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3. IInanupyemsblie 00pa3zoBaTe/bHbIE Pe3yabTAThI 20
JIngHOCTHBIE PE3YNILTATHI 20
MeranpeameTHbIE pe3yIbTaThl 21
[IpenmeTHbIE pe3yIbTaThI 24

4. TeMaTuyeckoe IJIAHMPOBAHUE 35
7 xyacc 35
8 kiacc 37
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5. IHoypouHoe muIaHMpoOBaHUe 40
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8 kiacc 48
9 kiacc 56

6. IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 66
0o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

7. IIpoBepsieMble 3JIeMEHTBI COEPKAHUSA 75

8. IIpoBepsiembie Ha OI'D no ¢pu3nke TpedGoBaHUs K pe3yJIbTATAM OCBOCHHSA 90
OCHOBHOI1 00pa30BaTeJIbHOI MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3oBaHus

9. IlepedyeHb 3J1eMEHTOB colepkaHusi, mpoBepsieMbix HA OI'D mo ¢pusuke 93

10. Y4yeOHO-MeTOAMYECKOE O0ecTIeueHre 00pa30BaTEeILHOIO Mpolecca 103

OO0s3aTenbHbIe yUeOHbIC MaTepUAIbI VIS yUeHHUKA
Mertoandeckue MaTepuabl sl YIUTEIS
Hudpossie 0Opa3zoBaTenbHBIE PECYPCHI U PECYpPCHI CETH UHTEPHET




MOSACHUTEJIbHASA 3AIINCKA

Pabouas nporpamma no yueoHomy npenmetry «DPusuka» (6a30BbIl ypPOBEHB)
s ooydaronuxcst 7-9-x kinaccoB AHOO «Axkanemudeckuit nuned « Bmagumupy
(mamee cooTBeTcTBeHHO — PabGowass mnporpamma, Jlumei) paspaborana B
COOTBETCTBHUH C TPEOOBAHUSIMHU U C YUETOM:

- ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuU B
Poccuitickon denepauumy;

- npukaza MunnpocBemienus Poccun ot 22.03.2021 Ne 115 «O606
yTBepkaeHnn l[lopsnka opraHu3ami W OCYIIECTBJICHHS 00pa30BaTEIbHOU
NEATETPHOCTH 10  OCHOBHBIM  O0IIEOOpa3oBaTeNbHBIM  IporpaMmMaM  —
0o0pa3oBaTeNbHbIM MpOTpaMMaM Ha4aJbHOTO OOIIEro, OCHOBHOIO OOILEro u
cpeaHero o0Iero 0opa3oBaHuUs;

- mpukaza MunnpocBenienust Poccum ot 31.05.2021 Ne 287 «O6
YTBEPKACHUM (PEeIepalbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEIbHOTO CTaHJApTa
OCHOBHOTO 00111eT0 00pazoBanuss» (nanee — PI'OC O00);

- npukaza MunnpocBemienus Poccun ot 18.05.2023 Ne 370 «O6
yTBEpXKJIeHUU ¢eaepanbHoil 00pa3oBaTesibHOW MPOTPaMMbl OCHOBHOT'O OOILEro
oOpazoBaHus» C U3MEHEHUSIMH, BHECEHHBIMU TIpHKa3aMu MUHIPOCBEIIECHUS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704;

- CIT 2.43648-20 «CaHUTApHO-IMIUIEMHOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCHHUTAHUS M OOY4Y€HHUs, OTAbIXa U O3JOPOBJIECHUS JETe u
MOJIOZEKH», YTBEPKIACHHBIX MMOCTAHOBJICHHEM TJIABHOIO CAHUTApHOIO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «['urnenuueckue HOpMATHBBI M TPEOOBAHUA K
obecnieyeHn0 0€30macHOCTU M (WIM) OE3BPEIHOCTH IS 4YesoBeKa (PaKTOpOB
cpenbl OOMTaHUsD), YTBEP>KIECHHBIX TOCTAHOBICHUEM TJIaBHOTO CAHUTAPHOIO Bpaya
ot 28.01.2021 Ne 2;

- Konuenmuu npenogaBanus  yyeOHoro nmnpeamera «®Ddusuka» B
oOpa3oBaTenbHbIX oOpranum3zanuax Poccuiickoit  ®@exepanuu, peamu3yOLINX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHONW peElICHUEM
Komnerun Munnpocsemenus: Poccun (mpotokost ot 03.12.2019 Ne I1K-4BH);

- OCHOBHOH  00pa3oBaTelbHOM  MPOTpaMMbI  OCHOBHOTO  OOIILEro
oOpazoBanus Jluues;

- y4eOHOTO IJIaHa OCHOBHOTO 00Iero o0pa3oBaHusl Ha TEKYIIUN YUeOHBIN
roj JIuues;

- paboueii mporpamMmbl Bocriutanus Jlutes;

- (¢enepanpHOl pabodeil MporpamMmbl OCHOBHOIO 00IIEro oOpa3oBaHUs
«Dusuka» (0a30BbIi ypOBEHb) 151 7-9 KiIaccoB 00pa30BaTENbHBIX OPraHU3alUM.
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[Iporpamma 1o (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJIEHAa Ha OCHOBE IOJIO)KEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 0Opa3oBaTeNbHOW MpOrpamMMmbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHO paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3nukay.

ConmepxaHue mnporpaMMmbl IO (U3MKE HANpaBiIe€HO Ha (OpPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYy4YalOIUXCSl W OPraHU3ALMI0 H3YUYECHUS
(Gu3MKN Ha NEATEIbHOCTHOM OCHOBE. B mporpaMme no (pu3MKe YUUTBIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3yJibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB HA YpPOBHE
OCHOBHOTO 00IIer0 00pa3oBaHusl.

[TporpamMMma no ¢u3MKe ycTaHaBIMBAET paclpezesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (1Mo Kjaccam), MpejuiaraeT NPUMEPHYIO MOCIEA0BaTEIbHOCTh
U3YyYEHHS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEN 00yYaromuxcsl.

ITporpaMMa no ¢usuke pazpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKOU
MOMOIUIHM YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbl 10 y4eOHOMY MPEeIMETY.

dusuka SBIIETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX
IPEIMETOB, IOCKOJBKY (PU3NYECKUE 3aKOHbI JIEKAaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMUEW U (U3NYECKOU
reorpaueli, BHOCUT BKJAJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MMpa,
IpefoCTaBisieT HauOoyiee sICHble OOpa3lbl NPUMEHEHUsS Hay4yHOro MeEToja
MO3HAHUs, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OxHa M3 IVIaBHBIX 334a4 (PU3MYECKOro OOpa30BaHUSA B CTPYKType OOILEro
o0pa3oBaHMsl COCTOMUT B (POPMUPOBAHUM E€CTECTBEHHOHAYyYHOH I'PaMOTHOCTH M
UHTEepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIAracT OBJAJACHUE
CIEIYIOIMUMHA KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIIUMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICJOBAHMS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeJIbCTBA JJIs [TOJIy4YE€HUs BBIBOJIOB.

Ilenn wu3ydeHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
onpezaeneHsl B KoHuenuuu mnpenogaBaHus ydeOHoro npeamera «®dusuka» B
oOpa3oBaTenbHbIX oOpranum3zanusx Poccuiickoit  ®Dexepanuu, peamru3yOLUINX
OCHOBHBbIE  00I111€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIIeHHEM
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Komnernn Munucrepcrsa npocseienust Poccutickoii @enepanuu (poToKoa oT 3
nekaobpst 2019 r. Ne I1K4BH).
Heau uzyyenus: pusuMKu:

npuoOpeTeHNE WHTEpeca W CTPEMIICHHS OOydYaromuxcsi K HaydYHOMY
W3YUYECHUIO TPHUPOJIBI, PA3BUTUE HUX HHTEJUIEKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJ/I€ MO3HAaHUA U (OPMUPOBAHUE
MCCIIE0BATEIbCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHEpOBaHWEe HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTaTa H3yYCHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKHU;
dbopMHpoBaHUE TMPEACTABICHUN O poiu (DU3UKU ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHANTLHON AESTENBHOCTH, CBSI3aHHOW ¢ (DM3UKOMU, MOATOTOBKA K
JTanbHEHIIeMy 00y4YEHUIO B 9TOM HAIIPABJICHHH.

JlocTikeHue 3TUX Liened mporpamMmbl Mo (U3MKE Ha YpOBHE OCHOBHOTO
oO1ero 0opa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

NpHOOpeTEeHNe 3HAHUH O JIUCKPETHOM CTPOCHHWM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJICKTPUYCCKMX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npruoOpeTeHNUEe YMEHUH OMHCHIBATh U OOBSICHITH (DU3NUYCCKUE SIBIICHUS C
UCTIOJIb30BAHUEM TTOJTyYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS MPOCTEUIMUX pacyETHBIX 3a7ad ¢
UCIIOJIb30BaHUEM duznIecKux MoJIeTIeH, TBOPUYECKUX u
NPaKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOJIOaTh IPUPOIHBIC SBJICHUS U BBITIOJHSITH OIBITHI,
1abopartopHble  pabOTBI W AKCICPUMEHTAJIbHBIC HCCIICJOBAHHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX IPHOOPOB;

OCBOCHHE TPUEMOB pabOThI ¢ WHPOpPMAITUEH (PU3NICCKOTO COACPIKAHHMS,
BKJTIOYAsk HMHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHHUIX (PU3UKHU, aHAIU3 U
KPUTHYECKOE OLICHUBAHKE WH(POPMAIINY;

3HAKOMCTBO €O c(hepamu mpoecCHOHATBEHOM NeATeTbHOCTH, CBI3aHHBIMU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTH)KEHUSIX (PU3NYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

o0OpazoBaHusi oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gaca B HeZel0).
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[Ipennaraemslii B mporpaMmMe no (usuke nepeueHb J1abopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKTep, YUUTENb J1eJaeT BbIOOp MPOBEICHNUS
71a00paTOpHBIX PabOT U OMBITOB € YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
00y4aromuxcsi, CIUCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpeasiaraéMbIX B paMKax
OCHOBHOI'O TOCYZapCTBEHHOT'O 3K3aMeHa 0 (pU3HKe.



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @u3uka u €€ poJib B IO3HAHUU OKPY Ka0IIEero Mupa.

®usuka — Hayka O mpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEMIIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenuuuHbl. 3Mepenune Qusnmuecknx BenuuuH. DPU3NYECKUE
npubopsl. [lorpenHocts u3mepeHunit. MexxayHapoHasi CUCTEMA €IMHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH HW3Yy4alOT MPUPOLY.
EcTecTBEHHOHAYUYHbII METOJ NO3HaHWA: HAOJIIOJEHUE, MOCTAaHOBKA HAYYHOIO
BONPOCA, BBIIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIOTE3, 0ObICHEHNE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SBICHUM C MOMOIIbIO MOIETEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, JJEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.
2. @uznyeckue mpuOOPHI U MPOLEAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(PPOBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHve EHBI ASNEHUS Kbl U3MEPUTENBHOTO Ipubopa.
2. H3mepenue paccTosiHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
4. OrnpeneneHue pa3MepoB MabIX TEN.
5. M3mepenue Temmeparypbl HOpH MHOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JaTYUKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIIOTE3BI: JAIBHOCTH IMOJIETA
HIapuKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM Oo0Jblle, YeM OO0Jbllle BhICOTa
MyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BellecTBA.

CrpoeHre BellecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>keHue yactul BemlectBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temrnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumonelicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPJIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBs3b MEXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.
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1. HaGmronenne OpOyHOBCKOTO JBUKEHHS.

2. Hab6monenue nuddyszuu.

3. HaOmionenue  siBneHuid,  OOBACHAIOMIMXCA ~ MPUTSKEHUEM  WIH

OTTAJIKNBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnsie padomul u onvimol.

1. OueHka JuamMerpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dbotorpaduii).

2. OmnbITHI 10 HAOJIIOCHHUIO TEMJIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI IO OOHAPYKEHHUIO NEUCTBUS CHIJI MOJICKYJISIPHOTO MPUTSKCHHUSL.

Pa3nen 3. /IBu:keHHe U B3auUMojielicTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPHU HEPABHOMEPHOM JBMKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepUMH. 3aKOH WHEpUUU. B3anMopneicTBue Ten Kak NpUYMHA
U3MEHEHHsI CKOPOCTM JBHXEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tella.
[InoTHOCTE BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3auMoAeicTBusA Ten. Cuila ynpyroctd U 3aKOH
['yka. M3mepenne cwiibl ¢ MOMOIIBIO IMHAMOMETpPA. SIBIIEHME TATOTEHHS U CHJIA
TskecTd. Chlla TSDKECTH Ha Apyrux manerax. Bec tena. Heecomocts. Crioxenue
CWJI, HaIMPABJEHHBIX MO OJHON mpsiMol. PaBHOneWcTByomas cui. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOIE U TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHn4eckoro JBUKEHHS Tea.
H3mMepeHne cKOpoCTH NPSAMOJIMHENHOTO JBUKEHHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

CpaBHEHHE Macc 0 B3aUMOJEHCTBHUIO TEJL.
CnoxeHue CUJil, HallpaBJIEHHbBIX IO OJTHOM MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JBMXKEHHS (IIapUKa B KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIISI M TaK J1ajee).

1
2
3
4. HabmroneHve u3MeHeHus: CKOPOCTH MPHU B3aUMOICUCTBUU TEJL.
5
6.

2. Ompenenenue cpeqHel CKOPOCTH CKOJIBKEHHUS OpycKa WIM MIapHKa IO
HAKJIOHHOM TJIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.
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Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH 1 ra3os.

Hasnenne. CriocoObl YMEHBIIIEHUSI U yBeJWYEHUs JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00BEMma, TemmepaTypbl. llepemaua naBneHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH I[lackans. [lneBmarudeckue

MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTA OT TiayOunbl. ['mapocraTmdeckuit
napagokc. Coolraromuecs: cocyibl. [ napaBiniecKie MEXaHU3MBbl.

Atmochepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIECTBOBAHUS
BO3aymHONH o0onouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TaBICHUSI.

JlercTBre KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaanue ten. Bo3ayxomniaBanue.

Jemoncmpayuu.

o Uk w N e

~N

3aBUCUMOCTbH JAaBJIEHUSA ra3a OT TeMIEPATYPHI.

[Iepenaua naBneHHs KUIKOCTHIO U Ta30M.

CooO1aroiuecs cocyibl.

['mapaBnuyeckunt mpecc.

[IposiBnenue nercTBrsi aTMOC(HEPHOTO JABICHUS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH
T€Ja U IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIONIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue naBaHus TEN: IUIABAaHUE WM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHHUS TIJIOTHOCTEN Tesa U KUJKOCTH.

Jlabopamopnsie padomul u onvimol.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHON B
YKUJIKOCTb YaCTH TeJa.

OnpeneneHue  BBITATKUBAIONICH  CUibl, JEHUCTBYIOLIEH HaA  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CUJIbI, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

OnpITel, JAEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHUJIBI,
JCHCTBYIOIIEH Ha TEI0 B JKHIKOCTH, OT 00bEMa MOTPY>KEHHOW B
YKUJIKOCTh YaCTH TE€JIA Y OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBanne apeoMmeTpa WJIM KOHCTPYMPOBAHUE JIOAKH U
OIpEeNICJIEHNUE €€ TPY30NIOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUsl.

Mexanundeckas pabota. MOIHOCTb.

[IpocThie MexaHW3MBI: pbIUar, OJOK, HAKIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. llpuMeHeHHe TmpaBWJIa paBHOBECHUs pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUUAIBHAS JHEPTHS.
[IpeBpaileHrie 0OTHOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUHU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHUHU Tela

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.

3. M3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yueHne 3aKOHA COXpPAaHEHUs MEXAHUYECKON YHEPTUM.

8 KUIACC

Pa3nea 6. TensioBbIe ABJICHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca W pa3Mepbl aTOMOB M MOJieKyJd. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUN BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIAPHO-KUHETUYECKOU TEOpUH.
CMaunBaHMe U KalWUISPHBIE SABJICHHS. TEelI0BOE paCIIMPEHHUE U CKATHE.

Temneparypa. CBsi3zb TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpeHHsass sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH DSHEpruu:
Teruronepenaya u COBEpLIEHNE paboTHI. Bunsr TEIUIONEPENAYHN:
TEILUIONPOBOIHOCTb, KOHBEKIIUS, U3IyUYCHHE.

KonudecTBo TemmoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. 1eTIO0OOMEH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. [lnaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKMX BELIECTB. YJEJbHas TEIUIOTA IUIABICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(EpPHOTro
JABJICHHUSI.

BnaxxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TennoBble ABUTATENMN U 3aINATA OKPYKAOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MPEBPALLCHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.
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Hab6monenne 6poyHOBCKOTO ABUKECHUSI.

HabGmonenne nuddysuu.

HabGmronenue siBjeHU cMaunBaHUs M KallWJUISIPHBIX SIBJICHUM.
Habmronenue TennoBoro pacimpeHus Ted.

M3MmeHeHne AaBieHus ra3a NpU W3MEHEHHU 00bEMa M HarpeBaHUM WU
OXJIQXKICHUH.

[IpaBuna uaMepeHus: TeMIepaTyphl.

Buasl Teronepenauu.

OxJtayKIeHUE PHU COBEPLIEHUH PaOOTBHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.

. CpaBHEHHE TEILUTOEMKOCTEH Pa3IMYHbBIX BEIIIECTB.

. HaOmroienue KuIeHus.

. Habnrogenue moctosiHCTBA TeMITepaTyphl MPH TJIABJICHUH.
13.

Moenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie padomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO PUTSHKCHHUSL.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIA caxapa.
OnbITel IO HAOTIOACHUIO TEIUIOBOTO PACIIMPEHMS T'a30B, >KUIKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBiIeHUS BO3AyXa B OaJIOHE IITIPHUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBHCUMOCTH JABJIEHUS BO3lyXa OT €ro
00bEMa 1 HArPEeBaHUS WM OXJIAXKICHHUS.

[IpoBepka runmoTe3sl JIMHEWHONW 3aBUCUMOCTH JITTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOMN TPYyOKE OT TeMIEpaTyphI.

HaGniogenne wu3MeHeHUsI BHYTpPEHHEH OJHEpruM Tejla B pe3yJibTare
TerIonepeaayu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUS TEMJIOOOMEHA MpPHU CMEIIMBAHUM XOJOJHOW U
ropsi4eu BOJBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpHU
TEMJI000MEHE C HArPEThIM METATTUYECKUM UITUHAPOM.

Ornpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

Hccenenosanne npouecca UCapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO31yXa.

Ornpenenenue yaenbHON TEIIOTHI IIJIaBJIEHUS JIb/IA.

Paznen 7. DjaekTpruyeckue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. [Ba poja sneKkTpudecKux 3apsaaoB. BzaummopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUSA
3apSKEHHBIX TEJT OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKTY TEJIaMu).
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Onextpuyeckoe mnoisie. Hanpssk€HHOCTh anekTpuueckoro mnoiid. [IpuHimn
CYNEPIO3UIINH SJEKTPUUYECKUX MoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsAioB. DIEMEHTAPHBINA AIEKTPUYECKUN 3apsii.
Crpoenune aroma. IIpoBOJHUKM W JUABJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
W cToYHMKN TOCTOSIHHOTO TOKa. JleMCTBUS 3JEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B )KMJIKOCTSAX U Ta3ax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HaNpsHKEHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W MAPAIIIENBHOE  COEIMHEHUE
MIPOBOJHUKOB.

PaGora u MoOImHOCTh 3nekTpudyeckoro Toka. 3akoH Jlxoyns—JleHna.
DReKTpUYEeCcKre ey U OTPEOUTENH ICKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 1oje 3eMJId U €ro 3HAYCHUE NI KU3HU Ha 3eMJle.
OnbiT  Opcrena. MarauTHoe 1oje  3JeKTpudeckoro Toka. [lpumeHenue
AJEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MATHUTHOIO MOJISI HA MPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. Vcronp30BaHWE S3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIOPTE.

OnbiTel @apajes. SIBneHne dIeKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DneKTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX NCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIEKTpU3aLHMS TEN.
JIBa po/1a 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBHUE 3aPSIKEHHBIX TEIL.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaThuecKas UHIYKIUS.
3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKUJIKOCTH.
. ["'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs. BOJIbTMETPOM.
. Peocrar n MmarazuH COpOTUBIICHUM.

L 0 N kA W E
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
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B3aunMoaelicTBHE TIOCTOSHHBIX MarHUTOB.

MoenrpoBaHre HEBO3MOXKHOCTH Pa3/ICICHUS MTOJI0COB MarHuTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OmneiT Opcrena.

MaruutHoe noje Toka. DJIeKTPOMarHur.

JleiicTBME€ MarHUTHOTO MOJIs HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS SJICKTPOMAarHUTHON MHIYKIIWH.

Omneitel @apases.

3aBUCHUMOCTh HAMNpPABJICHUS HWHAYKIUOHHOIO TOKAa OT YCJIOBUH €ro
BO3HMKHOBEHHS.

DJIEKTPOre€HEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO SJEKTPU3ANMK TEI WHIAYKIUEeH W Tpu
COIIPUKOCHOBEHUHU.

HccnenoBanre AEMCTBUSL DSJIEKTPUYECKOTO TMOJS Ha TMPOBOJHHMKU U
JUDJIEKTPUKH.

COopka u mpoBepKa pabOThI IEKTPUICCKOM TSN MOCTOSHHOTO TOKA.
N3mepenure u peryJupoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHie HAMps>KEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD IIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JJUHBI, IUIOIIAAX MONEPEYHOTO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MPU MNapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISIEMONA Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTUA CHJIBI TOKA, WAYIIETO 4epe3 JaMIIO4Ky, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHUTHOTO TMOJs TOCTOSIHHBIX MAarHUTOB TMpU  HUX
00BbEeTMHEHNH U PA3JICIICHHM.

HccnenoBanue nedcTBUS 3JEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY .
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17. OOBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KATYIIKM C TOKOM M MarHata OT CWJIbl TOKA M HANpaBJIEHUS TOKa B
KaTyIIKE.

18. M3yueHue nerlcTBrsI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u uzyueHue padoThl 3J1€KTPOABUTATETIS.

20. 3mepenue KII/I anekTpoaBuraTresibHOM yCTaHOBKH.

21. OnBITBI 1O HMCCIEAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIICOBAHUE W3MEHEHHUM 3HAUYEHUS M HAIPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe aABwkeHHE. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUS. PaBHOMEpHOE MNpPAMOIMHENHOE
nBrkeHue. HepaBHomMepHOE NpsiMonMHETHOE nBUKEeHHE. CpelHssl 1 MTHOBEHHAas
CKOPOCTH T€Jla IIPU HEPABHOMEPHOM JIBUYKEHHUU.

VYckopenue. PaBHOyckopeHHOe mnpsiMoniMHelHOe nBmkeHue. (CBoOOgHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABMKEeHHE MO OKpyxHOcTH. llepuon u yactora obOparieHus.
JIuneinHas u yriaoBas CKOpOCTHU. LleHTpocTpeMuTenbHOE yCKOPEHUE.

[Tepsbiii 3akoH HbptoTtoHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[TpyuHIMD Cyneprno3uLuU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS! CKOJIbXEHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEHUE CBOOOIHOIO
nageHus. JlBwxenue ruraner Bokpyr Comnua. IlepBas kocMuyeckas CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOUKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETUUIIEHHOM OChIO BpaleHusi. MoMmeHT culibl. LIeHTp TskecTu.

Nmnynsc tena. M3smMeHeHne umnynbca. VIMIynbsC cHibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTHBHOE NBUKEHHE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TSKeCTd, yHpyrocTH,
TpeHust. CB3b d3HEpruu U padotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiM. [loTeHIIManpHas SHEPrus c:KaToi npykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrud. 3aKOH COXPAHEHHS] MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JIBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEll

OTCYETA.
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9.

10.
11.
12.
13.
14.
15.
16.

15

CpaBHEHHE TyTe W TPACKTOPHM JBMIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre cKkopoCTU U YCKOPEHUS PSIMOJIMHEHHOTO JIBHXKCHUSI.
HccnenoBanre Mpru3HAKOB PABHOYCKOPEHHOTO JBUKCHHUSI.

HalGmonenue nBukeHuUs Tena 1Mo OKPYKHOCTH.

Halmronenne MexaHn4ecKux sIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ pPaBHOMEPHOM M  YCKOPEHHOM  JBWI)KCHHUH
OTHOCHUTEIBLHO KaOuHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHUS Tela OT MAcChl Tella U JCUCTBYIONICH Ha HETO
CHUIBI.

HaOmronenue paBeHcTBa CUII PU B3aMMOICCTBUM TEIL.

M3meHeHne Beca Tefia pu YCKOPEHHOM JBUXKCHUH.

[Iepenaua uMiryJsibca npu B3aUMOJAECHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHHe UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBUMU.

CoxpaHeHue uMMyJibca Mpu adOCOTIOTHO YIIPYTOM B3aUMO/ICHCTBUMU.
Halmronenune peakTUBHOTO JBUXKECHHUS.

CoxpaHeHne MEXaHUIECKON PHEPTUU TIPU CBOOOTHOM IaICHUU.
CoxpaHeHHe MEXaHUYECKOW YHEPTUH MPHU ABUKEHUU TeJa MOJ] ICUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJIbHEUILIEro paBHOMEPHOI'O
JBIDKEHUS MAPUKA WA TEIIEKKH.

Onpenenenne cpemHed CKOPOCTH CKOJIBKEHUS OpyCKa WM JBUKEHUS
HIapyKa o HaKJIOHHOM MJIOCKOCTH.

OnpeneneHrue yCKOpPEHHUs Tejla MNpPU PABHOYCKOPEHHOM JIBJKEHUM I10
HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOW CKOPOCTH IYTH OTHOCATCA Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIbXKEHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBI)KCHHUH TeJa
110 TOPU30HTAIEHON TTOBEPXHOCTH.
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10. Onpenenenne pabOThl CHJIBI  YIIPYTOCTH TIPU  TMOABEME Tpy3a ¢
HCIIOJIb30BAaHUEM HENOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. M3yueHue 3akoHa COXpAHEHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJie0aHUsI ¥ BOJIHbI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIUTy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPIUH MPH KOJIeOATEIHHOM JIBUKEHUH.

3aryxaronme  kojieOaHus.  BbIHyX7JeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKUMX BOJIH. [IpoposibHble U
nonepeyHbie BOJIHBL. JIIMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka W BbicOTa TOHa. OTpakeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe koyieO0aHW T 104 HAEUCTBUEM CHJIIBI TSKECTHA W CHJIBI
YIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HalGmronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCca.
Pacnpoctpanenue npo10bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHne dYacTOTBI M Tepuojaa KojJeOaHMA MaTeMaTH4eCcKOTro
MasITHHKA.

2. OnpeneneHue 4acTOThl U Meproa KojaebaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TEpHOIa KOIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHOJa KoJeOaHUW I'py3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh TepuoAa  KojeOaHwmid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOHOTO TaICHHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBOMCTBa
ANeKTpoMarHuTHbIX BOJH. Illkana siexkTpoMarHuTHBIX BOJH. HMcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

o v bk~ w N
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OnexkTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOUIbK) MOOWIJIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ IBJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  [IpsAmosmHenHOe
pacnpoctpanenue csera. 3atmeHuss Connna u JIynel. Otpaxenue csera. 1lnockoe
3epKaJio. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesomiieHHs cBera. [lomHOoe BHYyTpeHHeEe
OoTpaxeHue cBeTa. lMcrnonb30BaHWE TOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox unywed B JmH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M TeJecKoma. [71a3 Kak omnTudeckas CHCTeMa. bIM30pyKocTb U
JAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmektp. OmnbiTel HpbtoTona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpsiMosIMHEHOE PACIPOCTPAHEHHE CBETA.

OTpakeHue cBera.

[Tonydenue n300pakeHUi B IUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTuyeckuil CBETOBOA.

Xona myueil B cobuparomieii JnH3e.

XO0J Iy4Yer B pacCenBaIOLIEH JIMH3E.

[Tommydenune n300pakeHnuii ¢ TOMOIIBIO JINH3.

[Tpunuun aeiicTBus Goroanmnapata, MUKpPOCKOINA U TEJIECKOIA.

10. Mojenb rinasa.

11. PaznosxeHnue 6em10ro cBeTa B CIEKTP.

12. [lomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. MccnepoBanue 3aBUCUMOCTHM yTila OTPAKEHHS CBETOBOTO Jiyda OT yIUIA
HaJCHUS.

2. M3yudeHune xapakTEpUCTHK U300paKEHUs MIPEAMETA B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCHMOCTH yIija MPEIOMIIEHUSI CBETOBOTO JIy4a OT yIJia
NIAJICHUS HA TPAHULE «BO3LYX—CTEKIION.

L 0 N ok wN e
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4. Ilomydyenue n3o0paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Onpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIbI coOMpatrouei
JIVH3BI.

6. OTMBITHI 1O PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble IBJI€eHUS.

OmneiTel Pe3epdopna u mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue v noromenne ceera aroMoM. KBaHTel. JInHe4aTsIie CIIEKTPHI.

PannoaxktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoxpens atomHoro snpa. M3otombsl. PannoaxtuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SAEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOIO M MAaCCOBOIO YHCEIL.
DOHeprus cBsi3M aTOMHBIX snep. CBs3b mMacchl U 3Hepruu. Peakiuu cuHTe3a U
nenenus siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnasa sHeprervka. JleMCTBHUS PAJMOAKTUBHBIX M3JIYYEHUW HA KUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CrnekTpbl U3TYyUYEHHUS U TOTTIOIMICHUSI.

2. CHexTpsl pa3INYHbIX Ta30B.

3. CnekTtp Boaopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIINX U3TYUCHHI.

6. Peructpanus uznydeHusi OpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroneHue CruloNIHbIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccrnenoBaHne TPEKOB: MU3MEPEHHE SHEPrUM YaCTHIBI MO0 TOPMO3HOMY

nytu (1o poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-00001IIAO I MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMIMKA MOAYJIb MIPEAHA3HAYEH JJIsi CUCTEMAaTU3AINH
u  0000ImeHNs TPEIMETHOTO  COACp)KAaHWSA W OMNbITa  JICSITEIBHOCTH,
PUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PM3HMKH, a TAKXKE IS MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHYy 1Mo (u3uke i o0ydaromuxcs,
BBIOPABIIUX ITOT YUCOHBIN MpPEIMET.

[Ipy “3ydeHUN JAHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NESATEeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, GOpMHUPYETCS
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS
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SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUE YMCHUSIMH OOBACHITH (pu3mdeckue
ABJICHUS, TPUMEHSS IOJy4YEHHBbIE 3HAHWs, pelmarh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pean3yeTcs
32 Cu€T TOro, 4YTo OOydYarouIMecs BBINOJHAIOT 3aJlaHusl, B KOTOPBIX UM
npeaaraercs:
HAa OCHOBE TIOJIyYEHHBIX 3HAHUM pacro3HaBaTb M HAYYHO OOBACHATH
dbu3nyeckue BJICHUS B OKPY KaIoIIel MPUPOJIE U MOBCETHEBHON KU3HM;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIICIOBAHUS (PU3MUECKHUX SBJICHUHN, B TOM
YHUCJIE I MPOBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJOB;
OOBSACHITH HAy4YHbIE OCHOBBI HauOoOJee Ba)XXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUUECKOTO UCIOJIb30BAHUS PA3IUYHBIX HICTOYUHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

Nzyuenne (pu3uKu Ha ypOBHE OCHOBHOTO 00Iero oO0pa3oBaHUs HAMpPaBICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y obyyatorerocss OyayT copMUpOBaHBI CICAYIONINE JTUYHOCTHBIE PE3yJIbTATHl B
YJaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
¢bu3znueckoil HayKu;

- IICHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaxJaaHCKOr0 1 JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
buzukwy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIUIOB B JESITEIHLHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCHPUATHE ACTETUUYECKUX KayecTB (PU3NYECKOM HayKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

- OCO3HaHWE UEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPyMEHTa
ITO3HAHUS MHUPA, OCHOBBI PA3BUTHUs TEXHOJOTWM, BAXKHEUIIEH COCTABJISIOLICH
KYJIbTYPBI;

- pa3BUTHE HAY4YHOU JIFOOO3HATEILHOCTH, WHTEpPEeca K HCCIE0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0POBbS H  3MOLMOHAJBHOIO
0J1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro oOpa3a JKHU3HHM B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHUPE, BAXKHOCTH TIPAaBWJI OE30MAaCHOTO TIIOBEICHUS Ha
TpaHCIIOpPTE, HA JOPOrax, C AJEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAaHHEM B
JOMAlIHUX YCIIOBHSIX;

- chOpMHUPOBAHHOCTh, HaBBbIKAa pedIICKCHU, TPU3HAHKE CBOETO IpaBa Ha
OIIMOKY M TaKOI'0 K€ MpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B pEUICHUU NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aldd, Tropoja, Kpas) TEXHOJOTHMYECKOW U



21

COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIKUX B TOM 4YHCIE M (PUIUUECKHUX
3HaHUM;

e - MHTEpEC K NPAKTUYECKOMY U3YyUEHHUIO Npodeccuil, CBA3aHHbIX C (PUZNKOM;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS :

e - OpHEHTAlMsA HA MpPUMEHEHHE (PU3NUYECKMX 3HAHWUU AJI1 pelIeHus 3ajad B
o0JacTh OKpy’Karolled Cpelbl, [UIAHUPOBAaHUS IIOCTYNIKOB M OLEHKH MX
BO3MOYHBIX ITOCJIEICTBUMN JUIsl OKPY KaIOLIEN CpeJibl;

e - OCO3HaHME TJI00AJIBHOIO XapaKTepa HKOJOTUYECKUX NpoOJieM M IyTed MX
peleHns;

e 8) azanTranuM K M3MEHAIOIMMCH YCJIOBHAM COLUAJIBHOM M NMPUPOIHOH
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU TMpPU BBIMOJHEHUU HCCIEAOBAHUN U
MPOEKTOB (DU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHHSIM
IPYTHX;

e - TIOBBIICHUE YPOBHSA CBOEW KOMIETEHTHOCTH 4YEpe3 MPAKTHUYECKYIO
NS TENbHOCTD;

e - NOTPeOHOCTH B GOPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYITHPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH
(busukwy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHUH HOBBIX (U3MUECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH W BBISABIIATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKUX 3HAHUI;

e - OLIGHKa CBOMX JEHUCTBUU C Yy4€TOM BIMSHHMS Ha OKpYXAlOUIyI Cperdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynprare OcBOGHHS TpOTpamMMbl 1O (HU3UKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y obyudaromerocs OyayT copMupoBaHbl MeTanpeIMeTHbIE
pe3yJIbTaThl, BKIIOUYAIOIINE TO3HABATEIbHBIC YHIUBEPCAJIbHbIC yueOHbIE ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHHUBEpCAIbHBIC  Y4YeOHbIE  JEWCTBUS,  PETYJISATUBHbBIC
YHHUBEpCAJIbHbIE Y4eOHBIC ICHCTBUSL.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Ba3oBble Jjornueckue 1eicTBHA:
e BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BNIEHUN);
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yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS AJIs
000011IeHUs U CpaBHEHUS,;

BBISIBIISATH 3aKOHOMEPHOCTHU U MPOTUBOPEUHSI B pACCMAaTPUBAEMBIX (haKTax,
JaHHBIX U HAOJIOIEHUSX, OTHOCAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH ITPUYMHHO-CJIEICTBEHHBIE CBS3M NPU H3YyUYECHUU (PUIUUECKHUX
SIBJICHUH U TPOLIECCOB, JIeJaTh BBIBOJbI C UCIIOIB30BAaHUEM JETyKTHBHBIX
¥ MHAYKTUBHBIX YMO3AaKIIOUEHHH, BBIABUIaTh TUIIOTE3bI O B3aUMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus ydeOHOW Qu3ndyeckon
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Haumbosee
HOJXOSIIETO ¢ YYETOM CAMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejabcKkue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT IMO3HAHUS;
IPOBOAUTH IO CAMOCTOSITEIHHO COCTABIIEHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
¢uznyecKuil SKCIEPUMEHT, HEOOJBIIOE UCCIEJOBaHUE (DU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPUMEHHMOCTh U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENTEHO (hOPMYTHPOBaTh 000OIIEHHS U BBIBOJBI TIO PE3yJIbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

POTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUINIECKUX
MPOIIECCOB, & TAK)KE BHIIBUTATh MPEITIONOKEHUSI 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3jIMYHbIC METOJbI, HHCTPYMEHTBI U 3alPOChl TIPU MOUCKE U
orbope MH(OpMAIMK WM JAaHHBIX C Y4ETOM MPEIJIONKCHHON y4eOHOH
dbu3ndecKoil 3a/1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAITUIO
pa3IMYHBIX BUIOB U (hOPM IPEICTABICHHS,

CaMOCTOSITEJILHO ~ BBIOMpPATh ONTUMAIbHYHO (OpPMY TMPEACTaBICHUS
UHPOpPMALIMM ¥ WUIIOCTPUPOBATH pEIIaeMbIC 3aJlaud  HECIOKHBIMHU
CXEeMaMH, JuarpaMMaMu, HHOU TpadruKOi U KX KOMOMHAIIASIMHU.

KoMMyHMKATHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeCTBHUA:

B XOJ¢ OOCYXKICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaTOB JIa0OPaTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKa3bIBaTh HJICH, HAIICJCHHBIC HA pEIICHUE 3aJadd M TIOJJICP’KaHUE
0J1aroxeraTeIbHOCTH OOIICHUS,

COTIOCTABIIATh CBOM CYXXIEHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
Jauajora, OOHapyKHUBATh Pa3IMIUe M CXOACTBO ITO3HIIHIH;
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BBIPAXKaTh CBOXO TOUYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

IIOHMMAThb W MCHOJIB30BAaThb  IIPEMMYyLIECTBA  KOMAaHAHOM W
UHAMBUAYAIbHON pabOThl MPU pPEIICHUH KOHKPETHOW (QU3ndYecKon
po0JIeMBbI;

IIPUHUMATh LIEJIM COBMECTHOW AESTEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JMOCTWKEHUIO: paclpelessiTh poiH, OOCYKIaTh IpPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITMIOJHATH CBOIO 4acTh pabOThI, JOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIPABICHUIO W KOOPAWHUPYS CBOM JACUCTBUSA C JPYTHMH
YJICHAMH KOMAaHJIbI;

OILICHMBATh KAa4E€CTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM yUaCTHUKAMHU B3aUMOJCHCTBHSL.

PerynsiTuBHbIE YHMBepcaJbHbIe YYeOHbIe 1eliCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYaIHsSX, TPEOYIOIIHX
TUTs1 petieHust GU3NIECKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  PEHICHUIN
(MHIMBUAYyaTbHOE, TIPUHSATHE PEIICHUS B TPYIIIE, MPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSITENIbHO COCTaBIISITh AITOPUTM pelieHusT (PU3NIeCcKOr 3a1auul WiIn
IJIaHa MUCCIEOBAHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh IIPEIJiaraéMbie BAPUAHTHI PEIICHUM;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlIeHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Ipeyiararh IjaH €€ U3MEHEHHUS],
OOBSCHATHP TPUYUHBI  JOCTWKEHHUS  (HEIOCTHXKEHHS) Ppe3yJbTaToB
JeSITENIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO  MCCIEAOBAHHUS WM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENCTB, M3MEHUBIIUXCA CUTYyallMil, YCTAaHOBIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LEIU U YCIIOBUIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WU JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroOro;
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npuU3HaBaTh CBOE MPaBO Ha OIMMOKY NPU PEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPXKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBo APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenust B 7 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

WCIIOJIb30BaTh  TMOHATHS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOIO/IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAWMHHIBI (PHU3NIECKIX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BemiecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXAaHWYECKOe JBWKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUs, PABHOACHUCTBYIOIIAS
cuma,  nedopmanus  (ymopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasznuyath sBIeHUS (quddy3us, TEIIOBOE IBUKCHHE YaCTHIl BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBIDKCHHE, WHEPIHS,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TENI C 3aKPEIIEHHON OCHIO
BpallleHus, Tepeqada JaBJICHUS TBEPABIMH TeJIaMH, XUAKOCTAMU U
razamy, arMocepHoe JaBJCHHME, IUIABaHWE Tell, MPEBpaIICHUs
MEXaHUYECKOW DHEPTyr) MO OMUCAHUI0 MX XAPAKTEPHBIX CBOWCTB U HA
OCHOBE OITBITOB, IEMOHCTPUPYIONTUX JaHHOE (PU3HUECKOE SIBIICHUC;
pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3WYECKUX  SBICHUUA B
OKpYXarolleM MHpE, B TOM 4YHuCie (U3MYECKHE SIBICHUS B TPUPO/IE:
IPUMEPHl ABMKCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKMBOH M HEXHBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAE U TEXHUKE, BIUSIHHE
aTMOC(EPHOTO NTaBJICHUS HA KMBOW OPTraHW3M, IJIaBaHWE PhIO, phluaru B
TEJIe YeJIOBEeKa, MIPH ATOM NEPEBOAUTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKK ) (DU3UUECKUX SIBJICHU;
OMHCHIBATh U3yYEHHBIC CBOMCTBA TeNl M (PU3NUYCCKUE SIBICHUS, UCIIONb3Ys
bu3ndeckne BeMUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTbh, CPEIHSST CKOPOCTh, CHJIa YIPYTOCTH, CHUJIAa TSHXKECTH, BEC
Tena, CWIa TpeHWs, naBicHWe (TBEPIOTO Tena, >KUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAS CUJIa, MEXaHUYecKas pabdoTa, MOIIHOCTb, TUIEUO CHIIBI,
MOMEHT CWJIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHHU3MOB,
KMHETHYECKas W TOTCHIIMAJIbHAS DHEPTHUs), MPU ONUCAHUHA TPABUIHHO
TPaKkTOBaTh  (PU3MUYECKHH  CMBICI  HMCIHOJB3YEeMBIX  BEIWYWH, UX
0003HAYCHUS W €IUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEITMYHMHAMH,
CTPOUTH TPpaPUKN N3YUEHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEITUIMH;



25

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKHE SBICHHUS U MPOLECCHI,
UCIIOJIb3Ysl TIpaBujia CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBWIO paBHOBecUs phiuara (0Joka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruH, NpPU O3TOM [aBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECKHUE SIBJICHUS, ITPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluuid NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHU, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarbs pacuy€THbIE 3amadyd B 1—2 JEHCTBUS, HCHOJIb3YS 3aKOHBl H
dbopMyIbl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIn3a
YCIIOBUS 33J1a4y 3alHUCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (hHU3HUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI1 PEUIeHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTh
MOJTy4YeHHON (PU3UUECKOI BETUUUHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
($u3NYECKUX METOAOB, B ONMCAHUN UCCIIEIOBAHUS BBIIETSAThH MPOBEPSIEMOE
npeanojoxenue  (Tumoresy),  pa3iuyaTbh W UHTEPIPETUPOBATH
MOJIYYEHHBI pe3yJIbTaT, HaXOJWUTh OIIMOKM B XOJE OMbITa, JeiaTh
BBIBO/IBI T10 €T0 pe3yJibTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SIBICHUNA WU
buznyeckux CBOICTB TEN: dbopMynupoBaTh MIPOBEPSIEMbIE
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3aMUChIBaTh X0/ OMbITa U POPMYIHPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHS PACCTOSHHUS, BPEMEHHM, MacChl Tena,
o0béma, CHJIBI M TEMIIEpaTypbl C UCHOJb30BAaHMEM aHAJNOTOBBIX U
upoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA MPHOOPOB C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJHONU (PU3NUECKON BEJIMYUHBI OT
JIpPYrol € HCIOJIb30BAHHEM MPAMBIX H3MEPEHUM (3aBHCHUMOCTH IIyTH
PaBHOMEPHO JBWXXYLIErocs Tela OT BPEMEHW JBHIKEHHS TENa, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBHCUMOCTH CHJIBI TPEHHUSI OT TUIOLIAAN CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YJUIMHEHHS MPYKUHbI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMaA
NOTPYKEHHON YacTH Teja U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJIaBaHUsl TeJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



26

IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHHUsI, Cenys NpPelIo)KEeHHOMY IJIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIWYMH B BHUJE
NPEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJIOBAHMUS,

MPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TeEja, CHUJIA TPEHHUS CKOIBKECHHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIOUIAs  CWUJla, JIEHCTBYyIOIlAs  Ha
HNOTPYXEHHOE B JKHUIKOCTh Te€J0, KOA()(PUIMEHT TMONe3HOro IeHUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEeAys NPEJIOKEHHOW HWHCTPYKUUHU: TIpU
BBITIOJIHEHUHU H3MEPEHHUM COOMpATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATh 3HAUEHHE UCKOMOW BEJIMYUHBI,

co0roAaTh npaBuia TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECbI, TEPMOMETp, JIMHAMOMETpP, COOOIIAIIIHUECS COCYAbl, OapoMerp,
phluar, MoJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTOCKOCTh;
XapaKTepu30BaTh MNPUHIUMNBl JACUCTBUA U3YYEHHBIX NTPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIE:
NOJIIUITHUKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIUYECKUA IIpecc,
MaHOMETP, BBICOTOMED, MOPIITHEBOI HACOC, ApEOMETP), UCIOJIb3YSI 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUI U HEOOXoauMble (PU3NYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALKMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3MYECKUX 3HAHUNA B TOBCEAHEBHOM
KU3HU Il obecniedeHrs 0€30MacHOCTH MPpU 0OpallieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIIEH Cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(OpMmanmu B HHTepHere B
COOTBETCTBHUHM C 33JIaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM M MyTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
uHPOpMaIIMIO, KOTOpas SBISETCS MNPOTHUBOPEUYUBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUHN y4E€OHBIX 3aJaHUN HAay4YHO-MOMYJISIPHYIO
JUTEPATYPY  (PU3UUECKOrO0  COJEpKaHMs, CIPABOYHBIE MaTEpHabl,
pecypcbl cetu HTEpHEeT, BiiaieTh NMpUEMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeobpazoBanusi HHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIUU (PU3NYECKOTO COAECpPKAHUS, B TOM
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qHclie MyOJWYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yJjbTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIENOBAaHUM, IpPU 3TOM TIPAaMOTHO HCIOJIb30BATh
U3YYCHHbI NOHATUHHBIM anmapaT Kypca (U3HMKH, COIPOBOXKAAThH
BBICTYIUJIEHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHHUI pachpeneniTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBICHHBIMHM 3aJa4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JEMCTBMI, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBIM  BKJaA B  JEATEIBHOCTb  TPYMNIbI,  BBICTPauWBaTh
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBAS MHEHHUE OKPYKAFOIIHX.

K xonIy o0ydenus B 8 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

MCIIOJIb30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arpEeTaTHBIE COCTOSHUS BEIIECTBA, KPUCTAIUTUIECKUC U
amop(HBIC TeNa, HACHIIICHHBI W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3MlyXa, TEMIeparypa, BHYTPCHHSSI DHEPTUs, TEIUIOBOM JBUTATEINb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsijl, HIEKTPUUECKOE M0JIe, TPOBOJHUKH
U AUDJICKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE TI0JIE;
pasnuyaTh SBJICHHS (TETUIOBOE PACHIMPEHHE W CKaThe, Teruiomnepenaya,
TEIJIOBOEC PaBHOBECHE, CMAUYMBAHUE, KAMWUISPHBIC SBICHUS, UCTIAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUcTauin3anus (OTBEpAEBaHUE), KHUIICHHE,
TerJionepeaaya (TEerIonpPOBOAHOCTb, KOHBEKIHS, U3ITy4YEeHHE),
AIIEKTpU3aLUs Tell, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCUCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJHUK C TOKOM, DJICKTPOMArHUTHAST WHITYKITHS)
0 ONHCAHUID HUX XapaKTEpHbIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (PU3NYECKHX SBJICHUN B
OKPY’)KalIIeM MHpEe, B TOM 4YHCIe (U3NYECKUE SBJICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KANWUIIPHBIE SBICHUS B TPHUPOJE,
KpUCTalbl B mpupoze, usnydenue ConHIila, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, JIEKTPUUYECKUE
SBJICHHUSI B aTMoc(epe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emMiH, Jpeid MOII0COB, POJIb MAarHUTHOTO TOJS IS JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOIUThH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBJICHUU;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TE M (PU3MUCCKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKre BeIUYMHBI (TEMIIepaTypa, BHYTPECHHSSI YHEPTHUS, KOJTUIECTBO
TEIJIOThI, YJeNbHAs TEIJIOEMKOCTh BEIECTBA, VyJAENbHAas TeruioTa
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IUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yHelbHAas TEIIoTa
CrOpaHHs TOIUTMBA, KOI(PPUIMEHT TOJNE3HOTO JEHCTBUS TEIUIOBOU
MAaIlIMHbI, OTHOCHUTEIbHAS BIAKHOCTh BO3/yXa, AJICKTPUUYCCKUU 3apsij,
Cuja TOKa, DJIEKTPUYECKOE HAMPSIKCHHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yAETbHOE  COMpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
DIIGKTPUYECKOTO  TOKa), TIpM OMHCAHWM TMPaBWIBHO  TpPAaKTOBATh
(GU3MYECKUN CMBICT WCIOJB3YEMBIX BEITUYHMH, 0003HAYCHUS U CIMHHIIBI
GU3MYECKUX BEIWYMH, HAXOIUTh (HOPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIWYWHY C JAPYTMMH BEITUYMHAMH, CTPOWUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITNYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKHe SBICHHUS U MPOIECCHI,
UCTIONIB3YSl OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpHUU
CTPOCHHUS BEIIECTBA, MPHUHIIMI CYIEPIO3UIINN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma JijIsl yyacTka 1elH, 3aKOH
Jlxoyns—Jlennia, 3akoH COXpaHEHHUS DSHEPrUH, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYEeCKOe
BBIp2KEHHUE;

OOBACHITh (U3MUECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIluid MPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCTICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBONCTBA (U3MUECKUX SIBICHHIA,
Gu3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyl B 2-3 JCHCTBUSA, HCIOJL3YyS 3aKOHBI U
dbopmybl, CBS3BIBArONINE (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIn3a
yCIIOBHUSI 3a/1addl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX NIl peUIeHWs] 3aJadd, BBIOMPATh 3aKOHBI W (OPMYIIHI,
HEoOXoauMbIe JUTsi €€ perieHus, MPOBOAUTh Pacu€Thl W CPaBHUBATH
MOJIyYeHHOE 3HaUYCHNE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMHU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOIIU
(GU3HYECKUX METOMOB, HCIIONB3Yysl OMHUCAHHWE HWCCIECIOBAHUS, BBIICIATH
IPOBEPSIEMOE TIPEIIONOKEHNE, OICHUBATh MPABWIBHOCTh IOPSAIKA
MIPOBEICHUSI HCCIICOBAHUS, I€JIaTh BEIBOJIBL;

MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3MUYECKHX SBICHUW WM
(bU3HYECKUX CBOWCTB TN (KAMMJUISIPHBIC SIBIICHUS, 3aBUCUMOCTD JTaBIICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MpPH M3IYYCHUU OT IIBETa H3Iydaromiei (MOTJIOoNaroIiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPhI KUIAKOCTH H
mwiomaan e€ TOBEPXHOCTH, OJJICKTpHU3aIUs Tel MW B3aUMOJCUCTBHE
DIIEKTPUYECKUX  3apsoB, B3aUMOACHCTBHE TIOCTOSHHBIX MAarHUTOB,
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BU3yaJIM3alsl MAarHUTHBIX TIOJIEH TTOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO TOJsi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpPOMArHuTa,
CBOMCTBa DJIEKTPOJABHUTATENI TMOCTOSIHHOTO TOKa): (OpMYJIUpOBAThH
poBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (DOPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTrypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3/lyXa, CHJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATH
pPE3yIbTaThl U3MEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKOI BETHMUUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM TOMEPEYHOro
CEUEHHUSA U YIEIBHOTO COMPOTHUBIICHHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYUIEr0 4epe3 MPOBOAHMK, OT HAaNpsKEHUS Ha  MPOBOJHUKE,
UCCIIEJIOBAaHUE TOCJIEIOBATEIbHOTO U  MapauIeTbHOTO  COSAMHEHHN
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBITNIOJIHATh M3MEPEHHUs], CIeNys NpPeIO)KeHHOMY IUJIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] W TpaduKos,
JIeNIaTh BBIBOJIBI 10 pe3ybTaTaM UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (PU3NYecKux BeaU4uH (yAesibHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE TMPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATh W3MEPEHHUs, cOOMpaTh
AKCMEPUMEHTAIbHYIO YCTaHOBKY, CIEeAysl MPEASIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHHUE BEINUNHBI,

coOJr01aTh MpaBuUiia TEXHUKKA 0€30MacHOCTH MIPpHU padoTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh TPHUHIIUIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX ONucaHud (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIbTMETP, CUETYUK DIJIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECCKUE
IPEIOXPAHUTEIH, YJIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBaxX (DPM3MUECKUX SIBICHUI U HEOOXOIUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTENIbHbIE
npuOoOpel MO CXEeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETP, TUTPOMETpP, ABHUraTEb BHYTPEHHETO
CrOpaHus, B3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMBI AIIEKTPUUYECKUX
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[eneil ¢ mocaeI0BaTeNbHBIM U MapaljIeIbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznuyasi yCIOBHbIE 0003HAYEHHUS JIEMEHTOB JICKTPUUECKUX LIETIeH;
OPUBOAUTh  MpHUMEpHl  (HAXOAWUTh  WHPOpPMAIMIO O  MpUMepax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1)1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUs 370POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIoLIeH cpene;

OCYILECTBJIATh TOUCK HMHPOpMaUUU (U3NYECKOTO COACPKAaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIONIHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH MHGOPMAILMIO, KOTOpas
SIBIISIETCSA IPOTHUBOPEYUBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
MCIOJIb30BATh MPU BBINIOJHEHUN yUEOHBIX 3aJlaHUi Hay4HO-IIOMYJISIPHYIO
JUTEpaTypy (PHU3UYECKOrOo COACpX aHHs, CIPaBOYHbIE MaTepHAalbl,
pecypcbl cetu VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpPAaTKHUE YCTHBIE COOOIICHHS,
0000mmass uHOpMAIUMI0O U3 HECKOJIbKUX MCTOYHUKOB (U3HUECKOTO
CONIep)KaHUs, B TOM YHCIE MYyOJWYHO WPEACTABIATH PE3yJIbTaThl
MPOEKTHOM WJIM KCCIEeN0BATENbCKON AEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCMOJb30BaTh HM3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBOXKJATh BBICTYIJICHHE MTPE3CHTAINEIH;

IOpY BBHINOJHEHUH Y4YEOHBIX MPOEKTOB W HCCIENOBaHUNA (HU3NYECKUX
IPOLIECCOB paclpeAesaTh OO0S3aHHOCTH B TPYMIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJIECIUTh 32 BBINOJIHEHUEM IUTaHA ACHCTBUIA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIH BKJIAJ B
JesITeIbHOCTD TPYIIIbI, BHICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIN:

UCIOJB30BaTh IOHATHSA: CHUCTEMa OTCYE€Ta, MaTepUalbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMXKEHHUS, Nedopmanus
(ympyras, MjacTU4ecKas), TPEHHE, LEHTPOCTPEMHTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IMEPErpy3KH, LUEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIIO,
LEHTP TSKECTU TBEPIOIO Tella, paBHOBECUE, MEXAHUUECKHE KOJeOaHus 1
BOJIHBI, 3BYK, MH(pa3ByK U YJIbTPa3ByK, 3JIEKTPOMATHUTHHIE BOJIHBI,
IIKaJIa 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTb,
CHEKTpPHI UCITyCKAaHUS W MOTJIONIEHUS, anb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIbL, SIAEPHAS SJHEPIETUKA;
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pa3nuuaTh SIBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
najieHue TeJl, pABHOMEPHOE JIBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHME, KOoJeOaTelabHOe IBMKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTPaKCHHE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JoKeHUe OeJoro cBeTa B
CHEKTp M CJOXXEHHUE CHEKTpaJbHBIX IIBETOB, JHUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3Ty4YEeHHs) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3HYECKUX SBJICHUA B
OKpyXaromeM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUA B MPHUPOJE:
MPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3X0, LIBETa TeJ,
ONTUYECKHUE SIBJIEHUS B MPUPOJE, OUOJIOTMYECKOE NEWCTBHE BUAMMOTIO,
yJIbTPapUOIETOBOTO U PEHTICHOBCKOTO HM3Iy4YeHHH, €CTECTBEHHBIN
panvoOaKTUBHBIN (POH, KOCMHUYECKHE Iy4H, PaJMOAKTUBHOE H3IyYCHHE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE pPAJUOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), NMPU STOM MEpPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN M (PU3NUYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyecknue BeNWYUHBI (CpeHssE W MTHOBEHHAs CKOPOCTh Tella TMpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMEIlleHHe, MyTh, YTrioBas
CKOPOCTb, CHJIa TPEHHUS, CUjla YIPYTOCTH, CHJIA TKECTH, YCKOpEHHE
CBOOOAHOTO TMAJeHHsl, BEC Tella, HUMIYJIbC Tela, WMIIYJIbC CHIIBI,
MEeXaHW4yecKass paboTa M MOIIHOCTb, MOTEHIUANbHAs JHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTON
NPY>KUHBI, KUHETHYECKash SHEprus, IOoJHAs MEXaHW4YecKas »JHeprus,
NEPUOJ U YacTOTa KoueOaHuil, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUSI CPENbl), IPU OMHCAHUU
NPaBUJIBHO TPaKTOBaTh (U3MUECKUN CMBICT MCIOJb3YEMbIX BEJIUYUH,
0003HaUeHUA W €JUHMIIBI (U3UUECKUX BEIUYMH, HAXOIUTb (HOPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH IPapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHE SBICHHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
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OPUHIUI CYNEPHO3ULIHMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH ['amuies,
3aKOHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT0O YHUCEN
OpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alUChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (U3HUECKHE TPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBCHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (HU3MUYECKUX SIBICHHIA,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

pemath pacu€THhle 3ajaud (omMparolmuecss Ha cucreMy u3 23
ypaBHEHUI), UCTIOB3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJauyM 3alUChIBaThb KpPATKOE
YCIIOBUE, BBISBISATh HEIOCTAIOIINE WM U30BITOUHbIE TaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJISl PELICHHs], TPOBOAUTH PACUETHI U
OIICHMBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HA4YeHHUs (U3UUECKOU
BEJIUYUHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(Gu3NYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HWCCIEIOBAHUS, BBLACIATH
IpPOBEpPSIEMOE MPEANOJOKEHHUE, OLIEHUBaTh MPABWIBHOCTh MOpsIKa
NPOBEICHUS]  UCCIEIOBAaHUS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOJEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SIBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl SHEPTUH, 3aBUCUMOCTh NEpHOJa KOJeOaHWM NPy KUHHOTO
MasiTHUKA OT Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCHUMOCTb OT
aAMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHOE PAaCIIPOCTPaHEHUE CBETA,
pa3ioxeHre Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKajie M CBOWCTB H300paKeHHSI MpeaMeTa B COOMpAOIICH
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3ITyUECHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTaHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/ZOBaHUs, OMUCBHIBATH XOJ  OMNbITAa M €ro  pe3yJbTarhl,
(GbOopMyIpPOBATH BHIBO/IHI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUI0 MPSMBIX U3MEPEHUM, ONpeesiss
cpenHee 3HayeHUE u3MepsieMoil BeauuMHbl ((POKyCHOE paccTosiHHe
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a H3MEPEHUSs
(M3MepuUTENHHOTO MPUOOpPA);

OPOBOAUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb MYTH OT BPEMEHH
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IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEpHoja
KoJe0aHUN MaTeMaTU4EeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIIEHHs OT yIia
NaJicHus): TIUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (pUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
(u3nyeCKuX BEIMYMH B BUAE TaOIMI U IpaduKoB, JeiaTh BBIBOJIBI I10
pe3ysbTaTaM MCCIEA0BaHNUS;

IPOBOANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOIHOTO MaJeHus, KECTKOCTb MPYKUHBI, KOIPPUIUESHT
TPEHUsI CKOJIbKEHMsI, MEXaHHueckas paboTa M MOLIHOCTb, 4YacTOTa U
nepuos KojaeOaHMH MAaTeMaTU4eCKOro U MPY>KUHHOTO MAasTHHUKOB,
OMTHYECKasT Cuia CcOoOuparomiel JIMH3bI, PAAUMOAKTUBHBEIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITMIOJHATh U3MEPEHHUS, CIIEeAYs NMPEIOKEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUM;

co0roAaTh MpaBuia TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
obopymoBaHuEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YUYEHHBIX (PU3NYECKUX MOAEIEH:
MaTepuaibHas TOUYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETApHas MOJENIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIpa;

XapaKTepu30BaTh MNPUHIUIBI JACWCTBUA U3YYCHHBIX TPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHUCIE:
CHOUIOMETP, NaTYMKH IIOJIOKEHHUS, PACCTOSHUSA M YCKOPEHMs, pAKETa,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3MMETp, Kamepa Bunbcona), uCHoib3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SABJICHHUM W  HeoOXonumble (hU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH M3YUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBbI IJif
IOCTPOEHUS N300paXKEHUM B IIJIOCKOM 3€pKajie U coOuparoiien JuH3e;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MH(POPMALKIO O  I[pUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MYECKMX 3HAHUH B IOBCEIHEBHOU
KU3HU I oOecrieyeHus: 0€30MacHOCTU MPHU OOpalllEeHUH C MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbS U COOIOACHUSA
HOPM KOJIOTUYECKOTO MOBEJEHMSI B OKPYIKaIOLLEH CpEIE;



34

OCYIIECTBIISATh MOUCK WHPOpManmuu (U3UYECKOTO COJIEpKAaHUS B
HNuTtepHeTe, caMOCTOATENBHO (HOPMYJIUMPYSI MOMCKOBBIN 3aMpOC, HAXOAUTD
NyTH ONpPEAENICHUs IOCTOBEPHOCTH MOJYYeHHOU MH(OpMAIMK HA OCHOBE
UMEIOUINXCS 3HAHUN U TOTIOJTHUTENIbHBIX UCTOYHUKOB,;

UCIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0  COJEpPKaHMs, CIOPABOYHBIE MaTEpHalbl,
pecypcbl cetu HTepHeT, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJMYHO MPENICTABIATh PE3YIbTaThl TPOESKTHOM HIIA MCCIIEI0BATENBCKON
NEeSATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIONb30BaTh  M3yYECHHBIN
NOHSATUWHBIN ammapar Hu3y4dyaeMoro pasaena (U3MKH U COMpPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ yd4€ToM O0COOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3e/ioB U TeM (uudgposbIe)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUpa
bub6nunoreka [IOK
1.1 ) - 2
MK = HayKa O PHpOae https://m.edsoo.ru/7f416194
bub6nunoreka [IOK
1.2 ) 2 1
HBIHCCIHIE BEIAHIbL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBINM METO, TTO3HAHMS 2 1 bubmorexa HOK
) Y g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3znea 2. IlepBoHayasibHbIE CBeJ€HUS 0 CTPOCHUU BellleCTBA
bub6nunoreka [IOK
2.1 CtpoeHue BelecTBa 1
TPOCHIE Bellects https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOICCTBUE YaCTHI] ) 1 bubmuorexa [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bub6nunoreka [IOK
2.3 A 2
TPEraTHBIC COCTOARMA BetlecTha https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHHe U B3auMoO/ieiicTBUE Te
bubnunoreka [IOK
3.1 M 3
CXAHITHECKOC ABIDKEIHC https://m.edsoo.ru/7f416194
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but6mmoreka [IOK
2 41 4 1
3 HEPIHL, Macea, TAOTHOCTR https://m.edsoo.ru/7f416194
bubnunoreka [IOK
. .B 14 2
33 Cuna. Bupt cun https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pasznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 asnenue. llepenaua naBneHust TBEpABIMU 3 bu6muoreka [JOK
' TeJlaMH, XXUAKOCTIMHU U Tra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBIICHAE KHAKOCTH > https://m.edsoo.ru/7f416194
bub6nunoreka [IOK
4, A
3 TMOC(epHOE AaBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUIKOCTH U T'a3a Ha MOrPYKEHHOE 7 3 but6mmoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Nroro no pazaeny 21
Pa3nea 5. PaGora 1 MOIIHOCTB. JHeprus
but6mmoreka [IOK
1 P 1
> a6oTa 1 MOMHOCTE 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 II 1
> POCTRIC MeXamsMet > https://m.edsoo.ru/7f416194
bub6nunoreka [IOK
. M 4 1
33 CRAMUHCCRAT SHEpTH https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12
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8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TEM nmudpoBbIe
Ne ni/m P Kontpouabnbsie IIpakTnueckmue (mupp )
NMpoOrpaMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TenioBble iBJIEHNS
1.1 CTpoeHHne U CBOMCTBA BEIIECTBA 7 bubmorexa TIOK
’ p m https://m.edsoo.ru/7f4181ce
bubnunoreka [IOK
. 1
1.2 Tenosbie mporieccy! 21 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgen 2. DiiekTpryeckre U MArHUTHbIE SIBJICHUSA
DNIEKTpUUYECKHE 3apsiibl. 3apsKEHHBIE Tella bu6muoreka [JOK
2.1 . 7 1
U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
. i i 2 2
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 0 7 hitps://m.cdsoo.rw/7f418 1 ce
but6mmoreka [IOK
. 1 1.
2.3 MaruutHIe ABICHHA 6 > https://m.edsoo.ru/7f4181ce
bubnunoreka [IOK
. 4
24 DTIEKTPOMATHHUTHAS ML KL https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 14.5




38

9 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM uudgpoBbie
Ne ni/m P Kontpouabnbsie IIpakTnueckmue (mupp )
NMpoOrpaMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4ecKoe IBMKCHUE U CIIOCOOBI €T0 10 1 bubnuoteka [JOK
’ OIMCaHHUS https://m.edsoo.ru/7f41a4a6
1.2 B3aumonelicTsue Ten 20 1 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUSI 10 3 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHACCKHE KOTCOaHHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CRAHHICCIHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIEe U 6 5 bu6muoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PaCIIPOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK
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https://m.edsoo.ru/7f41ada6

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.cdsoo.ru/7f4 1ada6
bubnunoreka [IOK
4.3 Paznoxxenue 6emoro cBera B CIEKTP 3 2 https://m.odsoo.r/7¢4 1adat
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bubnunoreka [IOK
5.1 Hcnyckanne v morionieHue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bubnunoreka [IOK
52 C 6 1
TPOCHHE aTOMHOTO fipa https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 A 7 1
FIEPHEIC peatind https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepIKAHMS 9 ) bubnmoreka [JOK
) Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC
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Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTuyeckue
padoThbI

Jlara
U3yYeHHS

DJIEKTPOHHbBIE
uugposeie
o0pa3oBaTejibHbIE

pecypchbl

®dusuka — HayKa O IPUPOJE.
SBnenus npupoabl. Puzndeckre
SIBIICHUS

MexaHu4decKkue, TEIIOBEIE,
AJIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®dusnuecKkue BEITMUYUHBI U UX
U3MepeHue

Ypoxk-uccienoanue "N3mepenue
TEeMIIEpaTyphl MPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTuuKa
TeMIeparypbl”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbBIE
HayKH U3y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIA METOT
no3Hanus. Onrcanue GU3HIeCKuX
SIBJICHUM C TTOMOIIILIO MOJIEIEH

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

VYpoxk-uccienosanue "l[IpoBepka
TUIOTE3bI: NaJbHOCTh MOJETA IapHKa,
MyIIEHHOTO TOPU30HTAIIBHO, TEM
OoJpIlie, YeM OOJIbIIe BBICOTA ITycKa"
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Crpoenue BemectBa. ONbITHI,

but6mmoreka [IOK

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE hitps//m.cdsoo.ru/ff09fe0a
BEIIeCTBA
8 JIBU>KeHMEe 4yacTUIl BEIIECTBA bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMNbITHI IO
9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS
ra30B»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHn4deckoe ABUKEHUE.
12 PaBHOMEpHOE M HEPaBHOMEPHOE bubmmorexa LOK
https://m.edsoo.ru/ff0a05¢6
JIBUKCHHUE
bubnunoreka [IOK
13 Cropocts. EAuHHUBI CkopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer myTu 1 BpeMeHM IBUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ac4
Hnepuus. 3aKoH UHEPIUH.
15 BsapII)Moz[eﬁCTBHe TeJ'IpKaK MpUYUHA bubnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUKEHUS TEJ
16 ILnotHOCTH BemiecTBa. Pacuer macchl bubnuorexa [JOK
1 00beMa Tejia 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopartopHnast pabora «OnpeaeneHnue
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INIOTHOCTHU TBép)IOFO TCIIa»

Permtennie 3agau mo reme "ImoTHOCTE

bubnuoreka [IOK

18
BemiecTBa" https://m.edsoo.ru/ff0al23c¢c
Cuia Kak XapakTepucTuka
19 B3aumoiecTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
Jlabopartopnast pabora «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(nedopmanun) NpyUHBI OT
IIPUIIOKEHHOM CUJIIBD»
21 SBnenue TaroreHud. Cuna TSXKECTH
CBsi3b MEX]ly CHIION TSKECTH U
. bubmuorexa [JOK
22 Maccol tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 mo treMme "Cria TshKecT
3 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bu6muoreka [JOK
du3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK
24 Hszmepenue cui. J[uHamMmomer
P A P https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHUJI, HalPaBJIEHHBIX
26 110 OJHOM MPsIMOK bubmorexa OK
. p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOImAst CUII
7 Pemrenue 3agad mo reme
"PaBHonelicTBYIOMIAs CHIT"
)3 TpeHue CKoNbXEeHUS U TPEHUE MTOKOSI. bubmmoreka [JOK
TpeHue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHnas pabora «3yuenue bubmuoreka [IOK
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3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IaBJIICHUS U
XapaxkTepa COIPUKACAIOLIUXCS
IMOBEPXHOCTEMN

https://m.edsoo.ru/ff0alcc8

Pemenwue 3aa4 Ha onpeeiieHne

30 PaBHOJICHCTBYIOIIEH CHITBI
Pemrenue 3agaud mo reMam: «Bec

31 tena», «['paduueckoe n3obpaxxkeHue bubnmoreka [JOK
cun», «Cunbl», «PaBHogecTByOIIAs https://m.edsoo.ru/ff0alde0
CHID»

Konrponbnas padora no remam:
«MexaHndecKkoe ABMKEHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKeHUE CUITY,
«Cumb»

3 Jasnenne. CriocoObl yMEHbBIIICHUS U bubnmoreka [JOK
YBEJIWYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 IaBJIIEHH Ta3a OT 00bEMa, buommorexa HOK

https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
[lepenaua naBieHUs TBEPIBIMU
35 TGJ‘II;MI/I, JKUOKOCTSIMU U Irja3aMI/1. 3akoH bubmmorexa LOK
https://m.edsoo.ru/ff0a25b0
ITackans

16 JlaBneHue B )KMAKOCTH U Tase, bubnunoreka [IOK
BBEI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau mo Teme «JlaBienue B bub6nunoreka [IOK
JKUIKOCTH U rase. 3akoH Ilackamnsa» https://m.edsoo.ru/ff0a2826

38 Coobmaromuecst cocy bl but6mmoreka [IOK
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https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK

39 I'mapa ECKHI Ipecc
HAPABITHHACCIIH P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuraeBon
SKUJKOCTHBIN HacoC
Atmocdepa 3emuu. [IpudnHb
CYIIIECTBOBAHUS BO3IYIIHON
41 0}6]OJIO‘-IKI/I 3emin 33.]3};/ICI/IMOCTB bubmmorexa TIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBICHUS OT BHICOTHI
HaJ YPOBHEM MOps
but6mmoreka [IOK
42 Bec Bo3nyxa. ATmMocdepHoe aBiieHHE
BOSAYX T™OChEpHOC AaBicHn https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo aBIeHUS. bu6muoreka [JOK
Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHHA OT BBICOTHI Ha, OBHEM bubmorexa LOK
a AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoua. AtmocdepHoe bu6muorteka [IOK
JABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemtenue 3agad mo reme
"ATtmocdepHoe naBneHue"”
JleiicTBHE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEIIO bubmmorexa TIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHUJIBI, bubnunoreka [IOK

JNEHUCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc
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49

JlabopartopHnast pabota 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJE OT 00BbEMaA MOTPyKEHHOM
B KHMJIKOCTb 4aCTHU TEJIa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IIlnaBanue Tea

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopartopHnast pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOJAKHU U
onpeeneHue e€ rpy30no bEMHOCTH"

52

Pemrenne 3agaud mo temam: «IlmaBanue
cyn0B. Bo3nyxomniaBaHuey,
«/laBiIeHHE TBEPABIX TEI, JKUIKOCTEN
Y Ta30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MorHocTs. EqUHUIBI MOIITHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3 {82

55

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOH IIPH
noabEMe 1o jgecTHuie"

56

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha peiuare

57

KontponbHas paboTa mo teme
«JlaBineHue TBEpAbIX TEN, )KUIAKOCTEH
1 ra3oBy» / Beepoccwuiickas
nmpoBepoyHas pabora

58

PesepBHbIit ypok. Pabora ¢ Tekctamu

bubnunoreka [IOK
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o Teme «JlaBineHue TBEPABIX Tel,
JKUAKOCTEH U Ta3oBy / Beepoccwuiickas
poBepouHas pabota

https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuke, ObITY U IPUPO/IE.
Jlabopartopnast pabota
«HccnenoBanue yciIOBHI paBHOBECHS
phIyara

0.5

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

60

Pemrenue 3agad mo teMe «Y CIOBUSI
PaBHOBECHUS pbIUaray

bubnunoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurmenT monesnoro neicTBust
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/ naknonHOM
TUTOCKOCTHY

0.5

62

Pemtenne 3agay mo teme "Pabora,
MorntHoctb, KIT/"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHu4deckasi HEpTrusl.
Kunernueckas 1 moTeHIagbHas
SHEPTUst

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

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUHn

bubnunoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKCIEepUMEHTAIbHOE OIIPEEICHHE
M3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLIUAJIbHON SHEPTHH NTPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

66

KonrtponsHas pabora no teme
«PaboTra 1 MOIITHOCTb. DHEPTHUs»
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67 PesepBubIii ypok. PaboTa ¢ TekcTamu | bu6muoreka [JOK
o Teme "MexaHudeckoe IBrkeHue" https://m.edsoo.ru/ff0adee6
PesepBubIii ypok. PaboTa ¢ TekcTamu
68 o teMe "Padorta. MOIIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 4 12

[TPOTPAMME
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8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi ~ oOpa3oBaTeJibHbIE
padoThI padoThl
pecypcsbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEpIOTO, )KUIKOTO U 1 bubnunoreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA |
BEIIECTBA HAa OCHOBE ITOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KaWUISIPHOCTD. 1 bubmuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TertoBoe paclIMpeHne U CoKaTUe 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YacTHIL
9 Baytpennss sneprusi. CriocoObl 1 bu6muoreka [JOK
W3MEHECHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunae! Tenonepenaun 1 but6mmoreka [IOK
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https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[Ipaktrueckoe
HUCIOJIL30BaHNE TEIUIOBBIX CBOUCTB

but6mmoreka [IOK

11
BELIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y nenbpHast bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEII0OBOTO OanaHca. bubnmoreka [JOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccneaoBaHue IBIEHUS bubnunoreka [IOK
TEII000MEHa NPU CMEUTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y ropsideit BOJbI"
Pacyer konmdecTBa TETIOTHI,

15 HE00XOAUMOTO JJIsl HAarpeBaHus TeJa
Y BBIICISIEMOTO UM TIPU OXJIQKICHUN

16 Jlabopartopnast pabota "Onpezenenne bu6muoreka [JOK
YIEIbHOW TETNIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IebHAas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBiienue u oTBEpACBAHUE

18 KPHUCTAIINYECKUX IT)eJI VYnenpHas bubmmorexa TIOK

P ' https://m.edsoo.ru/ff0a71d2

TEIJIOTa TUTABIICHUS

19 Jlaboparopnast pabota "Onpezenenue bu6muoreka [JOK
YAEIbHOU TEIJIOTHI TIaBJICHHS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bubnunoreka [IOK
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napooOpa3oBaHuUs U KOHJICHCALIUH.
3aBUCUMOCTD TEMIIEPATYPbl KUIIEHUS
OT aTMOC(EPHOT0 JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEIBLHOMN BJIIAJKHOCTH BO3TyXxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwe 3a1a4 Ha onpesieieHue
BJIQ)KHOCTH BO3JTyXa

24

[TpuHIUIBI pabOTHI TETIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aABurares.
T€HHOBBIG JABUTATCIIN U 3allliuTa
OKpYKarolle cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHsI U MTPEBPALICHUS
SHEPTUH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka Kk KOHTPOJILHOMU paboTe
o TeMme "TennoBble ABICHUS.
H3MeHeHue arperaTHbIX COCTOSIHUI
BenrecTna"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonrponsHas pabora no teme
"TemoBble ABiIeHUsA. M3Menenne
arperaTHbIX COCTOSIHUI BemecTna'

bubnunoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apSI0B

30

VYpoxk-uccienoBanue "DieKTpuzanus
TeJl UHAYKIUEH U IPU
CONPUKOCHOBEHUH"
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B3anmopeiicTBre 3apsyKEHHBIX TEIL.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DJIEKTPUYECKOE TOJIE.
1 HarmnpsikeHHOCTB 3JIEKTPUYECKOTO bubnmoreka [JOK
nosst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOJIEH
Hocurenu snexkrpuyeckux 3apsaos.
33 DneMmeHTapHbIi 3apsa. CTpoeHue
aToma
34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH bu6muorteka [IOK
COXPaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha npruMeHEeHNE bu6muoreka [JOK
CBOWCTB AJIEKTPUUYECKUX 3aPsJIOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €r0
36 cyuiectBoBaHus. IcTOUHMKH bubnnorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSA AIEKTPUYECKOTO TOKA bubmorexa [TOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere
38 AJIEKTPUYECKOTO MOJI Ha MPOBOIHUKU 1
U TADIICKTPUKH"
39 DNEeKTPpUYECKHU TOK B METaJLIaX, bubnmoreka [JOK
JKMIIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpruyeckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlaboparopHas pabota
bubnunoreka [IOK
41 "N3mepenue u peryanpoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6
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DJIEKTPUYECKOE HAMPSIKEHHUE.
BoasTmerp. JIabopaTtopHast pabota

but6mmoreka [IOK

42 "U3mepeHue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%¢14
HarnpsokeHus"

43 ConpoTuBieHne MPOBOJHUKA. bu6muoreka [JOK
VY ienbHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopartopHnast pabota "3aBUCUMOCTh

44 ANEKTPUYECKOTO CONPOTUBIEHUS 1 bubnmoreka [JOK
MMPOBOJHUKA OT €r0 JUIUHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTeprana"
3aBUCHUMOCTD CUJIbI TOKA OT

45 HanpsbkeHus. 3akoH OMa J1sl ydacTka bubmorexa [TOK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopnas pabota
"HccneagoBaHue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYIIETO Yepe3 PE3UCTOp, OT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHHMS IPOBOJHUKOB
Jlabopartopnast pabora "IIpoBepka

43 MpaBuUia CIOKEHUS HAMIPSKEHUN TPU 1 bu6muoreka [JOK
IOCJIEAOBATEIIbHOM COEIUHEHUH JIBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos”
Jlabopartopnast pabota "IIpoBepka

49 MpaBuia Jis CHIIbl TOKA NP 1 bubnuorexa [JOK

napajuieIbHOM COEAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle
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Pemenue 3aga4 Ha npruMeHEeHNE

50 3akoHa Oma g pa3aIndHoro bubmuorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOITHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u Il\)/IOIHPII)OCTI/I 3neKTp HYECKOTO Bubmiorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUECKUE TN U TOTPEOUTETN
53 DIIEKTPUUECKOI DHEPTUU B OBIT Brbmuorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
54 ITocTosTHHEIC MATHUTEI, UX
B3aHMOJCUCTBUEC
55 Ypok-uccnenosanue "M3yuenue bubnmoreka [JOK
MOJIEH IIOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarHuTHoe I10J1e
bubnunoreka [IOK
56 3eMiId U €ro 3HaueHue I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUIECKHUE 3aps/Ibl.
57 3apsoKeHHBIE TENA U UX Brbmuorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTBus. [10CTOSIHHBII
AJIEKTPUYECKUMA TOK"
KonrtponsHas pabora no teme
"DIEeKTPUUECKHE 3aPSIbL.
P P but6mmoreka [IOK
58 3apspKeHHBIE Tena U UX

B3aumoercTBus. [locTostHHBIN
anekTpudeckuii Tok" / Beepocceuniickas

https://m.edsoo.ru/ff0abeal
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mpoBepoyHas padbora

59

PesepBHbIit ypok. Pabora ¢ Tekctamu
o teme "[locTosTHHBII
anekTpudeckuii Tok" / Beepocceuniickas
poBepoyHas pabora

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

60

OmnsIT OpcTena. MarauTHoe nosue
JIEKTPUUYECKOr0 TOka MarHuTHoe
0JI€ KaTyIIKHU C TOKOM

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[TpuMmeHeHne IeKTPOMArHUTOB B
texHuke. JJaboparopuas pabota
"N3yueHue qeicTBUS MarHUTHOTO
TOJIs1 HAa MPOBOJHUK C TOKOM"

0.5

bubnunoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

QHCKTpOI[BI/IFaTeJIB IIOCTOAHHOI'O
ToKa. Mcnonp3oBanue
QJICKTPOABUT aTelle B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
Jlabopartopnast pabota
"KoHcTpyupoBaHue v U3y4eHue
paboTHI ANIEKTpOoABUTATENS "

bubnunoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apanest. 3akoH
3JIEKTPOMATHUTHON UHIYKLIHMH.
[TpaBuio Jlenma

64

Onextporeneparop. CriocoObl
MOJTyYCHUS JIEKTPUUECKOW IHEPTUH.
DNEeKTpPOCTaHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
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1o TeMe "DNEeKTpUYECKue u
MAarHUTHBIE sIBJIeHUS"

KontponbHas paboTa mo teme

bubnunoreka [IOK

66 ;i;ee;;zfmecxne 1 MarHITHbIC ! https://m.edsoo.ru/ff0acb14
67 PesepBHblil ypok. PaboTta ¢ Tekctamu | bu6muorteka [IOK
1o teme "TertoBbie ABIeHUA" https://m.edsoo.ru/ff0accSe
68 PesepBHblil ypok. PaboTta ¢ Tekctamu 1
o teme "MarauTHeIC ABICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 4 14.5

[TPOTPAMME
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9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoxa Beero Koutpoabubie IIpakTuyeckue f:;;:ennﬂ ngl;l;l;zz:;eenbﬂme
padoThI padoThI pecypesI

| MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO ABUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE psIMOSIMHEWHOE 1 bubmmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsAMOIMHENHOE

4 neukeHue. CpeaHsis U MTHOBEHHas 1
CKOPOCTH

5 [IpsamosnHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh PSAMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'paduk ckopoctr
Jlaboparopnast pabota "Onpezenenue

7 YCKOpEHUS Teja Npu 1 | bubnmoreka [JOK
PaBHOYCKOPEHHOM JBHW>KEHHUH IO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBobOogHoe nagenue Tei. OnbIThI |
lanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnuoreka [IOK
oKpyxkHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76
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oOpamienus. JInaeitHas u yrioBast

CKOpOCTH
10 LlenTpocTpeMUTETLHOE YCKOPEHHE
1 IlepBeiit 3akoH HproTona. Bektop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 BTopoii 3akon HeroToHa. bubanorexa [HOK
PaBHopelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3agau Ha npuMeHeHnE bubnnorexa [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aebbc
bubmuorexa [JOK
15 Cuia ynpyrocru. 3akon T'yka https://m.edSO(I;.Iru/faneca2
16 Pemrenue 3agad mo teme «Curia
YOPYTOCTHY
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH TPYKUHBD) https://m.edsoo.ru/ff0ace28
bubmuoreka [JOK
18 Chita TpeHHs httDs://m.edSO(I)_.[ru/fanﬂ 38
19 Pemenue 3amgad nmo reme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpexnenenue bubnuoreka [IOK
Kod(duUIMeHTa TPEHUS CKOJbKCHHS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo reMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa HOK
N https://m.edsoo.ru/ff0atb8e
TpeHUs
” Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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majeHust

Ypok-koHpepeHnus " [IBrkeHne Tel

23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenne 3aga4g no teme "Cuna
24 TSOKECTH U 3aKOH BCEMUPHOI'O buGnnorexa LIOK
" p https://m.edsoo.ru/ff0af5{8
TSATOTEHHUS
25 IIepBas kocMHu4eCKasi CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepruanbHOM TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C bubmorexa LOK
.. " https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBecHEe MaTepruanbHOM TOUKH.
AOGCOIIIOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHONW OCBIO BPALLCHHUS.
MowmeHnT cuinsl. LlenTp TsKecTn
)3 Pemenue 3amau mo teme "MoMeHT bubmuoreka [JOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTeE MO
29 TeMe "MexaHnuecKoe IBUKEHUE buGnnorexa LIOK
. | ) https://m.edsoo.ru/ff0b0408
BsaunMonelicTBue Ten
KonrponsHas pabora no teme
30 "MexaHn4YeCcKO€e IBIKEHUE 1 bubmorexa LOK
. | ' https://m.edsoo.ru/ff0b06ec
B3anmonelicTBue Ten
31 Nmnynse Tena. Ummynsce cuibl. 3aKoH bubmuorexa [JOK
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COXPAHEHHUS UMITYJIbCA. YTIPYToe U
HEyIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3agad mo reMe "3akoH

bubmuoreka [JOK

32 COXpaHEHUS UMITYJibca" https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koH(pepenuus "PeakTuBHOE
IBUKEHHE B IPUPOJE U TEXHUKE"
bubnnorexa [JOK
34 Mexanuyeckasi paboTa U MOIITHOCTh hitps:/ /m.edsogru JE0b0ag4
35 PaboTa cHIIBI TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTHU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabora «Onpenenenue
16 paboOTHI CHITBI TPEHHS TIPH
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAIILHON TOBEPXHOCTH
17 CBs13b HEPTUH U paOOTHI.
[ToreHimanpHas >HEPTUst
18 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU SHEPrUun https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHMS YHEPTHUH B
MEXaHUKe
40 Jlaboparopnas padota «3yueHnue bubmmoreka [JOK
3aKOHA COXPaHEHUS SHEPT UM https://m.edsoo.ru/ff0b12fe
A1 KonebaTenbHOE IBMIKEHUE U €T0 bubmuoreka [JOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnnorexa [HOK
BreinyxneHnsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuyecKuii U NpyKUHHBINA

MasiTHUKH
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44

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KolebaHu 0T KECTKOCTU
MPY>XKUHBI X MACCHIL ITPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpatienue sHEepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

Jlaboparopnas pabota «Onpenenenue
YJaCTOTHI U TIEPHO/Ia KoJIeOaHn i
NPY>KUHHOTO MasTHHKa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJIcOaHH
rpys3a, IOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHBL. CBOMCTBa
MEXaHU4eCKUX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koupepenus "MexaHU4IeCKHe
BOJIHBI B TBEPIOM TEIIE.
CeiicMuueckue BOJIHBI"

50

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC

53

VYpok-koHpepenus "YnpTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

bubmuoreka [JOK
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Teme "3aKOHbI COXpPaHEHMUSI.
MexaHnueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b2510

KontponbHas paboTa mo teme

55 "3aKoHBI cOXpaHeHHs. MexaHnyeckue
KoJieOaHus U BOJIHBI"
56 DNEeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNEeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepenmus "lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb30BaHmne 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
. bubmmoreka [JOK
59 CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemrenue 3amau Ha onpeeneHue
60 4acTOTHI U AJIMHBI AIEKTPOMarHuTHOU
BOJIHBI
DneKkTpoMarHuTHasi IpUpoIa CBETa.
61 CxopocTtb cBeTa. BonHoBbIE cBOCTBa bubmmorexa [OK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsimMonuueitHoe
bu6mmoreka [IOK
62 pacrnpoCcTpaHEeHHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHs CBETA. 3epKajia.
bubmuoreka [JOK
63 Pemenue 3aga4 Ha npruMeHEeHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTpPaKCHHsI CBETa
64 [Ipenomnenue cBera. 3aKoH bubnmoreka [JOK
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IMpECIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

ITonHOE BHYTpEeHHEE OTpaXEHUE CBETA.

bubmmoreka [JOK
65 Hcnonbs30BaHue MOTHOTO BHYTPEHHETO httos://m.ed i J——
ps://m.edsoo.ru c5c
OTpaXEHUS B ONTHYECKHUX CBETOBOAAX
JlaGopatopnas pabota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPETIOMIICHUS
CBETOBOTO JIy4a OT yIJia aJIeHus Ha
rpanuue "Bo3gyx-crekino""
Ypok-koHpepennus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaAXKCHHUSI:
CBETOBO/IBI, OITUKOBOJOKOHHAS CBA3L"
bu6mmoreka [IOK
68 JIunzel. OnTuyeckas Cuiia JTUH3bI
https://m.edsoo.ru/ff0b3f2¢c
bubmuoreka [JOK
69 [TocTpoenue n300paxeHu B THH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "Onpexnenenue
. bubmuoreka [JOK
70 (OKYCHOTO PACCTOSIHUS U ONTHYECKOM 1
CHTE cobHparomeii aH3H" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHus "OnTudeckue bubnnorexa [HOK
JMH30BbIe TPUOOPH" https://m.edsoo.ru/ff0c0a7e
bubnnorexa [HOK
72 I'na3 kak ontuyeckas cucteMa. 3peHue &
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "JledexTo
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6emoro cBera B CIEKT.
74 Omnertel HetoTona. Crnoxenue bubnmoreka [JOK

CHEeKTpaJibHBIX 1[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c
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JlabopaTtopHnast pabota "OMBITHI 11O
pas3NoKeHuIo O6eJI0ro cBeTa B CIEeKTp U

75 BOCIIPHUSITHIO 1[BETA MPEAMETOB TIPU UX bubmorexa HOK
p H pes p https://m.edsoo.ru/ff0cO0e2a
HaOJIIOICHNH Yepe3 [IBETOBbIC
¢buabTpHI"
VYpoxk-npaktukym "BonHoBBIE
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepeHys u audpaxaus”
77 OmnsiTel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
Hcnyckanue v morioneHne cBera
79 aromoM. KBaHTbl. JInneiuareie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubmmoreka [JOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTB U €€ BUBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHOro spa. Hykinonnas bubmmoreka [JOK
MOJieJIb https://m.edsoo.ru/ff0c18ac
23 PanpnoaktuBHbIE TPEBpALLCHHUS. bubnnorexa [HOK
H3otomns https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo Teme: bubmuorexa [JOK
"PagnoakTrBHBIE TTpEBpaIlCHHS " https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nonypacnana
Ypoxk-koHdepenus "PagroakTHBHBIC
P Gepenu 8 bu6mmoreka [IOK
86 W3JIy4eHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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S nepHblie peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsI0BOr0 U MaCCOBOTO bubmmorexa [OK
P p https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus CBsA3M aTOMHBIX siiep. CB3b bubmmoreka [JOK
MAacChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no teme "SnepHbie
peakuun"

90 Peakuuu cunTesa u nenenus saep. bubnnorexa [JOK
Ucrounuku sueprun CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "AnepHas

91 sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITyUYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka K KOHTPOJILHOM pabOTE MO

9 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"

KonrtponsHas pabora no teme

93 "DNeKTpOMAarHUTHOE MOJIE. |
DNEeKTPOMarHUTHHIE BOJHBI.

KBanrtoBsie siBneHus"
[ToBTOpenue, o0o0IIeHNE.

94 JlaBoparopHubie pabOTHI IO KypC Bubmmorexa LIOK
" p pv p | ypey https://m.edsoo.ru/ff0c245a

B3aumonelictue Ten
[ToBTOpenue, o600menHue. Pemenne
bu6mmoreka [IOK
95 pacUeTHBIX ¥ KAYECTBEHHBIX 3a]1a4 110
" " https://m.edsoo.ru/ff0c2572
teme "TernoBslie mpoLecChl
96 [ToBTOpenue, o6o0meHne. Permenue bu6mmoreka [IOK
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pacyYeTHBIX M KAYECTBEHHBIX 3aa4 110
teme "KIIJ] TerioBbIx aABUTaTenen"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0meHne. Permenue

bubmuoreka [JOK
97 pacyYETHBIX M KaY€CTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtanoBok"
[ToBTOpenue, o0o0IIeHNE.
98 JIaGoparopHble padOTEI IO KypC 1 1 bubmorexa LIOK
" paTop p " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBEIE SIBJICHUS
[ToBTOopenue, o6o0mmenue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHbBI 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
[ToBTOpenue, 0600meHNe. PabGora ¢
100 Tekcramu 110 teMe "Konebanus u 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHNe. PabGora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHHUS
[ToBTOopenue, o6o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnToBas u 1
snepHas pusuka"
BIIEE KOJIMUECTBO HACOB I1
OBIII O CTBO CO O 102 3 7

[NPOTPAMME
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ITPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTO 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiinydaTtb ABJICHUA IO OINHCAHHUIO HMX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (I)I/IBI/I‘-IGCKOG SBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SBICHHHA B
OKpY’KalolleM MHpE, B TOM 4HucCle (U3NUECKUE SBICHUSA B MPUPOJE,
IpU 3TOM TNEPEBOAMUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUYECKUX SIBICHUI

1.4

OIMCHIBATh HW3yYCHHBIE CBOMCTBA Tl M (HU3MUYECKHUE SIBICHHUS,
UCTIONB3Yysl (U3MYECKHe BEIWYMHBI, TPH ONHCAHUU TPABUIBHO
TPAaKTOBaTh (PU3WYECKUI CMBICT HCIOJIB3YEMBIX BEIHYUH, UX
0003HaYCHHS ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH ()OPMYJIbI,
CBSI3BIBAIOINME JaHHYI0O (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3UYECKUX BEITHYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (U3MUECKUE SIBICHUS U TMPOILIECCHI,
UCIIONIb3YSl W3Y4YEHHbIE 3aKOHbI, IpPU H3TOM [aBaTh CIOBECHYIO
GbopMyNHMpPOBKY 3aKOHa W  3allUChIBaTh €ro MaTeMaTHYecKoe

BBIPAJKECHUE

1.6

OOBSICHATh (PM3UYECKUE SBICHMSI, IPOLIECCHl U CBOICTBA Tel, B TOM
Yhclie U B KOHTEKCTE CUTyallM IPaKTHMKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIIBIATh PUYMHHO-CIEICTBEHHbIE CBSI3H, CTPOUTh
oObsicHeHue M3 1 — 2 JorMyeckux MmaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH
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1.7

peuath pacu€THbie 3a7a4u B 1 — 2 NEMCTBHS, UCIOJB3Ys 3aKOHBI U
dbopMyIibl, CBS3bIBaIONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHaIN3a
yCIIOBUSL 3aJlauyd  3alUCBIBaTh KpaTKO€ YCIOBHE, IOJICTaBIISThH
¢u3uueckre BeITUUMHBI B (YOPMYJIIBI M IPOBOIUTH PACUEThI, HAXOAUTD
CIpaBOYHbIC JaHHbIE, HEOOXOAUMBIEC JJIsl peUIeHHs 3aad, OLIEHUBATh

PEATUCTUYHOCTD MOJTyYeHHON (PU3MUECKON BETMUMHBI

1.8

pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIMTH MPH TMTOMOIIU
¢u3NyecKuX METO/JO0B, B OINHCAHUU HCCIEAOBAHMS  BBIICIATH
MPOBEPSAEMOE  MPEAINOJI0KEHNE (rumore3y),  pasznuyaTh u
UHTEPIPETUPOBATh MOJYUYEHHBIM pPE3yJbTaT, HAXOAWUTh OLIMOKH B

XO0J¢ oIibITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

IMPOBOAWTL OIBITBEL 110 Ha6JHOI[eHI/IIO q)HSH‘-IGCKI/IX SIBJICHUU WJIH
bu3MYeCKuX ~ CBOMCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMbIC
NPEIONIOKEeHUs, CcOOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO

000py0BaHus, 3aMMCHIBATh XOJI ONbITa U (YOPMYIHPOBATH BHIBOABI

1.10

BBINIOJIHAT TIPSIMBIC M3MEPEHHSI C HCIIOJIB30BAaHUEM AHAJOTOBBIX MU
UPPOBBIX MPUOOPOB, 3aMMCHIBATh TOKAa3aHUs NMPHUOOPOB € YUETOM

3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPECHUI

MPOBOJIUTh  HWCCJICIOBAaHWE  3aBUCHMOCTH  OJHOM  (pU3MUECKOU
BEJIMYMHBI OT JIPYrOdl C HCIONB30BAHUEM TMPSIMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU YYEOHOT'O MCCIIEIOBAaHUS, COOUPATH
YCTAHOBKY M BBITIOJIHSTh U3MEPEHHUSI, CIIeAYs MPEIT0KCHHOMY TIIaHy,
(GUKCUpOBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHUMOCTH (PH3HMUECKUX
BEJIMYMH B BUJC NPEITIOKCHHBIX TAOJIHI] U TPa(QHUKOB, Ie1aTh BHIBOIBI

110 pe3yJibTaTaM HUCCICAOBaHUA

1.12

MPOBOJNTH KOCBEHHBIC H3MEpEHUs (PU3MUECKHX BEIUYHH, CIEHys
MPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEPEHU coOuparthb
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUMCIATH 3HAUYEHHUE HCKOMOM

BCIIMYHUHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30mMacHOCTH Tpu  padore ¢

1a0opaTopHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JCHCTBHS NPHOOPOB M TEXHUYECKUX
YCTPOMCTB, XapakTEpHU30BAaTh IPUHLUIBI JIEHUCTBUSA HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OINHMCAHUS,

UCIIONIB3YSl 3HAHUS O CBOWCTBAaXx  (PU3MYECKUX  SBICHUM U
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HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI K 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEPHl (HaXoauTh HWH(MOpPMAIMIO O TpUMepax)
NPaKTUYECKOT0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUH B IOBCEAHEBHOM
KU3HM U1 oOecrieyeHus: O€30MacHOCTH TpHU  OOpAIlEeHUH C
npubopaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U

cOOI0OACHHSI HOPM SKOJIOTMUECKOTO TIOBEJICHUS B OKpY Karollen cpee

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(pOpMaLuu B cetu MHTepHET B
COOTBETCTBUM C 3aJ@aHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCA 3HAHWM M IYTEM CPaBHEHUS DPa3IMYHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMAINIO, KOTOpasi SIBISETCS HPOTUBOPEYMBOU WIIU

MOET OBITh HEAOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITIOJTHCHUH y4eOHBIX 3aJaHuI
HAYYHONOIYJISIPHYIO ~ JIUTEpaTypy  (DU3MYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHaNbl, pecypcbl cetu MHTepHeT, BiIaaeThb
npuéMaMM KOHCIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HH(POpMAITUH

13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

COo3/1aBaTh COOCTBEHHbIE KPAaTKUE NMHUCbMEHHBIE U YCTHBIE COOOILEHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB uHPOpMAIUU (PU3UIECKOTO
COJIepKaHUsA, B TOM YHcIe IMyOJINYHO JeaTh KPaTKUE COOOILEHUs O
pe3yibpTaTax MPOEKTOB WIM YYEOHBIX MCCIEIOBAaHUN, HpPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM IOHATUMHBIM amnmapar Kypca

(bu3KKH, COMPOBOKIATH BHICTYIIJICHUE MPE3eHTAUeH

1.19

IPU BBIMIOJHEHUH YUEOHBIX MPOEKTOB M UCCIIEIOBAaHUI pacipeensiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIEINTh 32 BBIIIOJIHEHHEM IUIAHA JIEWCTBMI, A€KBAaTHO OLICHUBATh
COOCTBEHHBII BKIAJ B JACITEIbHOCTb TPYMIbBI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepPsieMoOro
pe3yJjabTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0O 00111er0 00pa30BaHUsA

1.1

HCITIOJBb30BaTh IMOHATHUA
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1.2

pasiinydaTtb ABJICHUSA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SBICHHHA B
OKpY’KalolleM MHpE, B TOM 4HuClIe (U3NUECKUE SBICHUSA B MPUPOJE,
IpU 3TOM TNEPEBOAMUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKN) (DU3UUECCKUX SIBICHUI

1.4

OIMCHIBATh W3yYCHHBIE CBOMCTBA Tel M (HU3MUYECKHE SBICHHUS,
UCTIONB3Yysl (U3MYECKHe BEIUYMHBI, TPH ONHCAHUU TMPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YEMBIX  BEIHYMH,
0003HaYCHHS M €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYyTUMH
BEJIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3UYECKUX BEITHYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS U IMPOILIECCHI,
UCIIONIb3Ysl HW3Y4YEHHBbIE 3aKOHbI, IPU H3TOM [aBaTh CJIOBECHYIO
bopMyNIHUpOBKY 3aKOHa W 3alllMChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

OO0BSCHATH (hU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH TPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHE U3 1
— 2 JOTMYECKHMX IIAroB C MOMOIIbIO 1 — 2 H3y4eHHBIX CBOMCTBa

busnyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3a7a4u B 2 — 3 NEUCTBHS, MCHOJIB3Ys 3aKOHBI U
dbopMyIibl, CBSA3bIBAIONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHaIN3a
YCIIOBUS 3a/1a4M 3alMChIBAaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK
JMAHHBIX Ui pELIeHHWs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIBL,
HeoOXouMble Uil €€ pelIeHUs, MPOBOAUTh Pacdy€Thl U CPABHUBATH
IMOJIY4YCHHOC 3HA4YCHUC q)HSquCKOﬁ BCJIIMYHNHBI C U3BCCTHBIMU

JaHHBIMU

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIMTH IPH TMOMOIIU
(bU3HYECKUX METOI0B, UCTIONB3Ys OMMMCAHNE UCCIICIOBAHUS, BBIICIATh
MPOBEPSEMOE MPEIOJIOKEHNE, OLIEHWBATh MPABWJIBHOCTH IOPSIKA

MMPOBCACHUA UCCIICAO0BAaHNUsA, ACIaTh BHIBOAbI

1.9

IMPOBOAWTL OIBITBEL 110 H8.6JHOI[€HI/IIO q)HSH‘-IGCKI/IX SIBICHUM WU

GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYyIHpOBaTH  IPOBEpPSIEMbIC
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NPEIIONIOKEeHNs, coOUpaTb  YCTAaHOBKY M3  MPEII0KEHHOIO

000pyI0BaHUs, ONMCHIBATh XOJ] ONbITA U (POPMYITHPOBATH BBIBOBI

1.10

BBITIOJIHATH MPSIMbIE HU3MEPEHHUS C HCIOJIb30BAHMEM aHAJOTOBBIX
npuOOpPOB U AATUYUKOB (PM3MUECKUX BEIUYUH, CPAaBHUBAThH PE3YJIbTAThI

U3MEPEHU ¢ y4E€TOM 3a/1aHHOH a0COIFOTHOM MOTPEITHOCTH

NPOBOAWTH  HCCIEAOBAHWE 3aBUCUMOCTH  OIHOW  (PU3MYECKOU
BEJIMYUHBI OT JPYrol C HCHOJb30BAHUEM TMPSIMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEJJIOBAaHKUE, COOMpATh YCTAHOBKY U BBINIOJHATH
U3MEpPEHHs, Clenys  MpeUIOKEHHOMY  IUlaHy, (UKCHpPOBATh
pe3yNbTaThHl MOJYYCHHON 3aBUCUMOCTH B BUJE TaOJHUIl U TPapUKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HCCICAOBaHUA

1.12

IPOBOJUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenys MNPEeNJIOKEHHOW MHCTPYKLUMH, W BBIYMCIATH 3HA4YCHHE

BCJIMYHHBI

1.13

coOioaTh TpaBUia TEXHUKM O€30MacHOCTH IpH pabore ¢

nabopaToOpHBIM 000PYTI0BaHUEM

1.14

XapaKTepU30BaTh NPUHIUILI JEHCTBUS W3YYCHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HA MX ONMCAHUSA, HCIOJIb3Ys
3HaHMS O CBOMCTBaX (U3MYECKHX SBICHUM H HEOOXOJUMEBIE

bu3HIecKrue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M U3MEPUTEIbHbBIE
npuOOPHI IO CXeMaM M CXEMaTUYHBIM PHCYHKAM, COCTABIISTH CXEMBI
JNEKTPUYECKUX IeTed ¢ TMOCHe0BaTeIbHbIM U MapajljieIbHbIM
COCTMHEHUEM  DJJIEMEHTOB, pa3iuyas YCIOBHbIE OO0O3HAYCHUS

OJIEMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOAUTH TPUMEPHl (HaXOauTh HWH(OpPMAIMIO O TpUMepax)
NPaKTUYECKOT0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU I oOecrieyeHus: Oe30MacHOCTH TpU  OOpalleHUH C
npubopaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

1.17

OCYILECTBIIATh MOUCK MH(POPMALUHU (PU3NIECKOTO COJIEPKAHUS B CETH
HHTepHeT, Ha OCHOBE MMEIOIIUXCS 3HAHUW U IYTEM CpPaBHEHUs
JIOMOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEUYNBON MIIM MOXKET OBITh HEOCTOBEPHOI
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1.18

UCIIONIb30BaTh MPH  BBIMOJIHEHUHM YYEOHBIX 3aJaHuil  HaydHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainbl, pecypchl ceTu HTepHer; Bmamets mnpuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusi WHPOPMALIUU U3 OITHOM

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMUS,
0000mas wHPOPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB (PH3UUIECKOTO
Collep)KaHusi, B TOM 4YHCIIe MYOIMYHO MPEICTaBISITh PE3yJbTaThl
MPOEKTHOM WJIM MCCJIEAOBATEIbCKOM AEATEIBbHOCTH, IIPU 3TOM
rpaMOTHO HCIOJb30BaTh M3YYEHHBIM MOHSATUWHBIA amnmapar Kypca

(u3uKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3EHTALUEH

1.20

IpY BBIOJHEHUH Y4YeOHBIX NMPOEKTOB U UCCICIOBAHUN (PU3UUYECKUX
MIPOIIECCOB paCIpPEACNIATh O0S3aHHOCTH B TPYIMIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMHA 3aJadyaMu, CJICAUTh 3a BBIIIOJJHCHHUCM IIJIaHA
JNEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPaUBATh
KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISIS TOTOBHOCTE

paszpeuatb KOHQJIUKTHI

9 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJjbTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHUsA

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiinydaTtb ABJICHUSA IO OINHCAHHUIO HMX XapaKTCPHBIX CBOIMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘-ICCKO€ SBJICHUC

1.3

pacno3HaBaTh MpPOSBIEHUE W3YYEHHBIX (U3MUECKUX SBJICHUNH B
OKpY’KalOIIeM MHpE, B TOM 4HcCie (U3UYECKUe SBICHUS B MPUPOE,
IpU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33aauy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) PUINUCCKUX SIBICHUIN

1.4

ONMUCLIBATHL H3YYCHHBIC CBOMCTBa Tel H (pumqecxne SABJICHUA,
HCIIOJIB3YyA (1)I/I3I/ILI€CKI/IG BCJIIMYMHBI, IIpW OIIMCAaHUHN IIPABUJIBHO
TPAKTOBATH (bl/ISI/I‘IGCKI/Iﬁ CMBICJI HCIOJIb3yCMbIX BCJINMYHH,

0003HaYCHHS U €IMHUIIBI (PU3HUYECKUX BEITUYNH, HAXOIUTH (hOPMYJIBI,
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CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTHUMH
BEJIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3UYECKUX BEITHYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS U IPOILIECCHI,
UCIIONIb3YSl HW3Y4YEHHBbIE 3aKOHbI, IpPU H3TOM [aBaTh CJIOBECHYIO
bopMyNIHMpOBKY 3aKOHa W 3allUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

O6’b$ICH$ITI> (1)I/I3I/I‘-I€CKI/IQ Hpoueccm )41 CBOI>'ICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HeI[CTBeHHBIe CBA3U, CTpOI/ITI: 06’I>HCHCHI/I€ nu3 2
— 3 JIOTMYECKUX MIAaroB C MOMONIbI0 2 — 3 HM3YyYEHHBIX CBOMCTBA

bu3nUecKux ABICHHUM, GPU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbEe 3a7aud (OmUparonIMecs Ha cucreMy u3 2 — 3
YPaBHEHUI), UCIONB3ysd 3aKOHBI ¥  (OPMYJIBL, CBS3BIBAIOLINE
¢u3nueckue BENWYMHBI: Ha OCHOBE aHalM3a YCIOBHUA 3a/laud
3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEOCTAIOMINE WIIH
U30BITOYHBIC JIaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBbIE
JUIS pelIeHUs], MPOBOJUTH PAacdEThl W OLEHUBATH PEATHCTHYHOCTD

MOJIYYCHHOTI'O 3HAUCHU A (I)HBH‘-IGCKOﬁ BCJIMYHHBI

1.8

pacro3HaBaTh MNpPOOJEMbI, KOTOPbIE MOXKHO PELIUTh IPH IOMOIIU
(U3NYECKUX METOJIOB, WCIIONB3YsI ONMCAHWUE HMCCIICAOBAHUS, BBIACTSATH
IpoBepsieMOe TPEINOoI0KEHNE, OLIEHUBATh MPABWILHOCTH MOpPSAKA
MPOBEICHHUS] HUCCIICAOBAHUsA, JENIaTh BBIBOJBI, HHTEPHPETUPOBATH

pe3yIbTaThl HAOMIOIEHHI U OMBITOB

1.9

NPOBOJUTH OMBITHI 0 HAOJIOACHUIO (DU3MYECKUX SIBICHUW WM
(U3UUECKUX CBOMCTB TeN: CAMOCTOSITEILHO COOMpaTh YCTAaHOBKY W3
n30bITOYHOTO Habopa 00OPYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €r0

pe3yabTaThl, (GOPMYITUPOBATH BBIBOIBI

1.10

OPOBOIUTH TPH HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEPEHUi,
OTIpeIeTIsisl CpeJHee 3HAYCHHE H3MEpsieMOW Beln4uHbl ((POKyCHOE
paccTtosiHie coOuparolei JMH3BI), 00OCHOBBIBATH BEIOOP crocoba

HU3MEpeHHs (M3MEPUTEIBHOTO MPUOopa)

IMPOBOAUTL HCCICIOBAHUC 3aBHCUMOCTEH (1)I/I3I/ILI€CKI/IX BCJIIMYHUH C
HCIIOJIb30BAHUCM TPAMBIX H3MepeHHﬁI IJIaHUPOBATHL HUCCICAOBAHUC,

CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (PUKCUPOBATH PE3YJbTAThI
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HOqueHHOﬁ 3aBUCHUMOCTH @HSHHGCKHX BCJIIMYHH B BHJC Ta6HHHH

rpauKOB, eNIaTh BHIBOJIBI IO PE3YIbTaTaM UCCIIEIOBAHUS

1.12

OPOBOIUTH  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUTAHUPOBATh MU3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATh H3MEpPEHUs, CJenys MPEeNJoKEHHOW WHCTPYKIHUH,
BBIUNC/IATh 3HAYCHHWE BEIMYMHBI M AHAIM3UPOBATh IIOJYyYEHHBIC

pe3yJIbTaThI C YUYETOM 3aJaHHOM MTOTPEIIHOCTH U3MEPEHUI

1.13

coOioaTh TpaBUia TEXHUKM O€30MacHOCTH IpH pabore ¢

nabopaToOpHBIM 000PYTI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH HU3YUYEHHBIX (PU3NYECKUX MOJENCH:
MaTepHajgbHask TOUKa, a0COIIOTHO TBEPJOE TEJNO, TOUCUHBIH UCTOYHHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETApHAas MOJENb aTOMa, HYKJIIOHHas

MOZACIIb aTOMHOTO sApa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HA MX ONMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKHX SBICHUM ¥ HEOOXOJUMEBIE

bu3HIecKrue 3aKOHOMEPHOCTH

1.16

UCIIOJIBb30BAaTh CXEMbl M  CXEMAaTUYHBIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHICHUH Y4eOHO-TTPAKTUYECKHX
3ajiay, ONTUYECKUE CXEMBI JUIsl HOCTPOCHUS N300paXKeHUH B IIIOCKOM

3epKajie ¥ cobuparomeit TuH3e

1.17

OPUBOIUTH TPUMEPHl  (HAXOMUTh HWHPOPMAIUIO O MpUMEpax)
NPaKTUYECKOTO UCTIOIh30BaHUS (U3NICCKUX 3HAHUH B TIOBCEAHEBHOM
KU3HU i oOecriedeHHss O€30MacHOCTH TMPU  OOpalieHHuH ¢
npuOOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOIOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPY KAIOIIEH cpere

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (PU3HUECKOTO COACPIKAHUS B CETU
NHTepHeT, CcaMOCTOSTENIBHO (OPMYIHPYsT TOWUCKOBBIMA  3aIpoc,
HaxXoJUuThb nyTun OIIpCACICHUA AOCTOBCPHOCTU HOqueHHOﬁ
uH(pOpMallMd Ha OCHOBE HMMEIOIIMXCS 3HAHMM M JOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJIb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHM  HAy4YHO-
HOMYJIIPHYIO JINTEPaTypy (U3NYECKOTO COAEpXKAHUSA, CIIPaBOYHBIC

Marepuaibl, pecypcbl cetn MuTepHer; BuageTs  NpuéMaMu
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KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIIUU U3 OJHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO3/MaBaTh COOCTBCHHBbIE NUCHMEHHBIC W YCTHBIE COOOIICHHUS Ha
OCHOBe WHGOPMAIIMKM M3 HECKOJbKHUX HMCTOYHHUKOB (PU3UUECKOTO
CoJlepKaHusl, MyOJIIMYHO TPEICTABIATH PE3YJIbTAThl MPOCKTHOU WIIN
HCCIICIOBATEIHCKOM JIESITEIILHOCTH, npu 3TOM rpaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBIN anmnapaT U3y4aeMoro pasjaeia
GU3MKA W COMPOBOXKIATh BBICTYIICHHWE TpPE3CHTAIMed C y4EéToM

0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB

1.21

IpY BBIOJHEHUH Y4YeOHBIX MPOEKTOB U UCCIEIOBAHUN (PU3UUYECKUX
MIPOIIECCOB PaCIPEACNIATh O0S3aHHOCTH B TPYIMIE B COOTBETCTBUU C
ITIOCTAaBJICHHBIMHA 3aJadyaMu, CJICAUTh 3a BBIIIOJJHCHHUCM IIJIaHA
JNEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIaQ B ACATCIIBHOCTH I pyr[l'[]:l, BI:ICTpaI/IBaTB
KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISIS TOTOBHOCTE

paszpeuatb KOHQJIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

7 KIIACC

Kon
pa3jiena

Kon
JJIeMEHTAa

IIpoBepsiemble 31eMeHTBI COAEPKAHNS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILIETO MUPA

1.1

®uzuka — Hayka O TMpUpoAe. SIBICHUS HOPHUPOJIBI.
dusunueckue SABJICHUA: MCXaHUYCCKUC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

dusnueckne BenWYUHBL M3MmMepeHue  (HU3UUECKUX
BennunH.  Dusnmueckue  mpubopel.  [lorpemrHocth

n3MepeHnil. MexayHapoiHasi CUCTEMA €TMHUIL

1.3

EcrecTBeHHOHAy4HBI METON TO3HAHUS: HaOIIOJCHUE,
IIOCTAHOBKaA Haquoro BOHpOC&, BBIABHUKCHHUEC THUIIOTEC3,
AKCIIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OOBICHECHUE

HaA0JIIOJaEMOT0 SABJICHUS

1.4

Onucanue GpU3NUECKUX SBICHUHN C TOMOIIBIO MOJIENIEH

1.5

[TpakTuyeckue paboTHI:

N3MepeHne paccTosiHUM.

W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenne pa3sMepoOB MalbIX TEIN.

W3mepenue TtemmepaTypsl NP MOMOLIM KHIKOCTHOIO

TEPMOMETPA U JaTYMKA TEMIIEPaTypPhl

ITEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHMU BELLIECTBA

2.1

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEpBHI.
OneITBI,  [IOKa3bIBAIOIIUE  JHUCKPETHOE  CTPOCHHUE

BEIIECTBA

2.2

JlBmxenue yactul — BemiecTBa. CBSI3b  CKOPOCTH
JNBW)KEHUSA YacTUI] C TeMreparypoi. bpoyHoBckoe

nBrkeHue, uddysus

23

B3anmoaeicTBre 4acTUL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAHHUC
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24

ArperaTHble COCTOSIHUSI BEIECTBA: CTPOCHUE Ta30B,
KUAKOCTEH W TBEPABIX (KPUCTAUNIMYECKMX)  TEIl.
B3anmocBs3p MeXIy CBOMCTBaAaMHU BEILECTB B Pa3HbBIX
arperaTHhIX COCTOSIHMSIX U UX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

Oco00eHHOCTH arperaTHhIX COCTOSIHUHN BOBI

2.6

[TpakTrueckue pabOTHI:

Ouenka pguameTrpa aTroMa METOAOM  psAloB  (c
HCIIOb30BaHueM (poTorpaduii).

OnbITHI 10 HAOTIOJICHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.
OnbIThHI o 00HApYKCHHIO NEUCTBUSA cun

MOJICKYJISIPHOT'O MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JIBUDKECHUE. PaBHOMepHOE 5
' HEPAaBHOMEPHOE JIBUKECHHE
12 Ckopoctb. CpenHss CKOPOCTb INpPU HEPABHOMEPHOM
' JNBUKEHNUU. Pacuér myTu U BpeMEHH JIBUKEHHS
SBnenne wmHepuuM. 3aKOH WHEpUMH. B3ammojercTBue
33 TeN Kak MpUYMHA U3MEHEHUs CKOPOCTU JABUKEHHS Tell.
Macca kak Mepa HHEPTHOCTH Tela
Y [InotHOCTh BeniecTBa. CBA3b MNIOTHOCTH C KOJMYECTBOM
' MOJIEKYJI B €JUHHIIE 00bEMA BEIIECTBA
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeEll
36 Cuna ynpyroctu u 3akoH ['yka. M3Mmepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETpPA
37 SIBneHue TAroTeHUs U cuiia TskecTd. Cuila TSKECTH Ha
' npyrux miaanerax. Bec tena. HesecomocTh
38 Cuna Tpenusi. TpeHUE CKOJIbKEHUS W TPEHHUE MOKOSI.
' Tpenue B Ipupoae U TEXHUKE
1.9 CnoxeHue cuj, HaNpaBlICHHBIX [0 OJHOM MPSIMOM.
’ PaBHOelicTBYOIIIAs CHIT
[TpakTrueckue pabOTHI:
3.10 OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS

(mapuka B KUAKOCTH, MOJEIU  DIEKTPHUUECKOTO
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aBromMoOMIIT W Tak pganee). OmnpeneneHue CpeaHen
CKOPOCTH CKOJBXEHHS Opycka WIM Iapuka 10
HAaKJIOHHOM  IUIOCKOCTH.  OmnpeneneHne  MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHBI OT
MPUIOKEHHON  cuibl.  ONBITB, JEMOHCTPHUPYIOILIUE
3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

3.11

@usuyeckue SBJICHUSA B IIPUPOJE: NIPUMEPHI ABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMUBOW U HEKMUBOW MPUPOJIE,

JEUCTBUE CUIIBI TPEHUSI B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpoucTBa: TUHAMOMETP, NOAIIUITHUKI

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B

JaBnenune TtBEpAoro Ttena. CrocoObl yMEHBUICHHUS H

4'1 YBEJIMYECHUS JABICHUS
47 JlaBiieHue ra3a. 3aBUCUMOCTD JIABJICHHS Ta3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaua naBieHust TBEPABIMU TEJIAMHU, KUJIKOCTAMH U
' razamu. 3akoH [lackains. [lHeBMaTHYeCKHE MAILIMHBI
3aBUCUMOCTh  JABJICHUS JKUAKOCTH OT TIyOWHBL
4.4 IMaapocraTudeckuii mapagokc. CooOIarommecs coCcyapl.
['uppaBnuyeckre MEXaHU3MBI
ATtmocdepa 3emnu u atMmocdepHoe aapnerue. [Ipuannb
n CYIIIECTBOBAHMS BO3AYITHOW 000mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TAaBICHUS OT
BBICOTBI HaJl YDPOBHEM MOPsI
46 N3mepenne armocdeprnoro naBnenus. [Ipubopsr mms
' MU3MepeHust aTMOC(HEPHOTO AaBIICHUS
JlelicTBue >KMAKOCTH W Ta3a Ha MNOTPYXKEHHOE B HUX
4.7 Teno. BreiTankuBaromas (apXumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxomnnaBanue
49 [TpakTrueckue pabOTHI:

HccrnegoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
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00béMa TOTpYKEHHOW B OJKHJAKOCTh YacTH Teja.
OrnpezenieHre BBITAIKUBAIOIIECH CUIIBI, IEUCTBYIONIEH Ha
TE€nO, NOrpyk€HHOe B  KuIKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEN CWIIBI, JEUCTBYIOLIEH
Ha Teno0 B JKUAKOCTH, OT Macchl Tena. ONBITHL,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOLIEN
CWJIBI, JICHCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00bEMa
MOrPYKEHHOM B KUIKOCTh YaCTH TeJNa U OT IJIOTHOCTH
KUIKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMpPOBaHUE  JIOAKA W OINpeleseHue  e€

TPy30MOABEMHOCTH

4.10

dusnyeckue  ABJICHUSA B INPUPOJAC:  BIUSHUE
aTMOC(epHOro AaBJICHUS HA )KUBOW OPraHU3M, IJIaBaHHUE

pBIO

4.11

TexHuveckne yCTpoOMCTBA: COOOMIAIONMINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIAPABIMYECKUN IIpeECC,
MaHOMETp, 0apoMmeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOIIHOCTD, ODOHEPT YA

5.1 Mexanudeckas pabora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocTeie  MexaHU3MBI: pblyar, OJOK, HaKJIOHHAas
' m10ckocTh. [IpaBuino paBHOBecHs pplyara
54 [TpuMeHeHHe paBUIIa paBHOBECHS pbluara K OJIOKY
«3on0Toe  mpaBwio»  MexaHuku.  Kosddunument
5.5 MOJIE3HOT'O NIEUCTBUS MEXAaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 IloTeHunanpHas 3HEPTUU TeNa, TOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
53 [lonnas MexaHnueckas SHeprus. 3aKOH W3MEHEHHs U
' COXPAaHEHUsI MEXaHUUYECKOHN 3HEPTUN
[IpakTuyeckue paboOTHI:
5.9 Omnpenenenue pabOThl CUIIBI TPEHUS TIPH PABHOMEPHOM

ABMODKCHUM TCJIa IIO FOpHBOHTaHBHOﬁ TIOBCPXHOCTH.
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Uccnenosanue YCIOBHI paBHOBECHUS pblyara.
N3mepenne KIIJ[ HakmonHoN mniockoctu. M3ydeHune

3aKOHA COXPAHEHUS] MEXaHHMYECKOW YHEPTUU

@dusnyeckue SBICHUS B TMPUPOAE: phlYarM B TeJe

5.10
YyeJoBeKa
TexHuueckne yCTpOMCTBA: pblUar, IMOJABHXKHBIA U
5.11 HETIOJBMKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTbh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 31€eMEHTHI COAEPKAHUS
pasnena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI  MOJIEKYJISIPHO-KMHETHYECKOM
61 TEOpUM CTPOEHUs BeliecTBa. Macca u  pasmepbl
. Mosiekysl.  OmnbITbl, NOATBEP)KIAIOLIME  OCHOBHBIE
MTOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
Mopnenu  TBEpAOro, KUAKOTO U Ta3000pa3HOTO
6.2 COCTOSIHMM BemiecTBa. Kpucrammmaeckue U aMopQHBIC
Tena
OObsicHEHHEe CBOMCTB ra3oB, KUIKOCTEH W TBEPABIX TEI
6 6.3 Ha OCHOBE TMOJIOKEHUU MOJEKYIIPHOKMHETUYECKOM
TEOPUH
6.4 CmauuBaHMe U KaWJUISIPHBIC SIBICHUS
6.5 TermioBoe pacuIupeHne U coxaTue
6.6 Temnepatypa. CBs3b TeMmmepatypsl €O CKOPOCTBIO
' TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sneprus. CriocoObl M3MEHEHUSI BHYTPEHHEH
' SHEPTUU: TEIUIoONepeaaya U COBEPIICHUE PaOOTHI
6.8 Buasl Tennonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,
' U3JIy4YeHue
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KomnuectBo  TemnoTel.  YaelpHass — TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH ¥ TEIUIOBOE paBHOBECHE. Y PaBHEHHE
6.10
TEIIOBOTO OanmaHca
611 [InaBneHue U OTBEpIeBaHNE KPUCTAITHYECKUX BEILECTB.
. VY nenbHas TEIIOTa MIABICHUS
[TapooOpazoBanue u  KoHAcHcamus.  Mcmapenwue.
6.12 Kunenue. VYaenbHas  Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPaTyphbl KUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIMBA. Y JeIbHAs TEMI0Ta CTOPaHUs
[Mpuammmer  paboTel  TeruioBbix  asurareneid  KITJ]
6.15 TEIJIOBOI'O JABUTrAaTelsl. 1e€IIOBbIE ABUTATEIIM M 3alllUTa
OKpPY’KaroIllel cpeabl
3aKOH COXpaHEHHS U MPEBpaIlleHUs] YHEPTUH B TETIOBBIX
6.16
mporeccax
[IpakTuyeckue paboOTHI:
OnbIThHI o 00HApYKEHUIO NENCTBUSA cun
MOJIEKYJISIPHOTO MPUTSKESHHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAJUIOB MMOBAPEHHOM
COJIM WJIU caxapa.
OnpIThl IO HAOJIOIEHUIO TEIJIOBOTO PacCIIMPEHUs ra3os,
KUAKOCTEH U TBEPABIX TEJ.
6.17 Omnpenenenue AaBleHUs BO3ayXa B OayUIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHHUSI.
[IpoBepka ruMOTE3Bl JMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTONOMKA KHJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEeMIIepaTyphl.

HaGmronenne m3MeHeHHWs BHYTPEHHEW SHEPTUM Tena B

pe3ynbTare Terionepeaayu 1 paboThl BHEITHUX CHUIL.
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HccnenoBanue siBIEHUS TEINIOOOMEHA ITPU CMELIMBAHUU
XOJIOHOU U ropsiueil BOABI.

OnpeneneHne KOJIMYECTBA  TEIJIOTHI, IOJYYEHHOTO
BOJIOM MpHU TEIIOOOMEHE C HAarpeTbiM METaNIN4eCKUM
LUIAHIPOM.

Omnpenenenre y1enbHON TEMNIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca UCapeHusl.

OnpeneneHre OTHOCUTENbHON BIAXXHOCTH BO3yXa.

Omnpenenenue yAeIbHON TEIJIOTH TUTABJICHHUS JIbJIA.

6.18

dusndeckue SBICHUS B TMPHPOJAC: TMOBEPXHOCTHOEC
HATSOKCHUE M KamWUBIPHBIC SIBICHUS B MPUPOJIE,
KpUCTaJIJIBl B IpUpoJe, u3inydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

WHEs, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KalWUIAPBL, IPUMEPHI
UCIIOJIB30BAaHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETD,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CTOpPAaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUSA

7.1 OnexTpusanus Tei. /[Ba poga 3JIEKTPUUECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona

7.2 (3aBMCHMOCTB CHJIBI B3aUMOJEHUCTBUS 3apsKEHHBIX TEJ OT
BEJINYMHBI 3apsII0B U PACCTOSIHUS MEXTY TEIaMH)
Onexrpuueckoe nojue. HanpsEHHOCTh 3IEKTPUYECKOTO

7.3 nons. [IpuHIUI Cyneprno3uuuM JNEKTPUUYECKUX TOJei
(Ha KaYECTBEHHOM yYpPOBHE)
Hocurenn »snekTpuyeckux 3apsaoB. DJIEMEHTapHbIN

7.4 anekTpudeckuit 3apsaa. Ctpoenue aroma. [IpoBogHUKN U
IOUDIIEKTPUKU

7.5 3aKOH COXpaHEHHMS JIEKTPUUECKOTro 3apsiaa

7.6 ONEeKTpUUECKUH  TOK.  YCIOBHSA  CYIIECTBOBaHMS
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SJICKTPHUYCCKOI'O TOKA. HcTOUHMKH TOCTOSSHHOT'O TOKa

HevictBus AIEKTPUYECKOTO TOKa (TertoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KUIKOCTSAX U razax
. OnekTpuyeckas uenb. Cuiia Toka. DJNEKTPUUYECKOE
. HaIpsHKEHUE
=9 ConpotuieHue MIPOBOHUKA. VY nenpHOE
. CONPOTHUBJICHUE BEIIECTBA
7.10 3akon OmMa Jy1s ydacTKa 1enu
1 [locnenoBarenbHOE ¥ MapajuieIbHOE  COEAMHEHUE
' MIPOBOJIHUKOB
PaGora W MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenua
13 DNeKTpUYecKue IEeNnu U MOTPEOUTENH DSIEKTPHUECKOM
' sHepruu B ObITy. KopoTkoe 3amMbikaHue
[TocTostHHBIE MarHuTHl. B3anMoneicTBre NOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHutHOoe moNe 3eMiIM U €ro
. 3HauYEHHE IS )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHuTHOE TOJI€ AJEKTPUYECKOTO TOKA.
. [IpuMeHeHne 2EKTPOMArHiTOB B TEXHUKE
JleiicTBE€ MarHUTHOrO TOJII Ha IPOBOJHUK C TOKOM.
717 DneKTpoABUraTeslb MOCTOSSHHOTO TOKa. Mcmonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha
TPaHCIIOPTE
OneiTel  @Papages.  SIBieHue  3IEKTPOMarHUTHON
7.18
nHaykuuu. IIpasumno Jlenna
DJIEKTPOreHepaTop. Crnioco0mI MOJTy4YEeHUS
7.19 NIEKTPUYECKOM  BHEPrHHU.  OJIEKTPOCTAaHLUM  Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUHU
[IpakTuyeckue paboOTHI:
7.20

OnbITH M0 HAOTIOACHHUIO SIEKTPU3AIUN TN HHIYKITUEH
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Y TIPU COTIPUKOCHOBEHUH.

HccnenoBanue nAeWCTBUA DJIEKTPUUECKOTO IO  HA
MIPOBOJIHUKY U JAUDJICKTPUKH.

COopka u mpoBepka pabOTHI AJICKTPUUYCCKON IIETH
MOCTOSIHHOTO TOKA.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryavpoBaHue HaPsKEHUSI.
HccnenoBanune 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3
PE3UCTOp, OT COMPOTHUBIICHUS PE3UCTOpPA U HAINPSLKEHUS
Ha pe3UCTOpE.

OnbITHI, JIEMOHCTPUPYIOIIKE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAIH MTONIEPEYHOr0 CEUCHUS U MaTepuana.
IIpoBepka TmpaBuila CIOXKEHMS HANPSDKCHUM  IIPU
IIOCJIEIOBATEIbHOM COEIMHEHUU JBYX PpE3HCTOpOB.
[IpoBepka mpaBuiia s CUJIBI TOKA MPHU MapalyieIbHOM
coequHEeHUH  pe3uctopoB.  OmpeneneHue  pabOThHI
NEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PEe3UCTOop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIJIETIIEMON Ha pe3ucTope. McciaenoBanne 3aBUCUMOCTH
CWJIBI TOKa, UAYIIEr0 4Yepe3 JaMIO4Ky, OT HampsKEHUs
Ha Hel. Onpenenenne KII1/I narpesarens. UccnenoBanue
MarHUTHOTO B3aUMOJIEHCTBUSI TOCTOSIHHBIX MArHUTOB.
W3y4yeHre MarHuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB NPU
ux oObeAMHEHMHW U  pasneneHuu. MccnemoBanue
JEMCTBUS DJIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OnpIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHUTa OT CHJIbI
TOKa W HampaBjieHMs TOKa B Karymke. l3ydenue
JEHCTBUSI MarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM.
Konctpyuposanue u U3y4eHUE paboThI
JJIEKTPOABUTATEIIA. H3smepenue KILJ

AJIEKTPOJBUTATEIHLHOMN YCTaHOBKH. OnbIThHI o
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HUCCICIOBAaHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIWUHA:
HCCIIeNOBaHUE M3MCHEHUM 3HadYeHHSI U HaIlpaBJICHUA

WHAYKIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DIEKTPUUYECKUE
ABICHUS B  atMocdepe, DICKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE T0JIe 3eMJId, Jpei( TOJIFOCOB,
POJIb MAarHUTHOTO TOJISA JJISl )KU3HU Ha 3emiie, MOJspHOe

CHAHUC

7.22

TexHuueckue yCTPOMCTBA: AJIEKTPOCKOMN, aMIEPMETD,
BOJIbTMETp, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENbHBIE  NMPUOOPBI,  HAarpeBaTelIbHBIC
AIIEKTPOIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
MpPEeIOXPaHUTENH, JIIEKTPOMArHUT, DSJIEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kon snementa [IpoBepsiemble 3JIEMEHTHI COACPKAHUS
paszena
MEXAHUYECKHUE ABJIEHUA
g1 Mexanudeckoe ABWKEHME. MarepuaibHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO IBUIKEHUSI
8.3 PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE
HepaBnomepHoe npsimonuHeriHoe aBuxkeHue. CpenHss
2 8.4 U MIHOBEHHas CKOPOCTb Tela IIpU HEPABHOMEPHOM
JBUKEHUH
g5 VYckopenue. PaBHOyCKOpeHHOE MPSAMOJIMHETHOE
' JBUYKEHUE
8.6 CBobOoaunoe nagenne. OneiThl [anunes
PaBHOMepHOE aBHMKEHME MO OKpyx)HOCTU. llepuon u
8.7 yacToTta oOpareHus. JIMHeWHas W yrioBas CKOPOCTH.

[{eHTpOCTpEMHUTEIIBLHOE YCKOPEHUE
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8.8 [TepsbsIii 3akoH HptoTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akoH HeroToHa
8.11 [TpuHIUIT CynIeprIO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: CUiIa TPEHUS CKOJIbKEHHS, CUJIa TPEHUs
' MOKOs1, APYTUE BUIbI TPECHUS
%14 Cuna TSKECTM U 3aKOH BCEMHUPHOTO TITOTEHMS.
' YckopeHnue cBOOOHOTO NaICHUS
215 IBmxenne  muaHer  Bokpyr  Cosnuoa.  Ilepsas
' KocMUu4eckasi ckopocTb. HeBecoMocTh U eperpy3ku
816 PaBHOBecue MaTepraibHON TOUYKH. AOCOTIOTHO TBEPIOL
' TENO
817 PaBHoBecue TBEPIOro Tena € 3aKPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsokecTn
8.18 Nmnynse Tena. M3menenue nmmnysnbca. IMImynbe Cuitbl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
g2 PaGota cun TsKecTH, yHpyroctd, TpeHus. CBs3b
' SHEPTHUH U PabOTHI
223 [loTrenunanpHass SHeprus Teja, MOJHATOrO  HAaj
. MMOBEPXHOCTHIO 3eMIIn
8.24 [ToreHimanpHas HEPTUsl CHKATOU MPYKUHBI
Kunernueckas nsHeprusi. Teopema 0 KHHETHYECKOH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTuyeckue paboOTHI:
Ompenenenue CpemHeld CKOPOCTH CKOJBKEHHUS Opycka
827 WU JBWKEHUS IIApUKa [0 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHre yCKOpeHUsl Tejla MPU PaBHOYCKOPEHHOM
JBUYKEHUU 10 HAKJIOHHOU TMJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH NYTH OT BpPEMEHH MpU




86

PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIAM MPHU PABHOYCKOPEHHOM
IBUKEHUM 0€3 HadaJbHOW CKOPOCTH MYTH OTHOCSTCA
KaKk psAJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnepoBanue 3aBUCUMOCTU CHIIBI TPEHUS CKOJIBKEHUS
OT cuibl HOpMainpHOro napieHus. OmnpeneneHue
kodpduimeHTa TpeHus CKoibkeHus. OrmnpenencHue
KECTKOCTU TMpYKUHBL. OrnpeneneHre padOThl CHIIBI
TpEHUs TpU PABHOMEPHOM [IBIDKEHMHM Tejla 10
TOPU3OHTAIILHON TOBEepXHOCTH. OrnpeseneHue padoTh
CWIbl  yOpPYrocTM  Mpu  HogbéMe  rpy3a  C
UCIIOJIb30BAHUEM  HEMOABM)KHOTO M MOJIBUXKHOTO

OJIOKOB

dusznyeckue SIBICHUS B npupoac: MmpujrBbl U OTJIMBBI,

8.28 nBr>keHue TuiaHeT COJHEYHOM CHUCTEMbl, pPEaKTHBHOE
JBUYKEHUE dKUBBIX OPTaHU3MOB
8.9 TexHuueckue  yCTpOMCTBA:  CHUMAOMETP,  JaTUYUKHU

MIOJIOXKEHHU S, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKHUE KOJIEBAHW 11 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKU

> Koje0aHuii: mepro, YacToTa, aMIUIUTyAa
97 MaremaTnueckui u NPy KUHHBIN MAasITHUKH.
' [IpeBpareHue sHeprun npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxatomme KosiebaHus. BbIHYKIeHHbIE KOJeOaHUs.
' Pe3onanc
Mexanndeckre BOiIHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHbie W MomnepevyHbie BOJIHBL. [[nMHA BOJHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHsl. MexaHU4ecKrue BOJHBI
B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
97 [TpakTrueckue pabOTHI:

OmnpeneneHue 4YacToThl M Tepuofa  KoJeOaHMit
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MaTeMaTH4ecKOro MasTHHKA.

OmnpeneneHue 4YacToThl M Tepuofa  KoJeOaHMit
NpPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH — TepHofa  KojeOaHui
MOJIBEICHHOTO K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCHMOCTH — TepHoZa  KojeOaHui
Npy>KUHHOTO MAasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCHMOCTHU nepuoja Kose0aHui rpysa,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTH

npyxunsl. i3Mepenue yckopeHust cBOOOIHOTO MaieHUs

duznyeckue SIBICHUS B Oprupoac: BOCIPHUATUC 3BYKOB

9.8 KUBOTHBIMH, 3EMJIETPSICCHHE, CEUCMHUYECKHE BOJIHBI,
LlyHaMH, 3XO0
9.9 TexHuueckue yCTPOMCTBA: HXOJOT, HCIOIb30BAaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BHGKTpOMaFHI/ITHOC II0JIC. QHGKTpOMaFHI/ITHHC BOJIHBI.

101 CBolicTBa 3J1EKTPOMarHUTHBIX BOJIH
10.2 [IIxana 31eKTpOMAarHUTHBIX BOJIH
103 DJieKTpoMarHuTHas npupoga cera. CKOpOCTh CBETa.
' BonHOoBBIE CBOMCTBA CBETa
10 [IpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOWMCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOMIJIBHOTO Tesie(hoHa
dusnueckue SBIEHHS B MPHUPOJE: OHUOIOTHYECKOE
10.5 NEUCTBUE BUIUMOTO, yIbTParOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4YeHU N
10.6 Texnuueckue YCTPOWCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11

11.1

JIyueBas monens cBera. MicTouHMKM cBETa

11.2

IIpssMonMHENHOE paCIpOCTPaHEHUE CBETA

11.3

Otpaxenue cBeta. [Tnockoe 3epkano. 3aKOH OTpasKeHHS

CBCTa
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11.4

[Ipenomnenue cBera. 3aKOH NPEIOMIICHUS CBETA.

[losiHOE BHYTpEHHEE OTPAKEHHUE CBETA

11.5

JInnza. Xon tydeit B 1uH3e

11.6

Onrtuyeckas cuctema (QoToanmapaTa, MUKpPOCKONa H

TCJICCKOIIa

11.7

I'maz kak onTuyeckas cucrema. bauzopykocte u

JaIbHO30pPKOCTh

11.8

Paznoxenue Oenoro ceeta B criektp. OnbiTel HploToHA.

CroxeHne CneKTpalIbHBIX IBETOB. Jlucnepcus cBera

11.9

[IpakTuyeckue paboOTHI:

HccnenoBanne  3aBUCHMOCTH  yIyla  OTPa)KEHUs
CBETOBOTO JIy4a OT yIJa MaJIeHusl.

N3ydenne xapakTepUCTHK H300pa)keHUs NpeaAMeTa B
TUIOCKOM 3€pKaie.

HccnenoBanne  3aBUCUMOCTH — yIjla  IPEIOMIICHUS
CBETOBOTO JIy4a OT yTJja MajJieHusl Ha TPAHUIe «BO3AYX —
CTEKJION.

[Tonyyenne u300paKeHUH C MOMOILBIO COOHMparoeit
JIMH3BL.

Omnpenenenre (QPOKYCHOTO pacCTOSIHUS M ONTHYECKON
CHUJIBI COOMPAIOTIICH JTNH3HI.

OMnBITH IO PA3IOKEHHUIO OETIOT0 CBETA B CHEKTP.
OnbITEl 10 BOCHPHUATHIO I[BETa INPEAMETOB IPU HX

HaOJII0ICHNH Yepe3 IBETOBbIE (DUIBTPHI

dusndeckue sBICHUS B npupoje: 3arMeHus CosHua u

11.10 JlyHbI, 1IBETA TeEN, ONMTHYECKUE SBICHUSA B arMmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
Texnuueckue YCTPOWCTBA: OYKHU, IIEPUCKOIL,

H- ¢doToanmnapar, ONTUYECKUE CBETOBOIbI

KBAHTOBGIE SABJIEHUA
Oneitel Pezepdopna u mmaneTapHas Mojelb aroma.
12 121 Mogens aroma bopa
192 Hcnyckanne m moriomeHue cBera aToMoM. KBaHTHI.

JInHelyaTele CIIEKTPHI
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12.3

PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

12.4

Ctpoenne aromHoro szapa. HykinonHas Mopjenb

aTOMHOTO siapa. M3oronsl

12.5

PapnoaktuBubeie npespamenusd. Ilepuon mosypacnana

ATOMHBIX €D

12.6

SnepHble peakuuu. 3aKOHbBI COXPAHEHUS 3apsAI0BOTO U

MaCCOBOTI'O YHUCECII

12.7

3Hepr1/151 CBA3H ATOMHBIX SJICP. CBs13b Macchl U OHCPIrun

12.8

Peakuuu cunTe3a u nenenus suep. MIcTouHUKH sHEpruu

CouHriia 1 38631

12.9

Snepnas osHepreruka. JlelicTBUE  paIMOAKTUBHBIX

M3ITy4YEHUN Ha )KUBbIE OpraHU3MbI

12.10

[TpakTrueckue pabOTHI:

HaGmionieHne CIJIOMIHBIX H  JTMHEWYATBHIX CIIEKTPOB
U3ITyYEHUSL.

UccnegoBanue TpPEeKOB: M3MEPEHUE SHEPTHUU YaCTHIIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).

W3mepenue paanoakTUBHOTO (poHa

12.11

@usnueckue SABJICHHUS B IPUPOJE: E€CTECTBEHHBIN
PaauOAKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
paiMOaKTUBHOE W3JIY4YEHHE MPUPOAHBIX MMHEPAJIOB,
JEUCTBUE PATMOAKTUBHBIX M3JIYYEHUd Ha OpraHu3M

YCJIO0BCKAa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaTbHBIN JO3UMETp, Kamepa Bunbcona
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ITPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaAHMSA K NMPeIMETHBIM pPe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOI
NMPorpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanme pomu  GU3UKM B  HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX MPEICTABICHUI O 3aKOHOMEPHOU CBS3HU
M II03HABAEMOCTU SIBIICHUH MPUPOABI, O POJM 3SKCIEPUMEHTa B
busmke, 0 cucTeMooOpa3ywomieil poau (U3UKA B  Pa3BUTHHU
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJIOTUH, 00 HBOJIIOIUH
(GU3NYECKUX 3HAHMK M WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAAEC POCCHUICKUX U 3apyOCKHBIX YUYEHBIX-
¢u3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUs O BHMJAaX MaTepuu (BELIECTBO M TMOJE), O JIBHXKEHHHM Kak
crocobe cyI1ecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOpHH
CTPOCHHUSI BeUIeCTBA, O (PU3UYECKOH CYIIHOCTU SBICHHH MPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX U KBAHTOBBIX);
YMEHME pa3anyath SBJIEHUS 0 OMMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3MUECKOe SIBJICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUHN
B OKpYXarolleM MHpEe, BBIICIAS HX CYIIECTBEHHbIE CBOMCTBa

(Tpu3HAKM)

Bnagenue ocHOBaMH MOHSATHMHOIO amnmapaTta ¥ CHMBOJIHMYECKOIO
si3pIKa (PU3UKH U WCIOJIb30BaHWE WX JUIsl pelIeHHs] Y4eOHBIX 3aad;
YMEHHE XapaKTepH30BaTh CBOICTBa Tel, (U3NYECKUE SIBICHUA U

MpOoneCCChl, UCIIOJIb3YA (I)}IH[[aMeHTaJIBHLIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHue onmchIiBaTh HU3Y4YCHHBIC CBOMCTBA TENl U (1)I/I3I/I‘-I€CKI/IG SIBJICHHU A,

HCIIOJIB3YyA (1)I/I3I/ILI€CKI/IC BCIIMYHUHBI

Branenne OCHOBaMH METONOB HAy4YHOTO IIO3HAHHS C Y4ETOM
coOuro/IeHHst TTpaBuil Oe30MacHOro Tpyna: HaONoaeHHE (PUZUIECKUX
SBJICHUN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY
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U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKUUHU, OMUCHIBATH XOJ
OTIBITA U 3aIMCHIBATD €0 PE3yIbTaThl, (HOPMYITUPOBATH BBIBOIBI;
MPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYNH:
YMCHUC IJIaHUPOBATH HU3MCPCHMU, CaMOCTOATEIIBHO CO6I/IpaTB
9KCIIEPUMEHTAJbHYI0  YCTAHOBKY 10 HWHCTPYKLHH, BBIUUCISTH
3HAYCHUC BCJIMYUHBI W AHAJIIM3UPOBATH IMOJTYYCHHBIC PC3YJIbTATBI C
YYETOM 3aIaHHOM MOTPELIHOCTH PE3YyJIbTATOB U3MEPEHUN;
IMPOBCACHUC HECIIOXKXHBIX OKCIICPUMCHTAJIBHBIX PICCJIGI[OBaHPlﬁ;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
MMpOBOAUTH HCCIICI0BAHUC 10 HWHCTPYKIUHU, MNpCaACTaBJIATb
MOJTyYEeHHBbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUI] U
rpaMKOB, YUUTHIBATh MOTPEIIHOCTH, EJIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCICOOBaHUA

[TonumMaHnue  XapakTepHBIX  CBOMCTB  (HU3MYECKHUX  Mojelei
(MaTepuasibHasi TOYKa, aOCOMIOTHO TBEPAOE TEJNO, MOJEIH CTPOCHUS
ra3oB, KHJIKOCTEH W TBEPABIX TeJ, IJaHETapHas MOJENb aroma,
HYKJIOHHasi MOJENb aTOMHOIO f1pa) U yMEHHE NPUMEHSATh UX I

00BSICHEHUS (PU3UUECKUX MPOIIECCOB

YMeHue oOBACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA Tel, B TOM
YUCI€ U B KOHTEKCTE€ CHUTYallMl IPAaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABJIATh IPUUYNHHO-CIICACTBEHHBIC CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPO HAa M3yUCHHBIE CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKIE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIENIN

YMenne pemarh pacuéTHele 3afaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTONB3Yysl 3aKOHbI W (OpPMYJBl, CBS3bIBAIOLINE  (PU3HUUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alKCHIBATh KpPATKOE YCJOBHE 3ajayM,
BBIABIISITH HEIOCTAIOIINE JIaHHBbIC, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIE ISl €€ pelIeHUs], CIIOJIb30BaTh CIIPABOYHEIC TAaHHBIC,
MMpOBOAUTH paC‘-IéTI:I U OLCHUBATH PCATUCTUYHOCTL IOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYCCKON BEIIMYMHBI; YMEHUE OMPEICIsTh Pa3MEPHOCTh

($u3uUeCcKOil BeTMUUHBI, TOJTyYEHHOHN NP PEIICHUH 3a/1a4n

YMeHne XapakTepu30BaTh IMPUHLUIBI  JCUCTBUS  TEXHHUUYECKHUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPHOOPOB, M MPOMBIIUIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB MO UX ONHUCAHUIO, UCIOJb3Yys 3HAHUA O

CBOWCTBaX (U3MUECKUX SBJICHUH M HeoOXomumble (uznueckue
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3aKOHOMEPHOCTH

10

YMeHHe WCHoJibh30BaTh 3HAHUS O (PHU3HUYECKUX SBICHHUAX B
NOBCEHEBHOM KM3HM Uil  oOecriedyeHus O€30MacHOCTU  IPH
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3/0pOBbsI W  COOJNIONEHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHsI B OKpYJXKAalolleHd cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHS JIOCTHKEHUH (PU3MKH M TEXHOJOTHM

AJI paqiOHAJIBHOTO IMPUPOJ0IIOJIBb30BAHUSA

11

OneIT moucKa, TpeoOpazoBaHUs M IMpeAcTaBieHHs HHMOpMauuu
(U3UUECKOro CcoAep)KaHUs C HCIOJB30BaHHEM HH(POPMALMOHHO-
KOMMYHHKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBAaTh JTOCTOBEPHOCTH
MOJly4eHHOW WH(OpPMAIIMK HAa OCHOBE WMCIOMIMXCS 3HAHUW U
JIOTIOJIHUTEIBHBIX ~ MCTOYHMKOB; YMEHHE  HCIOJB30BAThb  IIPH
BBINOJIHEHUH YYEOHBIX 3a/JlaHUil HAay4HO-TIOMYJAPHYIO JHTEpaTypy
(bu3nYeCKOro colep:kaHus, CIpaBOUYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnaneHue 0a30BBIMH  HaBBIKAMHU — IpeoOpa3oBaHUs
uH(pOpMallMl U3 OJHON 3HAKOBOM CHCTEMbl B JAPYTyl0; yMEHHE
co3/laBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJIbKMX HCTOYHHNKOB
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INHEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKUE SBJIEHUA
1 Mexannueckoe nBWkeHue. MarepuanpHas Touka. (Cuctema  OTCuéra.
' OTHOCUTENBHOCTD ABHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHUE. CpenHsas ckopocTb. Dopmyna s
1.2 BBIYHCIICHUSI CpEJTHEN CKOpOCTH: V = S/t
PaBHOMeEpHOE MpsSMOIMHENHHOE ABM)KEHHE. 3aBUCUMOCTh KOOPJIMHATHI Tela OT
BPEMEHHU B CIIy4ae paBHOMEPHOTO MPSIMOIMHEHHOTO IBHKEHUS:
13 x(0)=x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl TPOEKIHUHU CKOPOCTH, TPOEKINH
nepeMeleH s, MyTH, KOOPAMHATHl TpPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUU
3aBUCHUMOCTh KOOpJIMHATBHl TeJa OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
PSAMOJIMHEHHOTO JIBUKECHUS:
Sc(@)=vo, *t+ax* %
@opmynbl JUIS MPOEKUUH TMEePEeMELICHUs, MPOCKIMH CKOPOCTH W TMPOEKIUU
YCKOpPEHUs IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUH:
2
1.4 s,\.(r)=uol\.-r+a,\.-r7.
U.\'(r) =Upy T, -1,
a,(f) =canst,
uh.: - Ul,\': =2a.s,
['padmku 3aBUCHMOCTH OT BPEMEHU MAJSl TMPOEKIUH YCKOPEHUs, MPOEKIINH
CKOPOCTH, TPOEKIMH TMEepEeMEIIeHUsl, KOOPAUHATHI TNPH PAaBHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABH>KEHUU
CBobonHoe manenue. GopMyiibl, ONUCHIBaONIME CBOOOJHOE MajieHue Tena IIo
1.5 BEePTUKAIM (JIBMKEHHE TeJla BHMU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH [Js MPOEKIUU YCKOPEHHS,
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IOPOEKIIMH CKOPOCTH M KOOPJAMWHATHI TMPH CBOOOJHOM TMAaJ€HUU Tejla IIo

BEPTUKAIN

CkopocTh pPaBHOMEPHOI'O JBMJKEHHUSI Tejla I0 OKpyKHOocTH. HampaBienue
CKOpOCTH.

@opmyna i1 BBIYMCIEHUS CKOPOCTH 4Y€pe3 pajuyC OKPYKHOCTH U HEPHUOL

oOpareHus:
2nR
U=
T

LlerTpocTpeMuTenpHOE yCKOpeHHe. HampaBieHue IeHTPOCTPEMHUTEIHHOTO

yckopeHus. @opMyiia il BBIYUCIEHUS YCKOPEHUS:

1.6
2
a. = v
“ R
dopmyna, CBSI3BIBAIONIAS IEPUOJ] M YACTOTY OOpAIICHHUS:
\Y% 1
T
Macca. [InotHocts BemectBa. @opmyJia Jjisl BBIYUCICHUS TIJIOTHOCTH:
p= m
1.7 V
1.8 Cuna — BektopHas ¢pusnueckas BenuurnHa. CloskeHHe Cuil
1.9 SIBnenue nnepuuu. lepssiii 3akoH HeroToHa
Bropoi1 3akoH HeroTona:
F=m-a
1.10
CoHanpaBiI€HHOCTh BEKTOpA YCKOPEHHMS Tela U BEKTOpa CUIIbI, JEHCTBYIOIIEH HA
TEJI0
B3aunmoneiictue ten. Tperunii 3akoH HeroToHa:
1.11 F2—>1=_Fl—>2
12 Tpenue nokos U TpeHue ckoiabxkeHus. Gopmyrna 17 BEIYUCICHUS] MOJYJISI CUITBI

TPCHUS CKOJILXKXCHUS!
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F_=u-N

1.13

Hedbopmaruss Tena. Ynpyrue u Heymnpyrue nedopmarnuu. 3aKOH yHOpyrou

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrotenne. 3aKk0H BCEMUPHOTO TATOTECHHUS:

my - M,
F=G.-—L1 2
R
Cwuita TsbkecTd. Y CKOpeHHe CBOOOHOTO TaICHHS.
dopmyia a7 BBIYUCICHUS CHITBI TSHKECTH BOIM3M noBepxHocTu 3emnu: F = mg.
JBmxenue mnanet Bokpyr ConHna. [lepBas kocMu4eckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMmynbe Tena — BeKTopHast GuU3NYECcKasi BEIMYHHA.
p=m0

Nmnynbe cuctemsl Ten. M3menenne uMiyibca. MMIyabe cuiibl

1.16

3aKOH COXpaHECHHSI HMITYJIbCA TSI 3aMKHYTOH CHCTEMBI TEJ:
D=mU; +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckas pabota. @opmyia A BBIYUCICHUS PaOOThI CHIIBIL:

A=Fsoosa

Mexannueckast MOIITHOCTD:

=4
r

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. CDopMyJIa JJIs1 BBIYHMCIICHUA

KMHETUYECKON YHEPIUU:

2
_m

E;

Teopema o kuHeTHyeckoi sHeprun. opmyria AJisi BEBIYUCICHUS MOTCHIIMATIbHON
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OHCPIuM T€j1a, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

MexaHnudeckas SHEprusi:

E=E.+E ?

1.19 3aKOH COXpaHEHMSI MEXaHUYECKOH sHepruu. GopmyJia sl 3aKOHA COXPaHEHUS
MEXaHMYECKOM SHEPrUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBpaiieHne MEXaHUYECKOM SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MEXaHU3MBI. «30J0TO€ MPABUII0» MEXAHUKH.

Prryar. Moment cuisl: M - Fl.
VYcioBre paBHOBECHS pblyara:
M +M, +..=0
1.20 =
[MoxBwxHbIM 1 HenoABWKHEINA O1oku. KIT/] mpocThix MeXxaHU3MOB,
n= Anonesnax
Asarpaqermax
[aBienue TBEpIOTO TENA.
®opmyia 1151 BBIYUCICHUS IaBJICHUS TBEPIOIO Tena:
_F
S

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' I'mapocraTuyeckoe naBlieHUE BHYTPH KUIKOCTH.
dopmyiia 11 BBIYUCICHUS JABJICHUS] BHYTPHU KUJKOCTH:
P=pgh+D

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmysia s ONPEACICHUS BBITAIKUBAIOUIECH CHIIBI,
JEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras3:

1.23

Fa =pPgV

Ycnopue miapaHus Tena. [lnapanue CYZJO0B 1 BO3AYXOIJIAaBAHUC
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1.24

Mexanuveckue KoneOaHus. AMIUIMTYyZa, TEPUOJ W YacTOTa KOJICOaHUM.

®opmyia, CBSI3BIBAIONIAs YACTOTY M MEPUO KOJIeOaHU:

vol
T

1.25

MareMatuueckuii ¥ INpYyKUHHBIM MasATHUKU. [IpeBpaineHue oSHepruu Inpu

KoJIe0aTETLHOM JBHXCHHUHU

1.26

3aryxatomue kojaebaHus. BeinyxieHHbie Konebanus. Pezonanc

1.27

MexaHndecKHue BOJIHEI. HpO,I[OJ'II)HI)Ie N TIOIIEPCUYHLIC BOJIHEI. ,Z[J'H/IHa BOJIHBI U

CKOPOCTh PaCIpOCTPAHEHUS BOJIHBI:

Lr=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IByX cpell. UH(ppa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomoi

H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBL, HKECTKOCTH
NPYXUHBL, KO3(pPUIMEeHTa TPEHUsS] CKOJIbKEHUS; paOdOThl CHIIBI TPEHHS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs OpycKa NO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JOBUKEHUH MO HAKIOHHOW IUJIOCKOCTH; YacTOThl M
nepuosia KoieOaHWH MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl W Iepuoja
Kosie0aHUM MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBbL, JEHCTBYIOIIETO HA phIYar;
paboThl CHIIBI YHPYrocTH NpHU MOABEME Tpy3a C IMOMOIIBIO HEMOJBH)KHOTO
6J10Ka; pabOTHI CUIIbI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOIIbIO TOJBUKHOTO
OJ0Ka.

HccnenoBanne 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00BbEMa MHOrpYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAOIIEH CHIIBI
OT MAacChl TeJa; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
pOAa MOBEPXHOCTH; CHJIBl YIPYIOCTH, BO3HUKAIOIIEH B NPYKUHE, OT CTEIIEHHU
negopManuu MpYKHUHbI, YCKOPEHUs1 OpycKa OT yIiia HAaKJIOHA HaIlpaBIISIOLICH;
nepuoa (4acToThl) KoseOaHUIl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KOJICOAHUH MPYKMHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
UCCJIEJOBAaHUE HE3aBHUCHUMOCTH IepHoJa KoJeOaHWM HUTSHOTO MasTHUKA OT

Maccsl rpys3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

QDusuueckue s61eHUSA 6 nNpupoode: TIPUMEPHI IBWXKEHHUS C PA3IUYHBIMU
CKOpPOCTSAIMH B )KMBOW U HEXUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKEC, TMPUIHNBBI W OTJIUBBI, JABWKXCHUC TIJIIAHCT Conneunon CHUCTCMHI,




98

PEaKTUBHOE IBW)KEHHE JKUBBIX OPIaHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSIHUE
aTMOC(EpHOTO JaBJICHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMUYECKHe BOJIHBI, IyHaMH, 5X0O

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, AATYHUKHU II0JIOKCHHUA, PACCTOAHUA U
YCKOpPCHHUA, OUHAMOMCTpP, IMMOAIIWIIHUKH, PAKEThI, pbIYar, HOI[BI/I)KHHﬁ u

HGHOI[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIE MEXAaHU3MBI B 6I)ITy,

131 COOOIIAOIIUECs COCYABI, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACcOC, apeoMeTp, 3XOJIOT,
UCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHUSI  MOJICKYJISIPHO-KMHETUUECKOW  TEOPUU  CTPOCHUS

2.1 BelecTBa. Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSIHUMA BEIECTBA.
Kpucrannuueckue u amopdHbIe Tena

55 JBwxenue wyactun BemiecTBa. CBs3b CKOPOCTH JABUKEHHUS YacTHI[ C

' TeMriepaTypoii. bpoyHoBckoe nBmwkenue, mudysus

23 CMaunBaHue U KalWUISIPHBIE SIBICHUS

24 TennoBoe pacIlIMpeHne U CxKaTHe

2.5 TermoBoe paBHOBECUE

26 Buyrpennsist sHeprusi. PaGora u Teruionepenaya Kak CIOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHN

2.7 Buael Temonepenayn: TemIONPOBOHOCTb, KOHBEKIUS, U3 TyUYCHUE
HarpeBanue wu oxnaxnenue ten. KoaumdecTBO — TeruoTel. Y jelbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUs PHEPrUU B TEIUIOBBIX MpOIECCaX. YPaBHEHUE TEIJIOBOTO
Oananca:

2.9

0+0,+..=0
Hcnapenue u koHaeHcauus. V3MeHeHHE BHYTPEHHEN OSHEPrUd B IPOLIECCE
510 ucnapeHus W KoHjaeHcanuu. KumeHue JKUAKOCTH. YJenpHas TemioTa

napoobpazoBanus: L = O/m
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2.11

Brnaxnocts Bo3myxa

2.12

[InaBnenne w Kpuctasmuzauusa. V3meHeHHe BHYTPEHHEH »SHEpPruu Ipu

IJIaBJICHUU U KpUCTAJIJIM3allU. Y,Z[GJII:HaSI TCIJIOTA ITJIaBJICHUA:

7\.32

m

2.13

BHyTpCHHSISI OHEPTHUA CrOpaHus TOIINBA. Y,Z[GJII:HEUI TCIJIOTA CrOpaHus TOIJINBA:

q=0/m

2.14

[Tpunnuns! padoTe! TemoBbix Apurateneit. KI1/1 reroBoro apuratens

2.15

IIpaxmuueckue pabomoi

H3mepenne ynenpHON TEIIOEMKOCTH METAJUIMYECKOI0 LWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (HUKCUPOBAHHOM
Macchl, B KOTOPYIO OIIyLIEH HArpeThli IWIMHAP; KOJIMYECTBA TEIJIOTHI,
OT/JAHHOT'O HArpeThIM LWJIWHIPOM, IOCIE OIMYCKAaHMS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/JyXa; YAEIbHOM TEIJIOTHI
IaBieHuss Jpaa. lccnenoBaHwe W3MEHEHUs TeMIlepaTypbl BOJBI  MPH
Pa3IUYHBIX YCJIOBHSIX; SIBJICHHUS TEIUIOOOMEHAa TpPU CMENIMBAHUU XOJIOAHON U

ropsiueit BObI; Ipoliecca HCrnapeHus

2.16

Qusuueckue s61eHUA 6 npupooe. TIOBEPXHOCTHOE HATSIKEHHUE M KallMJUIIPHbIE
SIBIICHUSI B NPUPOAE, KPUCTALIBI B NpUpoae, uiznyueHue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHeTa

2.17

Texnuueckue ycmpoucmea: KanWUIAPbl, IPUMEPBI UCIIOIb30BAHNUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEPaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, BUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

Onexrpuszanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB

3.2

B3anmoneiicTBre 3apsskeHHBIX Tedl. 3akoH Kynona

33

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

3.4

OnekTpuyeckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro mnodd. [IpuHuun

CYNEPIIO3UIUH JIEKTPUUECKHX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu snekrpuyeckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO MOJsA HaA

aeKTpuyeckue 3apsiabl. [IpOBOIHUKY U AUAIEKTPUKHI
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[TocTossHHBIN AJeKTpUYecKUil TOK. JlecTBUs smekTprudyeckoro Toka. Cuiia Toka.

Hanpsxenue.
3.6 I=q/t, U= A/
DIIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
13 3akoH Oma g ygactka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COeIMHEHHE MPOBOJHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannenbHOE COEMHEHNE TPOBOIHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;I=I+I;R=2.
- - 2
CMmenanHble COETMHEHUS] TPOBOJHUKOB
3.10 Pa6oTa u MomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoyns — Jlenia:
3.11 2
. Q = I . R . r
310 OnbiT Opcrena. MarHuTHOE ToJie TPSMOrO MPOBOJHUKA C TOKOM. JlmHuUM
MarHUTHOW MHIYKIIMH
313 MarauTHOE TmMOJIE TMOCTOSHHOTO MAarHuta. B3auMoAeNCTBHE MOCTOSIHHBIX
MarHuTOB
3.14 JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOrO0  CONPOTUBIEHUS  PE3UCTOpa;  MOIIHOCTH
316 DIIEKTPUIECKOTO TOKA; PA0OTHI IIEKTPUIECKOTO TOKA.

I/ICCJ'IGI[OBaHI/Ie 3aBUCMMOCTH CHJIBI TOKA4, BO3HHUKAOOIETO B IIPOBOJHHUKE
(pesncmpm, naMnqua), OT HaIIPs’KECHUA Ha KOHIAaX MPOBOAHHKA; 3aBUCHUMOCTHU

COIIPOTUBJICHUA OT MJIMHBI IPOBOJHHUKA, IIJIOMIAAX €TI0 IMOIIEPECUYHOTO CCUYCHHUA U




101

YACIBHOT'O COIIPOTUBJIICHU.
HpOBepKa mpaBujia Il SJICKTPUUYCCKOI'O HAMPSAKCHUA IIPU IMMOCICIO0BATCIIHBHOM
COCIMHCHHWHN IIPOBOAHUKOB, IIpaBUWJia I CHJIBI JSJICKTPUYCCKOr0 TOKa IIpH

napaielbHOM COSMHEHUH NPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUYKA)

Qusuueckue A6NeHUs 6 Npupooe: SIEKTPUUECKUE SBJICHUA B arMmocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE TMOJI€ 3eMJIH, Ipeiid IMOIIOCOB,
POJIb MAarHUTHOTO MOJIS 11 )KU3HU Ha 3eMJIe, TTOJISIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIEpMETp, BOJBTMETP, pPEOCTar,
CUETYMK  IEKTPUUYECKOW  DHEPIruH,  IEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (puMepsI), AIIEKTPUYECKUE
IIPEIOXPAHUTENHN, DJJICKTPOMArHuT, JJIEKTPOJBUTATENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 OneKkTpoMarHuTHbIE BOJIHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JIyueBas monens cBera. IIpsmonnHeiHOe pacipOoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [nockoe 3epkano
3.22 [Ipenomnenue cBeta. 3aKOH MPETOMIICHHS CBETA
3.23 Hucnepcus cera
-~ JIunza. Xoxa nydeit B nmunH3e. POKYCHOE paccTOSTHUE JUH3BI. OnTUYeckas cuia
. auH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuuecKue npruOopsl
IIpakmuueckue pabomoi
W3mepeHne onTudeckoil cuibl cobuparomieil JIMH3bL, (POKYCHOTO pacCTOSHUSA
cobuparomieid JMH3bl (IO CBOICTBY paBeHCTBA pa3MEpoB IpeaMeTa U
U300pakeHHsI, KOT/la MpeIMeT PAcIlojOkKeH B JIBOWHOM (OKyce), MmokazaTems
3.26 MPEJIOMIICHUS CTEKJIA.
HccnenoBanue cBoiicTBa M300paskeHMs, MOTYYSCHHOTO C MTOMOIIIBIO cOOMparomei
JWH3bl; H3MEHEHHs (OKYCHOIO pacCTOSHMSI JABYX CIIOKE€HHBIX JIMH3;
3aBUCHUMOCTH YIJIa IIPEJIOMJIEHUS] CBETOBOTO JIyda OT yIJja NaJeHMs] Ha TPaHULE
«BO3M1yX — CTEKJIO»
327 Qusuueckue senenus 6 npupode. 3atMeHus ConHua u JlyHbl, IBeTa Tel,
' ONITHYECKHE SBJICHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (poToammapar, ONTHYECKHUE
' CBETOBOIBI
4 KBAHTOBGIE ABJIEHMA
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PamnoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

4.1
pacnaza

4.2 OmnsiThl Pesepdopaa no paccesnuto anbpa-uactuil. [lnanerapaas moaens atoma

4.3 CocraB atroMHoOro sipa. M3oromnsl

4.4 [Iepuon nonypacnaza aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEI
Qusuueckue a61eHUs 6 nNpupode. E€CTECTBEHHBIH paJUOAaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPAJUOAKTUBHOE W3JIyY€HUE NPHUPOJHBIX MHUHEPAJIOB,
JieficTBUE paJiMOaKTUBHbBIX U3IyYEHUN Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHIYaJIbHBINA J03UMETpP, Kamepa

BunbscoHa, snepHas 3HEpreTuka
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1) ®usmka: 7-if kimacc: 0a30BBI YpOBEHb: y4E€OHUK; 3-€ HW3IaHHE,
nepepadotanHoe / [eperimkun .M., UBanos A.U. — M.: IIpocBemenue, 2024;

2) ®usuka: 8-i1 kimacc: 0a30BbI ypOBEHb: Y4EOHMK; 3-€ H3JaHUE,
nepepaboranHoe / [lepoimikun .M., UBanoB A.U. — M.: [Ipocsenienue, 2024;

3) ®usuka: 9-1 kmacc: 0a30BBIM YpOBEHb: YUeOHUK; 3-¢ H3JIaHWHE,
nepepaboranHoe / Ileppikun U.M., I'ythuk E.M., UBanoB A.W. u np. — M.:
[Ipocsemenue, 2024.

METOANYECKUE MATEPUAJIBI 1JIAA YUUTEJIA

1) I'pomueBa O.M. KoHTposibHbIE U CaMOCTOSITENbHBIE Pa0OTHI IO
¢usuke. 7 knacc: k yueonuky A.B. Ilepoimkuna «®uszuka. 7 knacey. @I'OC (k
HOBOMY y4eOHHUKY). — M.: M3aaTenbcTBO «OK3ameny, 2020. — 112 c.;

2)I'pomueBa O.U. KonTponbHbIE M camMOCTOATENbHbIE PAOOTHI TIO
¢usuke. 8§ knacc: k yueOnuky A.B. [lepeimkuna «Pusuka. 8 kmace». @I'OC (k
HOBOMY yueOHUKY). — M.: U3narenscTBo «OK3amen», 2020. — 128 c.;

3)I'pomueBa O.M. KoHTposibHBIE U CaMOCTOSITEIbHBIE pPabOTHI IO
¢dusuke. 9 kmacc: k yueOuuky A.B. Ilepeimkuna, E.M. ['yrauk «®wuszuka. 9
kiacey. @I'OC (xk HoBoMy yueOHHKY). — M.: M3narenbcTBO «Ik3amen», 2020. —
159 c.;

4) I'pomueBa O.U. ®usuka. 7 kinacc. Metonuueckoe mocodre K yueOHUKY
A.B. Ileppiukuna. ®I'OC. — U3narenscTBO: «IK3aMen», 2022. — 192 c.;

5) I'yrauk E.M., YepnukoBa O.A. ®duszuka. 9 xmacc. Meroanuyeckoe
nocobue k yueonnky A.B. Ilepsimkuaa. ®I'OC. — M.: «/Ipoda», 2020. — 224
C.;

6) Kupuk JI.A. KauecTBeHnble 3a1auu 1o ¢usuke aasg 7-9 kimaccoB. — M.:
Hnexca, 2020. — 240 c.;

7)Mapon A.E., E.A. Mapon ®usuka: 7 kiacc: 0a30BbIil ypOBEHbB:
IUIaKTUYecKue Marepuainsl: yueoHoe nocodue / A.E. Mapon, E.A. Mapon,
yueOHuky .M. Ileprimkuna «®usuka. 7 knace». — M.: [Ipocsemenue, 2023. —
126 c.;

8)Mapon A.E., Mapon E.A. ®usuka: 8 kmacc: 06a30Bblii YpPOBEHb:
TUIAKTHYEeCKUe Marepualsl: yueoHoe mocooue / A.E. Mapon, E.A. MapoH, k



104

yueoHuky V.M. Ilepoimkuna «®usuka. 8 kinace». — M.: [Ipocsemenue, 2023. —
128 c.;

9) Mapon A.E. Coopauk BompocoB u 3amad. Gusuka: 7 kimacc: 0a30BbIN
ypoBeHb: yueoHoe mocodue / A.E. Mapon, E.A. Mapon, C.B. [To3otickuii. — M.:
IIpoceemenue, 2023. — 109 c.;

10) Mapon A.E. C6opHuk BompocoB u 3amad. Ousnka: 9 knacc: 6a30BbIi
ypoBeHb: yueoHoe nocodue / A.E. Mapon, E.A. Mapon, C.B. Ilo3olickuii. — M.:
Hpoda, 2021. — 143 c.;

11) MunskoBa P.J[. Terpanu s nabopatopHbix padbot no ¢usuxe. 7-9
kjaccel: K yueOHuky A.B. [leppimkuna «®@usnkay. — M.: Dx3ameH, 2020;

12) ITypeimesa H.C. ®usuka. 8 xmacc. 10 BapuaHTOB MTOTOBBIX paboOT
JUTSI IOJITOTOBKY K Beepoccuiickoii mpoBepouHoil padote: [ydueOHOe mocodue] /
H.C. IlypsimeBa, E.D. ParOunb. — M.: UznarensctBo «MuTemnext-LlenTpy,
2020.-56¢.;

13) ®usuka: 7-11 knaccel. I1IKoNbHBIM Kypc B HArJsiAHBIX TaOiauIax /
C.B. Baxnuna, K.I'. Yepenosa. — M.: OKCMO, 2023. - 224 c.;

14) YepuukoBa O.A. ®usnka: 7 kimacc: 6a30BbIil ypOBEHb: METOMUECKOE
nocobue k yueonuky U.M. Ilepeimkunra, A.W. UBanora. / O.A. UepHukosa,
C.H. I'nanenkoBa, B.B. KyapsiBues. — M.: [IpocBemenue, 2023. — 94 c.;

15) YepnukoBa O.A. ®usnka: 8 kimacc: 6a30BbIil ypOBEHb: METOIMUECKOE
nocobue k yueOHuky M.M. Ilepwimkuna, A.M. MBanora. / O.A. UepHukoga,
C.H. I'manenkosa, B.B. Kyapssues. — M.: [Ipocsemenue, 2023. — 92 c.;

16) [llaxmaTtoBa B.B. IloaroroBka K BCEPOCCHUCKHUM MPOBEPOUYHBIM
pabotam: 8 kjacc: ydyeObHo-meToauueckoe nocodue. / B.B. Illaxmaropa, O.B.
edep. — M.: Ipoda, 2021. — 55 [9] c.: um.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBHI
CETHU UHTEPHET

1. DOnexTpoHHble 00pa3oBaTelbHBIE PECypChl, JOMyHIEHHbIE K
UCIIOJIb30BaHUIO MPU peAIM3alNA UMEIOIIUX FOCYIaPCTBEHHYIO aKKPEAUTALUIO
o0pa3oBaTeNbHbIX MpOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero oOmero oOpa3oBaHus TpuKa3oM MwuHNpocBemenus Poccuu 0T
18.07.2024 Ne 499:

- ®uzuka. 7 (89) «xmacc. — OrAOY JIIO «Axanemus
Munnpocsenienuss Poccumny;

- ®uzuka. 7 (8,9) kimacc. — OO0 «CBEPOBPA3OBAHUEY;

- ®usuka, 7 - 9 xknaccel. — 'TAOY BO MI'TIY;
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- OKO BIIP KNM. ®uzuka. 7 (8) kinacc. — OO0 «9K3AMEH-MJINA»;
- O6mako 3uammii. IlogroroBka k OI'D. dusuka. 9 kimacc. — 00O
«DU3UKOHY;

- dusuka. BupTyanbable 1a00paToOpHble U MPAaKTUYECKUE paboThL. 7 - 9
kiaccel. — PI'BHY «MCPO».

2. OTKpBITHIE 00IIE0CTYTHBIE 00pa30BaTeIbHBIC MATEPHUATIBI,
pa3MelieHHbIe Ha NH()OPMAIMOHHO-00pa30BaTeIbHBIX OPTAIaX:

- https://m.edsoo.ru/ — bubauoreku 1UGPOBOro 0OPA30BATEIBHOTO
konteHTa (bubmmoreka [{OK);

- http://school-collection.edu.ru/catalog/ —  Enunas  xomiekuus

1(poBEIX 00pa30BATEIHLHBIX PECYPCOB;
- https://resh.edu.ru/subject/28/ — Pocculickass >JEKTpOHHAs IIKOJA.

dusuka;
- https://education.yandex.ru/main — Snnekc y4yeOHuK. COBpeMEHHOE

oOpa3oBaHKe Ha OCHOBE TeXHOJIOTUN SIHIeK a;
- https://nsportal.ru/shkola/fizika/library — O6pa3zoBarenbHas

conmanbHasa ceTth. Pu3ukKa;
- https://testedu.ru/test/fizika/ - OOpa3zoBarenbHble TECTHl. TeCThI IO
¢busuke;

https://go.rosuchebnik.ru/search?query — Poccuiickuii yueOnuk. duznka

(Metoauueckast momoiib. Bebunapel. Kypcewl. Katasor);
https://uchitel.pro/ - Yuurensllpo. Koncnektsl mo npeamery «Duzmka.

N3yuenne @usnky mar 3a maroM. OHIaiiH-yu4eOHUK U COOPHUK 3a/1a4.
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