3oBanue



JJIEKTPOJIBUTaTEIeH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue anekTpoMarHuTtHOM mHAykuuu. IlpasBwio  Jlenna.
OnekrporeHeparop. CrnocoObl NOXy4eHHs HICKTPUUECKONH 3HEPruu. ODJIEKTPOCTAHIUHM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DneKkTpu3aus Tell.

2. JIBa poa 3NEKTpUUECKUX 3aPAI0B U B3AUMOJACHCTBHUE 3aPSKEHHBIX TEIN.

3. YCeTpoiCTBO U JEHCTBHE HIIEKTPOCKOIIA.

4. DNEeKTpOCTATUYECKasT HHIYKIIHS.

5. 3aKOH COXpaHEHUs IEKTPUUECKUX 3apsi/IOB.

6. [TpoBOIHUKH W AUDIIEKTPUKHU.

7. MopennpoBaHne CUIIOBBIX JIUHUH 3JIEKTPUYECKOTO OIS

8. HcTouHnKH MOCTOSIHHOTO TOKA.

9. JlericTBUA 3IEKTPUUECKOTO TOKA.

10. DNEeKTpUUYECKUN TOK B KHUIAKOCTH.

11. I"a30BrIi1 paspsi.

12. H3mMepenue cuibl ToKa aMIePMETPOM.

13. N3mepenune 31eKTpuIecKoro HanpsKEHUs BOJIbTMETPOM.

14. PeocTaT u Mara3us cCONpOTHBIICHUIA.

15. B3anmoaencTBre NOCTOSIHHBIX MarHuTOB.

16. MogennpoBaHre HEBO3MOKHOCTH Pa3IeJICHHS ITOJIFOCOB MArHUTA.

17. MoenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MArHUTOB.

18. OnbIT Dpcrena.

19. MarauTHO€ 1noJie Toka. DJIEKTPOMArHuT.

20. JlelicTBME€ MAarHUTHOTO TIOJISI HA POBOIHUK C TOKOM.

21. DIIEKTPOABUTATEIb TOCTOSIHHOTO TOKA.

22. HccnenoBanue siBIeHUS 3J€KTPOMArHUTHON UHTYKIINH.

23. OnbiTel Papazes.

24. 3aBUCUMOCTh  HAIIPaBJICHHUS  MHAYKUMOHHOIO  TOKa OT  YCJIOBHM  €ro
BO3HMKHOBEHHS.

25. DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

1. OnbiTel 1O HAOJMIOAEGHUIO  OJJEKTpU3alMM  Tel  UHAYKUWMEH W Ipu
CONPUKOCHOBEHHH.

2. HccnenoBanue necTBUS 3JIEKTPUYECKOTO OISl HA IPOBOJHUKH U IU3JIEKTPUKH.

3. COopka u nmpoBepka pabOThI ANEKTPUIECKON SN MOCTOSHHOTO TOKA.

4, N3mepenue u perynpoBaHue CUIIbI TOKA.

5. N3mepenue u peryimpoBaHue HaPsHKEHUS.

6. UccnenoBanne 3aBUCMMOCTH  CHJIBI TOKA, MJAYIIETO 4Yepe3 pEe3UcTop, OT
CONIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JEKTPUUECKOIO  CONPOTUBIIECHHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IUIOLIAI1 ITOIIEPEYHOI0 CEUEHUS U MaTepUaa.

8. [IpoBepka nmpaBuiia CII0KEHUS HAIIPSHKEHUM TIPU TIOCIIEI0BATEIBHOM COEUHEHUHT
JIBYX PE3UCTOPOB.

9. [IpoBepka npaBuiia uist CUJIBI TOKA MPU MTAPAJUIETIBHOM COEUHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOThI 3JEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3nucTop.

11. Ornpenenenre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIIIEMOM Ha pe3UCTOPE.

12. HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KIIJI narpeBarens.

14. HccnenoBanre MarHuTHOrO B3aUMOAEMCTBHS TIOCTOSIHHBIX MArHUTOB.

15. N3ydeHre MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00BEAUHEHUN U
pa3aeiieHNH.

16. HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OneIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHUJIbI B3aUMOIECHCTBUS KaTYIIKHU C



TOKOM M MaravTa OT CHUJIbl TOKa W HAIIPaBJICHHA TOKA B KaTYIIKE.

18. N3yuenue neicTBUS MarHUTHOTO T10JIs Ha IIPOBOJIHUK C TOKOM.

19. KoHncrpynpoBanue u nuzyuenue padboThl J1E€KTPOIBUTaTENS.

20. N3mepenue KII/I aneKkTpoaBUraTeIbHOM YCTAHOBKH.

21. OnbITBl 1O HUCCIENOBAHUIO  SIBJIEHHUS  DJIEKTPOMArHUTHOM — MHIYKLUH:

HUCCICIJOBAaHUC W3MCHCHHI 3HAYCHUS 1 HaIrpasJICHUS WHAYKIWMOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexannyeckue siBJIeHHS.

Mexannueckoe ABmkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBMKEHMsS. PaBHOMepHOEe NpsMOIMHENHOe nBMkKeHue. HepaBHomepHOe
npsiMoJiHeitHoe JBukeHue. CpelHssi U MIHOBEHHash CKOPOCTh Tejla MpU HEpaBHOMEPHOM
JIBUOKEHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoJinHEWHOe nBrkeHue. CBOOOAHOE TajeHUE.
Omnprtel [Nanunest.

PaBHOMepHOE nBHKEHHE TIO OKpYXHOCTH. [leproa u yactora obOpamenus. Jluneitnas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[IepBoiii 3akoH HeroTtoHa. Bropoit 3akon Herotona. Tperuit 3akon Herotona. IIpuHimn
CYIIEPIIO3HIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CWiia TPEHUS CKOJIbKEHHUS, CHJIAa TPEHHS
ITOKOs1, IPYTHE BUABI TPEHUSI.

Cunma TSOKECTM W 3aKOH BCEMHUPHOTO TATOTEHHWS. YCKOpeHHe CBOOOJHOTO TIaJCHHMS.
JBmxenue mnanet Bokpyr Comnnua. [lepBas kocmuyeckas ckopoctb. HeBecoMOCTh U Meperpy3Ku.

PaBHOBecue maTepuanbHON TOUKH. AOCOIOTHO TBEPIOE Teso. PaBHOBecHe TBEPAOTO TEna
C 3aKpEIJIEHHON OChIO BpallleHusl. MoMeHT cuitbl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne umnynbca. MMmiynbe cuibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBIDKEHHUE.

Mexanudeckasi pabota U MOIIHOCTh. PaGoTa cwi Tsokectu, ynpyroctd, TpeHus. CBs3b
SHepruu U pabotel. lloTeHuumanbHass »HEprusi Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMIIU.
[TorenumansHas sHeprus cxxarou npykuHbl. Kunernueckas sneprusi. Teopema 0 KUHETUYECKON
SHEpPruu. 3aKOH COXpaHEHHS] MEXaHUYECKON SHEPTHH.

Jemoncmpavyuu.

1. HaGnronenne MeXaHWYeCKOTO JIBIDKEHHs Tella OTHOCHTEIBHO Pa3HBIX —Tel
OTCHYETA.

2. CpaBHeHue TmyTed U TPAEKTOPUN JBWKEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEJILHO Pa3HBIX TEJ OTCUETA.

3. N3mepenune cKkopoCcTu U YCKOPEHUS IPSIMOJIMHEWHOTO JBUYKCHHUSL.

4. HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHUSL.

5. Habntonenue nBu>keHus Tela 1no OKpyKHOCTH.

6. HaGnronenne MexaHWYeCKUX SIBJICHHH, TPOUCXOMAIIMX B CHCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOnHeTa (HU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS TeJla OT MACChI TeJla U IEUCTBYIOLEH HAa HETO CUJIBL.

8. Habmtoenue paBeHCTBA CHIT IPY B3aUMOICHCTBUU TEJ.

9. N3meHeHue Beca Tena npu yCKOPEHHOM JBHKEHUU.

10. [lepenaua ummnynbca npy B3auMOICUCTBUU TeJl.

11. [IpeoOpazoBanwst SHEPTUH TP B3aUMOJCHCTBUH TE.

12. CoxpaHeHne UMIyJbca PU HEYIIPYTOM B3aUMO/ICHCTBUH.

13. CoxpaHeHre UMITyJbCca MPU a0COIOTHO YIPYTOM B3aUMOJICHCTBUU.

14. Habmroienne peakTHBHOTO JIBUYKCHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUU MPH CBOOOTHOM MAACHUM.

16. CoxpaHeHre MEeXaHWYECKOW SHEPTruM MpU ABUKEHUU Teja MOJ JIEHCTBHEM
MIPYXUHBI.

Jlabopamopusie pabomot u onvimel.



1. KoncrpynpoBanue Tpakra Ui pasroHa U JAJIBHEUIIEr0 pAaBHOMEPHOIO JABUKCHUS
LIAPUKA UJIU TEIIEKKHU.

2. OmnpeneneHue cpeiHeld CKOPOCTH CKOJIBKEHHUS OpyCcKa WITU JIBH)KEHHS IIapUKa 10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHne YCKOPEHUs Tela IPU PABHOYCKOPEHHOM JIBH)KECHHH 110 HAKIIOHHOM
TUIOCKOCTH.

4. HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPY PAaBHOYCKOPEHHOM JIBUYKEHUU
0e3 Ha4aJIbHON CKOPOCTH.

5. [IpoBepka TUMOTE3BI: €CIM MPH PABHOYCKOPEHHOM [BW)KCHUU 0€3 HadalbHOM

CKOPOCTH ITYTH OTHOCATCA KaK ps/g HEUYETHBIX YUCCII, TO COOTBCTCTBYIOIINUEC NPOMEIKYTKH BPCMCHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHUS OT CHJIbI HOPMaJbHOIO
JABJICHUSI.

7. Onpenenenne k03pPUIIMEHTA TPEHUS CKOIbKEHUS.

8. Onpenenenne ;kECTKOCTH NPYKUHBIL.

9. Onpenenenrne pabOThl CUIbI TPEHUS NMPU PABHOMEPHOM JBMKEHUM Tella IO
TOPU30HTAIBHON TIOBEPXHOCTH.

10. Onpenenenre pabOThl CUIIBI YIPYTOCTH MpPU MOABEME Ipy3a C HCIOJIb30BaHUEM

HEMO/ABUYKHOTO U MOJBHKHOTO OJIOKOB.

11. N3ydeHue 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanu4veckue KoJie0aHus M BOJIHBI.

Konebarenbnoe neuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUMU: MEPHOJ, 4acToTa,
aMIuTyna. MareMatudeckuilk W OpPYKUMHHBIM MaaTHUKU. [IpeBpameHue sHeprum mpu
KoJie0aTeIbHOM JBU)KECHUU.

3aryxatonue Kojaebanus. BeiHy)aeHHbIe Kosebanus. Pesonanc. MexaHn4eckue BOJTHBI.
CpoiicTBa MexaHH4YeCKUX BOJH. [IpofonbHble M nonepeyHble BOAHBL. JJIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHusl. MexaHn4eckne BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbIicOTa TOHA. OTpaykeHue 3Byka. UH(Ppa3ByK u yabTpa3ByK.

Jemoncmpayuu.

1. Habmonenue xosiebanuii Te noa AEWCTBUEM CHIIBI TSXKECTH U CHJIBl YIPYTOCTH.

2. Habmtonenue xosnebanuii rpy3a Ha HUTH U Ha MIPYKHUHE.

3. Habntoienue BhIHYKICHHBIX KOJICOaHUN U pe30HAaHCa.

4. Pacrnipoctpanenuie npoJoabHbIX U OMEPEUHBIX BOJIH (Ha MOJCIH).

5. Habntoenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKyCTUYECKHI pE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. Omnpenenenre 4acTOThl U EPUOo/Ia KoJieOaHUi MaTeMaTHUYeCKOTO MasiTHUKA.

2. Omnpenenenre 4acTOThI U Iepuoa KoieOaHuil Mpy>KMHHOTO MasATHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepro/ia KOJeOaHUN MOABEIIEHHOTO K HUTU Tpy3a
OT JUITMHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH MIepHOa KoJeOaHUN NPYKMHHOTO MasiTHUKA OT
Macchl Tpy3a.

5. [IpoBepka He3aBUCUMOCTH Tepro/ia KoJieOaHuii rpy3a, MOIBEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIEpro/ia KoiaeOaHu MPYKMHHOTO
MasTHUKA OT MaccChl Ipy3a U AKECTKOCTU MPYKUHBI.

7. N3mepenue yckopeHus cBOOOAHOTO MMa ICHHUSI.

Pazgen 10. DjekTpoMarHuTHOE MoJIe U 3JIeKTPOMATHUTHbIE BOJTHBI.

DNEKTPOMarHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana smekTpoMarHUTHBIX BOJIH. Vcno/ib30BaHNE 7EKTPOMAarHUTHBIX BOJIH UIsE COTOBOM
CBSI3U.

OnexTpoMarHuTHas npupoa ceeta. CKopocTs cBeTa. BolHOBBIE CBOMICTBA CBETA.

Jemoncmpayuu.
1. CBolicTBa 37IEKTPOMAarHUTHBIX BOJIH.



2. BousiHOBBIE CBOICTBA CBETA.

Jlabopamopusie pabomot u onvimel.

1. W3yueHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIBHOTO Tese(oHa.

Pa3nen 11. CBeToBble siBJIEHUS.

JlyueBas moxenb cBera. Mcrounuku ceera. lIpsMonuHeHOE pacnpoCTpaHEHUE CBETA.
3armenus Connna u Jlynsl. Otpakenue cBerta. [1nockoe 3epkano. 3aKkoH OTpaKeHHs CBETa.

[Ipenomnenue cBeta. 3akoH npesiomiieHus cera. [loaHoe BHyTpeHHEE OTpaXKEHHUE CBETA.
Hcnosib30BaHNE MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOIAX.

JInnza. Xop mydeii B auH3e. OnTuyeckas cuctema goroarnmapara, MUKPOCKOTIa U
teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. ClioskeHHE CIIEKTPaIbHBIX
uBeToB. /lucnepcus crera.

Jemoncmpayuu.

1. [IpssmonuHelHOE pacpOCTpaHEHUE CBETA.

2. OTtpaxkeHue cBera.

3. [Tonyuenune n3o0OpakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. [Ipenomnenue cBera.

5. ONTUYECKUH CBETOBO/L.

6. Xox nydeit B coOuparoliei JuH3e.

7. XoJ Jydell B pacCEeMBAIOILIEN JINH3E.

8. [Tonyuenue n3o0OpakeHU ¢ MOMOUIBIO JINH3.

9. [punnun aeicteus GoToanmnapara, MUKPOCKOIa U TEJIECKOTIA.

10. Mopens rinaza.

11. Paznosxenne 6emoro cBera B CIIEKTP.

12. [Tonydyenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJ1a OTPa)KEHUsI CBETOBOTO JIy4a OT yrijia IaIeHUs.

2. N3ydeHnne xapakTepucTUK H300paXKeHUs MPEAMETa B INIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTJla IPEJIOMIIEHUS CBETOBOIO JIyya OT yrja
MaJICHUS] HAa TPAHUILIE «BO3YX—CTEKIIO».

4. [Tony4yenue n300paXKeHUI C TOMOIIBIO COOMPAIOIIEH JTMH3BI.

5. Omnpenenenre GOKYCHOTO PaCCTOSIHUSI M ONITHYECKON CHIIBI COOUPAIONIEH JINH3BI.

6. OMnBITHI 110 Pa3NI0KEHUIO OEIOTO CBETA B CIEKTP.

7. OnBITHI IO BOCIPUATHUIO [[BETA MPEMETOB MIPHU UX HAOIIOJIEHUHN Yepe3 IBETOBbIC
(UIBTPHI.

Pasznen 12. KBanToBble IBJICHUA.

OmnsiTel Pezepdopna u nnanerapHas mojaenb atoma. Moaens aroma bopa. Mcnyckanue u
MOTJIONIEHUE CBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Asbda, Oera- W ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
HyknonHnass mopnens aromMHoro siupa. M3ortombl. PagmoakTtuBHBIC mpeBpamneHus. Ilepuon
MOJTypaciajia aTOMHBIX sIIIED.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUs 3apsI0BOTO M MAaCCOBOTO YHCEN. DHEPrus CBSI3U
aTOMHBIX sifiep. CBs3b Macchl U SHepruu. Peakiiuu cunTe3a u nenenus saaep. McTouHuku sHepruu
CoHIIa 1 3BE3]I.

SAnepnas sHepreTuka. J[eicTBUS paIuOAKTHUBHBIX U3TyUYE€HUI HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTpsl U3IIy4yeHUs U MOTJIOLIECHUS.

CrieKTpsl pa3IMuHBIX Fa30B.

CrnexTp BoJiopoAa.

Habnronenue Tpexos B kamepe Busbcona.

Pabora cuéTurka HOHU3UPYIOIIUX U3TYUYEHHH.

Peructpanus usnydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
ﬂaﬁopamopnbte padomul u onvimol.

1. HaGnroenue CIIONIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyYCHHUS.

© ks wnNE



2. HccnenoBanue TpeKoB: U3MEPEHHE SHEPTHH YACTULBI 0 TOPMO3ZHOMY ITYTH (I10
¢dororpadusim).

3. W3mepenune paanoakTuBHOTO (hoHA.

IloBTOpPUTE/ILHO-00001IAKOIIMIT MOTYJIb.

[ToBTOpUTENIEHO-0000MAOIIMK ~ MOJIYAb TpPEIHA3HAYCH JUISI  CHCTEMAaTH3alluu |
00001IeHUsT TPEIMETHOTO COACPKAHUS U OIBITA JEATEIBHOCTH, TPHOOPETEHHOTO NP U3YYECHUH
BCEro Kypca (pusmkm, a Taxke i MOJIrOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY SK3aMEHY IO
¢bu3nke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN TpeMET.

[Ipy wW3ydeHWH [AHHOTO MOMYJS pEATU3YIOTCS W CHUCTEMATH3HPYIOTCS  BHJIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPHIX OOECIeYMBACTCS JIOCTH)KEHHE TIPEJAMETHBIX U
MeTarpeIMETHBIX TUTAaHUPYEMBIX pe3ynbpTaToB oOy4eHus, dbopmupyercs
€CTeCTBEHHOHAYYHAasi TPAMOTHOCTHh: OCBOCHHE HAYYHBIX METOJOB WCCIEAOBAHUS SBICHHUN
OPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMH OOBACHATH (U3NYECKHUE SIBICHUS, TPUMEHSS
MOJTyYCHHBIC 3HAHUS, PEIIaTh 3a/1a41, B TOM YHCIIE KAUECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpyHIHMNIMAIBHO 1EATEIBHOCTHBIA XapaKTep JaHHOTO pa3/iena peajlu3yercs 3a C4ET TOro,
9TO 00y4JaroIIrecs BBITIOIHAIOT 33JaHNsI, B KOTOPBIX UM MIPEUIaraeTcs:

Ha OCHOBE ITOJTy4eHHBIX 3HAHUH PACIIO3HABATH M HAYYHO OOBSICHATH (PU3UIECKUE SIBIICHHSI
B OKpYIKaroIei IpupoJie U TOBCEIHEBHOW KHU3HH,

WCTIONH30BaTh HAYYHBIE METOJbI MCCIEOBAHUS (PU3MUECKHUX SIBICHHUI, B TOM YUCIIE JUTS
MIPOBEPKH THIIOTE3 U TIOJTYICHHUST TEOPETUIECKUX BHIBOJIOB;

0OBSICHATH HAyYHBIE OCHOBBI Han0oJIee BYKHBIX TOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHIA,
HaTpuMep, MPAKTHUECKOTO MCIIOIF30BAaHMS PA3IMYHBIX HCTOYHHKOB YHEPTUH HA OCHOBE 3aKOHA
MIPEBpAIEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHHU.

3. IINIAHUPYEMBIE PE3YJbTATbBI OCBOEHUS IIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATbI

N3yuenne ¢u3ukum Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHMsI HAmpaBlIeHO Ha
TOCTI)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynaprare u3ydeHuss (QHU3MKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CICIYIONINE THYHOCTHBIC PE3yIbTAThI B YACTH:

1) naTpUOTHYECKOT0 BOCIIUTAHMS:

— TMpOSBJCHHUE HHTEpPeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bU3UYEeCKO HAYKH;

— [IEHHOCTHOE OTHOIIICHUE K JOCTHYKEHHSIM POCCHICKUX YUEHBIX-(PH3HKOB;

2) rpasKIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

— TOTOBHOCTh K aKTHBHOMY Yy4YacTHIO B OOCYXICHHH OOIIECTBCHHO 3HAYMMBIX M
TUYECKUX MPOOIIEM, CBA3aHHBIX ¢ MPAKTHYCCKUM MPUMEHCHUEM JOCTHKCHUH (DU3UKH;

— OCO3HaHHME B&KHOCTH MOPATbHO-3THYECKUX ITPUHIIUITOB B JACATCILHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIHTAHMS:

— BOCIPHATHE O3CTETUYECKUX KauecTB (PM3MYECKOM Hayku: €€ TapMOHHUYHOTO
MOCTPOEHHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'O MO3HAHMSI:

— OCO3HaHHWE IIEHHOCTH (PU3MUYECKON HAYKU KaK MOITHOTO MHCTPYMEHTA ITO3HAHUS MUDA,
OCHOBBI Pa3BHUTHUs TEXHOJIOTUHN, BAKHEHIIICH COCTABIISIONIEH KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, WHTEpeca K  HCCIIEI0BATEIbCKOU
JeSITEIIbHOCTH,

5) ¢popmMupoBaHus KyJIbTYPHI 310POBbs H YMOIHOHAJILHOTO 0JIATONIOTYYHSI:

— OCO3HAHME IIEHHOCTH 0e30TacHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM
MUPE, BAKHOCTH MPaBHUJI O€30MaCHOTO TIOBEACHUS Ha TPAHCIIOPTE, HAa JIOPOTax, C JICKTPUUCCKUM
Y TEIJIOBBIM 000PYJIOBAHUEM B IOMAIITHUX YCIOBHSIX;

— c(OpMHPOBAHHOCTH HaBbIKa pedICKCHHU, IPU3HAHKE CBOETO MPaBa Ha OMIMOKY UTAKOTO
e MpaBa y APyroro 4elioBeKa,



6) TPy10BOT0 BOCIIMTAHMS:

— AKTHBHOC Yy4YaCTUC B PCHICHUHU MPAKTHYCCKUX 3aday (B paMKax CCMbH,
o0pa3oBaTeNIbHOW  OpraHu3allid, TOpojaa, Kpas) TEXHOJOTHYECKOH U COIUATBbHOU
HAIMpPaBJIICHHOCTH, TPEOYIOMIUX B TOM YHCIEC ¥ (PU3MYCCKUX 3HAHUI;

—MHTEPEC K MPAKTUICCKOMY U3yICHHIO TPodeccuid, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrHY€eCKOr0 BOCTIMTAHHUS:

— OpHUEHTALHUs Ha NpUMEHEHUE (PU3MYECKUX 3HAHWM JUIsl pelieHus 3anad B olnactu
OKpY)KAIOLIE Cpelibl, TIIAHUPOBAHUS MOCTYNKOB M OLICHKH MX BO3MOMXHBIX

IIOCJIEACTBUM ISl OKPYKAOLIEN CPeJIbl;

— OCO3HAHHUE IJI00aJIbHOTO XapaKTepa SKOJIOIMYECKUX MpoOieM U MyTed HXpelleHHUs;

8) aganTauuM K M3MEHSIIOIMMCS YCJIOBUSM CONMAIbHOM M NMPHPOIHONCPEIbI:

—OTPeOHOCTh BO B3aUMO/ICHCTBUY MPU BBINOJIHEHUN UCCIIEJOBAHUM U TPOEKTOB
(u3nyecKoil HaNpaBJIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTUX;

— IIOBBIIIIEHUE YPOBHSI ~ CBOEH KOMIIETEHTHOCTH Yepe3 NMPaKTHYECKYIOIeATEIbHOCTb;

—OTpeOHOCTh B (POPMUPOBAHMU HOBBIX 3HaHUI, B TOM 4Hcie (OPMYIHPOBATHUIEH,
MOHSTHS, TUTIOTE3bI O (PU3NUYECKUX 0OBEKTAX U SIBICHUSX;

—o0co3HaHue JePUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JIacTH
¢buzuky;

— IUTAHUPOBAHKE CBOETO Pa3BUTHS B IPHOOPETEHUHU HOBBIX (GU3NYECKUX 3HAHUI;

— CTpeMJICHHE aHAJIM3UPOBAaTh U BBIABIATH B3aUMOCBSI3U MPUPOJIbI, 00IIECTBA U
HSKOHOMMKH, B TOM UHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHM;

—OILICHKAa CBOMX JEWCTBMUA C YYETOM BIHMSHUA HA OKPYXKAIOIIYIO cpeny,
BO3MOJKHBIX IJI00AIbHBIX TOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynaprare ocBoeHHS TporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromierocs OyayT chOpMUpPOBaHBI MeTamnpeAMeTHbIe Ppe3yJabTaThl,
BKITIOYAOIIME TI03HABATEIIbHBIC YHUBEPCAIbHBIC Yy4eOHBIC MJCHCTBUS, KOMMYHHUKAaTHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBUYSI, PETYISITUBHBIC YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBHSI.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUS

Ba3oBble jJornueckue neicTBus:

. BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKN O0BEKTOB (SIBJICHHH ),

. yCTaHABJIMBAaTh CYIICCTBEHHBIM TMPHU3HAK KIacCU(PUKAIIMK, OCHOBAaHUS IS
0000IIICHUS U CPABHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTPUBAEMbIX (haKkTaX, JTaHHBIX
1 HAOJIIOJICHUSIX, OTHOCSIIHUXCS K (DU3HMUCCKUM SIBJICHHSIM;

. BBISIBJIATH IPUYMHHO-CJICICTBCHHBIC CBSI3H MPH U3YYCHUU (HU3UUCCKUX SIBJICHUN U

MIPOLIECCOB, JI€JaTh BBIBO/IbI C HCIOJIb30BAHUEM JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTATh THIOTE3bI O B3AUMOCBS3SIX (PU3MUECKUX BETUYHH;

o CaMOCTOSITEIBHO BBIOMpATh CHoco0 perieHus y4eOHON (usmueckoit 3amauu
(cpaBHEHHE HECKOJBKHX BapUaHTOB peEIIeHMs, BbIOOp Hambosee MOAXOIANIET0 C YYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTeIbCKue 1eHCTBUS:

° HCII0JIb30BAThb BOIIPOCHI KaK HCCe10BaTeIbCKUM HHCTPYMCHT IIO3HAHUA;

° IMPOBOAUTH IO CAMOCTOSATCIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bH3H“ICCKPII>i SKCIICPUMCHT, He0O0IbII0e HUCCIICAOBAHUC (I)I/I3I/ILICCKOFO SIBJICHUS,

o OLCHUBATL Ha NMPHUMCHUMOCTb U NOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B
XO0JC UCCIICAOBAHUS UIIN SKCIICPUMCHTA,

° CaMOCTOATECIBHO (bOpMyJ'II/IpOBaTL O606H.[CHI/I$I 1 BBIBO/JIBI IO pE3yJIbTaTaM
HpOBe,Z[éHHOFO Ha6J'IIOI[eHI/I}I, OIIbITAa, UCCIICAOBAHUAA,

o MNPOTHO3UPOBATE BO3MOIKHOC JalbHElIIee pa3BUTHUC (I)I/ISI/I‘-ICCKI/IX nmponeccos, a

TAKXKXC BbIABUT'ATD MMPCATIOJJIOKCHU S 00 ux PAa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.



Padora ¢ ungopmanueii:

. MPUMEHATh Pa3IMYHBbIE METO/bI, MHCTPYMEHTHI M 3alpOChl MPH MOMCKE U 0TOOpe
nH(pOPMAITUK UITH JaHHBIX C YYETOM MPEIOKEHHON yueOHOH (hru3ndecKol 3a1auu;

. aHaM3UpPOBaTh, CHUCTEMATH3UPOBaTb W  HHTEPIPETHPOBATH  MHPOPMALHUIO
Pa3NUYHBIX BUIOB U (POPM NPEICTABICHUS;

. CaMOCTOSITEJIbHO BbIOHMpaTh ONTUMANIbHYIO (hOpMY Ipe/ICTaBICHUs] THPOPMALMH U
WUIIOCTPUPOBATH PEIIaeMble 3a/la4ll HECJIOKHBIMM CXEMaMHM, JuarpaMMaMu, UHOM rpadukoi u
X KOMOWHAIUSIMHU.

KoMMmyHukaTHBHBIE yHHBepcaJIbHbIe y4eOHbIe 1eliCTBHA:

. B X0Jie 00CYXJIeHUsI y4eOHOTO Marepualia, pe3yIbTaToB JIA0OPATOPHBIX PadOT U
MIPOEKTOB 3a/1aBaTh BONIPOCHI IO CYIIECTBY OOCYKJaeMOH TEeMbl W BBICKAa3bIBaTh HJICH,
HalleJICHHbIE Ha pellieHue 3a7a4u U MOoJIepKaHne 0JaroxenareabHOCTH O0IIEeHNUS;

. COMOCTABJIATh CBOU CYXKACHUS C CYKIEHUSMU JPYTUX YYacTHHUKOB JMajora,
0oOHapyXMBaTh pa3InyKie U CXOACTBO MO3UIIH;

. BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

. NyOJIMYHO TMPEJCTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (DPU3MUECKOTO OIbITa
(3KCcriepuMeHTa, UCCieI0BaHus, IPOEKTa);

. MMOHUMATb U UCIOJIb30BATh IPEUMYIIECTBA KOMAaHHOM M MHIUBUTyallbHOU pabOThI
MIPY pEIeHUH KOHKPETHON (hr3nuecKoil mpoOiemsl;

. MPUHUMATh 1€ COBMECTHOM NeATeIbHOCTH, OPraHU30BbIBaTh JEHUCTBUSA MO €€

JOCTHIKEHHIO: PACIIPENICNIATh POJIH, 0OCYKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOW padOTHI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

. BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTUTAsI KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU JACUCTBUS C JPYTUMHU WICHAMHU KOMAaH/IbI;
. OIICHMBAaTh KayeCTBO CBOEr0 BKJIaga B OOHIMM MPOAYKT IO KPUTEPUSIM,

CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHble YHUBEPCAJIbHbIE Yy4eOHbIe eiiCTBUS

Camoopranuszanus:

. BBISIBJISITH NPOOJIEMBbl B JKM3HEHHBIX M Y4YEOHBIX CUTYyalUsSX, TPeOYIOIIUX s
peuieHus GpU3n4ecKux 3HaHUM;

. OPUEHTUPOBATHCS B PA3IMYHBIX [TOIX0JaX MPUHATHUS PeIICHUH (MHAUBUAYAIBHOE,
MIPUHSTHE PEIICHUs B TPYIIe, IPUHATHE PEIICHUI IPYIIOif);

. CaMOCTOSITEJIBHO COCTABJISITh aITOPUTM pelIeHHs] (PU3NUECKON 3aauu WM IJIaHa

HCCICOOBAaHUA C y‘IéTOM HMCIOIINXCsL pPECYpCOB n COOCTBEHHBIX BOBMO)I(HOCTeﬁ,
APTYMCHTUPOBATH MPpCAIaracMbI€ BapHaHThL peH.IeHPIfI;

. JIeaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

. JaBaTh aJIEKBaTHYIO OLIEHKY CUTYaIlMH U IIpeIaraTh ImiaH e€ N3MEHEeHHUS;

. OOBSACHATh MPUYUHBI JOCTHKEHHS (HEAOCTH)KEHHUS) Pe3y/IbTaTOB AESITEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

o BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJTHEHUS

(I)I/ISI/ILICCKOFO HUCCICI0BaHUA HIIU HpOGKTa) Ha OCHOBC HOBBIX 06CTOHTCJ’IBCTB, N3MCHHUBIINXCSA
CHTyaHHﬁ, YCTaHOBJICHHBIX OH_II/I6OK, BO3HHKIIIHNX prI[HOCTCﬁ;

° OLCHUBATH COOTBCTCTBUC PE3YJIbTATA HCIIN U YCIIOBUAM;

° CTaBUTh ce0s Ha MeCTO APYroro 4YejoBC€Ka B XOAC CIIOpa WJIHW JUCKYCCHUU Ha
HAaYYHYIO TCMY, IOHUMATh MOTUBLI, HAMCPCHHA U JIOTUKY APYTOIrO;

° IIprU3HaBaThb CBOE ImpaBO Ha OH_II/I6Ky Ipu peHICHHUU (bI/IBI/I‘-ICCKI/IX 3aga4 WKW B

YTBEPKAECHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO JAPyroro.
INPEIMETHBIE PE3YJIbTATBI

K xoHiy oOydeHusi B 7 Kjacce IpeIMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOINUXCS YMEHU:

° HUCIIOJIB30BAaTh IIOHATHA: q)mnqecxne U XUMHUYCCKHUEC ABJICHUA, Ha6JHOIICHI/I€,



9KCMEPUMEHT, MOJICIb, TUTIOTE3a, SAMHUIIB (PU3UIECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHbIe
cocTOsiHMsL  BemiecTBa  (TBEpAOE, IKHMIKOE, Tra3000pa3HOE), MEXaHWYEeCKOe JBH)KCHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE, INPSMOJIMHENHOE), TPAaEKTOPHs, PaBHOJEHCTBYIOLIAS CuUIa,
nedopmarus (ynpyras, miiacTU4ecKas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

. paznmuyarh sBieHus (auddys3us, TEmIoBoe JABMKEHHE YaCTHIl BEIECTBa,
PaBHOMEpPHOE JBH)KEHHWE, HEPaBHOMEpPHOE [JBW)KEHHME, WHEpLMs, B3aUMOJEHUCTBUE TeEJ,
paBHOBecHE TBEPABIX TEJI C 3aKPEIUIEHHON OCBhIO BpallleHUs, Mepeaaya JaBiIeHUs TBEPABIMU
TeNaMH, XHUJIKOCTAMH M Ta3aMH, aTMOC(epHOe [aBJIeHWE, IUIABaHWE TeJ, MPEBpAIICHUS
MEXaHUYECKOW SHEPruu) IO ONHCAHUI0 HMX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh TPOSBICHUEC H3YyYCHHBIX (U3MUYECKUX SBJICHHA B OKPYKAIOIIEM
MHpEe, B TOM uucie (U3NUYECKHE SIBJICHUS B TPHUPOJE: MPUMEPHI JBWKCHHUS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXKHUBOW TNPHUPOJE, NEHCTBHUE CHJIBI TPEHUS B MPUPOJEC U TEXHUKE,
BIIMSIHUE aTMOC(EPHOTO JIaBJICHUS HA )KMBOW OPraHU3M, IIJIaBaHHe PblO, pplyaru B TEJIE YeI0BEKa,
MPU 3TOM TEPEBOJUTH MPAKTHYECKYIO 33/7a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKM) pU3NUECKUX SIBICHUI;

. OTMCBHIBATh W3YYCHHBIC CBOWCTBA Te€l U (PU3UYECKUE SBJIICHHS, HCIOJIb3YS
¢buznyeckue BeNTUUYMHbI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHSISA
CKOPOCTh, CHJIa YIPYIOCTH, CUja TSKECTH, BeC Tella, Cuila TPEHUs, AaBlieHue (TBEPIOro Tena,
KUJKOCTH, ra3a), BRITAJKUBAIOIIAs CUJla, MEXaHndeckasi paboTa, MOLTHOCTD, IJIEYO CUJIbl, MOMEHT
cuibl, KOA(D(PHUIIMEHT TMOJE3HOTO IEHCTBUS MEXaHU3MOB, KHHETHYECKas W TOTCHI[HATbHAsS
SHEPTHSI ), PU OTMCAHUH TTPABUIIHLHO TPAKTOBATh (PU3UIECKUN CMBICIT HCIIOJIb3YEMbIX BETTUINH, X
0003HaYCHHSI W €IUHUIIBI (U3HYECKUX BEIWYWH, HAXOIUTh (DOPMYIBI, CBSI3BIBAIOIINE TAaHHYIO
(bu3NYECKyI0 BEIUYUHY C IPYTMMH BEIMUYMHAMH, CTPOUTH TpaduKyu M3yYEHHBIX 3aBHCHUMOCTEM
(bMBUYECKUX BEIMYNH,

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLIECCHI, MCIOJb3YS
MpaBUJIa CIOKEHUS CHJI (BAOJIb OJHOM TpsiMOii), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumea,
MpaBWJIO paBHOBecHs phluara (0JI0Ka), «30J0TO€ MPABUIO» MEXAaHUKH, 3aKOH COXpPaHEHHS
MEXaHUYECKOM SHEPIHH, IIPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMUCHIBATH €TI0
MaTeMaTH4eCKOe BhIPAKECHUE;

. OOBACHATH (hU3UYECKUE SIBJICHMSI, MPOLIECCHl U CBOICTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBISATh HNPUYMHHO--
CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBsACHEHHWE M3 1—2 JOrMYecKHX IIAaroB ¢ omopoil Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NYECKUX SBIICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

. pematb pacuéTHble 3a1aud B 1—2 NEHCTBUS, UCHOJIB3YS 3aKOHBI M (POPMYIIbI,
CBSI3BIBAIOIIME (PM3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIN3a YCIOBHS 3a/1a4M 3allHChIBATh KPATKOE
yCIIOBUE, TOJCTABIATh (PU3NYECKUE BEIUYUHBI B POPMYJIBl U MPOBOJUTH PACUYETHI, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOJMMBbIC JMJIsi pELIeHUs 3a7ady, OIEHUBATh PEATHCTUYHOCTH
MOJIy4€HHOU (PU3NUEeCKON BEIHYNHBI,

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUINTh MPHU MOMOIIHN (HU3HUECKUX
METO/IOB, B OINHUCAaHUU HCCIEAOBAaHUS BBIACIATH MPOBEPSIEMOE MPEANOIOKeHHE (THIIOTE3Y),
pasnuyaTth ¥ HUHTEPIPETHPOBATH IMOJYUEHHBIH pe3yabTaT, HAXOAWTh OIMHUOKKA B XOJE OIBITA,
JIeNIaTh BBIBOJIBI IO €r0 pe3ylbTaTaMm;

. IPOBOJAMUTH OMBITHI MO HAOMIOAEHUIO (DU3MYECKHX SBICHUM WU (PUINUECKUX
CBOUMCTB Ten: (GOpMyIUPOBATH TMPOBEPSEMbIE MPEINOJIOKEHNUS, COOMpaTh YCTAaHOBKY U3
MIPeII0KEHHOTO 000PYA0BaHNUS, 3aMUChIBATh XO/1 OTBITa U (POPMYIUPOBATH BHIBOIBL;

. BBITIONTHSATH MPSIMbIe H3MEPEHUS PACCTOSHUSI, BpDEMEHHU, MacChl Tela, 00bEMa, CHITBI
Y TEMIIEPATyphl C UCTIOIB30BAHUEM aHATIOTOBBIX U U(POBBIX TPUOOPOB, 3aMUCHIBATH TTOKA3aHUS
mpuOOPOB ¢ YIETOM 33JaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUA;

. MIPOBOJIUTH MCCIEAOBAHNE 3aBUCHMOCTH OJTHONM (PM3UYECKON BETUYHUHBI OT APYroi
C UCTOJIH30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYIIETOCS TeJia OT

BpPpEMCHU MNBHUKCHUA TCjIa, CWJIblI TPCHHUA CKOJIBKCHHA OT BCCa TCJIa, KAa4YCCTBa 06pa60TKI/I
HOBCpXHOCTCfI TCJI U HC3aBUCUMOCTHU CHUJIbI TPCHUA OT IJIOMIal COIIPHUKOCHOBCHUA TCJI, CHUJIbI
YIPYroCcTu OT YJIMHCHUA ITPYKUHBI, BBITAJIKUBAIOIICH CHIIBI OT 00BEMa HOpr)KéHHOﬁ qacTu TCJ1a
1 OT IINIOTHOCTHU XHAKOCTHU, e€ HE3aBHCHMOCTH OT INIOTHOCTHU TC1a, OT FJIy61/IHI>I, Ha



KOTOPYIO TOTPYXEHO TeJNo, YCIOBUH IJaBaHUs TeJ, YCIOBHU PAaBHOBECHS pbluara U OJIOKOB),
y4acTBOBATh B IJIAHMPOBAHUHM YUEOHOTO HCCIEIOBAHUSA, COOMpATh YCTAHOBKY M BBIIOJHSTH
U3MEpEHHUs, CIIeAysl TMPEeIOKEHHOMY IUIaHy, (UKCUPOBATh Ppe3yJabTaThl IOJTY4YECHHOU
3aBHCUMOCTH (PU3UYECKHUX BEITMYMH B BUE MPEATIOKEHHBIX TAOIUI] U TPAQUKOB, JIENIaTh BBIBOIBI
10 pe3ybpTaTaM UCCIEA0BaHUS;

. IPOBOJAUTH KOCBEHHBIE M3MEpPEHUsl (PU3NYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTHU U TBEPJIOTO TEJIA, CUJIa TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/1yXa, BBITAIKMBAIOIIAs CUIIA,
JEWCTBYIOIIAs Ha TIOTPYKEHHOE B KUAKOCTH TEJO0, KOAPPHUIIMEHT MOJIE3HOTO ACUCTBUS IPOCTHIX
MEXaHU3MOB), CIEIysl MPEIOKEHHOW HHCTPYKIMH: NPH BBINOJHEHUH H3MEpPEHH coOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE UCKOMOM BEIIMYHHBIL;

. coOnroAaTh MpaBuia TEXHUKM O€30MacHOCTH Ipu pabore ¢ 1adopaTOpHBIM
000py/I0BaHUEM;
. yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETpP, JAWHAMOMETP, COOOIIAIOIIUEcs COCYIbl, OapoMeTp, pbluar, MOJBWXKHBIA H
HEMNO/ABWKHBIN OJIOK, HAKJIOHHAs INIOCKOCTh;

. XapaKTepU30BaTh IMPUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOICTB € OMOPON Ha UX ONMUCAHUS (B TOM YHUCIIE: MOAIIUIHUKN, YCTPOWCTBO BOAOIPOBOAA,
TUIPaBIMYECKUN TIpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMeTp), HCIOJNIb3Ys
3HaHMS O CBOMCTBax (DU3MYECKUX SIBICHUH H HeoOXOoauMble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

. MPUBOJIUTh MPHUMEPHI (HAXOAUTh HHMOPMALMI0O O TMPUMEPAX) MPAKTUYECKOTO
WCIO0JIb30BaHUs (U3NYECKUX 3HAHUHN B TMOBCEIHEBHOM >KM3HM Ui oOecrieueHus: 0e301acHOCTH
npu oOpaleHuu ¢ OpudopamMu M TEXHUYECKUMH YCTPOMCTBaMH, COXpaHEHHs 370pPOBbS U
COOJIIOICHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

. OCYILECTBIIATh OTOOP MCTOUYHUKOB MH(popManuu B MHTEpHETE B COOTBETCTBUU C
3aJaHHBIM TIOUCKOBBIM 3aIIPOCOM, HA OCHOBE NMEIOINXCS 3HAHUH U ITyTEM CPAaBHEHUS Pa3JIU4HbIX
HCTOYHHUKOB BBIACIATh MHPOPMALIMIO, KOTOpas SIBISETCA NMPOTUBOPEYMBON WM MOXKET OBbITh
HEJIOCTOBEPHOI;

. UCIOJb30BaTh IPU BBIIOJHEHMM Y4eOHBIX 3aJaHUIl HAay4yHO-NOMYJSPHYIO
auTeparypy (HU3M4ECKOTo COJepXkKaHMs, CIpPaBOYHbIE Marepuanbl, pecypcbl cetn HHTepHer,
BIaJleTh NpUEMAMU KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHGPOpPMALMU U3 OJHOU
3HAKOBOW CHUCTEMBI B JAPYTYIO;

. co3/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE 2—
3 MCTOYHUKOB MH(OPMAMK (PU3UUECKOTO COAEPKaHMs, B TOM YHCie IMyOIMYHO J1es1aTh KpaTKue
COOOLIEHUA O pe3ynbTaTax IMPOEKTOB MM Y4eOHBIX HCCIIEAOBAaHUM, NPU 3TOM I'PaMOTHO
HCIOJb30BaTh U3YYEHHBIH MOHATUHHBIA ammapar Kypca (M3UKH, CONPOBOXKJATh BBICTYIUIEHUE
MPE3CHTAIUEN;

. [P BBIIOJHEHUH Y4€OHBIX IPOSKTOB U UCCIIEIOBAHUI pacpeeiaTh 00I3aHHOCTH
B TIpyIIE B COOTBETCTBMM C IIOCTABJICHHBIMM 3aJadyaMH, CIEOUTh 3a BBIIOJIHEHHEM IUIaHA
JeUCTBUM, aJJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B JESTEIbHOCTb I'PYIIbI, BHICTPAUBAThH
KOMMYHHMKaTHUBHOE B3aUMOJICHICTBUE, YUUTBIBAsi MHEHUE OKPY)KAIOILIKX.

K koHIy oOyueHus B 8 kJjacce mpeaMeTHble pe3yabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:

. MCIIOJIb30BAaTh MOHATHUSA: MAacca U Pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHUE aTOMOB
U MOJIEKYJ, arperatHbleé COCTOSIHUS BEIIEeCTBa, KPUCTAJUIMYECKHE U aMop(Hble Tena,
HACBIIIEHHBIH ¥ HEHACBIILIEHHBIH Map, BIAXXHOCTh BO3/yXa, TeMIlepaTypa, BHYTPEHHS SHEPrus,
TEIJIOBOM JABUIaTeNb, JIEMEHTAPHbIN 2JIEKTPUUECKUN 3apsi, MEKTPUIECKOE M10JIE, IPOBOJHUKH



U IUDJIEKTPUKH, IOCTOSIHHBIA 3JIEKTPUUYECKUN TOK, MArHUTHOE T10JIC;

. pasnuyath SABJICHUS (TEIUIOBOE PACUIMPEHUE U CKATHUE, TEIUIONEepeaya, TEMNI0BOe
paBHOBECHE, CMauyMBaHME, KAMWUISPHBIC SIBJICHUS, HWCIApPEHUE, KOHJICHCALlUs, IUIaBJICHUE,
Kpuctauin3anuusi (OTBEpACBaHUE), KUIIEHWE, Terulonepenada (TersIonpoBOAHOCTb, KOHBEKIIUS,
U3JIyYEHUE), BJIEKTPU3ALUSA TeJ, B3aUMOJICHCTBUE 3apsA0B, JEHCTBUS SJIEKTPUUYECKOrO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JIEHCTBUE MAarHUTHOTO TOJII Ha MTPOBOJIHUK C
TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB MU HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JTaHHOE (PU3UUIECKOE SBIICHUE;

. pacrmo3HaBaTh MPOSBICHUEC HW3YyYCHHBIX (U3WUYECKUX SBJICHHA B OKPYXKAIOIIEM
MUpE, B TOM YuClie (PU3HUECKUE SIBICHUS B TIPUPO/IC: MOBEPXHOCTHOE HATSKCHHUE U KAMILISPHBIC
SIBJIICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoe, n3inydeHnue CoHia, 3aMep3aHue BOJ0EMOB, MOPCKUE
Opusbl, oOpa3oBaHME pOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SBJIEHUS B arMmocdepe,
AIIEKTPUYECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE 1T0JI€ 3eMITH, Apeld TMOJII0COB, POJIb MArHUTHOTO
MOJIs IS JKU3HU Ha 3emiie, MOJSIPHOE CUSTHUE, TIPU STOM TMEPEBOANTH MPAKTHYECKYIO 3a/1auy B
yueOHY10, BBIJIENIATH CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) (GU3NYECKUX SBJICHU;

. OTMCBHIBATh HW3YYCHHBIC CBOWCTBA Te€l U (PU3UYECKUE SBJICHHS, HCIOJIB3YS
(u3UYecKue BEIIMYMHBI (TeMIepaTrypa, BHYTPEHHSS] HEPTUs, KOJUYECTBO TEIUIOTHI, YICIbHAs
TEII0EMKOCTh BEIECTBA, yAeNIbHas TEIUIOTa IJIaBJIeHUs, YAeIbHas TerioTa napooopazoBaHus,
yJAeNbHAs TEIUIOTa CrOPaHUs TOTUIMBA, KOA(MOUIIMEHT MOJE3HOTO JEHCTBUS TETUIOBOW MAIIMHBI,
OTHOCHUTENIbHAsl BJIQXHOCTh BO3JyXa, OJJIEKTPUUECKUM 3apsijl, cuUjla TOKa, 3JIEKTPUYECKOe
HampspKeHHUe, COIMPOTUBJICHHE IPOBOJHMKA, YAEIbHOE COMPOTHUBIICHHE BeEIecTBa, padoTa H
MOIITHOCTh AJIEKTPUYECKOTO TOKA), MPU ONMUCAHWW MPABUIHLHO TPAKTOBATh (PM3UUYECKUN CMBICI
WCTIOJIb3YeMBIX BEJTMYWH, 0003HAYEHUS U €IUHUIIBI (PU3UIECKUX BEJIIMUMH, HAXOIUTh (OPMYITHI,
CBSI3BIBAIOIIME JAHHYI (DU3MYECKYIO0 BEIWYHHY C JIPYTMMH BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BEIUUNH;

. XapaKTepU30BaTh CBOICTBa Tell, (DU3MUECKUE SIBICHUS M MPOLIECCHI, HCIOIb3YS
OCHOBHbBIE TIOJOXEHHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUH CTPOCHMS BEIeCTBA, IPUHLIHUII
CYIEPIO3UINH ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsiia, 3akoH Oma ams
ydacTka 1enu, 3akoH J[xoyns—JIenna, 3akoH coXpaHEeHUs HEPTUH, TIPU STOM JIaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3aMMChIBATh €T0 MaTEMaTHUYECKOE BBIPAKECHHUE;

. OOBACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM YHCJE U B KOHTEKCTE
CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUHMHHO-CIIECICTBEHHBIEC CBS3H,
CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX IIaroB C OMOpPOM Ha |—2 W3YYEHHBIX CBOWCTBA
(buznueckux ABJIeHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI!;

. pemath pacuéTHble 3a1aud B 2—3 JEHCTBUS, MCIONB3YS 3aKOHBI M (OPMYJIbL,
CBSI3BIBAOIIME (PM3NYECKIE BEIMYMHBI: HA OCHOBE aHaJIN3a YCIOBHS 3a/1a4M 3alHUChIBATh KPATKOE
yCIIOBUE, BBISBJIATH HEJOCTATOK JAHHBIX JJISl PEIICHUs 3a/1a4yM, BHIOMPATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble Asi €€ pelleHus, MPOBOAUTH PacuéThl U CPaBHUBATH IOJYyYEHHOE 3HAYCHHE
(bu3nuecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIU (UZNYECKUX
METO/IOB, HCIIOJIb3YSl OINHCAaHWE HCCIEAOBAaHUSA, BBLICIATH IPOBEPSEMOE MPEAINOJIOKEHNUE,
OIICHUBATh MPABUIILHOCTbH MOPSIIKA IPOBEICHUS UCCIIEIOBAHUS, JIEaTh BHIBOJIBI;

. IPOBOJAMUTH OTBITHI MO HAOTIOACHUIO (PU3UYECKHX SBICHUN WU (PUINUECKUX
CBOMCTB Ten (KamWULSIpHBIE SIBIICHMs, 3aBUCHMOCTb JaBIIEHUS BO3JyXa OT e€ro o00béMa,
TeMIIepaTypbl, CKOPOCTH NpOLECCa OCThIBAaHUS M HArpeBaHHWs NpH M3IYyYEHUU OT LBETa
M3Myvaromeil (Moryomaromeil) MmoBepXHOCTH, CKOPOCTh HCHApeHUs BOIBl OT TeMIIepaTyphbl
KUJKOCTU U TUIOHIAAM €€ MOBEPXHOCTH, JEKTPU3ALMS TEI U B3aUMOJEHCTBUE JIEKTPUUYECKUX
3aps/10B, B3aUMOJICHCTBUE MMOCTOSIHHBIX MAarHUTOB, BU3yaJIN3allisl MATHUTHBIX TOJIEH MOCTOSTHHBIX
MAarHuTOB, JEUCTBUSI MAarHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JE€KTPOMArHuTa,
CBOWMCTBa  DIIEKTPOJBHUTATENlsi  TMOCTOSITHHOTO  TOKa):  (OpMymupoBaTh  IpOBepsieMble
MIPEIMOJIOKEHUSI, COOMPATh YCTAHOBKY M3 TMPEIOKEHHOTO 000PYI0BaHUS,



OTIHCBIBATH XOJI ONBITA U (POPMYIHPOBATH BBIBO/IBI,

. BBIIIOJIHATh IPSIMBbIE M3MEPEHHUsI TEMIIEpaTypbl, OTHOCUTEJIBHOM BJIa)KHOCTH
BO3JlyXa, CUJIbl TOKA, HANpSHKEHUS C MCIOJIb30BAHMEM AHAJIOTOBBIX NPUOOPOB U JIATUMKOB
($U3NYECKUX BEIMYMH, CPAaBHUBATH PE3yJIbTaThl M3MEPEHHUH C y4d€TOM 3aJaHHON aOCOTIOTHOM
MIOTPELITHOCTH;

. IPOBOAUTDH HCCIIEA0BAHNE 3aBUCUMOCTH OJJHOM (PU3MYECKON BETMUYUHBI OT JPYroi
C HCIIOJIb30BAHUEM IMPSAMBIX HU3MEPEHUHN (3aBUCHMOCTbH CONPOTHUBIIEHUS IMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU MONEPEYHOI0 CEYEHHS U YIEIbHOIO COIPOTUBIIEHMS BEIIECTBA MPOBOJHUKA,
CWJIbI TOKa, WIYIIEro 4Yepe3 IMPOBOJHUK, OT HAIpPSDKEHHs] Ha IPOBOJHMKE, HCCIIEOBAHUE
IIOCJIEI0BATEIBHOIO U N1aPAILIEIBHOTO COCIMHEHUI IPOBOIHUKOB): INIAHUPOBATh HUCCIIEI0BaHUE,
coOMpaTh YCTAHOBKY M BBINIOJHATH U3MEPEHUS, CIEAys MPEUIOKEHHOMY IUIaHy, (HKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOMuL U rpaduKoB, JeNaTh BBIBOJBI IO
pe3ysbTaTaM UCCIEIOBAHMS,

. MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUUNH (yaeIbHasl TEMIOEMKOCTb
BEIIECTBA, CONPOTHBIIEHHE IIPOBOJAHMKA, padOoTa U MOIIHOCTh DJIEKTPUYECKOIO TOKA):
IUIAaHUPOBATh M3MEPEHUs, coOMpaTh IKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEIys HpPEI0KEHHOU
MHCTPYKILUH, U BBIYUCIIATH 3HAUYCHUE BEJIMUUHBI;

. coOnroAaTh MpaBuia TEXHUKH O€30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM
000pyIoBaHNEM;
o XapakTepu3oBaTb IPHUHIMUIILI }ICI\/'ICTBI/ISI N3YyYCHHBIX HpI/I60pOB U TEXHUYCCKUX

YCTPOICTB C OMOPON HA UX OMHMCAHUA (B TOM YHCIE: CUCTEMa OTOIUIEHHS] JOMOB, TUTPOMETP,
napoBasi ~ TypOuMHA,  aMIEpMeTp,  BOJBTMETP,  CUETYMK  OJIEKTPUYECKOM  DHEpruH,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOPHI,  HArpeBaTeNIbHbIE  AJIEKTPOIPUOOPHI (mpumepsr),
IEKTPUUYECKHE TNPEAOXPAHUTENH, DIEKTPOMArHUT, 3JEKTPOJBUIATENb IOCTOSHHOI'O TOKa),
UCIONb3ysl 3HAHUS O CBOMCTBAX (U3MUECKUX SBICHMH M HeoOXoauMmele (usnyeckue
3aKOHOMEPHOCTH;

. pacro3HaBaTh IIPOCTbIE TEXHUUECKHE YCTPONCTBA U M3MEPUTENIbHBIE PUOOPHI 10
CXeMaM M CXEMaTHYHBIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUIPOMETD,
JIBUTaTellb BHYTPEHHEIO CrOPaHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI IEKTPUUECKUX
Lernei ¢ MmociefoBaTeIbHbIM U NapajlyIelIbHbIM COEAMHEHHEM 3JIEMEHTOB, pa3iinyas yCIOBHBIE
0003HAYEHMSI HIIEMEHTOB HICKTPUUYECKUX LIENeH;

. IPUBOJUTE NpPUMEPHl (HAXOAUTh HHPOPMALUIO O MPUMEPAX) MPAKTHUYECKOIO
HCIOJb30BaHUSA (PU3MUECKUX 3HAHUHM B MOBCEIHEBHOM XHM3HM sl o0ecriedeHus 0e30MacHOCTH
npu oOpaleHMH ¢ NpuOOpaMu U TEXHUYECKMMHU YCTPONCTBAMM, COXpPAHEHUs 3JI0POBbsS U
COOJIFOJICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpefe;

. OCYLLIECTBIATh MOUCK MHPOpMaLuK (U3NYecKoro cojepxanus B MHTepHeTe, Ha
OCHOBE HMMEIOIIUXCSA 3HAHUN M IyTEM CpPaBHEHUS JONOJHHUTEIbHBIX HCTOYHHMKOB BBIJCIATH
MH(pOpMaLINIO, KOTOPAst SBJISIETCS IPOTUBOPEUUBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

. UCMOJb30BAaTh IMPU  BBIIOJHEHUH Y4eOHBIX 3a/JaHUM  Hay4HO-TIIOMYJISPHYIO
auTeparypy (HU3UYECKOTO COJepXaHMs, CIpPaBOYHbIE MaTepualbl, pecypchl cetu WHTepHer,
BIaJeTh NpUEMAMU KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpazoBaHus HHGPOpPMALUKM U3 OJHOU
3HAKOBOW CHUCTEMBI B JPYT'YIO;

. co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKHUE YCTHBIE COOOLIeHMs, 00001mas
MHGOPMAIIHIO U3 HECKOJIBKMX UCTOYHHMKOB (PU3MYECKOTO COJEepKaHUs, B TOM YHUCIIE MyOIUYHO
IIPEICTABIIATh PE3YyNbTAaThl IPOEKTHOM WM HCCIEA0BATEIBCKON JEATENBHOCTH, INPU ITOM
I'PaMOTHO HCHOJb30BAaTh W3YyYCHHBIN MOHATHHMHBIA ammapaT Kypca (U3MKH, CONPOBOXKIAThb
BBICTYIUIEHHE IIPE3EHTALINEH;

. IpU BBINOJHEHUH Y4E€OHBIX MPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX MPOILECCOB
pacrpenesiaTh 00s13aHHOCTH B I'PYIIIIE B COOTBETCTBUU C IOCTABICHHBIMH 33Ja4aMH, CISIUTH 32
BBITMIOJTHEHUEM IUIaHa JCWCTBUM M KOPPEKTHPOBATH €r0, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ| B JIEATEIBHOCTh I'PYIIIbI, BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJIEHCTBUE, MPOSBIASL
TOTOBHOCTb Pa3periath KOH(IUKTHI.



K koHIy oOyuenus B 9 kJjacce mpeaMeTHbIE pe3yabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y O0yUAIOIIUXCS YMEHUH:

. WCII0JIb30BAaTh MOHATHA: CUCTEMa OTCYETA, MaTepUalbHas TOYKa, TPAEKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO ABIKEHHs, Aedopmarus (ynpyras, IjacTudeckas), TPeHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTb U IEPETPY3KH, LEHTP TSKECTH, abCOIIOTHO
TBEPOE TEJO, LIEHTP THKECTU TBEPIOTO TEJa, PAaBHOBECUE, MEXaHUYECKUE KOJICOaHUs U BOJIHBI,
3BYK, MH(pa3ByK U yJIbTPa3BYK, JIEKTPOMAarHUTHbIE BOJIHBI, IIKala JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI MCIYCKAaHHs M MOTJIOMICHUs, anbda, Oera- u
ramma-Hu3J1y4yeHus, U30TOIbl, /IEpHAsl SHEPreTHKA;

. pasnuyarth siBJIEHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEIHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOHOE MaJIEHUE TN, PABHOMEPHOE JIBUKEHHE
[0 OKPY)KHOCTH, B3aUMOJICHCTBUE T€J, PEAKTUBHOE JIBIKEHHE, KOoJIeOaTeIbHOE MIBUKEHUE
(3aTyxaroIire U BBIHYXKJEHHbIE K0JIeOaHHWs), PE30HAHC, BOJTHOBOE JBMIKEHHE, OTPAKECHUE 3BYKA,
MPSIMOJIMHENHOE pacHpOCTpaHEHUE, OTPAKEHHWE U TPEJIOMIICHHE CBETA, MOJHOE BHYTPEHHEE
OTpa)KCHHE CBeTa, pa3jioKeHHe Oeoro CBeTa B CHEKTP U CII0KEHHE CHEKTPaJbHBIX IIBETOB,
JCIIEpCUsl CBETa, €CTEeCTBEHHAas paJAMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOTO CHEKTpa
M3JTy4eHHs) M0 OMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
naHHOE (PM3MUECKOE SBJICHHCE,

. pacrno3HaBaTh NpPOSBICHUE H3YYEHHBIX (DU3MUECKUX SIBICHUM B OKpYXKarollem
Mupe (B ToM uucie (u3nyecKue sIBJICHHs B MPUPOJE: MPWIUBBI U OTJIMBBI, JBWKEHHUE IJIAHET
ConHeyHOM CHCTEMBbl, pPEaKTHBHOE JBMW)KEHHME JKHUBBIX OPraHW3MOB, BOCHPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPACEHUE, CEHCMHUYECKHE BOJHBI, IIyHaMH, 3XO, I[BETa Te€J, ONTHYECKUE
SIBIICHUS B IPUPO/JIe, OMOJIOTHYECKOE A CTBIE BUAUMOTO, YAbTPa(HUOIeTOBOTO U PEHTTEHOBCKOTO
U3ITy4YeHUH, eCTECTBEHHBIN paMOaKTUBHBIHN (DOH, KOCMUYECKHE JIyUHd, paAMOaKTUBHOE U3JTy4YEeHUE
MIPUPOIHBIX MUHEPAJIOB, ICCTBHE paIOAKTUBHBIX U3IyU€HU Ha OPraHu3M YeloBeKa), IPH ATOM
MEePEeBOJIUTH MPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(hbUBUYECKUX SBICHUH;

. OTHCHIBaTh M3y4YEHHbIE CBOICTBA Tel M (PU3MUECKUE SIBICHUS, MCIOIb3Ys
(buznyeckue BeIUUUHBI (CPEAHSSI © MTHOBEHHAsI CKOPOCTh TeJla P HEPaBHOMEPHOM JIBHKEHUH,
YCKOpEHHUe, MepeMelleHne, MyTh, YIJoBas CKOPOCTh, cuUja TPEHHs, CUja YIPYroCTH, CHia
TSYKECTH, YCKOPEHHE CBOOOJHOrO TMaJeHHsl, BeC Tela, HMIIYJIbC Teja, HMIIYJIbC CHJIbI,
MexaHuyeckas paboTa ¥ MOIIHOCTb, TOTEHIMAJbHAsg »HHEpPrus Tena, IMOJHIATOTO Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS JHEPIrHsi CKAaTOM MNPYKUHBI, KMHETHYECKas SHEPIHs,
MOJIHAsE MEXaHU4ecKasi SHEPTrus, epUoJl U YaCTOTa KoJIeOaHUM, IJIMHA BOJIHbI, TPOMKOCTb 3BYKa U
BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUSI CPE/bl), MPU OMHCAHUU IMPABUIBHO
TPaKkTOBaTh PU3UYECKUIN CMBICT UCTIOIb3YEMbIX BEJIMYUH, 0003HAUCHUS U SUHUIIBI (PU3HUUECKUX
BEITUYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME MAaHHYIO (DU3MUECKYIO BEIMUYUHY C JPYTrUMHU
BEITMYMHAMHU, CTPOUTH IPaPUKU U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (pU3MUECKUE SIBICHUS M MPOIECCHI, HCIOIb3YS
3aKOH COXPAHEHMsI SHEPTrUU, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPHO3ULIUU CHII,
MPUHIIUI OTHOCUTENbHOCTH ['anues:, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI
OTPaXXCHHsI U INPEIOMIICHHS CBETA, 3aKOHBl COXPAHEHMs 3apsiIOBOTO M MAacCOBOTO YHUCEN INPU
SJICPHBIX peaklusaX, IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3aIllUCBIBATh €rO
MaTeMaTH4YeCKOE BBIPAKECHUE;

. OOBSICHATh (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM YUCJIE€ U B KOHTEKCTE
CUTyallUi MPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABISATH MPUUUHHO-CIICACTBEHHBIE CBS3H,
CTPOUTh OOBSACHEHHE M3 2—3 JIOTMYECKUX IIAaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOICTBa
¢bu3nvecKux SBICHUN, (PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemars pacuéTHble 3a7aud (ONMPAIOLIMECS HAa CHCTEMY U3 2—3 ypaBHEHMI),
UCTIOJB3Yysl 3aKOHBI U (OPMYIIBI, CBSI3bIBalOlIME (U3NUYECKHE BEIMYMHBI: HA OCHOBE aHaJM3a
YCJIOBHS 33J]auyl 3alIMChIBAaTh KPAaTKOE YCIOBUE, BBISBIIATH HEJOCTAIOIINE HIIM U30BITOUHBIE



JAHHBIC, BBIOUPATh 3aKOHBI U (DOPMYIIBI, HEOOXOUMBIC JUIS PEIICHUS, MPOBOJIUTH PACUYETHI H
OIICHUBATH PEATMCTUIHOCTD IMOTYIEHHOTO 3HaYCHUS (PU3UIECKON BEIIMUNHBI,

. pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO DPEHINTh MPH MOMOIIH (HU3UUYECKUX
METOJ/IOB, HCIIOJIb3Ysl OINHCAHWE WCCIEAOBAHUS, BBIICISATH IPOBEPSEMOE IMPEAIOJIOKECHNUE,
OIICHUBATh  MPABUJIBHOCTh  TOPSAJIKA  IPOBEACHHUS  WCCICAOBAHMS, JIeNaTh  BBIBOJPI,
MHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUH U OIBITOB;

. IPOBOJMTH OMBITHI IO HAONIOACHUIO (DU3MYECKHX SBICHUH WM (PUINICCKUX
CBOUCTB TeNl (M3ydeHHE BTOPOTO 3aKOHA HBIOTOHA, 3aKOHA COXPAHCHHS YHEPTHHU, 3aBUCHMOCTH
neprojia KojeOaHWH MPYKUHHOTO MAasTHHKA OT MAacChl Ipy3a M IKECTKOCTH TPYKUHBI U
HE3aBHCHMOCTh OT AMILTUTYIbl MAaJIbIX KOJICOAHWH, MPSIMOJIMHEHHOE PaCIpOCTPAaHCHHE CBETA,
pasznoxeHue Oenoro cBera B CIIEKTP, M3YUYE€HHE CBOWCTB M300paKCHHUsS B IUIOCKOM 3epKajie H
CBOMCTB M300pakeHUS MMPEAMETa B COOMPAIONILH JINH3e, HAOIOICHNE CIUTONTHBIX M JIMHEHYIAThIX
CIIEKTPOB H3JIyYEHHUS): CaMOCTOSITEILHO COOHMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
000pYyIOBaHUS, OMUCHIBATH XOJI OTIBITA M €T0 PEe3yJIbTaThl, (HOPMYITUPOBATH BBHIBOIBI;

. MIPOBOIUTH MTPH HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPEHHH, ONpeIeiss cpeIHee
3HAUYECHHE M3MEPSIeMON BeIMUUHBI ((POKYCHOE paccTosiHuE coOMparomei JTMH3bI), 000CHOBHIBATH
BBIOOD crioco0a n3mMepeHust (M3MEpPUTENILHOTO MPUoopa);

. MIPOBOIUTH UCCIICJIOBAHHE 3aBUCUMOCTEH (PH3UIECKUX BEITMUWH C HCITOIH30BaHUEM
MPSMBIX HM3MEpPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHH INPU PABHOYCKOPEHHOM JIBIKECHUHU 0e€3
HAYaJIbHOW CKOPOCTH, TepHoJa KOJICOaHMH MaTeMaTHYeCKOTOo MasTHHKA OT JUTHHBI HHTH,
3aBHCHMOCTH yIJIa OTPAKEHUS CBETA OT yIJIa TaJeHUs W yriia MPEIOMIICHHS OT yriia TaeHHs):
IUTAHUPOBATH MCCIICIOBAHKE, CAMOCTOSTEILHO COOMpATh YCTaHOBKY, (DMKCHPOBATH PE3yIbTAThHI
MTOJTYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMIMH B BUJIC TAOJIHII U TPAUKOB, JIeJaTh BBIBOIBI 1O
pe3ynbTaTaM HcCle0BaHMUs;

. MIPOBOJUTH KOCBEHHbIE M3MEpEHUs! (U3NYECKUX BEIUYUH (CPEAHSISI CKOPOCTb W
YCKOpEHUE Tela MPU paBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOTHOTO MaJIeHUs, )KECTKOCTh
MPYXUHBI, KOA(OUIUEHT TPEHUS CKOJBXKEHHs, MeXaHu4eckass padoTa U MOIIHOCTb, YaCTOTa U
Nepuo/J KosieOaHui MaTeMaTHYeCKOT0 U MPYKUHHOTO MasiTHUKOB, ONITUYECKasi cuiia coOuparolen
JUH3bI, PAJAMOAKTHUBHBIM (OH): TUIAHUPOBATH HU3MEPEHHs, COOMpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATH U3MEPEHUS, CIeys MPEUIOKEHHOW HHCTPYKIIUU, BBIYUCIIATh 3HAUCHUE
BEJIMYMHBI W aHAJIM3UPOBATH IIOJIyYEHHBIC PE3YNbTaThl C YUYETOM 3aJaHHOW MOTrPEHIHOCTH
U3MEPEHMUI;

. coOMoaTh MpaBWia TEXHUKH O€30MacHOCTH Ipu paboTe ¢ J1abopaTOpHBIM
00opyIoBaHUEM;
. pa3MyaTh OCHOBHBIC IPU3HAKU M3YUEHHBIX (PHU3UUYCCKUX MOJICIICH: MaTepHuaibHas

TOYKa, a0COJTFOTHO TBEPIOE TEJI0, TOYCUHBIM MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIaHeTapHast
MO/IeJTb aTOMa, HYKJIOHHAsI MOJIeJIb AaTOMHOTO si/Ipa;

. XapaKTepru30BaTh MPUHIMIBI JCHCTBHS HM3YYCHHBIX MPUOOPOB M TEXHHYCCKUX
YCTPOMCTRB € OMOPO# Ha UX OTMKCaHUs (B TOM YUCIIE: CIIUAOMETD, AATYNKHU MOJI0KEHHSI, PACCTOSIHUS
U YCKOPCHHs, DaKeTa, 5XOJOT, OYKH, IEPHCKOIN, (oToamnmapar, ONTHYECKHE CBETOBOIbI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuHIIbCOHA), HCMOJIB3ys 3HAHUS O CBOMCTBaX (PU3MUYECKUX
SIBJICHUH U HEOOX0AUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

. UCIOJIb30BaTh CXEMbl W CXEMAaTHYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MPHU PEUICHUU y4eOHO-
MPAKTUYECKUX 3a]1a4, ONITUYECKUE CXEMBbI JUIS TTOCTPOCHHS N300paKEHHUI B TNIOCKOM 3epKajie U
coOuparoreii TuH3e;

. NPUBOJUTE TPUMEPHI (HAXOAUTh WHQPOPMAIUIO O TpUMEpax) MPAKTUYECKOTO
WCTIOJb30BaHUs (PU3MUECKUX 3HAHWHN B MOBCEIHEBHOMW KHU3HH JJIs oOecriedeHus: 0e30MacHOCTH
npu oOpalieHHH ¢ TpUOOpPaMHU U TEXHUYCCKHMMHU YCTPOWCTBAMH, COXPAHEHHUsS 3JI0POBbS U
COOITIO/IEHHST HOPM DKOJIOTUYECKOTO TIOBEICHHSI B OKpYKaloIeH cpene;

. OCYIIECTBIIATh TIOUCK HWH(pOpManuK (usnueckoro cojnepxkanus B HHTepHere,
CaMOCTOSTEIILHO (DOPMYITHPYSI MOMCKOBBIH 3aITPOC, HAXOAUTH MYTH OTIPEACICHUS



JOCTOBEPHOCTH IMOJYYCHHON HH(POPMAIIMK HA OCHOBE UMEIOIIMXCS 3HAHUN M JIOTIOJTHUTEITHHBIX
HWCTOYHUKOB;

. WCIIOJb30BaTh TPU  BBIMOJHEHUM YYE€OHBIX 3aJlaHU  HAYYHO-TIOMYJISIPHYIO
muTepatypy (U3HUYECKOTO COACPIKAHWS, CIPAaBOYHBIC MaTepuaibl, pecypchl cetu WHTepHer,
BIIQJICTh MpUEMaMHU KOHCIICKTHPOBAHUS TEKCTa, NpeoOpazoBaHus WHEPOPMALMKW W3 OIJHOU
3HAKOBOM CUCTEMBI B IPYT'YIO;

. co3JaBaTh COOCTBCHHBIC NHUCHMEHHBICE W YCTHBIC COOOIICHHS HAa OCHOBE
nH(OPMAIUK U3 HECKOJIbKUX MCTOYHHUKOB (DH3MUECKOTO COJEPIKAHUS, IYyOJIMIHO TPEACTABIATh
pe3yJabTaThl MNPOEKTHOM WA HCCIENOBATEIbCKOW JESATEIbHOCTH, IPU 3TOM TI'PaMOTHO
WCII0JIb30BaTh U3yYCHHBIN MOHATUIHBIN ammapaT u3y4aeMoro pasjeiia (GU3uKd U COMPOBOXKIAThH
BBICTYIUIEHUE ITPE3EHTALMEN ¢ YYETOM OCOOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



4. TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC

Ne HaumenoBaHnue pa3aenoB U TEM MPOrpaMMbl KomnunuectBo yacos DnexTpoHHbIE (U(PPOBBIC) 00pa30BATEILHBIC
n/m pecypcsl
Beero| KonrtpombHble IIpakTuueckue
paboTsl paboTsl

Paszjnen 1. ®usuka v eé poJib B NO3HAHUU OKPY:KAKOIIET0 MUPA

I'T7] ®usuka - HayKa 0 IpUpoJie 2 [[bubmnorexa LIOK
https://m.edsoo0.ru/7f416194]]

17— | ®usnyeckue BEIMYHHbI 2 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]

13— | EcrecTBEHHOHAYYHBII METO/I TO3HAHUS 2z 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]

Hroro no pazaeny —6—

Pa3nen 2. IlepBoHayajibHbIe CBeAeHHs 0 CTPOEHHUH BelllecTBa

2.1 | CTpoeHue BelecTBa 1 [[BubmumoTeka IIOK
https://m.edso0.ru/7f416194]]

2.2} JIBrbKeHUE 1 B3aUMOJICHCTBUE YaCTHIL BEIISCTBA 2 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]

2.3 | ArperaTHbI€ COCTOSTHUS BELIECTBA 2 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]

Wtor( mo pa3zgeny 5

Paznen 3. /IBu:KkeHHe U B3anMo/ieilicTBHE TeJl

3.1 |MexaHnuecKoe ABIKCHHE 3 [[bubmuoTeka [IOK
https://m.edsoo0.ru/7f416194]]

3.2 |Wnepuwms, Macca, INIOTHOCTh 4 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f416194]]

3.3 |Cuna. Bugsl cun 14 1 2 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f416194]]
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No HaumenoBaHnue pa3aenoB U TEM MPOrpaMMbl KonuyectBo uacos OnexTpoHHbIE (U(PPOBBIE) 00pa30BATEIHHBIC
n/m pecypcsl
Bcero KOHTpOJ'IBHBIe HpaKTI/I‘-ICCKI/IC
paboTsl paboTsl

Hroro no pazaeny 21

Paznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3zoB

41| laBnenue. [lepenaua naBneHus TBEPIABIMH TEIAMHU, 3 [[BubmmoTexa IIOK

KHUJIKOCTSIMU U Ta3aMH https://m.edsoo0.ru/7f416194]]

42| laBienue KuaKoCcTu 5 [[PubmuoTexa [JOK
https://m.edsoo0.ru/7f416194]]

#3—| ATMocdepHOe TaBlieHre 0 [[BubmumoTeka IIOK
https://m.edsoo0.ru/7f416194]]

44— JleiicTBUE )XKUJAKOCTH U ra3a Ha MOTPyKEHHOE B HUX TEJIO ! 1 3 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]

[MTor{ 1o pazneny 21

"Pa3aea 5. raooTa M MOIITHOCTG. JHEPIHsT

5.1 |PaGora 1 MOIIHOCTS 3 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]

5.2 |TIpocThble MEXaHU3MBbI > 1 [[PubmuoTexa [JOK
https://m.edsoo0.ru/7f416194]]

9.3 | MexaHnuueckas SHEPIusl 4 1 1 [[Bubaroreka [JOK
https://m.edsoo.ru/7f416194]]

Hroro no pazaeny 12

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 3 12



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

TEMATHUYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne HaumenoBaHue pa3enoB U TeM POrpaMMBbl KonugectBo uacos OnexTpoHHbIE (LIU(POBBIE) 0Opa30BATENbHBIE
n/m pecypcsl
Bceero|  KoutponbHble IIpakTuueckue
paboTsl paboTsl

Paznea 1. TenioBble ABJICHUS

I'T7) CtpoeHue u cBOICTBA BellleCTBA 7 [[BubmmoTexa IIOK
https://m.edsoo.ru/7f4181ce]]

T2 | TennoBble npoueccst —2H 1 S [[bubmoTexa IIOK
https://m.edsoo.ru/7f4181ce]]

Hroro 1o pasaeny 28—

Pa3nen 2. DinekTpuyeckue H MATHUTHBIE SIBJICHUSA

21— Dnektpudeckue 3apaapl. 3apsuKeHHBIE Tela M UX 7 1 [[bubanoreka LIOK

B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce]]

22— TToCTOSIHHBIN IEKTPHUCCKHUI TOK 20 1 7 [[bubmmoTeka IIOK
https://m.edsoo.ru/7f4181ce]]

2.3 MarHuTHBIC SBJICHUS 6 1 15 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f4181ce]]

2.4 ] DnekTpOMarHuTHasE WHIYKIIHS 4 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f4181ce]]

Hroro no pasaeny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68 3 14.5

TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIIACC



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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Ne HanmenoBanue pa3znenos U TeM MPOrpamMMbl KonuuectBo yacos OnexkTpoHHbIE (MU POBBIE) 00pa3oBaTEIbHEIC
n/m pecypcsl
Bceero| KonrtpomnbHble IIpakTuueckue
paboTsl paboTsI

Pa3nen 1. MexaHuveckue siBJEHHS

TT | Mexaandeckoe IBHKCHHE U CITOCOOBI €T0 ONMMCAHUS 10 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41a4a6]]

T2 BzaumopeiicTBue Tea 20 1 3 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a4a6]]

3= 3akoHbI COXpaHEHHS —30~ 3 [[bubmmroTeka [IOK
https://m.edsoo.ru/7f41a4a6]]

Wroro mo paznery 40

Paznen 2. Mexanuueckue KoJ1e0aHUS M BOJTHBI

2.1 | MexaHunueckue KoieOanus 7 3 [[bubmmoTeka IIOK
https://m.edsoo.ru/7f41a4a6]]

22— MexaHH4YeCKHUe BOJIHBIL. 3BYK 8 1 3 [[bubnuroTeka [IOK
https://m.edsoo.ru/7f41a4a6]]

Wror( 1o pa3ueny 15

Pa3nes 3. Dy1eKTPOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

3.1 |DNeKTpOMarHUTHOE IMOJIE U DJICKTPOMArHUTHBIC BOJTHBI 6 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a4a6]]

Hror( no pazneny 6

Pa3nen 4. CBeToBbIe sIBJIEHHS

4.1 |3akoHBI pacTIpOCTPaHEHHsI CBETa 6 2 [[bubmnoreka [IOK
https://m.edsoo.ru/7f41a4a6]]

4.2 ” JIMH3BI ¥ onITHYECKHE TPHOOPHI 6 3 [[bubanoreka [IOK
https://m.edsoo.ru/7f41a4a6]]



https://m.edsoo.ru/7f41a4a6
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Ne HaunMmenoBanue pa3aciioB U TEM IIPOrpaMMblL

KonuuectBo uacos

DnexTpoHHbIE (IU(PPOBBIC) 00pa30BATEIHLHBIC

pecypesl
Bcero KOHTpOJ'IBHI)Ie HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI

4.3 | PaznmosxeHne OEIoro CBeTa B CIICKTP 3 2 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41a4a6]]

Hroro no pazaeny 15

Paznen 5. KBanrtoBble siBjieHUsA

5.1 Ucmyckanue ¥ MoTJIONMIEHUE CBETa aTOMOM 4 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a4a6]]

52— CTpoeHune aTOMHOTO S/1pa 6 1 [[bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6]]

53— SInepHbie peakuu 7 1 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41a4a6]]

VITOTO TIO pasfieny 17

Pa3nen 6. [loBTOpHTEIbHO-00001IAIOIIM I MOTY/Tb

6.1 |IloBTOpeHue u 0600IICHHE COMEpKaHuUs Kypca (DU3UKH 9 2 [[bubmuoreka IIOK

3a 7-9 knacc https://m.edsoo.ru/7f41a4a6]]
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 3 27

5. IIOYPOYHOE IINTAHUPOBAHHME 7 KJIACC

Ne Tema ypoka

KonuuectBo yacos

Bcero| Kontponbabie
paboThl

IIpaktuueckue
paboThI

[Hara OJeKTpoHHbIE HU(POBBIE
U3y4YEeHUs 00pa3oBaTeNbHBIE PECYPCHI



https://m.edsoo.ru/7f41a4a6
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Ne Tema ypoka KonunuecrBo yacos Jlata DINEKTPOHHBIC IIUPPOBBIC
n/n W3y4YEHUs 0o0pa3zoBaTeNbHBIC PECYPChI
Bcero KOHTpOJ'IBHBIe HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
1 |[[®u3nka — HayKka o mpupoae. SBieHus mpuposl]] il [l
2 |[[®u3nueckue sBIeHUS] | T [l
3  |[[Pusnyeckre BETNIUHBI U UX U3MEpPEHHE]] i (1
4 |[[Ypok-uccrenosanue "M3mepenne reMnepaTypbl Ipy IIOMOIIH T 1 [0l
XKHUJKOCTHOTO TEPMOMETpA U JaTUrKa TeMIeparypsl'|]
S |[[MeTomer HaydHOTO MMO3HAHUS. OnUcaHue PU3NICCKIX + [[BubmmoTeka IIOK
SIBIICHHH C TIOMOIIBIO MO IeNei ] ] https://m.edsoo.ru/ff09f72a]]
6 |[[Ypok-uccinemoBanue "TIpoBepKa THIOTE3HI: JAIBHOCTH MOJIETA [—2 1 [
Iapuka, MyImeHHOT0 TOPU30HTAIBHO, TeM OO0JIbIIe, YeM OO0JIbIIe
BbICOTa mycka']]
7 |[[Ctpoenue BemecTBa. OMBITH, TOKA3bIBAIOIIHE JUCKPETHOE 1 [[BubmuoTeka IIOK
CTpOCHHE BelecTBa] https://m.edsoo.ru/ff09fe0a]]
8 |[[dBwkeHHE YacTHI] BelecTBa]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0a013e]]
9 |[[Ypok-uccnemoBanue «OMbIThI 10 HAOIIOACHHUIO TEILIOBOTO 1 1 [
pacuupeHus ra3oBy»||
10 [[[ArperatHble COCTOSIHUS BEleCTBa] | 1 [
11 |[[OcobenHOCTH arperatHbIX cocTosiHUM BOIbl. O00O0IIeHHE TIO 1 [[bubmuoTeka LIOK
pazneny «IlepBoHaYaIbHbIC CBEACHHS O CTPOCHHUH BEIIECTBaY ]| https://m.edsoo.ru/ff0a0378]]
12 |[[Mexanuueckoe nBuxeHne. PaBHOMepHOE U HEpaBHOMEPHOE 1 [[bubmnoreka [IOK
JBYDKEHHE | | https://m.edsoo.ru/ff0a05c6]]
13 |[[CkopocTb. Enunuiist ckopocTH]] 1 [[BubmuoTeka [JOK

https://m.edsoo.ru/ff0a079c]]



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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Ne Tema ypoka KonuuectBo yacos MHara OJeKkTpoHHbIE HU(POBBIE
n/n W3y4YEHUs 0o0pa3zoBaTeNbHBIC PECYPChI
Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
14 |[[Pacder myTH 1 BpeMEHU JIBMKCHUA || il [[Bubmuorexa [JOK
https://m.edsoo.ru/ff0a0ae4]]
15 |[[MHepuums. Macca — Mepa MHEPTHOCTH Ten || T [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a0c10]]
16 |[[IImoTHOCTH BeriecTBa. Pacuer Maccel 1 00beMa TelIa 10 €ro I [[BubmmoTeka IIOK
IUTOTHOCTH] | https://m.edsoo.ru/ff0a0fee]]
17 |[[JTabopaTopHas paboTa «OmnpeaeneHue MIOTHOCTHA TBEPIOTO T 1 (1
Temay]]
18 |[[Pemenne 3amay o Teme "IlmoTHOCTH BemecTBa']| + [[BubmmoTeka IIOK
https://m.edsoo.ru/ff0al23c]]
19 |[[Cuna kak XapakTepHCTHKa B3auMoaencTBus Teir. Criia : (1
ynpyroctu. 3akoH ['ykal]]
20 |[[JTaGopatopHast paboTa «M3yueHue 3aBUCUMOCTH PACTSKEHUS 1 1 [
(medopmanmu) MPy>KUHBI OT MPUIIOKEHHON CHITBI» | |
21 |[[SBnenue Tarotenus. Cuiia THKECTH 1 [0l
22 |[[CBs13b MeXTy CHIION TSDKECTH M Maccol Teia. Bec Tena. 1 [[PubmuoTexa [JOK
Permrenue 3amau mo teme "Cua Tsokectr"] | https://m.edsoo.ru/ff0al778]]
23 |[[Cuna TsxecTH Ha Ipyrux miaHerax. Gusuueckue 1 [[bubmuoTexa [IOK
XapaKTEPUCTHUKH ILIaHET] ] https://m.edsoo.ru/ff0a1502]]
24 |[[U3mepenue cui. JunamomeTp]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0al8cc]]
25 |[[Bec Tena. HeecomocTs]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0al778]]
26 |[[CnosxeHue IBYX CHII, HAPABJICHHBIX IO OJHOM MPSIMOH. 1 [[bubmnoreka [IOK
PaBHopeiicTBytOIIas cui|] https://m.edsoo.ru/ff0ala70]]
27 |[[Pemienue 3amau o teme "PaBHoaelcTByromas cri'|] 1 (11



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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Ne Tema ypoka KonuuectBo yacos MHara OJeKkTpoHHbIE HU(POBBIE
n/n W3y4YEHUs 0o0pa3zoBaTeNbHBIC PECYPChI
Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
28 |[[Cuna Tpenus u e€ Buasl. TpeHne B mpupoje U TeXHuke|| 1 [[bubmuoTeka LIOK
https://m.edsoo.ru/ff0alb9c]]
29 |[[JTabopaTopHast paboTa «M3yueHre 3aBUCHMOCTH CHJIbI TPEHHS 1 1 [[bubmuoreka [IOK
CKOJIBXKCHHUS OT CHJIBI IABJICHUS M XapaKTepa COMPUKACAIOIINXCS https://m.edsoo.ru/ff0alcc8]]
MTOBEPXHOCTEN» ] |
30 |[[Pemenwme 3ama4d Ha OTpeieliCHUE PABHOICHCTBYIOIICH CHITHI] | T [l
31 |[[Pemienue 3amau mo Temam: «Bec temay, «['paduyeckoe T [[BubmmoTeka IIOK
n3o0pakenue cuiny, «Cuitbl», «PaBHOICHCTBYOMAS CHIT»] | https://m.edsoo.ru/ff0alde0]]
32 |[[KouTposibHast paboTa 1o TeMaMm: « MeXaHH4IeCKOe JIBUKECHHEY, T 1 [0l
«Macca, mIoTHOCTBY, «Bec Tenay, «I'paduaeckoe nzodpaxeHne
cuny, «Cuiani» ||
33 |[[daBnenne. CiocoObl yMECHBIIICHUS U YBEIIMUCHUS JTaBJICHHUS | | 1 [[BubmuoTeka IIOK
https://m.edsoo.ru/ff0a20a6]]
34 |[[daBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3a oT 00bEMa, 1 [[bubmuoTeka [IOK
TeMIeparypsl || https://m.edsoo.ru/ff0a2376]]
35 |[[Ilepenaua maBieHust TBEPABIMH TEIAMH, KUAKOCTIMH U 1 [[PubmuoTexa [JOK
razamu. 3akoH [Tackas]] https://m.edsoo.ru/ff0a25b0]]
36 |[[[daBieHue B )KUIKOCTH U rase, BBI3BAHHOE ICHCTBUEM CHIIBI 1 [[bubmuoTeka [IOK
TOKECTH] ] https://m.edsoo.ru/ff0a2718]]
37 |[[Pemenue 3amau mo Teme «/laBieHue B )KUAKOCTH 1 Ta3e. 3akoH (L1 [[bubmuoTeka [IOK
IMackais»]] https://m.edsoo.ru/ff0a2826]]
38 |[[Coobmarormuecs cocysl]] 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0a2970]]
39 |[[TunpaBnuueckuii mpecc]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a3136]]
40 |[[Manometpsl. [TopiiHeBo# KUAKOCTHBIN HAcOC]] 1 (]



https://m.edsoo.ru/ff0a1b9c
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Ne Tema ypoka KonuuectBo yacos MHara OJeKkTpoHHbIE HU(POBBIE
n/n W3y4YEHUs 0o0pa3zoBaTeNbHBIC PECYPChI
Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
41 |[[Atmocdepa 3eMau 1 MPUIUHBI €€ CYIIeCTBOBAHHMA | | 1 [[bubmuoTeka LIOK
https://m.edsoo.ru/ff0a2b5a]]
42 |[[Bec Bo3myxa. ATMOChepHOEe TaBieHne] | T [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a2b5a]]
43 |[[U3mepenue atmochepHoro naBnenus. Onbit Toppudernu]| T [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a2da8]]
44 |[[3aBuCHMOCTB aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HAT T [[PubmuoTexa [JOK
ypoBHEM MOPs]] https://m.edsoo.ru/ff0a2fc4]]
45 |[[bapomeTtp-anepona. ATMochepHoe TaBJIeHHE Ha Pa3InYHbIX : [[bubmuoTeka [IOK
BbICOTaX]] https://m.edsoo.ru/ff0a2fc4]]
46 |[[Pemrenwue 3aga4 mo Teme " Atmocheproe naBneuue"]] 1 (1
47 |[[JleiicTBHE )XKUAKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TEJIO. 1 [[BubmuoTexa [JOK
ApxumenoBa cual] https://m.edsoo.ru/ff0a3276]]
48 |[[JTabGopatopHas pabota «OnpeeacHe BHITATKUBAIOIIEH CHJIBI, 1 1 [[PubmuoTexa [JOK
JEWCTBYIOIICH Ha TEJIO, IOIPYKCHHOE B KUAKOCTHY ]| https://m.edsoo.ru/ff0a33fc]]
49 |[[J/TabopatopHas paboTa 1o Teme «lccinenoBanne 3aBUCUMOCTH 1 1 [[PubmuoTexa [JOK
Beca Tejia B BoJie OT 00bEéMa MOrPYKEHHOM B KHMIKOCTh YaCTH https://m.edsoo.ru/ff0a3514]]
Tena»]]
50 |[[IInmaBanue Temn]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a3a96]]
ol |[[JIaGopartopHas paboTa "KoHCTpyrpoBaHKe apeoMeTpa Win 1 1 [
KOHCTPYHPOBaHUE JIOJKHU U OMIpeIeieHne e€
rpy30n016EMHOCTH"] |
52 |[[Pemenue 3anau nmo Temam: «IlnaBanue cymaos. 1 [[bubmuoTexa [IOK

BosgyxomnnaBanuey, «/laBnenue TBepAbIX TEN, )KUIKOCTEN U
ra3on»||

https://m.edsoo.ru/ff0a3654]]
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Ne Tema ypoka KonuuectBo yacos MHara OJeKkTpoHHbIE HU(POBBIE
n/n W3y4YEHUs 0o0pa3zoBaTeNbHBIC PECYPChI
Bcero KOHTpOJ'IBHI)Ie HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
53 |[[KonTposbHas paboTa 1o TeMe «/laBieHne TBepabIX Tel, 1 1 [0l
XKHUJKOCTEH U Ta30B»]]
54 |[[Mexanuueckas pabota]] T [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a3f82]]
95 |[[MomrHOCTh. EMuHUIIBI MOTITHOCTH || is [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a3f82]]
56 |[[Ypok-uccnempoBanue "Pacuét MOITHOCTH, pa3BUBAaEMOM IpH T 1 [l
o I5EMe 10 JiecTHHIIC" ||
o7 |[[TIpocTeie MexaHu3MbI. Poryar. PaBHOBecue cuit Ha pbryare]| ik [l
58 |[[Ppruaru B TexHuke, OBITY U pupo/ie. JlaboparopHas padora == 0.5 [[BubmuoTexa [JOK
«MccnenoBanue yciIoBHil paBHOBECHS phlyaray|] https://m.edsoo.ru/ff0a478e]]
59 |[[PemenHume 3ama4d 110 TeMe «Y CJIOBUS PABHOBECHS phluaray|| 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a48a6]]
60 |[[Kos(huumeHT noae3H0ro AeHCTBHS MEXaHU3MA. 1 0.5 [0l
JlabopaTtopHnas padota «3mepenne KI1/] HakmonHoM
TJIOCKOCTHY |
61 |[[Pemenue 3amau o Teme "Pabora, MomrHOCTh, KIT/("]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0a4c48]]
62 |[[Mexanuueckas sHeprus. Kunernueckas v MOTEHI[MAIbHAS 1 [[bubmuoTeka [IOK
sHeprusi]] https://m.edsoo.ru/ff0a4252]]
63 |[[3axoH coXpaHEHUS MEXaHUYECKOI SHEPruu] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a4360]]
64 |[[Ypox-dKcriepUMEHT 10 TeMe "DKCIepUMEHTANBHOE 1 1 [m
Ompe/ieJICHUE N3MEHEHUS! KHHETUUECKOW U MOTEHIIMAIbHOU
SHEPTUHU MPHU CKaThIBAaHUU TEJIA 110 HAKIOHHOM TIOCKOCTH" ||
65 |[[KonTpospHas pabota 1o reme «PaboTa 1 MOILIHOCTb. 1 1 (]

DHeprus»|]



https://m.edsoo.ru/ff0a3f82
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No Tema ypoka KonuuectBo yacos MHara OJeKkTpoHHbIE HU(POBBIE
/i U3yUCHHS 00pa3oBaTeIbHbIC PECYPChI
Bcero| Kontponbubie | Ilpaktiuueckue
paboTsl paboTsI
66 |[[Pe3epBHEIil ypok. PaboTa ¢ Tekctamu 1o Teme "Mexanudeckoe || 1 [[BubmuoTexa [JOK
nerkerne"]] https://m.edsoo.ru/ff0adee6]]
67 |[[Pe3epBHEIi ypok. PaboTa ¢ TekcTamu o Teme "JlaBieHue 1 [[BubmuoTexa [JOK
TBEPJIBIX TEJI, XKUIKOCTEH U ra3os"]] https://m.edsoo.ru/ff0a4ffe]]
68 |[[Pe3epBHbIii ypok. PaboTa ¢ TekcTamu 1o TeMe "PaboTa. 1 (1
MormHocTh. DHeprus'|]
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
INOYPOYHOE IIJTIAHUPOBAHMHE 8 KJIACC
Ne Tema ypoka KonuyectBo yacos Jata DJIeKTPOHHBIC HIU(PPOBBIC
m/n W3YyYEHHS o0pazoBaTenbHbIE PECYPCHI
Bceero | Korrponeasie | Ilpaktudeckue
paboThI paboTht
1 |[[OcHoBHBIEC NONOKEHUS MOJIEKYISIPHO-KUHETUIECKOM TEOPHH U 1 [[bubmuoTeka [IOK

HX OIBITHBIE IOATBEPKIACHUS | |

https://m.edsoo.ru/ff0a5256]]

COCTOSIHUM BEMIECTBA Ha OCHOBE IMOJIOKECHHUH MOJICKYJISAPHO-

KHUHETUYECKOH TeopuH]| |

2 |[[Macca u pa3mMep aTOMOB M MOJIEKY] ] 1 [l

3 |[[Moaenu TBEpIOTO, )KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUIMA 1 [[bubmuoTeka [IOK
BellecTna] | https://m.edsoo.ru/ff0a540e]]

4 |[[OOBsicHEeHHE CBOMCTB TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO 1 [l



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
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https://m.edsoo.ru/ff0a540e

Ne Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/n H3y4YEHUs 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)Ie HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
5 |[[Kpucrammueckue u amopdHbIe Tena| 1 [[Bubmuorexa [JOK
https://m.edsoo.ru/ff0a5800]]
6 |[[CmaunBaHue U KaMWUIAPHOCTH. [loBepXHOCTHOE HATSHKEHHE] ] T [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a5530]]
7 |[[TemmoBoe pacimpeHue u cxxarue| is [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a5a26]]
8 |[[Temneparypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO T [0l
JBYDKEHUSI 9acTuIl ] |
9 |[[Buyrpennss sneprus. CiocoObl H3MEHEHUS BHYTPEHHEH : [[bubmuoTeka [IOK
SHEprum|] https://m.edsoo.ru/ff0a5c60]]
10 |[[Buas! Termionepeaaun]| 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a6412]]
11 |[[Ypoxk-koupepentus "[IpakTuueckoe UCTOIb30BaHUE TETIIIOBBIX 1 1 [[BubmuoTeka IIOK
CBOWCTB BEILECTB M MAaTEPHAJIOB B IEJIAX dHEprocoepekeHus"]] https://m.edsoo.ru/ff0a65c0]]
12 |[[Koym4ecTBO TEIUIOTHI. Y AeIbHAs TEIJIOEMKOCTB | ] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a6976]]
13 |[[YpaBHeHwue TemioBoro O6ananca. TemiooOMeH 1 TEIIOBOE 1 [[PubmuoTexa [JOK
paBHOBecHE] | https://m.edsoo.ru/ff0a7088]]
14 |[[JTaGopaTopHas paboTa "HcciaenoBaHue sIBICHHUS TEMI000MEHa 1 1 [[bubmuoTeka [IOK
[P CMEIIUBAHUK XOJIOAHOM 1 ropstucii Boabl"]] https://m.edsoo.ru/ff0a6a98]]
15 |[[PacueT KoMUYECTBA TEIUIOTHI, HEOOXOMMOTO [Tl HATPEBAHUS 1 [m
TeJa U BBLACISEMOr0 UM IIPH OXJIXKICHUH ||
16 |[[JTaboparopHas paboTa "OnpeneneHue yaeabHOH TeIUIOEMKOCTH 1 1 [[bubanoreka LIOK
BermiecTa"|] https://m.edsoo.ru/ff0a6bb0]]
17 |[[Oueprus TomuBa. Y aenpHas TEIIOTa CTOpaHus| | 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0a7b5a]]
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Ne Tema ypoka KonuuectBo uacos MHara OJeKkTpoHHbIE HU(POBBIE
n/n W3YYCHUS 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)Ie HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
18 |[[[1maBneHMe 1 OTBEpACBAHNE KPUCTATUTHICCKUX TET. Y IEIIbHAS 1 [[bubmuoTeka LIOK
TEIJIOTA IUTABJICHUS | | https://m.edsoo.ru/ff0a71d2]]
19 |[[JIaGopaTopHas paboTa "OnpenencHue yaeabHON TSTUIOTHI T 1 [[BubmuoTexa [JOK
TUTaBieHus Jbaa"]] https://m.edsoo.ru/ff0a72fe]]
20 |[[TTapooOpa3oBan¥e u kKoHaAeHCanus. Mcnapenue]] T [[bubmmoTeka IIOK
https://m.edsoo.ru/ff0a740c]]
21 |[[Kumenue. Y aenpHas TEIIOTA MAPOOOPA30BAHUS U KOHJICHCAITHH. | 1 [[BubmumoTeka IIOK
3aBUCHMOCTh TEMIIEPATYPhI KHIIEHHS OT aTMOC(HEPHOTO https://m.edsoo.ru/ff0a786c]]
TaBJICHMS | |
22 |[[BnaxnocTh Bo3ayxa. JJaboparopHast padota "OmnpezeneHue 1 1 [[Bubmuoreka IJOK
OTHOCHTEIILHOM BJIaKHOCTH BO31yxa']] https://m.edsoo.ru/ff0a7628]]
23 |[[PemicHue 3aau Ha OMPEICIICHUE BIAKHOCTH BO3AyXa] ] L [
24 |[[TIpuHIMIBI pabOTHI TEIUTOBBIX ABHTaTENCH. [lapoBas TypOuHa. L (1
JlBuraresnb BHYTPEHHErO CropaHus ||
25 |[[KII[ teroBoro aBuratelis. TerioBblie IBUraTeNIU U 3aluTa 1 [[bubmuoTeka [IOK
OKpYyKaroIei cpebi] | https://m.edsoo.ru/ff0a7c7c]]
26 |[[3aKOH COXpaHEHHS U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX 1 [
nporieccax]|
27 |[[TloaroToBKa K KOHTPOJBHO# pabote mo Teme "TemoBbie 1 [[bubmuoTeka [IOK
sBIIcHUS. VI3MEHEHHE arperaTHbIX COCTOSHUI BemecTna"]] https://m.edsoo.ru/ff0a83f2]]
28 |[[KonTpoisbHas pabdota o teme "TeruoBsie siBicHus. Mi3MeHenue 1 1 [[bubmuoTexa [IOK
arperaTHbIX COCTOSIHUM BelecTa" | https://m.edsoo.ru/ff0a86ae]]
29 |[[DnexTpuzarus Ten. J[Ba poaa sMeKTpUIeCcKuX 3apsaoB]] 1 [
30 |[[Ypok-uccnenoBanue "IiIeKTpU3AIMS TSI MHAYKIIUCH U TIPU 1 1 (1

CONPUKOCHOBEHHH"]]



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/n H3y4YEHUs 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
31 |[[B3ammoneiicTBue 3apsKeHHBIX Tel. 3akoH KyroHa]] 1 [[Bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4]]
32 |[[2nexTpuueckoe nojie. HampsokeHHOCTD 3JIEKTPHYECKOTO TOJIS. T [[BubmuoTexa [JOK
[TpuHIHMIT CYTIEPITIO3UIINH IEKTPUICCKUX TOJICH ] | https://m.edsoo.ru/ff0a8a0a]]
33 |[[Hocurenu 37eKTpUUECKUX 3apsI0B. DIeMEHTAPHbBIN 3apsil. i [0l
Crtpoenue atoma]]
34 |[[TIpoBOAHUKH W QUIICKTPUKHU. 3aKOH COXPAHECHUS T [[bubmuoTeka [IOK
AIIEKTPUYECKOTO 3apsiyia]] https://m.edsoo.ru/ff0a8ef6]]
35 |[[Pemenue 3a1a4 Ha IPUMEHEHUE CBOMCTB JICKTPUUYCSCKUX + [[BubmmoTeka IIOK
3apsiioB]] https://m.edsoo.ru/ff0a90cc]]
36 |[[DaeKTpHUYECKUI TOK, YCIIOBHS €0 CYIeCTBOBaHUS. MIcTOUHUKH 1 [[BubmuoTexa [JOK
AIIEKTPHYECKOTO TOKa] | https://m.edsoo.ru/ff0a95a4]]
37 |[[delicTBHS IEKTPUICCKOTO TOKA] ] 1 [[BubmuoTeka IIOK
https://m.edsoo.ru/ff0a96b2]]
38 |[[Ypok-uccnenoanwue "JlelicTBUE AIIEKTPUIECKOTO MOJIST HA 1 1 [
MPOBOJIHUKHU U JTUAIEKTPUKHU" ||
39 |[[DnekTpuYecKHii TOK B METaJIaX, )KUAKOCTIX U ra3ax]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0a9838]]
40 |[[DnexTpuueckas 1enb U e€ COCTaBHbIC YacTH || 1 [
41 |[[Cuna Toka. JlabopaTopHas padota "N3mepenue u 1 0.5 [[bubmuoTeka [IOK
pEryaupoBaHKe CHIIbI TOKA'"]] https://m.edsoo.ru/ff0a8bd6]]
42 |[[OnekTpuyeckoe HanpspkeHue. BomsT™eTp. JlaboparopHast 1 0.5 [[bubanoreka [IOK
paborta "M3mMepeHune u peryanpoBaHue HanpspkeHus " || https://m.edsoo.ru/ff0a9e14]]
43 |[[CompoTHBIIEHUE TIPOBOHHUKA. Y ICTHHOE COTIPOTHUBIICHUE 1 [[bubmuoTeka [IOK
BelecTBal] https://m.edsoo.ru/ff0aa738]]
44 |[[JIabopaTopHast paboTa "3aBUCHMOCTb SJIEKTPHUECKOTO 1 1 [[bubmnorexa [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/n W3YYCHUS 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
COIPOTHUBIICHUSI IIPOBOIHUKA OT €T JUTMHBI, TUIOIIA T https://m.edsoo.ru/ff0aa738]]
MOTIEPEYHOT0 ceueHus u Marepuana']]
45 |[[3aBUCHUMOCTH CUJIBI TOKA OT HampsbKeHUsl. 3akoH OMa Jyis il [[BubmuoTexa [JOK
y4JacTKa 1emnu|] ] https://m.edsoo.ru/ff0aad4a]]
46 |[[JTabopaTtopHast paboTa "McciietoBaHIe 3aBUCUMOCTH CHITBI TOKa, | 1 1 [[bubmuoreka LIOK
HJIYIIETO Yepe3 Pe3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e]]
HanpspKeHUs Ha pesuctope']]
47 |[[TTocmenoBaTenbHOE U MTAPAILICITBHOE COSTUHEHUS I (1
MTPOBOTHUKOB] |
48 |[[JTabopatopHast pabota "IIpoBepka mpaBuiia CI0KEHHUS T 1 [[PubmuoTexa [JOK
HAMPSHKCHUH TTPH MOCIEA0BATEILHOM COSTUHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58]]
pe3uctopoB']]
49 |[[JIabopaTtopHast pabota "I[IpoBepka mpaBuiia IUisi CHIIBI TOKA IPH 1 1 [[bubmuoTeka [IOK
napauieIbHOM COCJMHEHUHU Pe3rucTOpoB"]] https://m.edsoo.ru/ff0aadle]]
50 |[[Pemienue 3a7a4 Ha NIpUMEHEHUE 3aKkoHa OMa JUIsl Pa3IMYHOTO 1 [[bubmuoTeka [IOK
COEMHEHUS POBOIHUKOB] | https://m.edsoo.ru/ff0aaf8a]]
51 |[[[PaboTa 1 MOIITHOCTB IEKTPUIECKOTO TOKa. 3akoH Jkoyrs- 1 [[PubmuoTexa [JOK
Jlenual] https://m.edsoo.ru/ff0ab124]]
52 |[[JIaGopaTopHas paboTa "Onpenenenue paboThl U MOIIIHOCTH 1 1 [[bubmuoTexa [IOK
AIIEKTPHYECKOTO TOKA"]] https://m.edsoo.ru/ff0ab3e0]]
93 |[[DnexTpuuecKue Lenu U MOTPEOUTENN AEKTPUIECKON SHEPTUH B 1 [[bubmuoTeka [IOK
obiTy. KopoTkoe 3ambikanue]] https://m.edsoo.ru/ff0ab660]]
54 |[[TToarotoBka K KOHTPOJIbHOM paboTe Mo TeMe "DIeKTpUIeCcKue 1 [[bubmuoTeka [IOK
3apsapl. 3apsHKSHHBIE TeNla U UX B3auMoiecTBUs. [TocTosHHBIH https://m.edsoo.ru/ff0abd2c]]
ANEKTPUUECKUI TOK"]]
55 |[[KonTposbHas paboTta 1o teme "DIeKTpudecKue 3apspl. 1 1 [[bubmnoreka LIOK

3apspKeHHbIE Tena U uX B3aumoieicTBus. [locTossHHBII
ANEKTpUUECKUI TOK"]]

https://m.edsoo.ru/ff0abea8]]
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No Tema ypoka KonuuectBo uacos MHara OJeKkTpoHHbIE HU(POBBIE

n/n W3YYCHUS 00pa3oBaTeIbHBIC PECYPCHI

Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI

56 |[[ITocTosSTHHBIC MarHUTBI, UX B3aUMOIcHiCTBHE] ] 1 (11

o7 |[[Ypoxk-uccnenoBanue "M3ydeHne noseit HOCTOSHHBIX 1 1 [[BubmuoTexa [JOK
MarauToB"]] https://m.edsoo.ru/ff0ac3d0]]

58 |[[MaruuTHOE ToJie. MarHUTHOE 1M0JIe 3eMJTH B €T0 3HAUYCHUE JITIS T [[BubmuoTexa [JOK
KHU3HU Ha 3emiie]] https://m.edsoo.ru/ff0acOba]]

59 |[[OmbIT DpcTema. MarHuTHOE MoJIe SIEKTPUYECKOTO TOKa il [[BubmmoTeka IIOK
MarsuTtHoe 1moJie KaTyiKu ¢ TOKOM]] https://m.edsoo.ru/ff0ac1d2]]

60 |[[IIpuMeHEHHE IIEKTPOMArHUTOB B TeXHHKE. JIJabopaTtopHas T 05 [[PubmuoTexa [JOK
pabora "M3yueHne qeicTBHS MArHUTHOTO MOJISl HA TIPOBOTHHK C https://m.edsoo.ru/ff0ac74a]]
ToKOM"]]

61 |[[DnexTpoaBuUraTess MOCTOSHHOTO ToKa. Mcroyb3oBanne 1 [[BubmuoTeka IIOK
AIIEKTPOABUraTeNICH B TEXHUYECKUX YCTPOMCTBAX M HA https://m.edsoo.ru/ff0ac86c]]
Tpancnopte. JlaboparopHas padora "KoncrpynpoBanue u
n3ydeHue paboThl dneKTpoaBuraTess'|]

62 |[[OmbrTer Dapajes. 3aKOH JIEKTPOMArHUTHON WHIYKIIHH. 1 [0l
[IpaBuno Jlennal]]

63 |[[DaekTporerepaTop. CriocoObl MOIYYCHHUS FIEKTPHUSCKO N 1 [

SHEPruu. DIEKTPOCTAHIIMN HA BOZOOHOBIISIEMBIX HCTOUHUKAX
SHEepruu|]

64 |[[IloaroroBka K KOHTPOJILHOU paboTe Mo TeMe "DIEKTPUUECKUE U 1 [
MAarHuTHBIE sIBJICHUS" ||

65 |[[KonTponbHas paboTa o Teme "DIIeKTpUIecKre 1 MarHUTHbIE 1 [[bubanoreka [IOK
siBneHus " || https://m.edsoo.ru/ff0acb14]]

66 |[[Pe3epBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme "TeruioBsie 1 [[bubmuoTeka [IOK
siBneHus " || https://m.edsoo.ru/ff0acc5e]]

67 |[[Pe3epBHbIii ypok. PaboTa ¢ TekcTamu 1o teme "[locTosHHBII 1 [[bubmuoTexa [IOK

ANEeKTpUYECKUi TOK"]]

https://m.edsoo.ru/ff0acdc6]]
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/n W3y4YEHUs 00pa3oBaTEIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
68 |[[PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo Teme "MarHuTHbIe 1 (11
siBiieHus " ||
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 14.5
MOYPOYHOE ITJIAHUPOBAHHE 9 KJIACC
No Tema ypoxa KomnmuectBo gacos Hata DJeKkTpoHHbIE IU(POBBIE
/I H3YYCHHS 00pa3oBaTeIbHbBIC PECYPCHI
Bceero| Konrponbuble | ITpaktuyeckue
paboTHI paboTHI
1 |[[Mexannueckoe aBmxeHne. MarepuanbHas TOUKa] ] T [
2 |[[Cuctema oTcyeTa. OTHOCHTEIBLHOCTh MEXaHHYECKOTO T [[PubmuoTexa [JOK
JIBYDKCHUSA || https://m.edsoo.ru/ff0ad474]]
3 |[[PaBHOMEpHOE MPAMOIUHEHHOE TBUKCHHE] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0ad19a]]
4 |[[HepaBHOMEpHOE IpsIMOJIMHEIHOE ABKeHHE. CpeHss 1 1 [l
MTI'HOBEHHasi CKOPOCTh | |
5 |[[TIpsmonuHelHOE paBHOYCKOPEHHOE IBIKEHUE. Y CKOpeHHe] ] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0ad8d4]]
6  |[[CkopoCTh MPSIMOJHHERHOTO PABHOYCKOPEHHOTO JABHKCHHUS. 1 [m
I'padux ckopoctr]]
7 |[[J/TabopatopHas paboTa "OnpeneneHre yCKOPEHUs Tea pH 1 1 [[bubmnoreka [IOK
PaBHOYCKOPEHHOM JIBM)KEHHUH 110 HAKJIOHHOW TI0CKOCTH"]] https://m.edsoo.ru/ff0adb18]]



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

Ne Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/n M3YYCHUS 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)Ie HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
8 |[[CBoOoaHOE nafeHue Tea. OnbiThl [ammies]] I (11
9  [[[PaBHOMEpHOE ABMIKEHHE IO OKpYKHOCTHU. [lepron u yacToTa 1 [[bubmuoTeka [IOK
oOparienus. JIuHeiHas 1 yrioBas CKOPOCTH] | https://m.edsoo.ru/ff0ael76]]
10 |[[LleHTpOoCcTpeMHUTETBHOE YCKOPEHHE] ] T [l
11 |[[I1epBsrit 3akoH HeroToHa. BexTop cumbi] | T [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0ae612]]
12 |[[Bropoii 3axoH HeroToHa. PaBHOACICTBYIOMIAS cHta]] + [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0ae72a]]
13 |[[Tpernii 3akon Hprotona. Cyneprio3umms cui| ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0ae982]]
14 |[[Pemenue 3ama4 Ha mpuMeHeHUE 3akOHOB HhioTOHA] | 1 [[BubmuoTeka IIOK
https://m.edsoo.ru/ff0aeb6c]]
15 |[[Cuna ynpyrocTu. 3akoHn ['yka]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0aeca2]]
16 |[[Pemenue 3amau mo reme «Cuiia ynpyroctu»|] 1 [
17 |[[JTaGopaTopHas paboTa «OmnpeaeacH e )KeCTKOCTH 1 1 [[bubnuroTeka [IOK
IPYXHUHBI] ] https://m.edsoo.ru/ff0aee28]]
18 |[[Cuna Tpenus]] 1 [[bubmuoTexa LIOK
https://m.edsoo.ru/ff0af738]]
19 |[[Pemenue 3amau nmo teme «Cuia TpeHUs»|] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0afa26]]
20 |[[JIabopaTtopHas paboTa "Onpexnenenue kodpduimenta tpenus | 1 1 [[bubanoreka LIOK
cKoJbKeHHs" || https://m.edsoo.ru/ff0af8be]]
21 [[[Pewrenue 3ama4 mo TeMe "3akonsl Herorona. Cuiia 1 [[BubmuoTeka [JOK

ynpyroctu. Cuiia TpeHus'"|]

https://m.edsoo.ru/ff0afb8e]]
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/n W3y4YEHUs 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
22 |[[Cwna TsDKECTH ¥ 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHUE 1 [[Bubmuorexa [JOK
CBOOOTHOTO TIa/IcHHS | | https://m.edsoo.ru/ff0af044]]
23 [[[Ypox-koH(pepeHius "[[BrKeHHE Tell BOKPYT 1 1 [0l
rpaBuTalinoHHOTrO 1IeHTpa (ConHeuHas cuctema). 'anaktuxu']|
24 [[[Pemrenue 3ama4 mmo Teme "Cuia TSHKECTH U 3aKOH BCEMUPHOTO I [[BubmmoTexa IIOK
TaroteHus "] | https://m.edsoo.ru/ff0af5f8]]
25 [[[TTepBas kocMuueckas ckopocTb. HeBecoMocTh 1 I [[BubmmoTeka IIOK
neperpy3ku| ] https://m.edsoo.ru/ff0af33c]]
26 |[[PaBHOBecue MaTepHAIBLHONK TOUKH. AOCOTIOTHO TBEPIOE i [[bubmmroTeka [JOK
teno. PaBHOBecHe TBEPOTO Tela ¢ 3aKPETIEHHO W OChIO https://m.edsoo.ru/ff0afe36]]
BpalleHus | |
27 |[[MomenT cunbl. LleHTp TshxecTH]| 1 [
28 |[[Pemenue 3amad o Teme "MomeHT cuitbl. LleHTp TskecTtn"]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0b02b4]]
29 [[[TToaroToBKa K KOHTPOJIBHOM paboTe 1mo TeMe "MexaHu4eckoe 1 [[PubmuoTexa [JOK
nBkenue. Bsanmoaeiicteue Ten'"]] https://m.edsoo.ru/ff0b0408]]
30 [[[KoHTposbHas paboTa 1o TeMe "MexaHu4ecKoe JIBUKCHUE. 1 1 [[PubmuoTexa [JOK
Bsaunmopeiictue Ten"]] https://m.edsoo.ru/ff0b06ec]]
31 [[[Mmmynbce Tena. UMmynbe cuibl. 3aKOH COXpaHEHUS 1 [[bubmuoTeka [IOK
UMIyJbca. YIPYroe v Heynpyroe B3aumo;ieiictaue]| https://m.edsoo.ru/ff0b07fa]]
32 |[[Pewenue 3anay o teme "3aKoH COXpaHEHUS UMITYibca' || 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0b096¢]]
33 [[[Ypoxk-koH(pepeH1us "PeakTuBHOE ABMKEHHE B IPUPOJE U 1 1 [
TexHuke"]|
34 |[[Mexanuueckas paboTa 1 MOITHOCTH]| 1 [[BubmuoTeka [JOK

https://m.edsoo.ru/ff0b0a84]]
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/n M3YYCHUS 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
35 [[[PaboTa CHIIBI TSKECTH, CHIIBI YIPYTOCTH U CHJIBI TPEHUS | I [[bubmuoTeka LIOK
https://m.edsoo.ru/ff0b0db8]]
36 [[[JTabopaTopHas paboTa «OmnpeaencHre pabOThl CHUITbI TPEHHSI 1 1 [l
MIPU PaBHOMEPHOM JIBM>KEHHUH TeJla M0 TOPU30HTATBHON
MTOBEPXHOCTUY | |
37 |[[CBs3b sHEprUn 1 pabOTHI. [ToTeHIMaNBEHAS SHEPTHs | | T [l
38 |[[Kunermueckas sueprus. Teopema 0 KHHETHIESCKOW SHEPTruu | | ia [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0b0c32]]
39 [[[3akoH coxpaHEHWs YHEPTHH B MEXaHUKe ]| * [m
40 |[[JTabopaTopHas paboTa «/3ydcHre 3aKOHA COXPaHEHUS - 1 [[bubmroTeka [IOK
SHEPrum» || https://m.edsoo.ru/ff0b12fe]]
41 |[[[KomebaTenpbHOE ABMKEHUE U €TO XapaKTEPUCTHKH || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0b1858]]
42 |[[3aryxaromue KoneOanus. BEIHYXICHHbBIE KOJICOaHusI. 1 [[PubmuoTexa [JOK
Pe3onanc]] https://m.edsoo.ru/ff0b20f0]]
43 |[[MareMaTHUYCCKHI U MPYKUHHBIA MasSTHHKH ] | 1 [
44 |[[Ypoxk-uccienoBanue «3aBUCHMOCTb IIEpHOJIa KOJICOAHU OT 1 1 [[bubmuoTeka [IOK
’KECTKOCTH MPYXHHBI U MAaCChI rpy3a»]] https://m.edsoo.ru/ff0b197a]]
45 |[[IIpeBpalieHue 3Heprun Npu MeXaHUYECKUX KoebaHusx]| 1 [
46 |[[JIaGopaTopHas paboTa «OnpeaenaeHne 4acTOThl M Ieproia 1 1 [[bubanoreka [IOK
KOJICOaHHU TIPY)KUHHOTO MasiTHUKa» | | https://m.edsoo.ru/ff0blaec]]
47 |[[JTabopatopHas padota «IIpoBepka HE3aBUCUMOCTH MEPHOIa 1 1 [[bubmanorteka LIOK

KoJiebaHuil Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a»]|

https://m.edsoo.ru/ff0b197a]]



https://m.edsoo.ru/ff0b0db8
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Ne Tema ypoka KonunuectBo yacos Jlata DINEKTPOHHBIC IIUPPOBHIC

n/n W3y4YEHUs 00pa3oBaTeIbHBIC PECYPCHI

Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI

48 |[[Mexannueckre BoJHBL CBOMCTBA MEXaHUYECKHUX BOJTH. 1 [[Bubmuorexa [JOK
[TpoonbHbIC U MTOTICPEYHBIC BOJIHBI] ] https://m.edsoo.ru/ff0b21fe]]

49 |[[Ypoxk-koH(pepennus "MexaHndecKre BOITHbI B TBEPOM TeJe. 1 1 [0l
Ceiicmuueckue BOJTHBI"] ]

50 |[[3Byk. PacnpocTpaHenue u oTpaxkeHue 3ByKa]] i [0l

ol |[[Vpok-uccnenoBanue "HalnroneHne 3aBUCUMOCTH BBICOTHI T 1 [l
3ByKa OT 9acTOTHI"]]

52 |[[I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHIA Pe30HAHC]] 2 [l

53 [[[Vpoxk-koH(DepeHius "YapTpa3Byk U HHOPA3BYK B IPUPOJIE U 1 1 [[BubmuoTexa [JOK
texuuke"]] https://m.edsoo.ru/ff0b23ca]]

54 |[[TToaroTOoBKa K KOHTPOJLHOM paboTe 1Mo TeMe "3aKOHBI 1 [[BubmuoTeka IIOK
coxpaHeHHs. MexaHndeckue KoyieOaHus U BOJTHbBI"]] https://m.edsoo.ru/ff0b25f0]]

95 |[[KoHTpompHas paboTa 1o Teme "3aKOHBI COXpaHEeHHUS. 1 1 [

Mexanuveckue KojaeOaHus U BOJIHBI'"| |

56 [[[DneKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI ]| 1 [[PubmuoTexa [JOK

https://m.edsoo.ru/ff0b2abe]]

57 |[[CBoiicTBa 3I€KTPOMArHUTHBIX BOJIH] ] 1 [

98 |[[Ypoxk-koudepennus "llkana 371eKTpOMarHUTHBIX BOJIH. 1 1 [[bubmuoTeka [IOK
HVcroap30BaHue 3IEKTPOMArHUTHBIX BOJIH JIJIS1 COTOBOM https://m.edsoo.ru/ff0b2fe6]]
cBs3u'"] ]

99 |[[Ypok-uccnenoBanue "M3yueHne CBOUCTB MEKTPOMAarHuTHeIX | 1 1 [[bubmuoTeka [IOK
BOJIH C IMOMOIIIbIO MOOMITBHOTO TenedoHa"]] https://m.edsoo.ru/ff0b2c6c]]

60 |[[Perenue 3a1au Ha OTPEICIICHUE YACTOTHI M [UTHHBI 1 [l

AIIEKTPOMArHUTHON BOJIHBI | |



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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No Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/n M3YYCHUS 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)IC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
61 |[[DnekrpomarauTHas npupoaa cBeta. CKOPOCTh CBETA. 1 [[bubmmoTeka [TOK
BosHOBBIE CBOMCTBaA cBeTa]| https://m.edsoo.ru/ff0b31d0]]
62 |[[[Acrounuku cBeta. [IpsiMonrHEiHOE pacipoCTpaHeHNE CBETA. 1 [[bubmuoTeka [IOK
3armenust Cosnna u JIyHsi]] https://m.edsoo.ru/ff0b3658]]
63 |[[[3akoH oTpaskeHUs cBeTa. 3epkaia. Pemenue 3a1a4 Ha i [[bubmuoreka [IOK
MpUMEHEHHE 3aKOHa OTPakKeHHUS CBeTa]] https://m.edsoo.ru/ff0b38c4]]
64 |[[TIpenomicHme cBeTa. 3aKOH MTPEIIOMIICHHUS CBETa] ] T [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0b3aea]]
65 [[[IlonHOE BHYTpEeHHEE OTpaskeHHe cBeTa. Vcroap30Banue + [[bubmuoTeka [IOK
MIOJTHOTO BHYTPEHHETO OTPAXKEHHUS B ONITHYECKUX CBETOBOIax ]| https://m.edsoo.ru/ff0b3c5c]]
66 |[[JIabopaTopHas paboTa "VccnenoBanue 3aBUCHMOCTH yTiia 1 1 [m
MIPEJIOMJICHHUSI CBETOBOTO JIy4a OT yIJia MaJIcHHs Ha TPaHHIIC
"Bo3ayx-cTekio""]]
67 [[[Ypoxk-kou(epenius "Mcnoas30BaHKe MOJHOTO BHYTPECHHETO 1 1 [
OTpak€HHUA: CBETOBO/IbI, ONTUKOBOJOKOHHAS CBS3b'" ||
68 |[[/Iun3bl. OnTHYecKas cuia JIMH3HI | | 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0b3f2c]]
69 |[[TIocTpoeHue N300paXKeHHH B JIMH3AX]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b444a]]
70 [[[JTaGopaTopHas paboTa "OmnpeneneHue GoKycHOTO 1 1 [[bubmuoTeka LIOK
PacCTOSIHMSI ¥ ONITHYECKOM CHIIBI cOOMparomieit auH3bI"]] https://m.edsoo.ru/ff0b4206]]
71 |[[Ypok-koHpepenius "OnTruueckue JIMH30BbIe TpUOops"]] 1 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0cOa7e]]
72 |[[T'ma3 kak onTu4eckas cucrema. 3peHue]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b4684]]
73 |[[Ypoxk-koH(pepeHnius "[IedexTn 3penus. Kak coxpaHuTh 1 1 (1

3penue']]



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/n W3y4YEHUs 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI)Ie HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
74 |[[Pa3noxenne 6emoro cBera B criektp. OnbiTel Hp0TOHA. 1 [[bubmmoTeka [TOK
CroxeHue CreKTpaibHbIX BeTOB. Jlucnepceus cBera]] https://m.edsoo.ru/ff0cOf4c]]
75 |[[/TaGopatopras padoTa "OMBITHI IO Pa3JI0KEHUIO OETIOTO 1 1 [[BubmuoTexa [JOK
CBETa B CIIEKTP U BOCHPHUATHIO I[BETA IPEAMETOB ITPH UX https://m.edsoo.ru/ff0cOe2a]]
HaOJIIOCHUH Yepe3 BETOBbIC PHIbTPHI"] ]
76 |[[Ypoxk-mipakTukyM "BOJIHOBBIE CBOMCTBA CBETA: JUCIIEPCHS, i 1 [0l
uatepdepenius u qudpaxmus' ]|
77 |[[OmnbrTel Pezepdopaa u nmaneTapHas MOJIEb aToma| | T [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c12a8]]
78 |[[TTocTymate Bopa. Moaens atoma bopa]] + [m
79 |[[UcrryckaHue U TTOTJIONIEHHE CBETAa aTOMOM. KBaHTHI. 1 [[BubmumoTeka [IOK
JIuHeiyaTbie CEKTPHI] ] https://m.edsoo.ru/ff0c144c]]
80 |[[Ypok-pakTukyM "HaOmroaeHre crieKTpoB ucmyckanus'"|] 1 1 [[BubmuoTeka IIOK
https://m.edsoo.ru/ff0c1550]]
81 |[[[PamnoaKTHBHOCTH U €€ BHIbI]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c1672]]
82 |[[Ctpoenue aTomHOTO siipa. HykioHHAsS MOJCIH || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c18ac]]
83 |[[PamnoakTuBHBIC IpeBpamieHus. M3oTorb]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0clal4]]
84 |[[Pemenue 3amau o reme: "PagnoakTuBHbIe peBparieHus']] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0clb4a]]
85 |[[ITepuox monypacmnanal] 1 (0]
86 |[[Ypoxk-koHdpepeHus "PaanoakTHBHBIC U3ITy4eHUS B IPUPOJIE, 1 1 [[bubmnoreka LIOK

MeIUIMHEe, TeXHUKe"]]

https://m.edsoo.ru/ff0c2126]]



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
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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No Tema ypoka KonuuectBo yacos [Hara OJeKkTpoHHbIE HU(POBBIE
n/m M3y4EHUs 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHBIC HpaKTI/I‘-ICCKI/IC
paboTsl paboTsI
87 |[[SnepHble peaknu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO U 1 [[bubmuoTeka LIOK
MaccoBOTO yucen]| https://m.edsoo.ru/ff0c1c58]]
88 |[[DHeprus cBs3u aTOMHBIX siytep. CBsI3b MAcChl U SHEPTHH] | il [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c1d7a]]
89 |[[Perrenue 3amau no Teme "Snepubie peakimn']] i [0l
90 |[[Peakruu cuHTe3a M AeeHHS saaep. ICTOYHUKH SHEPTHH T [[BubmmoTeka IIOK
Counria u 38€371] ] https://m.edsoo.ru/ff0c1e88]]
91 [[[Ypox-koH(bepeHtus "SAnepHas sHepreTuka. JlercTBus =2 1 (1
PaIMOAKTUBHBIX U3TyIEeHUN Ha KUBbIE OpraHU3MBbI'" ||
92 |[[[TToaroToBKa K KOHTPOJIBHO# paboTe Mo TeEMe 1 [[bubmroTeka [IOK
"DJIEKTPOMArHUTHOE MOJIE. DIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e]]
KBanToBsie sBneHus" ||
93 |[[[KoHTpomabHas paboTa o TeMe "IIEKTPOMarHUTHOE TI0JIe. 1 1 [
DJIEKTpOMarHuTHbIE BOJIHbI. KBaHTOBbIE ABIEHUS"]]
94 |[[[TToBTOpEHHME, 0600mEeHHe. JTabopaTopHbIE PabOTHI IO KYpCy 1 1 [[PubmuoTexa [JOK
"Bsaumopeiicteue Ten'"]] https://m.edsoo.ru/ff0c245a]]
95 [[[TToBTOpEHHE, 0600IIEHHE. PerieHne pacueTHRIX 1 1 [[PubmuoTexa [JOK
KayeCcTBEHHBIX 3a71a4 1o TeMe "TermnoBbie mpouecch"]] https://m.edsoo.ru/ff0c2572]]
96 |[[TIoBTOpEHUE, 000OIICHHE. PerieHne pacyeTHBIX U 1 [[bubmuoTeka [IOK
KayecTBeHHBIX 3a7a4 1o Teme "KIIJI TermnoBbix nurareneii"]] https://m.edsoo.ru/ff0c2a22]]
97 |[[TIoBTOpeHue, 0600ImEeHre. Pemienne pacyeTHbIX U 1 [[bubmuoTexa [IOK
KadecTBeHHBIX 3a1a4 1o Teme "KIIJI anekTpoycTanoBok"]] https://m.edsoo.ru/ff0c2b30]]
98 [[[IToBTOpeHMeE, 06001IIeHNE. JTaBopaTOpHbIE PabOTHI IO KYpCy 1 1 [[bubanoreka [IOK
"CBeTroBbIe siBIICHU"|] https://m.edsoo.ru/ff0c2c52]]
99 |[[TToBTOpeHuUE, 0600MIcHKE. PaboTa ¢ TeKCTaMHM 110 TeMe 1 [[bubnnoTeka [TOK

"3aKOHbI COXpaHEeHUs] B MexaHUKke'" ||

https://m.edsoo.ru/ff0c2d6a]]



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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No Tema ypoka KonuyectBo wacos Hata DNeKTpOHHBIE IU(PPOBBIE
n/m M3y4EHUs 00pa3oBaTeIbHBIC PECYPCHI
Bcero KOHTpOJ'IBHI:IC HpaKTI/ILICCKI/IC
paboTsl paboTsl

100 |[[TToBTOpeHUE, 0000mEeHue. PaboTa ¢ TeKCTaMu 10 TeMe 1 [[bubmmoTexa [TOK

"Konebanus u BOJHbBI"]] https://m.edsoo.ru/ff0c2e82]]
101 |[[TToBTOpeHUE, 0000mEeHue. PaboTa ¢ TeKCTamMu 1o TeMe il [[BubmmoTeka IIOK

"CBeroBbIe siBeHus"]] https://m.edsoo.ru/ff0c3044]]
102 |[[TToBTOpEHuE, 0600IIeHHE. PaboTa C TEKCTAMH 110 TEME i (1

"KBanToBas u sinepHas pusuka']]

102 3 27

OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME
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MPOBEPAEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OGPA3OBAHUA

7 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

11

HpOBepﬂeMme NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
Oﬁpa3OBaTeJ1bHOI71 nmporpaMMbl OCHOBHOT'O 001mero 06p330BaHI/Iﬂ

HCIT0JIb30BAaTh N3YUCHHBIC ITOHATHA

1.2

PpasiinvaTh ABJICHUSA 110 OITMCAHUIO X XapPAKTCPHBIX CBOMVCTB 1 Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bmnquKoe SABJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUH B
OKpPY’KaIOIlleM MUpE, B TOM 4Hciie PU3NUECKUE SBICHUS B IPUPOAE, IPU
3TOM MEPEBOJAUTH MPAKTHUUECKYIO 3a]jauy B yU€OHYIO, BBIJIEISI T
CYHIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBJIECHUI

14

OTIMCHIBATh U3yYCHHBIC CBOMCTBA TeJ M (PU3UUCCKHE SBIICHUS, UCTIOIB3YS
(u3HYecKre BEIMYUHBI, IIPU OTTUCAHHUH ITPABMIIBHO TPAKTOBATH (DU3HUCCKUN
CMBICIT UCTIOJIb3yEeMbIX BEJTUYHH, UX 0003HAYCHUS U SUHUIIBI (PU3HUSCKUX
BEJIUYHH, HAXOAUTh (DOPMYIIBI, CBA3BIBAIONIHE TAHHYIO (PH3UIECKYIO BEITH -
YUHY C IPYTUMH BEJIMYUHAMH, CTPOUTH 'PaPUKH U3ydSHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEIIMYNH

15

XapaKTepU30BaTh CBOMCTBA Tel, (PU3HUECKUE SBJICHUS U MPOLIECCHI,
WCIOJIb3YS U3YUEHHBIE 3aKOHBI, TIPU ITOM /1aBaTh CIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3alMChIBATh €T0 MATEMATUYECKOE BBIpAKEHHE

1.6

OOBSICHATH (PU3HUYECKHE SIBIICHUS, TIPOLIECCH U CBOWCTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE CUTYallui MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIISATH
NPUYHHHO-CJICICTBCHHBIC CBS3U, CTPOUTH O0BsICHEHHE U3 | — 2 JIOTHYECKUX
I1aroB ¢ Onopoi Ha 1 — 2 u3y4eHHBIX CBOMCTBA (PU3MYECKUX SBICHUH, (hU3H-
YECKHUX 3aKOHA WJIA 3aKOHOMEPHOCTH

1.7

pelars pacu€THeIE 3aa4i B 1 — 2 NEHCTBUSA, UCIIONb3Ys 3aKOHBI U
(opMyIbl, cBsI3bIBatOLINE (PrU3MYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a
yCJIOBHS 331a4M 3aMMCBIBATh KPATKOE YCIIOBUE, NOJCTABIATh (PU3HYECKHE
BEJIMYMHBI B (POPMYJIBI M IPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIE
JIaHHbIE, HEOOXOIUMBbIE ISl PEIICHUS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJIy4eHHOUW (PU3NUECKON BEITHMYHHBI

1.8

pacro3HaBarhb Mpoo6JIEMbl, KOTOPbIE MOKHO PEIINUTh TP OMOILU
(U3NYECKUX METOJIOB, B ONMCAaHUU UCCIIEI0OBaHMS BBIIENIATh IPOBEpsieMOe
IpenonokeHue (TUIoTe3y), pa3inyaTh U HHTEPIPETUPOBATh MOTY4YEHHBIH
pe3ynbTaT, HAXOAUTh OIIMOKHU B XOJI€ OIIBITA, JIEJIaTh BHIBOJIBI IO €T0
pe3yabTaTaMm

1.9

IPOBOJUTH OTBITHI 110 HAOTIONEHHUIO (PU3UUYECKUX SABJICHUH MM (PU3NUECKUX
CBOMCTB Tel: GOpPMYIUPOBAThH POBEPSIEMbIE MTPEIOJI0KEHHS, COOUPATh
YCTaHOBKY U3 IPEJIOKEHHOTO 000PYI0BaHUs, 3aIIUCHIBATh XOJI OIBITA U
(bopMynHpOBaTh BBIBOIbI

1.10

BBIIIOJIHATH IPSMBbIE U3MEPEHHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX U
U (POBBIX MPHOOPOB, 3aMHUCHIBATH TIOKA3aHUs IPHOOPOB C YUETOM
3aJJaHHOM a0COJIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NUECKOI BETMUUHBI OT
JIPYrO# € UCIIOJIB30BAHUEM IIPSIMBIX U3MEPEHUM, y4aCTBOBATh B IINIAHUPOBA-
HUM Y4eOHOT0 HCCIeI0OBaHus, COOUpaTh YCTAHOBKY U BBITIOJHSTH




Kon
NPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBbIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I nmporpaMMbl OCHOBHOT'O oﬁmero 06p330BaHI/Iﬂ

U3MEpEHUs, CIeAys MPeI0KEHHOMY IUIaHy, (PUKCUPOBATh Pe3yabTaThI
HOJIy4EHHOM 3aBUCUMOCTH (PU3NUECKHUX BEJIMYUH B BUJIE MPEAJIOKEHHBIX
TaOauIl ¥ TpaduKOB, AETATh BBIBOJBI 10 PE3YIbTATAM HCCIIETOBAHUS

1.12

IPOBOJAUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BETUUMH, CIEIys
IPEI0KEHHON MHCTPYKIIMU: IIPU BBIIIOJHEHUH U3MEPEHUN COOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M BBIYMCIIATH 3HAYEHHE NCKOMOM
BEJIMYHMHBI

1.13

coOroAaTh MpaBuiia TEXHUKU 0€3011aCHOCTH IIpU paboTe ¢ 1ab0paTOpHBIM
000pynoBaHNEM

1.14

yKa3bIBaTh IPUHLIUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMNCTB C HIOMOIIbIO UX OMUCAHUS, UCIIOJIb3YS 3HAHUS O
CBOMCTBaX GU3NYECKUX SBICHUI U HEOOXOAUMbIE PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

MIPUBOJIUTH MPUMEPHI (HAXOAUTH UHPOPMAIUIO O IPUMEpax)
MPaKTUYECKOT0 UCIOJIb30BaHus (PU3UUECKUX 3HAHUM B MTOBCETHEBHON
KU3HHU 1J1s1 oOecnieueHrs 6€30MacHOCTH MPHU OOpalleHUH ¢ IPUOOpaMu 1
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHS 3/10POBbsS U COOJIIO/IEHUSI HOPM
9KOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOLLEH cpele

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHPOPMAIIUU B c€TH VIHTepHET B
COOTBETCTBUU C 33JJaHHBIM TIOUCKOBBIM 3alIpOCOM, Ha OCHOBE UMEIOILIUXCSI
3HaHWUM U MYTEM CPAaBHEHUS Pa3IMUHBIX UCTOYHUKOB BBIJCIATH
nH(pOopMaLNIo, KOTOpas ABJISETCS MPOTUBOPEUNBOM

WJIM MOXKET OBITh HEI0CTOBEPHOM

1.17

UCIOJIb30BaTh IIPU BHITIOJHEHUH YUYEOHBIX 331aHUN HAyYHOTIOMYISPHYIO
auTepaTypy GU3NYECKOTO COJepKaHUs, CIPABOYHBIE MaTepPHAIIbI, PECYPChI
cetu MHTepHeT, BNajeTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHUE MMCbMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2 — 3 HCTOYHHKOB UH(MOpPMAIUU (PU3UIECKOTO COJIEPIKAHMS, B TOM
Yyclie MyOJIMYHO JeNaTh KpaTKue COOOIIEHUS O Pe3ybTaTaxX MPOEKTOB WU
y4eOHBIX HCCIIEI0BAHUMN, TIPU ATOM TPAMOTHO MCIOJIb30BaTh U3yUCHHBIN
NOHSTUIMHBIN anmapar Kypca (pu3uKu, COPOBOKAATH BBICTYILNICHUE
Mpe3eHTaIuEN

1.19

IIPpH BBIIIOJIHCHUH y‘le6HHX IMPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ pacupeacisiTh
0053aHHOCTH B rpymme B COOTBETCTBHUU C IIOCTABJICHHBIMU 3aJa4aMU,
CJIICOUTD 34 BBITIOJTHCHHUEM IlJIaHA HeﬁCTBHﬁ, aJICKBATHO OILICHUBATb
COOCTBEHHBIM BKJIaJ B ACATCIBbHOCTD I'PYIIIIbLI, BEICTPAUBATDH
KOMMYHUKATUBHOC B3aHMO,Z[CI>'ICTBI/Ie, YYUTBIBASI MHCHHEC OKPYKAFOINUX

8 KJIACC

Kox
NpoBePsIEMOro
pe3yJjabTara

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh IIOHATHUA




Kon
NPoBePSIeMOro
pe3yJjbTara

1.2

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAaThI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IBHOI7I nmporpaMMsbl OCHOBHOT O 0611161"0 06p330BaHI/Iﬂ

pa3nuyaTh SBJICHUS IO ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUUECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PH3UUECKUX SBICHUN B
OKPY’KaIOILEM MUPE, B TOM 4HciIe PU3NUECKUE SBICHUS B IPUPOAE, IPU
3TOM NE€PEBOJIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

14

OTIHMCHIBAaTh U3yYEHHbIE CBOMCTBA TeN U (PU3UUECKHE SBIICHUS, UCIIONb3YS
(u3nyeckre BEeIMYUHBI, IPU OMMCAHUH ITPABUIIBHO TPAKTOBATh (PU3HUECKUN
CMBICIT UCTIOJIb3yEMbIX BETUYUH, 0003HAUEHHUS U €IMHULIBI PU3NUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMMU, CTPOUTH IPAPUKU U3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYNH

15

XapaKTEePU30BaTh CBOMCTBA TeJ, PU3MUECKHE SIBJICHHS U MPOIIECCHI,
HCMOJIb3Ysl U3YYEHHBIE 3aKOHBI, IPY 3TOM JIaBaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aITMCHIBATh €70 MATEMATHUYECKOE BHIPAKCHHE

1.6

00BACHATH GU3NYECKUE TPOIECCH M CBOMCTBA TeJl, B TOM YHCIIE U B
KOHTCKCTE CI/ITyaI_[I/II\/’I IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa: BbISABJIATH
MMPUYINUHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00bBscHeHne u3 1 — 2 JOrmYecKux
[1aroB ¢ TOMOIIBI0 1 — 2 U3y4eHHBIX CBOWCTBA (PU3NUYECKUX SBJICHUH, (HU3H-
YEeCKHUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pelarh pacu€THhIE 3aJ1a4u B 2 — 3 IEUCTBUSI, KCIIOJIb3Ys 3AKOHBI U
(hopmybl, cBsI3bIBaroIIME (PM3UUECKUE BEIMYMHBI: HA OCHOBE aHaIN3a
yCIIOBUS 33714y 3aMUCHIBATH KPATKOE YCIOBHE, BBISIBISITh HEAOCTATOK
JAHHBIX JUISl pEIICHUS 3a/1a4H, BHIOMPATh 3aKOHBI U (OPMYJIbL,
HE0OX0oUMBbIe 1715 €€ pelIeHus, IPOBOIUThH PACUEThl U CPAaBHUBATH
MOJIy4eHHOE 3HaYeHHe (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

PpacCiio3HaBaTb HpO6J'IeMI)I, KOTOPBIE MOKHO PEIIUTH IIPU IIOMOIITHN
(1)I/ISI/II‘ICCKI/IX METOA0B, UCIIOJIB3Yys OIMKMCAHUEC UCCIICAOBAaHU A, BBIACIATD
IIPOBEPAEMOC ITPEATIOJIOKCHUE, OLICHUBATD ITPABUJIBHOCTD IMOPAIKA
IPOBCACHUA NCCIICIOBAHU, 1CJIATh BBIBOAbI

1.9

MPOBOAMTH OTIBITHI IO HAOTIOACHUIO (PU3NUECKUX SBICHUMA WIH (PU3HUECKUX
CBOMCTB Ten: GOpMYIUPOBATH IPOBEPSIEMbBIE ITPEITOJIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000y I0BaHUS, OMUCHIBATh XO/I OTbITA U
(hOopMyIUPOBATH BHIBOIbI

1.10

BBITIOJTHATH MPSMBIE H3MEPEHUS C UCIIOIb30BAaHUEM aHAJIOTOBBIX TPHOOPOB
U TaTYNKOB (PU3UYECKUX BETUYHMH, CPABHUBATH PE3YAbTATHl U3MEPEHHI
¢ y4€TOoM 3aJaHHON aOCONIOTHOMN MOTPEIIHOCTH

111

IPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJTHON (PM3UUECKOM BETMYMHBI OT
JPYroi ¢ UCTOJIb30BaHUEM NPSAMBIX U3MEPEHH: TUIAHUPOBATh UCCIIEI0-
BaHMe, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CeIys
IPEeI0KEHHOMY TUIaHy, (UKCHUPOBATh PE3yibTaThl MOTYYEHHOM
3aBHCHUMOCTH B BU/JIe TaOIMIl ¥ IpauKOB, JIeNaTh BBIBOBI 110 pe3yIbTaTaM
UCCIIEJOBaHUS

1.12

IpOBOAUTH KOCBCHHBIC U3MCPCHUSA (I)I/ISI/I‘-ICCKI/IX BCJIMYHNH: IIJIAHUPOBATH
HU3MEPCHHA, CO6I/IpaTL OKCHICPUMCHTAJIbHYIO YCTAHOBKY, CICAYA ITPECAIIOKCH-
HOH HWHCTPYKIOUH, U BEIYUCIIATH 3HAUCHUC BCIIMYNHDBI

1.13

co0uoaTh MpaBuiIa TEXHUKU 0€301acHOCTH MpH paboTe ¢ 1abopaTOPHBIM
o0opya0oBaHHEM




Kon
NPoBePSIeMOro
pe3yJjbTara

1.14

HpOBepﬂeMble NnpeaAMETHBbIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I nmporpaMMsbl OCHOBHOT O 0611161"0 06p330BaHI/Iﬂ

XapaKTepU30BaTh MPUHLUIIBI ACHCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONIOPOH HAa UX ONHUCAHMS, UCIIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOANMBIEC (PU3NIECKUE
3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb NPOCTLIC TCXHUYCCKUC yCTpOﬁCTBa " U3MCPHUTCIIbHBIC
HpI/I60pI)I 10 CXEMaM M CXEMATUYHBIM PUCYHKaM, COCTABJIATh CXECMbI
AJIEKTPUYECKUX LEIMEN C MOCIEeI0BAaTEIbHBIM U MAPAUICIbHBIM
COEIMHEHUEM 3JIEMEHTOB, pa3jiMyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB
AJIEKTPUYECKUX LETeH

1.16

MIPUBOIUTH PUMEPHI (HAXOAUTh UHPOPMAIUIO O IPUMEPax)
MPaKTUYECKOI0 UCIOJIb30BaHus (PU3NYECKUX 3HAHUM B MTOBCEIHEBHON
YKU3HHU 11 oOecrieueHns 0€301acHOCTH MpHU OOpallieH!H ¢ IpUdopaMu u
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHS 3/10POBbsS U COOJIIO/IEHUS] HOPM
HKOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLIEN Cpele

1.17

OCYILIECTBIISITH NOUCK HHPOPMAIMK (PU3NUECKOTO COJIEPKaHUs B CETH
HHTepHeT, Ha OCHOBE UMEOUIUXCS 3HAHUN U ITyTEM CpaBHEHUS
JIOTIOTHUTEIbHBIX UCTOUHUKOB BBIJIENIATH HHPOPMAIUIO, KOTOPast ABISETCS
MIPOTUBOPEUNBOI HIIM MOXKET ObITh HEJJOCTOBEPHOI

1.18

WCTIONH30BAaTh TPH BBHITIOJHEHUN YICOHBIX 3aJaHUH HAYYHO-TIOMYIISPHYIO
JIUTEPATYPY PU3UIECKOTO COJICPIKAHUS, CIIPABOYHBIC MaTePHAIIbI, PECYPCHI
cetn lHTEpHET; BiIaneTh MpruéMaMi KOHCTICKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHOOPMAIIMH U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIE MMChbMEHHBIE U KPATKHUE YCTHBIE COOOIICHUS,
000011251 HTHPOPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HMUECKOTO COJEpIKa-
HUSI, B TOM YHCIIE TyOJUYHO MPEICTABIIATH PE3YJIbTaThl IPOCKTHOM MM
UCCIIEIOBATEILCKOM JCATEIIBHOCTH, TIPH 3TOM I'PAMOTHO HCIIOJIb30BaTh
W3yUYCHHBII MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATH
BBICTYIUICHUE TIPE3eHTAINCH

1.20

ITPpH BBIIIOJTHCHHUHN yLIe6HBIX IMIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ (1)I/I3I/ILI€CKI/IX
IMpOoICCCOB PACIIPCACIIATh 00s3aHHOCTH B I'pymnme B COOTBETCTBHUU C ITOCTAB-
JICHHBIMHU 3aJa4aMu, CJICIUTDH 34 BBIIIOJTHCHUCM I1JIaHa JIEHCTBUM U
KOPPCKTHUPOBATH €TI0, a/ICKBATHO OICHUBATDL cOOCTBEHHBIH BKJIa/J B
ACATCIIbHOCTD I'PYIIIBI, BEICTPAUBATH KOMMYHUKATHUBHOC B3aHMOHeﬁCTBHe,
IIPOABJIAA TOTOBHOCTH Pa3plilaTh KOH(i)J'II/IKTBI

9 KJIACC

Kox
NpoBepPsIeMOro
pe3yJjabTara

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JIb30BATh NU3YUCHHBIC ITOHATHU

1.2

Pa3inviaTh ABJICHUS 110 OTTMCAHUIO UX XaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE
OIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IGCKOG SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3NYECKUX SIBICHUI B
OKpY>KaroIlleM MHpE, B TOM YucClie PU3NUECKHE SBICHUS B IPUPOJIE, IPU
9TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BHLICISTh




Kon
NPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBbIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I nmporpaMMsbl OCHOBHOT O 0611161"0 06p330BaHI/Iﬂ

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NUECKUX SBICHUI

14

OTHCHIBATH U3yYCHHBIC CBOMCTBA TE M (PU3UUYCCKHE ABJCHHUS, HCIIOJIb3YS
(bu3nUeCKre BEITUYHHBI, IPH ONMCAHUH MPABUIIBHO TPAKTOBATH (PHU3UUECKUI
CMBICJT KCTIOJIb3YEMbIX BEJTHUNH, 0003HAUCHUS U CAUHUIIBI (PU3UICCKUX
BEJIMYHMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PH3UUIESCKYIO BEIIU-
YHHY C APYTMMH BEJIMYHMHAMHU, CTPOUTH IPpaUKH M3yUCHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEITMINH

15

XapaKTEepPU30BaTh CBOMCTBA TEJ, PU3NUECKHE SIBJICHUS U MPOIIECCHI,
HCMOJIb3Ysl U3YYEHHBIE 3aKOHBI, IPY 3TOM JIaBaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MATEMAaTUUECKOE BHIPAKECHHE

1.6

00BACHATH GU3NYECKUE TPOIIECCH] U CBOMCTBA TEJl, B TOM YHCIIE U B
KOHTEKCTE CUTYallUi NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISABIIATH
MPUYNHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHIECKUX
11aroB ¢ OMOIIBIO 2 — 3 U3YYEHHBIX CBOWCTBA (PM3NYECKUX SBJICHUM,
(bu3MUecKuX 3aK0Ha UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacu€THbIE 3a/1a9i (OMUparoNIuecs: Ha cucreMy u3 2 — 3
ypaBHEHUI), UCTIONIb3Ys 3aKOHBI U JOPMYIIbI, CBS3bIBAIOLINE (PU3NUECKIE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 331a4y 3alIUChIBATh KPAaTKOE
YCJIOBHE, BBIABIATH HEAOCTAIOLIUE NN N30BITOYHBIC JaHHBIE, BEIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE /711 PEILIEHUs], IPOBOIUTH PacUEThl U
OLIEHUBATh PEATMCTUYHOCTD IOTy4E€HHOTO 3HaUCHHsI (PU3NYECKOMN BETUUUHBI

1.8

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIMTH TPHU MTOMOIITI
(bu3HYECKUX METO/I0B, UCIIOJIb3YS OMKMCAHUE UCCIIEIOBAHUS, BBIICTATh
MIpOBEpsiEMOE MPEATNOI0KEHHE, OLICHUBATh TPABUIILHOCTD MOPSAKA
IPOBEJCHUS HCCIEA0BaHNUs, AeTaTh BbIBOIbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUN U OIIBITOB

1.9

IPOBOAUTD OTIBITHI IO HAOTIOACHUIO (PU3NUECKUX SBICHUM WIH (PU3HUECKUX
CBOMCTB TeJl: CAMOCTOSITENILHO COOUPATh YCTAHOBKY M3 M30BITOYHOIO Ha-
60opa 000pyI0BaHMs, OUCHIBATH X0 ONBITA U €T0 PE3YJIbTaThl,
(hopMynupoBaTh BHIBObBI

1.10

IPOBOIUTH TP HEOOXOAUMOCTH CEPUIO MPSIMBIX H3MEPEHUM, OTIPEICIISISI
Cpe/lHee 3HaUYCHUE U3MEPSEeMOl BeTMUMHBI ((POKYCHOE pacCcTOsTHHUE
coOMparoIIeii JIMH3bI), 000CHOBBIBATH BHIOOP CIIOCO0a M3MEPEHUS
(M3MepuTensHOTO IPHbOpa)

111

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEHN (PU3MUECKUX BETMUHH C
VICII0JIb30BAaHUEM IIPSIMBIX U3MEPEHUN: INIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOSATEJILHO COOMPATh YCTaHOBKY, (PMKCUPOBATh PE3yIbTaThl
HOJy4eHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B BUJIE TaOJIHUIL

U rpauKoB, J1eaTh BBIBOABI 110 pe3yIbTaTaM UCCIIEA0BaHUs

1.12

IMPOBOANUTH KOCBCHHLIC U3MCEPCHU q)HSH‘leCKI/IX BCJIIMYHMH: IINIAHUPOBATH
HU3MCEPCHUA, CO6I/IpaTL OKCHICPUMCHTAJIbHYIO YCTAHOBKY W BBITIOJIHATH U3MC-
PCHUs, CICayA HpeHHO)KCHHOﬁ HHCTPYKIUH, BEIYUCIIATH 3HAUCHUC
BCJIMYMUHBI U AHAJIM3UPOBATH MMOJTYYCHHBIC PE3YJILTATHI C y‘IéTOM 3aJlaHHOM
TIOrpCHIHOCTHU I/IBMCPCHI/Iﬁ

1.13

coOJIrOIaTh MTPAaBUJIA TEXHUKHU OE30MaCHOCTH MPH paboTe ¢ 1a0OpaTOPHBIM
o0opyaoBaHUEM

1.14

pa3nu4aTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PU3MUECKUX MOJICIICH:
MaTepHuanbHask TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUCUHBI UCTOYHHK CBETA,




Ko .
A IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOCHHSI OCHOBHOM

NPOBEPSIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl OCHOBHOI'0 00111eT0 00pa3oBaHMs
pe3yJbTara
Jy4, TOHKas JINH3a, IIaHEeTapHask MOJIEIb aTOMa, HYKJIOHHAst MOJIEJIb
ATOMHOTO Spa
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U
115 TEXHUYECKUX YCTPOMCTB C OIIOPOM HA UX ONHUCAHMSL, UCIIOJIb3Ysl 3HAHUS O

CBOMCTBaX (PM3NYECKUX SABJICHUA U HEOOXOJUMBIE (pU3HUECKIe
3aKOHOMEPHOCTH

HCII0JIB30BATh CXCMbI U CXEMATUYHBIC PUCYHKHU NU3YUCHHBIX TCXHUYCCKUX
116 YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJOTHYECKUX IIPOLIECCOB MPU
pPEIICHUN yq€6HO-HpaKTHq€CKHX 3a1a4, ONTHYCCKUEC CXCMbI JJI1 ITIOCTPOCHUA
1300pakKeHUH B TUIOCKOM 3€pKajie M COOMPAIONICH JIMH3E

MIPUBOIUTH TPUMEPHI (HAXOAUTH UH(HOPMAITUIO O TIPUMEPaX)
MPAKTUYECKOTO MCTIOIB30BaHUS (PU3HMUECKIX 3HAHUH B MTOBCEIHEBHOMN

1.17 YKW3HU 7151 0OecrieueHnst 0€30MacHOCTH TP OOpaIieHuu ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 3I0POBBS M COOJIFOICHHSI HOPM
9KOJIOTHYECKOIO ITOBEJICHUS B OKPYXKAIOIIEH cpejie

OCYILIECTBIISAITH NOUCK HHPOPMAIMK (PU3NUECKOTO COJIEPKaHUs B CETH
WNHuTepHeT, caMocTOsATENIbHO (GOPMYITHPYSI TIOMCKOBBIH 3aIpoC, HAXOAUTh
MyTH ONpeeNIeHUs J0CTOBEPHOCTH MOJYYeHHON HHPOPMAIMK HAa OCHOBE
MMEIOIUXCSA 3HAHUW U JOMOJIHUTENIBHBIX HCTOYHUKOB

1.18

WCTIOTh30BAaTh TPHU BBHITIOJHEHUN YI€OHBIX 33JaHUH HAYYHO-TIOMYIISIPHYIO
119 JTUTEPATYPy PU3UIECKOTO COJICPIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetn HTEpHET; BIaeTh MpUEMaMu KOHCTICKTHPOBAHUS TEKCTA,
npeoOpazoBaHusi HHHOPMAIMH U3 OJHONW 3HAKOBOM CHCTEMBI B IPYT'YIO

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(GOPMAIIMU U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOTO COACPIKAHMUS,
MyOJIIMYHO MPECTABIATh PE3YNbTAThl MPOEKTHOM MIIH HCCIIEI0BATENbCKON
NEeSITeNIbHOCTH, TIPU 3TOM IPAMOTHO MCHOJIb30BaTh U3YUECHHbIN MOHATUHHBIN
anmnapar U3y4aeMoro pasjena (pU3uKd U COMPOBOXKIATh BHICTYILICHUE
npe3eHTalnel ¢ yaéToM 0COOEHHOCTEH ayIuTOPUN CBEPCTHUKOB

1.20

IIPpH BBIIIOJIHCHHUH y‘leﬁHLIX IIPOCKTOB U HCCJ'ICI[OB&HI/Iﬁ (1)I/I3I/IIIGCKI/IX
IMpOoIeCCOB PACIIPCACIIATh 00s3aHHOCTH B I'pymnme B COOTBETCTBHUU C ITOCTAB-
JICHHBIMHU 3aJa4aMu, CJICIUTDH 34 BBIIIOJTHCHUCM I1JIaHa JIEHCTBUM U
KOPPCKTHUPOBATH €TI0, a/ICKBATHO OICHUBATDL CcOOCTBEHHBIH BKJIa/J B
ACATCIIbHOCTD I'PYIIIIBI, BEICTpAUBATE KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe,
IIPOABJIAA TOTOBHOCTDL Pa3pCuiaTb KOH(l)J'II/IKTBI

121

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon Kon

IIpoBepsiemble 371eMEHTHI COIEPKAHUS
pasgena 3JIeMeHTAa

®U3MKA U EE POJIb B [TIO3HAHWUW OKPY)XXAIOIIEI'O MUPA

1 ®dusznka — Hayka o npupoje. SABiaenus npupoasl. Puznyeckue
11 SIBJICHUS: MEXaHUYECKHE, TETUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE




Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COAEPKAHUS
pasgena 3JIEeMEHTAa
dusznueckue BeInuuHbl. M3Mepenne Gu3nuecKux BeTUUrH.
1.2 dusnueckue mpudopsl. [lorpemnocts u3mepeHuit. MexaynapoaHas
CUCTEMA €IUHUIL]
EcrtecTBeHHOHay4YHBIH METO/1 IO3HAHUS: HAOJII0JJEHUE, TIOCTAHOBKA
1.3 HAy4YHOT'O BOIIPOCA, BBIABH)KEHUE TUIIOTE3, SKCIIEPUMEHT 110
IPOBEPKE THIIOTE3, 00BSICHEHUE HAOIIOJAEMOTO SIBIICHHSI
14 Onucanue pU3NUECKUX SIBICHUN C IOMOILBIO MOJEIeH
[IpakTuueckue paboThI:
N3mepenue pacCTosiHAMN.
15 N3mepenne 06bE€Ma )KUIKOCTH U TBEPAOTO TENA.
Omnpenenenre pa3sMepoB MabIX TE.
N3mepenue TeMnepatyphbl IpU MOMOIIH KUAKOCTHOTO TEPMOMETPA
U aTYMKa TeMIepaTypbl
INEPBOHAYAJIBHBIE CBEJJEHU A O CTPOEHMU BEILIECTBA
91 CrtpoeHue BellecTBa: aTOMbI U MOJIEKYJIbL, UX pa3Mepbl. OMbITHI,
' JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA
99 JIBmxkenue yactull BemecTa. CBA3b CKOPOCTHU JABHKEHUS YACTHI] C
' TeMriepaTtypoil. bpoynoBckoe nBmwxkenue, nuddy3us
2.3 B3aumMopelicTBre YacTuUI] BEIIECTBA: IPUTSKEHUE U OTTAIKUBAaHHE
ArperaTHble COCTOSHUS BELECTBA: CTPOCHUE ra30B, KUAKOCTEH U
24 TBEPBIX (KPUCTAIUIMUECKHX) TeJl. B3auMocBsA3b My CBOMICTBAaMHU
' BEIIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-
2 erec a3 arpera COCTO aTOMHO
MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUI BOIbI
[TpakTuyeckue paboThI:
OneHka aAuaMeTpa aToMa METOA0M PsIIOB (C UCIOIB30BaHUEM
dboTtorpadwuii).
2.6
OnbIThl IO HAOMIOICHUIO TEIIOBOTO PACHIMPEHUS Ta30B.
OnbIThI 10 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO
OPUTSDKEHUS
JABVOXEHUE 1 BSAUMOJENCTBUE TEJI
31 MexaHunueckoe ABMKeHHe. PaBHOMepHOE 1 HepaBHOMEPHOE
) JBMKECHUE
3.9 Ckopoctb. CpenHsis CKOPOCTb IPY HEPABHOMEPHOM JIBUYKEHUH.
' Pacuér myty 1 BpeMeHU ABUKECHUSA
SIBnenue nHepuuu. 3aKOH UHepLUUU. B3aumonencTBue Tea Kak
3 3.3 IIPUYMHA U3MEHEHMSI CKOPOCTH JIBIKEHUS Tel. Macca kak mepa
MHEPTHOCTH Teja
34 [InotHOCTS BemiecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYII B
' enuHuIe 00bEMa BellecTBa
3.5 Cuna Kak XapakTepUCTHKa B3aUMOJEHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. VI3mepeHue cuibl ¢ MOMOIIbIO

AUHAMOMCETpa




Kon
pasjaena

Kon
3JIEMEHTA

3.7

HpOBepﬂeMLIe IJIEMEHTLI COACPKaAHUA

ﬂBJIeHI/Ie TATITOTCHHUA U CHUJIA TSAXKCCTH. CI/IJIa TSKCCTHU Ha prI‘I/IX
mwrageTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHHS U TpEeHue Nokosi. TpeHue B
IIPUPOJE U TEXHUKE

3.9

CrnosxeHue cujl, HalPaBJICHHBIX 110 OJHOMU MPSAMOIL.
PaBHOIelicTBYIOIIAS CHIT

3.10

[IpakTuueckue paboThI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (ILIapHKa B
AKUAKOCTH, MOJIENIH JIEKTPUIECKOTO aBTOMOOUIIS U TaK

nanee). OnpeaeneHue CpeHe CKOPOCTH CKOJIbKEHUs OpycKa Uil
HIapyKa Mo HaKJIIOHHON II0CKOCTH. OmpeneneHne miIoTHOCTH
TBEpAOro Tena. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
pacTspkeHus (JegopMaliu) NpyKUHbI OT MPHIIOKEHHOM

cuitbl. OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl TPEHUS
CKOJIbJKEHHS OT Beca TeJla U XapaKTepa COMPUKACAIOLINXCS
MOBEPXHOCTEMN

3.11

@u3nYecKue BICHUS B IPUPOJE: MIPUMEPHI IBHXKEHHUS C
Pa3JINYHBIMU CKOPOCTSIMH B )KUBOM M HEKUBOU IIPUPOJE, NEHCTBHE
CHJIBI TPEHUS B IPUPOJIEC U TEXHUKE

3.12

TexHuueckne ycTpoucTBa: TMHAMOMETP, MOIIITUITHUKI

JIABJIEHUE TBEP/IbIX TEJI, )XUJIKOCTEM 1 T'A30B

41

JaBnenue tBEporo tena. CiocoObl yMEHBUICHUS U YBEIMYEHUS
JTaBJICHUS

4.2

JlaBnenue raza. 3aBUCUMOCTb JIaBJICHHs ra3a OT 00bEMa,
TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIAMH, KUIKOCTIMHU U ra3aMH.
3akoH Ilackang. [ITHeBMaTHUEeCKUEe MalINHEI

44

3aBHCHUMOCTh JaBJICHHUA XXUJIKOCTH OT FJ'IY6I/IHBI. FI/II[pOCTaTI/I‘{eCKI/Iﬁ
mapaaokKc. Coo6ma}0mnec;1 COCYbI. rI/II[paBJ'II/I‘leCKI/Ie MCXaHHU3MbI

4.5

Atmocdepa 3eminn u atMmocdepHoe aaBiaeHue. [IpuunHb
CYIIECTBOBaHMsI BO3AYLIHON 000104kH 3emian. OnbiT Toppuuenu.
3aBUCUMOCTb aTMOC(EPHOT0 AABJICHUSI OT BBICOTHI HaJl ypOBHEM
MopsI

4.6

N3mepenue armocdeproro nasnenus. [IpuGopsl mis namMmepeHus
aTMOC(EpHOTO JaBJICHUS

4.7

JleiicTBHE KUAKOCTU U ra3a Ha OTPYKEHHOE B HUX TEJIO.
BrrTankuBaromas (apxuMeioBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3ayxormiaBanue

49

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa
NOTPYKEHHOMU B )KMJKOCTb 4yacTu Tena. Onpenenenue
BBITAJIKUBAIOLLEH CHUJIBI, JEMCTBYIOLIEN HA TEJIO, IOTPYKEHHOE B
KUIKOCTB. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CUIIBI,
JEMCTBYIOLIEN HA TEJIO B KUAKOCTH, OT Macchl Tena. OmbITHL,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CUJIIBI, JEUCT-
BYIOIIEH Ha TENO B )KUJIKOCTH, OT 00bEMa MOTpyKEHHOM B




Kon Kox
pasaeia 3JIEMEHTA

HpOBepﬂeMble IJIEMEHTLI COACPKaAHUA

XKUAKOCTb YacTH TeJa U OT IUIOTHOCTU
xuakoctu. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYHpPOBaHUE
JIOJIKU U OTIpefiesIeHUE €€ Ipy30101bEMHOCTI
410 ®duznyeckue ABJICHUS B IPUPOJIE: BIUSHUE aTMOCHEPHOTrO
' JTaBJICHUSI HA )KMBOW OpraHu3M, IJIABaHUE PbIO
TexHrueckre ycTpoucTBa: COOOIIAIOIINECS COCY/IbI, YCTPOHUCTBO
411 BOJIOIIPOBO/JA, THIpaBIMYECKUI IIpecc, MaHOMETP, bapoMmeTp,
BBICOTOMED, IOPIIHEBON HACOC, apEOMETP
PABOTA, MOIIIHOCTb, SHEPT' U
5.1 Mexanudeckas pabota
52 Mexanuveckasi MOIIIHOCTh
53 [IpocThie MexaHU3MBI: pbIyar, 0JI0K, HaKJIOHHASI
' IJI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHnenue nmpaBuiia paBHOBECHUS pblyara K OJI0Ky
55 «3on0TO€ NpaBuso» MexaHuku. KosddunueHT none3Horo aencTBus
' MexaHu3MOB. [IpocThie MEXaHNU3MBI B OBITY U TEXHUKE
5.6 [TorenumanbHas 3HEPTUM TEJA, MOTHATOrO HaJ 3eMIIEH
5 57 Kunerndeckas sHeprus
58 [TonHasg MmexaHuveckast SHEPrus. 3aKOH U3MEHEHUSI U COXPAaHEHUS
' MEXaHUYECKON SHEPrUuu
[IpakTrueckue pabOTHI:
Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JABH)KEHUU
3.9 TeJa Mo rOpU30HTAIbHOM MoBepxHOCTH. MccnenoBanue ycnoBui
paBHOBecus poiuara. M3mepenue KII1/[ HaknonHoit
iockocTu. M3ydeHre 3akoHa COXpaHeHUsI MEXaHUYECKO SHEprun
5.10 duznyecKue sIBICHUS B IPUPO/IE: PbIUard B TEJe YeJIoBeKa
511 TexHuueckne ycTpoucTBa: pblyar, oJABUKHbIN U HEMOABM>KHBIN
' OJIOKY, HAKJIIOHHAS TUIOCKOCTb, MIPOCThIE MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon

pa3aeja 3JEMCEHTA

IIpoBepsiemble 371eMEHTHI COIEPKAHUS

TeruoBble sIBIEHUS
OcCHOBHBIE NTOJI0KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH
6.1 cTpoeHus BemecTtsa. Macca u pasmepsl MosieKy. OIBITHI,
' MOJATBEPKIAIOLINE OCHOBHBIE MIOJIOKEHUS MOJIEKYJIIPHO-
KWHETUYECKOU Teopun
6 . .
6.2 Mojienu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSHUN BEIECTBA.
' Kpucrannuueckue u amopHsie Tena
6.3 OOBbsicHeHHEe CBOMCTB ra30B, JKUAKOCTEH U TBEPABIX TEJI HA OCHOBE
' MI0JIO’KEHUH MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CMaunBaHue U KanWUISIPHBIE SIBJICHUS




Kon
pasjaena

Kon
3JIEMEHTA

6.5

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

TennoBoe pacIIMpeHue U CKaTue

6.6

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIIOBOTO
JIBVDKEHUS YaCTHI

6.7

Buyrpennss sneprusi. CnocoObl U3MEHEHUsI BHYTPEHHEN SHEPrUU:
TeIJIonepeiada U COBEpILICHNE PaboThI

6.8

BI/II[I)I TCIUIonepeaaqyu: TCIIONpOBOJHOCTb, KOHBCKI WA, U3JTYUCHUC

6.9

KonnuectBo TerioTel. Y aenbHas TEMJI0OEMKOCTE BEIIECTBA

6.10

TemooOMeH U TEMJIOBOE paBHOBECUE. Y PaBHEHHE TEIJIOBOTO
OanaHca

6.11

IInaBnenue u OTBCPACBAHUEC KPUCTATIIMYCCKUX BCIICCTB. YJICJ'IBHEISI
TCIIJIOTA ITJIaBJICHUA

6.12

[TapooGpazoBanmne u konaeHcaius. Mcnapenue. Kunenue. Y aenpHas
TEIJI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT
aTMOC(hepHOTO JTaBJICHHS

6.13

BiaxxHOCTB BO3TyXa

6.14

DOHeprus TOIMBA. Y JeibHas TeIIOTa CrOPAHUS

6.15

[Tpuntumer padoTs! TermnoBbix apurareneid KI1J[ rermoBoro
nBuratess. TernmoBbie BUTATENH 1 3alIUTa OKPYKAIOIICH CPeIbI

6.16

3aKOH COXPAaHEHHUS U MPEBpAIlleHUs SHEPTHH B TEIUIOBBIX MPOIeccax

6.17

[IpakTrueckue pabOTHI:

OnbITHI 110 0OHAPYKEHUIO IEHCTBUS CUIT MOJIEKYIISIPHOTO
MPUTSHKEHUS.

OnBITHI 110 BHIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHON COJIU UITU
caxapa.

OMNBITHI 110 HAOIOJICHUIO TEIJIOBOTO PACITUPEHUS ra30B, KUIAKOCTEH
Y TBEPJIBIX TET.

Onpenenenue naBjaeHUs BO3AyXa B Oa/UIOHE HITPHUIIA.

OHBITLI, ACMOHCTPUPYIOIMIUEC 3aBUCUMOCTD AABJICHUA BO3JyXa OT €TI0
00BéMa u Harp€BaHus UJIH OXJIAKICHHA.

[IpoBepka runoTe3bl IMHEHHOMN 3aBUCUMOCTH JUTMHBI CTOJIONKA
KUAKOCTU B TEPMOMETPUYECKON TPYOKE OT TeMIEpaTyphl.

Ha6J'IIO)IeHI/Ie HU3MCHCHUA BHYTpeHHeﬁ SHEPIruu TCjIa B pE3YyJIbTATC
TCIUIONCpEaaIu U pa6OTLI BHCIIHHUX CHUJI.

HccnenoBanue sBiIeHNs TEI000MeHa IPU CMEIIMBAHUM XOJIOAHOM 1
ropsiuer BOJBIL.

OnpeneneHI/Ie KOJIMYCCTBA TCIJIOTHI, ITIOJTYUYCHHOTO BOJIOM pu
TEIIOOOMEHE C HarpeTbIM METAJNIMYCCKUM HUJIIMHAPOM.

Onpe,ueneHI/Ie YI[CHBHOﬁ TEIUIOEMKOCTH BEIIIECTRA.
HccnenoBanue nponecca ucrapCHus.
OnpeneneHI/Ie OTHOCHUTEIbHOM BIAKHOCTH BO3JyXa.

OnpeneneHI/Ie YILCJ'IBHOI\/’I TCIJIOTHI IIJIABJICHUS JIbAA.

6.18

@u3nyeCKue SIBJICHUS B IPUPOJE: TIOBEPXHOCTHOE HATSHKEHNE
U KalWUIAPHBIE SIBICHUS B IPUPOJIE, KPUCTAJIIBI B IPUPO/IE,
uznydenue CoHia, 3aMep3aHne BOJ0EMOB, MOPCKUE OpH3bI;




Kon Kon
IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS
pasaeia 3JIEeMEHTAa
oOpa3oBaHue pocel, TyMaHa, MHEs, CHEra.
TexHudeckue ycTpoiicTBa: Kauuisipbl, IpPUMEPHI UCIIOIb30BaHUS
6.19 KPUCTAJLJIOB, KHUAKOCTHBIM TEPMOMETP, JaTUYUK TEMIEPATYpHl,
' TEPMOC, CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETPBI, ICUXPOMETP,
napoBas TypOvHa, ABUTaTelb BHYTPEHHEIO CrOpaHHUsL.
DNEKTPUYECKUE U MAarHUTHbBIE SIBIICHUS
7.1 Dnektpuzanus Tel. [[Ba posa 3eKTpuIecKux 3apsaaoB
B3aumonelictBue 3apspkeHHBIX Tell. 3akoH KysnoHa (3aBUCUMOCTD
7.2 CHUJIBI B3aUMO/IEUCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apsi10B U
PacCTOSIHUSI MEX Y TeJIaMH )
OnexTpuueckoe nojie. Hanpsmxk€HHOCTh NIEKTPUYECKOTO OIS,
7.3 [IpuHIMN cynepno3uIK AEKTPUIECKUX MM0JIeH (Ha KaueCTBEHHOM
YpPOBHE)
74 Hocurenu anexTpudeckux 3aps10B. DJIEMEHTAPHBIA IEKTPUIECKUI
' 3apsna. Ctpoenue atoma. [IpoBOAHMKY U AUDIIEKTPUKH
7.5 3aKOH COXpaHEHUS IEKTPUUECKOTO 3apsiaa
76 DIIEKTPUYECKHUN TOK. Y CIIOBUS CYIIECTBOBAHMS dJIEKTPUIECKOTO
' TOKa. ICTOUHMKN OCTOSIHHOTO TOKA
77 JleficTBHSI PIIEKTPUIECKOTO TOKA (TETUIOBOE, XUMUUYECKOE,
' MarHuTHOE). DIIEKTPUUECKHI TOK B JKHJIKOCTSIX U Ta3ax
7.8 Dnekrpuyeckas 1enb. Cuna Toka. DIEeKTPUUIECKOe HAPsHKEHUE
7.9 ConpoTuBieHNE MPOBOJIHMKA. Y IEJIbHOE CONPOTHUBIICHHUE BELLIECTBA
7.10 3akon OMa aJ1 ydacTka mernu
7 7.11 [TocnenoBarenpHOE U MAapaJIEIbHOE COEUHEHUE IPOBOIHUKOB
7.12 PaboTa 1 MOIITHOCTH 3JIEKTpUYECKOTO ToKa. 3akoH [[xoymns — Jlenna
213 DneKTpUUYecKre ey U MOTPEOUTENN NIEKTPUIECKON SHEPTUU B
' onITy. KOopoTkoe 3ambIKaHue
7.14 [TocrosiHHbIE MarHuThI. B3auMoeiicTBrE MOCTOSIHHBIX MArHUTOB
215 MarnuTtHoe nojie. MaruutHoe nose 3eMiu U €ro 3Ha4eHUue Jist
' JKW3HU Ha 3emiie
216 OmnbIiT Opcrena. MarHUTHOE NOJIE 3JEKTPUYECKOTO TOKA.
' [IpuMeHeHue 31eKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOT'O NOJISL HA TPOBOJHUK C TOKOM.
7.17 OneKTpoBUraTelb NOCTOSTHHOTO TOKa. Mcnonb3oBanne
JIEKTPOABUTATEIEN B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE
718 Oneitel @apanes. SBneHue aeKTpoMariuTHON MHAYKIuH. [IpaBuio
’ Jlenna
719 OnexrporeHepatop. CrocoObl MOTydeHHs HIEKTPUIECKON SHEPTUH.
' DIEeKTPOCTAHIIMH Ha BO3OOHOBIIIEMBIX HCTOYHHKAX SHEPTHH
[IpakTuyeckue paboOTHI:
720 OnbIThI IO HAOIOJICHUIO HIIEKTPU3ALINY TeT UHAYKIIUEH U IPU

COIIPUKOCHOBCHHH.

I/ICCHGI[OBaHI/Ie I[GﬁCTBHSI SJICKTPUYICCKOTO IMOJII Ha MPOBOAHUKH U




Kon
pasjaena

Kon
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

JTUDJIEKTPUKH.

COopka u mpoBepka pabOTHI ANEKTPHUUECKOH IETH TOCTOSTHHOTO
TOKA.

H3mepenue u peryampoBaHue CUJIbI TOKA.
N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 Pe3nucTop,
OT COINPOTHUBIICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO
CONPOTHBIIEHUS POBOJIHUKA OT €T0 JUIMHBI, IUIOIA U TONEPEUHOTO
CEYeHHUs U MaTepuaa.

[IpoBepka npaBuia CI0KEHUS HAMIPSHKEHUHN TIPH MOCTIEA0BATEIIbHOM
COEIMHEHUH JIByX pe3ucTopoB. [IpoBepka rnpaBuiia Assi CUIIBI TOKA
IIpU apauIeTbHOM COETMHEHUH pe3ucTopoB. OnpeeneHue padoTsl
NEKTPUYECKOT0 TOKa, UAYILEro uyepe3 pesucrop. Onpenenenue
MOIITHOCTH JJIEKTPUYECKOTO TOKA, BBIICTIEMON Ha
pesucrope. MccnenoBanre 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepes3
JAMIIOYKyY, OT HanpsbkeHust Ha Heil. Onpenenenue KIT{
HarpeBates. MccnenoBanne MarHITHOTO B3aUMOJICHCTBUS
MOCTOSTHHBIX MAarHUTOB. V3ydueHne MarHUTHOTO TIOJISI TIOCTOSTHHBIX
MarHuToB MpU UX 00bEeIMHEHUH U pa3aeneHuu. MccnenoBanue
JICUCTBHUSI SJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTpeNKy. ONBITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI B3aUMOICHCTBUS KAaTyILIKH
C TOKOM ¥ MarHuTa OT CHJIbI TOKA ¥ HaIlPaBJICHUS TOKa B
Karymke. M3ydenue 1elicTBUsl MarHUTHOTO IOJIsI HA TPOBOJIHUK C
tokoM. KoHcTpynpoBanue u u3ydeHre padboTsl
anekrpoasurarens. Usmepenue KII/I anexkrpoasurarenbHoi
yCTaHOBKH. OIBITHI IO UCCIIEAOBAHUIO SIBJICHUS JIEKTPOMArHUTHOU
WHIYKIUU: UCCIEA0BaHUE U3MEHEHNM 3HAUEHUS U HallpaBJICHUs
MHIYKIIMOHHOTO TOKa

7.21

duznyeckue SIBJICHAS B IpUPOAEC: ICKTPUUCCKUE ABJICHUA

B aTMOC(l)epe, OJICKTPHUYECTBO JXUBEIX OPIraHU3MOB, MArHUTHOC I10JIC
BGMHI/I, z[peﬁ(b IIOJIFOCOB, POJIb MArHUTHOTI'O IIOJIA JJIA )KMU3HH Ha
BGMHG, IMOJIAPHOC CUAHUC

7.22

TexHUuecKre yCTPOMCTBA: 3JICKTPOCKOI, aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYHMK NIEKTPHUUECKON SHEPTHH, JICKTPOOCBETUTEIIBHBIC
pUOOPHI, HarpeBaTEIbHBIC IECKTPONPUOOPHI (TIPUMEPHI),
AIEKTPUUYECKHUE MTPEIOXPAHUTEIIH, ICKTPOMATHUT,
ANIEKTPOABUTATENb MOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA

9 KJIACC

Kon
pa3aena

Kon
JJ1eMeHTa

IIpoBepsiemble 371eMeHTHI COIEPKAHUS

MEXAHUWYECKUE ABJIEHU A

8.1

MexaHn4ecKoe JBHKEHHE. MaTCpI/IaJ'IBHaSI touka. Cucrema oTcuéra

8.2

OTHOCHTEIHLHOCTh MEXaHUYSCKOTO JABHOKCHU S

8.3

PaBHOMEpPHOE IPSMOJIMHEWHOE ABUKECHUE




HepaBnomephnoe npsimonunerinoe apuxenue. Cpensss u

8.4
MT'HOBEHHAsI CKOPOCThH TeJIa IPU HEPABHOMEPHOM JIBUKCHUH
8.5 YckopeHune. PaBHOYCKOpEHHOE IIPSIMOJIMHEMHOE ABUKEHUE
8.6 CobOoHoe nagenne. OnbiTel [ammnes
PaBHOMEpHOE nBUXKEHHME IO OKpYKHOCTH. [lepnon u yactora
8.7 oOparenus. JIuneiinas u yriosasi ckopocTu. LleHTpocTpemurensHoe
YCKOpEHHE
8.8 [TepBriit 3akon HproToHa
8.9 Bropoii 3akon HetotoHa
8.10 Tperuii 3akoH HproToHa
8.11 [IpuHIMI Cynepno3uIIuy CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHUS: CHUJIa TPSHHSI CKOJIBKEHUS, CHIIa TPSHHSI IOKOS, PYTre
) BUJIbI TPEHUS
814 Cuna Ts>KECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHUE
) CBOOOIHOTO IMaIECHNA
8.15 JBmxenue manet Bokpyr Connua. [lepBas kocMuyeckast CKOpOCTb.
' HesecomocTs u neperpysku
8.16 PaBHOBecre maTepraibHOM TOYKH. AGCOIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEPIOTO TENA C 3aKPETUIEHHOM OChIO BPAICHHUS.
' MowmeHnT cunsbl. LlenTp TsxecTn
8.18 Nmmynbce Tena. M3Menenne ummynbca. IMIyabe cuitbt
8.19 3aK0H COXpaHEHHS UMITyJIbca
8.20 PeaktuBHOE nBUXEHME
8.21 Mexanudeckasi paboTa 1 MOIITHOCTh
8.22 Pabota cun TsbkectH, ynpyroctu, TpeHus. CBs3b JHEPTUU U paOOTHI
8.23 [ToTenuuanbHas 3HEprus Teia, MOAHITOTO HaJl MIOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHnmanpHast SHEPTUS CHKATOU TTPYKUHBI
8.25 Kunernueckas sneprus. Teopema 0 KHHETHUECKOMN SHEPTrUH
8.26 3aKOH COXpPAHEHUS] MEXaHUYECKOM SHEeprun
[IpakTuueckue paboOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa HIn
JBUKEHHS [IApHUKa 0 HAKJIOHHOM miuockoctu. OnpeeneHue
YCKOpEHUSs Tella MPU PaBHOYCKOPEHHOM JIBIKEHUH 110 HAKIOHHOU
TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TPU
PaBHOYCKOPEHHOM JIBHKEHHUH 0€3 Ha4abHOW CKOPOCTH.
8.27

IIpoBepka runoTessl: €ciiu MpU paBHOYCKOPEHHOM JIBI)KEHUH 0€3
HA4aJIbHOM CKOPOCTH IyTH OTHOCSITCS KaK psAJl HEUETHBIX YUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS OT CUIIbI
HOpMaJibHOTO AaBieHus. Onpenaenenne Kod(UIHEeHTa TPEHHS
ckonbkeHus. OnpeneneHne KECTKOCTHU NPy KUHbL. OnpenencHue
paboTHI CUJIBI TPEHHUS IPU PAaBHOMEPHOM JBH)KEHHHU TeJia Mo
TOPU30HTAIBHON TOBEepXHOCTH. OnpeaeneHne paboThl CUIIbI




YIPYTOCTH IIPU NOABEME TPYy3a C UCIIOJIb30BAHUEM HETIOIBHKHOIO U
[MOJBUYKHOTO OJIOKOB

dusnyeckue IBICHUS B MMpUpoaAC: NPUJIIMBBI U OTJIMBBI, ABUKCHUC

8.28 riaHeT COJIHEYHOM CHCTEMBI, pEaKTUBHOE JABHYKEHHE JKUBBIX
OpraHu3MOB
8.29 Texnuueckue ycrpoiicTBa: CIUIOMETD, JATYUKH HOJIOKEHHS,

PacCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKUE KOJIEBAHW A 1 BOJIHBI

9.1

KonebarenbHoe aBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUH:
MIEPUO]I, YACTOTa, AMILIUTY/1a

9.2

MareMaTtnueckuil 1 IpyKUHHBINA MasTHUKH. [IpeBpalenue sneprun
pH KoJiebaTeIbHOM JBMKEHUN

9.3

3aryxaromiue koyiebanus. Beinyxaennble konebanus. Pezonanc

9.4

Mexanudeckue BoIHbL. CBOWCTBa MeXaHMYECKUX BOJIH. [IpogosHbIe
Y MIOTEPEYHbIC BOJHBI. J[JITMHA BOJTHBI U CKOPOCTh €€
pacnpoctpaneHus. MexaHu4ecKue BOJIHBI B TBEPAOM TeJIE,
CEICMUYECKHE BOJHBI

9.5

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

WNudpa3Byk u ynbTpazByk

9.7

[IpakTuueckue paboThI:

Omnpenenenre 4acTOTHI U IEPHO/Ia KoJIeOaHUH MaTeMaTHIECKOTO
MasATHHKA.

Ornpenenenne 4acTOTH M IEpHO1a KOJIeOaHui PY>KUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCMMOCTH NIEpHUOAa KojeOaHUM MOIBEIIEHHOTO K
HUTH Irpy3a OT JUTHMHBI HUTH. VccenoBaHue 3aBUCUMOCTH IEpHOIa
Kosie0aHul MPY>KHHHOTO MasTHHKA OT Macchl Tpy3a. [IpoBepka
HE3aBHCHUMOCTH I1epHoJia KojeOaHuil rpy3a, MOBEIICHHOTO K HUTH,
OT MaccChl Ipy3a 1 KECTKOCTHU NPYKUHBI. I3MepeHne yckopeHus
CBOOOJHOTO MaJACHUS

9.8

duzndyeckue SIBJICHAS B mpUpoaA€: BOCIPUATUE 3BYKOB ) KUBOTHBIMU,
3CMIICTPSACCHUC, celicMMYecKue BOJIHBI, IYHAMHU, 3XO

9.9

TexHUUYECKHE yCTPOUCTBA: IXOJIOT, UCIIOJIb30BAHUE YIIbTPAa3BYKa B
OBITY ¥ TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

aﬂeKTpOMaFHI/ITHOG I10JIC. 3J'IeKTp0MaI‘HHTHBI€ BoJHEI. CBO¥iCcTBa
OJICKTPOMAIrHUTHBIX BOJIH

10.2

IIIxana 351eKTPOMAarHUTHBIX BOJIH

10.3

DneKTpoMarHuTHas npupojaa ceera. CKopocTs cBeta. BomHOBBIE
CBOICTBA CBETa

10.4

[IpakTuyeckue paboOTHI:

N3yuenne CBOMCTB 371€KTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOMIIBHOTO TeneoHa

10.5

du3nyeckue sBJICHUS B npupoaec: OMOJIOrHUYECKOe JIeicTBHe
BHUJIHUMOTIO, y.HBTpa(I)I/IOHCTOBOFO N PCHTI'CHOBCKOT'O I/I3J'Iy[ICHI/II71

10.6

TexHuyecKre ycTporcTBa: UCIIOJIb30BAHNUE MIEKTPOMATHUTHBIX BOJIH
JIJI COTOBOH CBS3U




CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. MictouHuku cBera
11.2 [IpssmonuHeElHOE pacIpOCTpaHEHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkao. 3akOH OTpaKEHHUs CBETA
114 [Ipenomnenue ceera. 3akoH npenomieHus ceera. [lonHoe
' BHYTPEHHEE OTPAXKECHUE CBETA
115 JIunza. Xon nydeit B JIMH3€E
11.6 Ontuueckas cuctema oroarnmnapara, MUKPOCKOTIA U TEJIECKOIA
11.7 I'ma3 kak ontnueckas cucreMa. biIM30pyKOCTh U JaIbHO30PKOCTh
118 Paznosxxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. Croxenue
' CIEKTpaJIbHBIX IBETOB. /{ucnepcus ceera
[IpakTuueckue paboThI:
HccnenoBanue 3aBUCUMOCTH YIila OTPa’KE€HUSI CBETOBOTO JIy4ya OT
11 yrija nmaacHus.
N3ydenne xapakTepucTuK N300paXKeHUs MpeMeTa B MJIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTH YTJia MPEJIOMIIEHHS CBETOBOTO Jy4a OT
11.9 yria MmaJieHus] Ha TPaHUIIe «BO3AYX — CTEKIIO».
[Tony4yenune n300pakeHUI ¢ TOMOIIBIO COOMPAFOIICH JTUH3HI.
Onpenenenne (GOKYCHOTO PACCTOSIHUS U OITUYECKOU CHITBI
COOMPAIOIIIEH JINH3HI.
OnBITHI MO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnBITHI 10 BOCHPHUATHIO LIBETA IPEIMETOB MPU UX HAOIIOACHUN
yepes3 LIBETOBbIE (PUIILTPHI
®duznyeckue siBieHus B npupoje: 3atmenus Connua u JIyHbl, 1BeTa
11.10 TeJ, ONTUYECKUeE sBJIeHUs B aTMocdepe (1BeT Heba, pedpakius,
paayra, MUPax)
11.11 Texuuyeckue ycTpoiicTBa: 04KH, IepUCcKoI, hoToanmnapar,
' ONTUYECKUE CBETOBO/IbI
KBaHTOBBIE SIBIICHUS
121 Omnsite Pesepdopna u mnanerapuas Mozens aroma. Mojenb atoma
' bopa
122 Hcnyckanue u nornomienue cBeta atomoM. KBautsl. JInneituareie
' CIIEKTPbI
12.3 PaguoaktuBHOCTh. Anb(da, OeTa- U raMMa-u3IydeHus
124 Crpoenue atoMHOTO sipa. HykiIOHHAst MOJIeIb aTOMHOTO sipa.
' N3oToms
12
12.5 PannoaktuBHbIe peBpanienus. lleproa nomypacnaga aTOMHBIX siiEp
126 SnepHble peakiu. 3aKOHbI COXPAHEHHMS 3apsiIOBOIO U MacCOBOTO
' qucen
12.7 DHeprusi CBA3U aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u aenenus anep. Ucrounuku sneprun ComHia u
' 3BE3]
129 S nepnas sHepreTuka. /[erictBue paauoakTUBHBIX U3J1y4YECHHUN HA

JKUBBIC OPTraHNU3MbI




12.10

[IpakTuueckue paboThI:
Habnroenue CIijIoNIHbIX U IMHEHYATHIX CIEKTPOB U3TYUEHHSL.

HccnenoBanue TpekoB: H3MEPEHNE SHEPTUN YaCTUIIBI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusm).

W3mepenue pagroakTuBHOro (oHa

12.11

®u3ndecKue ABICHUSA B IPUPOJIE: €CTECTBEHHBIN PAINOAKTHUBHBIN
($OoH, KOCMUYECKHUE JTy4H, PATHOAKTUBHOE U3TydEeHUE TPUPOTHBIX
MUHEpAJOB, IEHCTBUE PaIUOAKTUBHBIX U3Iy4YEeHUN HA OpPraHu3M
YeJI0BEKa

12.12

TexHnueckue yCTporucTBa: CIEKTPOCKOI, MHIMBH Ty AJIbHBIN
JIO3UMETp, KamMepa Buiibcona

IMPOBEPAEMBIE HA OI'D ITIO ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OFPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUSA

Kon
NMpoBEPSIEMOr0
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHMSA K PeIMETHBIM pe3yJbTaTaM 0a30BOr0
YPOBHSI OCBOEHUSI 0OCHOBHOI 00pa30oBaTe/ibHOIi IPOrpaMMbI OCHOBHOT'O
o0miero oopazopanusi Ha ocHoBe PI'OC

[Tonumanue posu GU3MKKU B HAYyYHOUM KapTUHE MUPa; CHOPMUPOBAHHOCTh
0a30BBIX NMPEJCTABICHUHN O 3aKOHOMEPHOM CBSI3U M IO3HABAEMOCTH SIBJICHUI
MIPUPOJBI, O POJIH FKCIIEPUMEHTA B (pr3HKe, 0 CUCTEMOOOpa3yoIel poau
(U3KMKY B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHMA, 00
ABOJIIONNH (PU3UUYECKUX 3HAHUHN U UX POJIH B IIEJIOCTHOMN
€CTeCTBEHHOHAyYHOU KapTUHE MHUPA, O BKJIAJIe POCCUNCKHX U 3apYOEKHBIX
yu€HBIX-(U3UKOB B Pa3BUTHE HAYKH, 00BICHEHUE MTPOLIECCOB OKPYKAIOIIETO
MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUA 0 BUJIaX MaTepuu (BEIIECTBO U I0JIE), O IBUKEHUH KaK criocole cy-
[IECTBOBAHUS MaTEPHUU, 00 aTOMHO-MOJIEKYISIPHON TEOPUHU CTPOCHUS Be-
1IecTBa, 0 PU3NUECKON CYIIHOCTHU SIBJICHHUM MPUPOJIbI (MEXaHUUYECKUX, T -
JIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE PA3IU4aTh SABJICHUS 110
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JIaHHOE (PU3NYECKOE ABIICHUE; YMEHHE Paclo3HaBaTh
MPOSBIICHUE U3YYCHHBIX PU3NYECKUX SBICHUN B OKPYKAIOIIEM MHUPE,
BBIJIETISISL UX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

Bnagenue ocHoBamu MMOHSTUHHOTO alrapara 1 CMMBOJIMYCCKOT'O A3bIKa
(I)I/ISI/IKI/I " UCII0JIB30BAHUC UX IJIA PCHICHUSA y‘le6HLIX 3aa4; YMCHUC
XapaKTCpU30BaThb CBOMCTBA TCII, (1)I/I3I/I‘leCKI/Ie SABJICHUA U ITPOUCCCHI,
HCIT0JIb3YsI (l)yH,[[aMeHTaJIBHBIe 1 OMITNPUICCKHEC 3aKOHBI

YMeHue onuchBaTh HN3YYCHHBLIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/IG SABJICHUS, UC-
IMOJIb3Ys1 (1)H3I/II-ICCKI/IC BCIIMYNHBI

Brnanenune ocHoBaMH METO/IOB HAyYHOTO MO3HAHUS C YUETOM COOJIIOJICHUS
npaBui 0€30MacHOro Tpy/aa: HabMoJeHne (PU3NIECKUX SIBICHHM:

YMCHHE CaMOCTOATCIIBHO COGI/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY U3
JaHHOT'O Ha6opa O60py&OBaHI/IH IO MHCTPYKIUH, OTTUCBIBATH XO/[] OIIbITA
" 3allMCBhIBATD €T0 PEC3YJIbTAThI, (I)OpMy.HI/IpOBaTL BBIBOJHBI,

MIPOBEICHUE NMPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BETUYUH: yMe-
HUE IJIAHUPOBATh U3MEPEHHs], CAMOCTOSATENILHO COOMPATh SKCIIEPUMEH-
TaJbHYI0 YCTAHOBKY 110 HHCTPYKLUH, BEIYUCIIATH 3HAUCHHUE BEJIMYHUHBI

Y QHAJIM3UPOBATh IIOJIyYECHHBIE PE3YJIbTATHI C Y4ETOM 3aJaHHOU IIOTPelLl-




Kon
NPOBEPSIEMOr0
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaAHMSA K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBOEHUSI 0OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMBbI OCHOBHOT'O
o0uiero oopazopanus Ha ocHoBe PI'OC

HOCTH PE3yJIbTaTOB U3MEPECHUH;

IIPOBEICHNUE HECIIOKHBIX IKCIIEPUMEHTAIbHBIX UCCIEN0BaHUMI; CAMOCTOS -
TEJILHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U TIPOBOAMTH HC-
CJIEIOBAHME 110 UHCTPYKIUH, IIPEACTABIIATH I10Jy4YEHHBIE 3aBUCUMOCTH
(U3NYECKUX BETMYUH B BUIC TAOIUI U TPAPHUKOB, YIUTHIBATH TOTPEIIHOC-
TH, JIEJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIEIOBAHUS

[Tonumanue xapakTepHbIX CBOMCTB (pU3HMUECKUX MOJieiel (MaTepraibHas
TOYKa, aOCOJIOTHO TBEPIOE TEJIO, MO CTPOCHHUS Ta30B, JKUIKOCTEH

1 TBEPABIX TEJI, IUIAHETapHAsl MOJEIIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOI'O
s7ipa) 1 YMEHUE IPUMEHSTh UX JUIsl 00bsICHEHUS (PU3MUECKUX MPOIECCOB

YMmenue o0bsCHATH (PU3NUECKHEe MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B 4acT-
HOCTH, BBISIBJISITH IPUYMHHO-CIICJICTBEHHbBIE CBSI3U U CTPOUTH OOBSCHEHUE C
OTIOpPOM Ha MU3y4YEHHbIE CBOICTBA (PU3NUECKUX SBJICHUM, (PU3HUECKue
3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIN

YMmenue pemiath pacu€THble 3a1auu (Ha 6aze 2 — 3 ypaBHEHHUI ), UCTIOJIb3YS
3aKOHBI 1 CbOpMy.]'II)I, CBS3BIBAIOIINC (1)I/ISI/I‘-I€CKI/IG BCJIMYHHBI, B HaCTHOCTH,
3aIMMCBIBATh KPATKOC YCIIOBHUC 3a/la4M, BbIABIIATH HCAOCTAIOIINE JAHHBIC,
BBIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC JUTsI €€ PEeIIeHUs, UCTI0JIB30-
BaTh CIIPaBOYHbBIE JAHHbIE, IPOBOJUTH PACUETHI U OIICHUBATh PEaTUCTHY-
HOCTb [OJIyY€HHOTO 3Hau€HUsl PU3NYECKON BETMUMHBI, yMEHUE ONPEACTATh
pa3MepHOCTh (PU3MYECKOM BEIMYMHBI, MOJYYSHHON PH PEeIIEHUH 3aauu

YMeHue xapakTepru30BaTh IPUHIMUIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4HCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOTHUECKUX
IPOLIECCOB I0 UX OMUCAHUIO, UCIIONIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SIBJICHUN ¥ HEOOX0AUMbIE (PU3NYEeCKHe 3aKOHOMEPHOCTH

10

YMeHue UCIoIb30BaTh 3HAHUS 0 (U3NYCCKUX ABJICHUSIX B IOBCEAHEBHOM
YKU3HU 117151 0OecrieueHnst 0€301MacHOCTH TPH OOpaIleHUH ¢ OBITOBBIMU
npuOOpaMU U TEXHHYECKUMHU YCTPOHMCTBAMH, COXPaHCHHS 370POBbSI U CO-
OJIIOJICHUS] HOPM 3KOJIOTHYECKOTO IMOBEACHHS B OKPYXKAIOIICH cpejie;
MOHMMAaHHE HEOOX0MMOCTH IIPUMEHEHHUS JOCTHKEHUH (DU3HKHU M TEXHO-
JIOTHH JIJIS palliOHAIEHOTO MPHUPOIOTIOIH30BAHHMS

11

OmnbIT noucka, mpeodpa3oBaHus U MpeACTaBICHUs HHPOpMALUN
(U3MYECKOro CoAepIKaHus C UCIOIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHA; yMEHHE OLIEHUBATh I0CTOBEPHOCTh
HOJIy4eHHOM MH(POPMALIMU Ha OCHOBE UMEIOLIMXCS 3HAHUH U JIOTIOTHUTEIb-
HBIX HCTOYHHMKOB; YMEHHUE UCIOJIb30BaTh IPU BBINOJIHEHUH YIEOHBIX
3aJJaHU{ HAy4YHO-TIOMYJIIPHYIO JINTEPATypy GU3UUECKOTO COJEep KaHus,
CIpaBOYHBIE MaTepHalibl, pecypchl ceTh MHTepHeT; BiaieHe 6a30BbIMU
HaBBIKAMHU MpeoOpazoBaHus HH(OPMAIMK U3 OJJHON 3HAKOBOM CUCTEMBI B
JPYTyI0; YMEHHUE CO3/1aBaTh COOCTBEHHbIE MIMCbMEHHBIE U YCTHBIE
COOOLIeHNs Ha OCHOBE MH(OPMAIMK U3 HECKOJIBKUX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, TIPOBEPAEMbIX HA OI'D I10

OU3UKE

Kon IIpoBepsiemMblii 31eMEeHT cOAePKAHUSA

1 MEXAHUWYECKUE ABJIEHU A

11 Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
' JOBYDKCHUSA

12 PaBHOMepHOE 1 HepaBHOMEpHOE ABIKeHue. CpenHsis ckopocTb. Dopmyna i
: BBIUMCIICHUS CpeTHE CKOpPOCTH: V = S/t

PaBHOMepHOE npsMOIMHENHOE ABUKEHNE. 3aBUCUMOCTbh KOOPIMHATHI Te€Jla OT BpEMEHU
B CIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO IBUKEHMUS:

I'paduku 3aBUCMMOCTH OT BpEMEHHU ISl MPOEKIMHU CKOPOCTH, MPOEKIINU
MepeMeleHus, MyTu, KOOPAUHATHI IPH PAaBHOMEPHOM IPSIMOJIMHEWNHOM JBUKEHUH

3aBUCHUMOCTbh KOOPAUHATHI TeJIa OT BPEMEHHU B ClIydyae paBHOYCKOPEHHOTO

MPSIMOJIMHENHOTO TBUKEHHUSL:

2
Sl =vy, *i+a* =
<

DopMmysl A1 IPOEKLIUHU IIEPEMELICHHUS], IPOEKIIUU CKOPOCTH U MPOEKIUHN YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBHYKEHUM:

]
Sx ()= Upy "I +d, - L :
14 2
U.T('r) =Up, T, -1,
a, () =canst,
o] 3

vy, —u, =2a.s,

I'paduky 3aBUCUMOCTH OT BPEMEHH JIJIsl IPOEKLUU YCKOPEHHUS, IPOEKLIUU CKOPOCTH,
IIPOEKIIMH NIEPEMELLEHUS, KOOPAUHATBI IIPY PAaBHOYCKOPEHHOM IPSAMOJIMHEHHOM
JBYKEHUU

CBob6oanoe nagenue. Popmyiibl, ONKMCHIBAIONME CBOOOAHOE MaZICHUE Teja Mo

15 BEPTUKAIH (JIBMKEHHUE TeJla BHU3 UM BBEPX OTHOCUTENILHO NMOBEPXHOCTU 3EMIIN).
' I'paduky 3aBUCUMOCTH OT BPEMEHH JJIs TPOEKLUU YCKOPEHHUS, IIPOEKIIUU CKOPOCTH U
KOOPAMHATHI IPU CBOOOTHOM MaJCHUHU TeJla 110 BepTHKAIN

CKopoCTh paBHOMEPHOI'O ABWKEHHUS TeJa M0 OKpykHOCTU. HarnpaBienue ckopoctu.
dopmyna uIs BBIYMCIEHUS CKOPOCTH YEPE3 pasinyc OKPYKHOCTHU U IEPHO]
oOpareHus:

_ 2mR
T
1.6

HCHTpOCTpCMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBHGHI/Ie OCHTPOCTPEMUTCIILHOI'O YCKOPCHUA.
CDOpMyJ'Ia JUIL BBIYUCIICHUS YCKOPCHUS:
2
o
E'TH = R




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

®dopmyina, cBsI3bIBarOLIast IEPUOJI U YACTOTY OOpallieHusI:

vold
T

1.7

Macca. ITnotHocTh BemectBa. @opmyia sl BBIYUCIEHUS INIOTHOCTH:

1.8

Cuna — BexkTopHas ¢puznueckas BenuanHa. CioKeHue CHl

1.9

SBnenue nnepruu. [lepssiii 3akoH HeroToHA

1.10

Bropoii 3akon HeroToHa:

—

F=m-d

CoHanpaBJIEHHOCTh BEKTOpA YCKOPEHUS TeIa U BEKTOPA CHJIbL, JEHCTBYIOLIEH Ha TEJIO

111

B3aumopericteue Ten. Tpernii 3akoH HeroroHa:

Fy y=—-Fi,

1.12

Tpenue nokos u TpeHue cKoIbkeHus. Gopmyna a1t BBIYUCICHUS MOAYJIS CHITBI
TPEHUSI CKOJIBKCHHUS:

FTP:H-N

1.13

Hedbopmarnus Tema. Yupyrue u Heynpyrue nepopmanun. 3aKkoH ynpyroi aepopmanun
(3akoH ['yka):

F=k-Al

114

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMHPHOT'O TATOTCHUAA:

My -
R Z
Cua TSDKECTH. yCKOpeHI/Ie CBO60,Z[HOFO naacHus.
(DOpMy.]'Ia JJ11 BBIYHMCIICHUSA CUJIbI TAXKCECTHU BOIM3H MMOBCPXHOCTHU 3emmnu: F = mg

JBuxenue mianer Bokpyr Connua. Ilepsast kocmudeckas ckopocts. HeBecoMocTs n
NIEpErpy3Ku

1.15

Nwmmynsc Tena — BekTopHas (pu3nueckas BeIHUUHA.
p=mu

I/IMHYJ'ILC cucTeMbl Tea. U3MeHeHne HUMITYJIbCA. I/IMHy.TIBC CHUJIbI

1.16

3aKkoH COXpaHCHU UMITYJIbCA IS SaMKHYTOﬁ CHUCTEMBI TCII:
P=myU, +m, U, =const

PeakTtuBHOE IBIDKEHHE

1.17

Mexannueckas pabota. @opmyra ajsi BBIYHCICHUS PaOOThI CHIIBL:
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A=F5ooso

Mexannyeckass MOIIHOCTD:

1.18

Kunernueckas u noreHunanbHas sneprus. Gopmyia a1 BBIYMCICHNUS KUHETUYECKON
SHEPIrUHU:

2

mu-
BT

Teopema o kuHeTH4YecKoM 3Heprun. @opmyina A BBIYUCIEHNS IOTEHIHAIIBHON SHEp-

TUU TeJa, MOAHATOTO

HaJ 3eMIIEH:

EP =mgh

1.19

MexaHudeckast JHEprusi:
E=E.+E p

3aKOH COXpaHEHUS MEXaHUYEeCKOM dHepruu. @opmyria A 3aKOHa COXPAHEHUS
MEXaHUYECKOI SHEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpaleHne MeXxaHMYECKON SHEPTUU MTPU HATMYUU CUIIBI TPEHUSL.

1.20

ITpocThbie MEXaHU3MEIL. «30JI0TOE IPABHIIO» MEXAHHUKH.
Peruar. Moment cwisl: M - Fl.

VYcnoBue paBHOBECHS pblvara:
M+M,+..=0
[TonsxHbIN 1 HetoABMKHBIM 0710Ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnas
‘{HIFEEEHE&H

121

JlaBneHnue TBEpIOTO TENA.

@opmyina 1l BBIYUCIICHUS 1aBJICHUs TBEPIOTO Tena:
F

P= S

JlaBnenue raza. ATMocdepHOe JTaBlIeHUE.

I'mapocraTtnueckoe 1aBieHUE BHYTPH KUIKOCTH.

q)OpMy.]'Ia JUIL BBIYHUCJIICHUS JaBJICHUA BHYTPH KUJIKOCTHU:

p=pgh+p_,

1.22

3axoH ITackans. ['uppaBnuueckuii npecc

1.23

3akoH Apxumena. Popmyna i ONpeAeIeHUs BbITAIKUBAIOLIEH CUIIBI, IEHCTBYIOIIEN
Ha TEeJI0, MOTPYXEHHOE B KUAKOCTb WM Ias:
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F =pelV
_:"_I;.."'L. p\-r

Vcnosue nnapanug teaa. [lnaBanme Cya0B M BO3YXOIlJIaBaAHUC

1.24

Mexannueckue kojiebaHus. AMIUIMTY/1a, IEPUOJ U YyacToTa Kojiebanuil. @opmyna,
CBSA3bIBAIOILAsl YACTOTY U MEPHOJ KOJIECOaHUI:

1.25

MaremMatnueckuii ¥ IpyKUHHBINA MasTHUKU. [IpeBpaliienue sHepruu npu
KoJIe0aTeIbHOM JBMKEHUN

1.26

3aryxatoiue kojebanus. BeiHy X 1eHHbIe KoJieOaHus. PezoHaHc

1.27

Mexannueckue BOJHEL. HpOI[OHI)HI)Ie U MOINCPCUHBIC BOJIHEI. I[J'II/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHeHHs BOJIHBI:

h=v-T

1.28

3ByK. ']pOMKOCTB ¥ BbICOTa 3ByKa. OTpa)ke€HUE 3BYKOBOW BOJIHBI HA T'PAHULIE ABYX
cpen. udpa3Byk u ynbTpa3ByK

1.29

Ipakmuyeckue pabomoi

N3mepenue cpeqHel MIOTHOCTH BELIECTBA; apXUMEI0BOM CUJIbL; :KECTKOCTU MPYKUHBI;
K03 duLIMeHTa TPEHUS CKOJIbKEHUS; paOOThl CUIIbI TPEHHUS, CHUJIBI YIPYTOCTH; CpEIHEH
CKOPOCTH JIBHXKEHUS OpycKa M0 HAKJIOHHOM MJIOCKOCTH; YCKOPEHHUs OpycKa npu
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH; YaCTOThI M IEpHUoia KojJebaHui maTe-
MaTHU4YeCKOT0 MasgTHUKA; YaCTOTHI U MEepHo/ia KojeOaHUu! NPY>KMHHOTO MasiTHUKA;
MOMEHTA CUJIbI, IEHCTBYIOIEr0 Ha phluar; paboThl CHIIbI YIIPYTOCTH MPH MOABEME Ipy3a
C TIOMOIIIbIO HETIOABMKHOTO 0JI0Ka; pabOThI CUIIBI YIIPYTOCTH MPH MOAbEME Ipy3a C
MTOMOIIBIO TIOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBO CUJIbI OT 00bEMA MOrpyKEHHON YacTH Telna
Y OT IUIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BHITAIKUBAIOIIEH CHJIBI OT MACChl TEJa;
CHWJIBI TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJILHOTO JJABJICHUS U OT POJIa IOBEPXHOCTH;
CHWJIBI YIPYTOCTH, BO3HUKAIOUIEH B IPYXUHE, OT CTENEHU AepopMaiiu
MIPYKUHBI; YCKOPEHHs OpycKa OT yIJia HaKJIOHA HapaBIsIouIeil; nepuo/ia (4acToThl)
KoJieOaHUi HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIepUoa KojeOaHuil mpy>KMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI; HCCIIEI0BaHNE HE3aBUCUMOCTH
neprojia KojebaHuii HUTSHOTO MasgTHUKA OT Macchl rpy3a. [IpoBepka ycnoBus
paBHOBECHS phluara

1.30

Qu3zuueckue s61eHUs 8 npupooe: TPUMEPHI IBIXKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
YKUBOU U HEKUBOUM MPUPO/IE, IEHCTBUE CUJIbI TPEHUS B IPUPOJIEC U TEXHUKE, TIPUITUBBI U
OTJIMBBI, JBWXKEHUE TU1aHeT COJIHEUHOU CUCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX
OpPraHU3MOB, PbIYATU B TEJIC YENIOBEKA, BIUSHUE aTMOC(EPHOTO JTaBJICHHS HA KUBOU
OpraHu3M, MIaBaHue pbI0, BOCIPUSATHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHUE,
CEHCMUYECKUE BOJIHBI, IIyHAMU, 9XO0

131

Texnuueckue ycmpoticmea: CIUAOMETP, TATUUKHU MOJ0XKEHUS, PACCTOSIHUS U
YCKOPEHUs1, TUHAMOMETP, MOJIIIUITHUKY, PAKEThI, PbIUar, MOABMKHBIA 1 HEMOABMKHBIN
OJI0KH, HAaKIIOHHAsI TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/bI,
YCTPOHCTBO BOJIOTIPOBOIA, THAPABINYECKUNA MTPECC, MAHOMETpP, OapoMeTp, BEICOTOMED,
MOPIIHEBOM HACOC, APEOMETP, IXO0JIOT, UCIOIB30BAHUE YIIBTPAa3BYKa B OBITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OcHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUN CTPOECHUS
BeniecTBa. Mojienu TBEPAOTO, JKHUIKOTO U ra3000pa3HOr0 COCTOSHUH BEIIEeCTBA.
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Kpucrannuaeckue u amopgHbIe Tena

JIBu>xenue yactuil BemiectBa. CBSA3b CKOPOCTU ABMKEHUS YACTHI] C TEMIIEPATYPOil.

2.2 B
POYHOBCKOE IBMXEHUE, T Py3us
2.3 CMaunBaHue U KaWUISIPHBIE SIBJICHUS
2.4 TemioBoe paciiupeHue U cxaTue
2.5 TennoBoe paBHOBECHE
26 Buyrpennss sneprus. Pabora u remsonepenaya Kak criocoObl U3MEHEHHsI BHYTPEHHEH
) SHEpPruun
2.7 Bunel Tenonepenaun: TeMIONPOBOAHOCTb, KOHBEKLINS, U3ITyYE€HUE
Harpeanue u oxnaxnaenue ten. KonmdyecTBo TeoTh. Y ienbHAas TEIUIOEMKOCTB!
2.8 ‘., )
Q=cm(t,—t,)
3aKOH COXpAaHEHHUs PHEPTUH B TEIJIOBBIX Ipolieccax. Y paBHEHUE TEIJIOBOrO OajaHca:
29
Q1 _Qz +...=0
210 Hcnapenne u xonaeHcanus. Mi3MeHeHre BHYTpeHHEN SHEPTUN B IPOLIECCE UCTTAPEHUS
' 1 KoHeHcamu. Kumenue )uakoctr. Y aenpHas TerioTa napoodpasosanus: L = Q/m
2.11 BraxxnocTts Bo3ayxa
IInaBnenne u kpucrammsanus. Mi3MeHeHne BHyTpEHHEN SHEPTUH IIPU TUIABJICHUU H
KPUCTAJIIIM3alUU. Y IeNbHAs TEIJI0TA TUIaBJICHU:
2.12 9]
.l'"'\.:_
m
213 BHyTpeHHss 5HEprus CropaHus TOIIMBA. Y JeNIbHAS TEIUIOTa CrOPaHus TOIUINBA: (| =
' Q/m
2.14 [Tpunnume! padoTe! TemnoBeix apurareneid. KI1J[ TerioBoro neurarens
IIpakmuyeckue pabomol
W3mepenune yaenpHON TEIIOEMKOCTH METAIIMYECKOTO HUIMHPA; KOJIMYECTBA
TEIJIOTHI, IOJYYEHHOTO BOJON KOMHATHOH Temneparypsl (PUKCHPOBAHHON Macchl, B
215 KOTOPYIO OIYILLEH HarpeThlii INHJP; KOJINYECTBA TEIUIOTHI, OTJAHHOIO HAarpeThIM
LUIMHAPOM, IIOCIIE OIyCKaHUs €ro B BOJly KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/1yXa; yACJIBbHOMN TEILIOTHI IIAaBICHUS JIbaa. McciienoBanue n3MeHeHus
TeMIIepaTypbl BObI IIPH Pa3IUYHbIX YCIOBUAX; SABJICHUS TEIUIOOOMEHA pU
CMEIIMBAHUH XOJIOIHOW U ropsueil BOJIbl; IpoOLecca NCIIapEHUs
Dusuueckue asieHus 8 npupooe: TIOBEPXHOCTHOE HATSKEHUE U KaWIUISIpHBIE SIBIICHUS
2.16 B IIPUPOJIE, KPUCTAJUIBI B IpUpO I, n3itydyeHue ColHIa, 3aMep3aHne BOJJOEMOB,
MOpCKHe OpH3bl; 00pa3oBaHHe POChl, TYMaHa, MHes, CHEra
Texnuueckue ycmpoucmea: KallMJUISIPbl, TPUMEPBI UCIIOJIb30BaHUS KPUCTAILIOB,
2.17 KUAKOCTHBIM TEPMOMETP, AATYUK TEMIIEPATYPhI, TEPMOC, CUCTEMA OTOILIEHUS IOMOB,
TUTPOMETPHI, ICUXPOMETP, apoBasi TypOuHa, IBUTaTellb BHYTPEHHEr0 CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHN A
3.1 Onextpusanus Tei. J[Ba Buaa IeKTpUUIECKUX 3apsiioB
3.2 B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH KyroHa
3.3 3aKOH COXPAHEHHUs NIEKTPUUECKOTO 3apsaaa
3.4 Onexrpuueckoe nosie. HanpsxEHHoCTh 2nekTpuueckoro nosst. [Tpunnun

CYIEPIO3UINH YICKTPUUECKUX MOJICH (Ha KaYeCTBEHHOM YPOBHE)
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Hocurenu snexktpuyeckux 3apsaoB. JleldicTBrE 3JIEKTPUUECKOTO MOJIs Ha

3.5
aneKTpudeckue 3apsipl. [[pOBOJHUKN U AUANEKTPUKH

[TocTosiHHBIN 1eKTpUYECKUi TOK. JleiicTBHS aneKkTpudeckoro Toka. Cuia Toka.
3.6 Hanpsoxkenue.

=g/t ,U=A/

37 DIEeKTPUYECKOE COMPOTUBIICHUE. Y IETHHOE IIECKTPUUECKOE COMIPOTUBIICHHE:
' R =pl/S

3.8 3akon Oma 151 yaacTka saekrpudeckoi menu: | = U/R

[TocnenoBarenbHOE COETMHEHNE TTPOBOHUKOB:

c TT—TT 1

J.I :J.Ij-. '[r —Ll _'[r"}-. R _R]. _Rﬂ}
39 [TapamnensHOe coOeTMHEHUE MPOBOTHUKOB PABHOTO COTIPOTHUBIICHUS:

U=U,:I=1+1;R=—.

ST ST 2

CMenaHHbIe COCTUHEHUS TPOBOHUKOB
3.10 Pabota u MomHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul

3akoH [[xxoynsa — Jlenua:
3.11 2

O=I"-R-t
312 OnbIT OpcTeaa. MarHuTHOE M0JI€ MPSAMOTO MPOBOIHUKA ¢ TOKOM. JIMHUM MarHUTHOM

' UHIYKIIINA

3.13 MaruutHoe 1oJie TOCTOSTHHOTO Maruurta. B3anMoaelicTBre MOCTOSHHBIX MArHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM
3.15 OnbiTel @apajes. fABiaeHue 3eKTpoMariuTHON uHAYKIMU. [IpaBuio Jlenna

Ipaxmuueckue pabomoi

I/ISMepeHI/Ie OJICKTPHUYECKOT'O COIIPOTUBIICHHUA PE3UCTOPA; MOUTHOCTH IJICKTPUUCCKOI'O
TOKa, pa6OTbI QJICKTPHUYCCKOI'O TOKaA.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKa, BOBHUKAOUICTO B IIPOBOAHHUKE (peancmpm,
3.16 naMnqua), OT HAIIPsKCHHUA Ha KOHIAaxX IIPOBOJHUKA; 3aBUCHUMOCTHU COITPOTUBJICHHA OT
JUIMHBI ITIPOBOJHHUKA, TIOIIAAN €TO ITONIICPEIYHOI'0 CCUCHUS U YACIIBHOTO COIIPOTHUBIICHH.

HpOBepKa IMpaBujia AJIsd SJICKTPUUICCKOI'O HAIIPAKCHUS ITPU MMOCICA0OBATCIIBHOM
COCAMHCHUH ITPOBOJHUKOB; ITpaBUJIa JIs1 CUJIbI SJICKTPUUCCKOTO TOKA IIPpU
apaJlJICJIbHOM COCIMHCHUU ITPOBOJJHNKOB (pe3I/ICTOpLI n naMnqua)

DQusuueckue asienus 8 npupooe: IEKTPUUECKUE SIBICHUS B aTMOchepe,
3.17 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE T0J1e 3eMJIH, Apeii moIrocoB, poiib
MarHUTHOTO NOJIS JJIs1 )KM3HU Ha 3eMIIe, TIOJISIPHOE CHSIHHE

Texnuueckue ycmpoticmea: MEKTPOCKOI, aMIIEPMETP, BOJILTMETP, PEOCTAT, CUETUHK
ANIEKTPUUYECKON IHEPTUH, IJEKTPOOCBETUTENbHBIE IPUOOPHI, HarpeBaTeIbHbIE

3.18
AIIEKTPONIPUOOPHI (MTPUMEPHI), TEKTPUUECKHE MTPEIOXPAHUTEIH, HIEKTPOMArHuT,
JIEKTPOABUIaTENb IOCTOSHHOTO TOKA, TEHEPATOP IMTOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIE BOJIHBI. [1IKasa aeKTpoMarHuTHBIX BOJIH

3.20 JlygeBas monens cBera. [IpsMonnHeliHOe pacipocTpaHEHUE CBETA

3.21 3akoH oTpakeHus cBera. [1nockoe 3epkasno
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3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA

3.23 Hucnepcus ceeta

3.04 Jlunza. Xox myueit B muH3e. POKycHOE paccTOsiHUE JTUH3bI. OnTHYecKas cuia

: munsel: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. Onruyeckue NpudOpsI
IIpakmuueckue pabomoi
W3MepeHne onTHYeCKO CHITbI COOMpPArONIeH THH3bI; POKYCHOTO pacCTOSTHHS
coOuparoiiei JUH3BI (10 CBOMCTBY paBEHCTBA pa3MEpPOB IpeaMeTa U N300pakeHus,

3.26 KOTJIa MPEMET PACTIOJIOKEH B ABOMHOM (DOKyCe), moKa3aTesst MpeJOMIICHHS CTEeKIIA.
UccnenoBanue cBoiCTBa N300paKEeHHUS, TIOTYYEHHOTO C TTIOMOIIBIO COOMparomei
JIMH3bI; U3MEHEHUSI (POKYCHOTO PacCTOSTHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yIiia
MIPEJIOMIIEHHUS] CBETOBOIO JIy4a OT YIJjla MaJieHusl Ha TPaHMIIE «BO3AYyX — CTEKIIO»

3.97 Quszuueckue asrenus 6 npupode: 3atMenus CoiHua u JIyHbl, LIBeTa Tell, ONTUYECKHE

' sBIIeHUs B aTMoc(epe (1BeT Heba, pedpakius, paxyra, MUPax)

3.28 Texuuueckue ycmpoucmea: 04Ky, IEPUCKOII, GoToanmapaT, ONTHIECKUE CBETOBOIbI

4 KBAHTOBBGIE SABJIEHU A

4.1 PagnoaxtuBHOCT. Anb(a-, OeTa-, raMMma-usnydenus. Peakiuu anbga-u 6eta-pacnana

4.2 OmnsiTel Pesepdopaa o paccesnuto anbda-yactuil. [Inanerapuas Mmoaens aroma

4.3 CocraB aroMHoTO sipa. M3oTomsl

44 [Tepuon monmypacnaza aTOMHBIX S7IEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHMs 3apsiI0BOTO U MACCOBOTO YUCET
Qusuueckue A6n1eHUA 8 NpUpoOe. ECTECTBEHHbIM paJMOAKTUBHBIN (OH, KOCMHUYECKHE

4.6 Jy4H, PaJUOaKTUBHOE U3y4€HUE IPUPOAHBIX MUHEPAJIOB, JEHCTBUE PaAHOaKTUBHbIX
U3y4eHUH Ha OPraHu3M YeJoBeKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKOI, MHIUBUAYaIbHBIN T03UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuka




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun .M., FIBanoB
A.U., AkunonepHoe obmectso «M3narensctBo «lIpocsemienne»

» ®usuka: 8-if kiacc: 0a30BBIN ypoBeHb: yueOHuK, 8 kinacc/ [lepeiukun M. M., ViBanoB
A. U., Akunonepnoe ob6mectBo «M3narenbcrBo «lIpocsemienne»

» ®usuka: 9-it kiacc: 0a30BbIN ypoBeHb: yueOHuUK, 9 kmacc/ [lepeimkun . M., ['yrHuk
E. M., UBanoB A. W. IlerpoBa M. A., Axumonepnoe oOmiectBo «M3aaTenbcTBO
«IIpocsemenne»

METOINYECKHUE MATEPHAJIBI JJIS1 YYUTEJISA

» @uswuka, 7/ knacc/ Ilepeimkun W.M., MBanoB A.W., AxuuoHepHoe 0O0IIECTBO
«M3narenscTBO «lIpocBenienne»

o ®msuka, 8 wracc/ Ieppimkua .M., MBanoB A.W., AxkimoHepHOE OOIIECTBO
«M3narenscTBO «lIpocBemienne»

»  @uswka, 9 kiacce/ [epeikun U.M., I'yraux E.M., UBanoB A.W., IletpoBa M. A.,
AxnmonepHoe obmectBo «M3narenscTBo «IIpocBerienue

NU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET
bubmmoreka I1OK https://m.edsoo.ru/ff0b23ca
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