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1. ITosicHuTe IbHAS 3aIIMCKA

1.1. HopmMaTHBHO-IPABOBble [OKYMEHTBbI, HAa  OCHOBAHHMHM  KOTOPBIX
pa3paborana padoyasi nporpamMmma

PaGouas mporpamma 1o pusuke pazpaboTaHa Ha OCHOBE:

1. ®depnepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoanuu B Poccuiickoit
Denepaumny.
2. IIpukaza MunucrepctBa npocsemienus Poccuiickoit @enepannu ot 31.05.2021 Ne

287 «O0 yTBep)kaeHUH (PeIepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa OCHOBHOTO
o01rero oOpa3oBaHUs.

3. [Ipukaza MunuctepctBa npocsemienuss PO or 22 mapra 2021 r. Ne 115 «O06
yTBepKIeHuH [lopsiika opraHM3alMd W OCYIIECTBICHUST 00pa30BaTENbHON JEATEIBHOCTH 10
OCHOBHBIM 00111€00pa3oBaTeIbHBIM MPOrpaMMaM - 00pa30BaTEIbHBIM MPOTpaMMaM HayaJIbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO 00IIero 00pa3oBaHMsI.

4. [Ipukaza MunuctepctBa npocsemienus: Poccuiickoii @enepanuu ot 22 urons 2026
r. N 436 «O0 ytBepkaeHuu (enepasbHOro mepeyHs yaeOHUKOB, JTOMYIIEHHBIX K MCIOIb30BaHHUIO
IpH  pealiu3alid HMMCIOIIUX TOCYAAPCTBEHHYIO aKKpPEIUTalHi0 00pa3oBaTeNbHBIX IMPOTPaMM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEero oO0IIero oOpa3oBaHUs OpPraHU3ALUSMHU,
OCYILIECTBIISIIOUIMMHA  00Pa30BaTEeNbHYI0 JCATEIbHOCTh, M YCTAHOBICHHH IPEICIBHOTO CpPOKa
UCIIOJIb30BaHUSl MCKJIFOYCHHBIX YYCOHHUKOB M pa3padOTaHHBIX B KOMIUIEKTE C HHMH Y4EOHBIX
0COOUiI».

5. ITucekma MunucrepcerBa npocenieHust Poccuiickoit @enepanuu ot 21.02.2023 Ne
AB- 800/03 «O6 obecnieueHN yU4eOHBIMU U3TAHUSIMID.
6. [Tpuxaza MunuctepctBa oopazoBanus u Hayku P® ot 9 urons 2016 r. Ne 699 «O6

YTBEP)KJICHUH TIEPEYHS OpPTaHU3aIfi, OCYIIECTBISIIOIINX BBIMTYCK Y4YEOHBIX IMOCOOMIA, KOTOpBIE
JIOITyCKAlOTCA K MCIIOJIB30BAHUIO MPU peaiu3alii MMEIOIUX TOCYAapCTBEHHYIO aKKpEeAUTAIHMIO
00pa3oBaTeNbHBIX MPOTpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oOIero
00pazoBaHUM.

1. Canurapubix mnpaBun  CII  2.4.3648-20 «CaHUTapHO-3MIHUIEMUOJIOTHYECKUE
TpeOOBaHUS K OpraHM3alMsM BOCHUTAHUSA M OOY4YeHMs, OTAbIXa M O3J0POBJICHUS JeTel U
MOJIOJICKIY, YTBEP)KICHHBIX IMOCTaHOBIIEHHEM [ JIaBHOTO roCynapCTBEHHOTO CAaHHTAPHOTO Bpada
Poccwuiickoit ®eneparnuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

8. Canurapssix npasuwi U HopMm CanlluH 1.2.3685-21 «['urnenndeckre HOpMaTUBBI U
TpeboBaHuUs K obecrieueHNI0 0€30MacHOCTH U (WiIK) O0€3BPEeTHOCTH I YeIoBeKa (GakTOPOB CpPeIbl
oOuTaHus», yTBepk)aAeHHBIX [locTaHOBNIeHHEeM [J1IaBHOTO TOCYZapCTBEHHOTO CAHHUTAPHOTO Bpaya
P® ot 28.01.2021 Ne 2 (manee-Canllun 1.2.3685-21).

9. VYcraa HOY «YactHas mkona «B3maxy.

10. OcHOBHOI 00pazoBaTeabHON MpOrpaMMbl OCHOBHOTO o0Iero obpasosanus HOY
«YactHas mkona «B3max», npusstoil pemenueMm Ilegarormueckoro coera HOVY «Yacthas
mkona «B3max» (mporokon Ne 1 ot 28.08.2026) m yTBEp)KIEHHOH NPHUKA30M TUPEKTOpa OT
28.08.2026 Ne 2-]1.

11. «Ilonoxxenust o ¢Qopmax, MNEPUOJUYHOCTH U TMOPSAKE TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH M MPOMEXKYTOUYHOM aTrTecTaluu, MOpsAKe MepeBojia B cienyromuil kinacc B HOY
«IIxona «B3max»», npunsartoro pemenueMm Ilegarornueckoro coeta HOVY «lllkona «B3max»
(mpotokon ITexarorndeckoro coseta ot 28.08.2026 r. Ne 1, npuka3 ot 28.08.2026 r. Ne 2-]1).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O NTPEIMETA «®U3UKA»

[IporpamMma mo ¢u3nMke Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs COCTaBlieHA Ha
OCHOBE TIOJIOKEHWU W TpeOOBaHWUN K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBaTenbHON mporpammsl, mpenacraBieHHbIXx B PI'OC OO0, a Ttakke ¢ ydéroMm
dbenepanibHON paboueil mporpammbl BocnuTaHus W KoHmenmuu mnpenogaBaHus y4ueOHOTO
npeamera « Pusnkay.

CopepxaHue MporpaMMbl MO (U3HKE HAMpaBiIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAY4YHOM I'PaMOTHOCTU OOYYAIOLIMXCS U OpPraHU3alMIo M3ydeHUs (PU3MKM Ha AeITeIbHOCTHOM
ocHoBe. B mporpamMe 1o (¢u3MKE YUYHUTHIBAIOTCS BO3MOKHOCTH Y4e€OHOro mpeaMmeTa B
peanmzanuu TpeboBanuit ®PI'OC OOO Kk mNIaHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM
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pe3ynbraTaM OOydYeHHs, a TaKKe MEKIPEJIMETHBIC CBSI3M E€CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus.

[Tporpamma mo ¢u3MKe ycTaHABIMBACT paclpelelicHne Y4eOHOro mMarepuaia 1o rojaam
oOyuenuss (1o KJaccam), NpeJiaraeT HPUMEPHYIO MOCICI0BATEIbHOCTh H3YUYCHUS TEM,
OCHOBAaHHYIO Ha JIOTHMKE pa3BUTHsA MPEIMETHOTO COACPKaHHMA M Y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIIXCS.

[Mporpamma 1o ¢Qu3uke pa3zpaboTaHa ¢ IEIbI0 OKAa3aHUS METOAMYECKOH MOMOIIH
YUYHUTEIIO B CO3J[aHUM paboveil MporpaMMbl IO Yy4eOHOMY TIPEIMETY.

®dusnKa SBISETCS CUCTEMOOOPA3YIONIMM JJIsi €CTECTBCHHOHAYYHBIX YUEOHBIX MPEJMETOB,
MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIC)KAT B OCHOBE IPOLIECCOB M SIBICHHI, N3y4aeMbIX XHUMHUEH,
Ouosiorueit, actpoHoMuerd M (uznueckor reorpadueil, BHOCUT BKJIAJ B €CTCCTBEHHOHAYUYHYIO
KapTUHY MHpa, IMPEIOCTaBIseT HauOoiee SICHbIe 00pasibl NMPUMEHEHUS HAayYyHOrO METO/a
MO3HAHUs, TO €CTh CII0CO0a MOTYyYSHHST JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa U3 TnaBHBIX 337134 (pu3nueckoro oOpa3oBaHusl B CTPYKType obuiero odbpa3zoBaHus
COCTOUT B (OPMUPOBAHMH ECTECTBEHHOHAYYHOH T'pPaMOTHOCTM M HWHTEepeca K HayKe Yy
00y4Jaromuxcsl.

W3ydenne ¢usuku Ha 0a30BOM YpPOBHE MPEIIOJIAracT OBJIAJCHHE CIICTYIOIUMHU
KOMITETCHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

° HAy4YHO 00BACHATH SIBJICHUA,
o OLICHUBAThb U IIOHUMATh 0COOCHHOCTHU HAay4YHOI'O UCCIICAOBAHMA,
° HHTCPHNPETUPOBATL MHAHHBIC W HCIIOJIB30BATh HAYYHBIC [JOKAa3aTCJIbCTBA JIA

II0JIy4€HHUs BHIBOJIOB.

Henn usydyenus GU3NKUA HA ypOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsI OIpENeieHbl B
Konuenmuu npenoaaBanust yueobHoro npeamera «Pu3nka» B 00pa30BaTEIbHBIX OpraHU3aLUsaX
Poccuiickoit denepanuu, peamu3yOUIMX OCHOBHBIE OOIIe00pa3oBaTeIbHbIe IPOTrPAMMEI,
yTBepxka€HHON pemenreM Kosmernn MunucteperBa npocsenieHusi Poccuiickoit denepanuun
(mporoxon ot 3 nexadpst 2019 r. Ne [1K 4BH).

eau 1 3a7a4m y4eOHOr0 npeaMeTra B peajan3aly OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMmsl 001ero oopasoBaHus

. nproOpeTeHne MHTEpeca W CTPEMIICHUSI OO0YYaroIIUXCsi K HAYYHOMY H3yYCHHIO
IPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEACTABICHUH O HAYYHOM METOZAE IO3HAHHWS ¥ (OPMHPOBAHUE
HCCIIEI0BATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

. (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4YeHHS OCHOB
CTPOEHUS MaTepUU U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

. dopMupoBaHUE TIPENCTaBICHUA O poiu (U3UKH A pasBUTHS JAPYTHX
€CTECTBEHHbIX HayK, TEXHUKH U TEXHOJIOTHIA;

. pa3BUTHE TNPEACTaBIEHUI O BO3MOXHBIX cepax Oyaymied npodeccruoHanbHON

ACATCIIBHOCTH, CBS3aHHOM C (bHBHKOfI, NoJATrOTOBKa K z[anLHeﬁmeMy O6y‘-IeHI/IIO B OTOM
HaITpaBJICHUH.

JlocTkeHne JTHX IeNed mporpaMMmbl MO (U3MKE Ha YpOBHE OCHOBHOTO OOIMIETO
o0Opa3oBaHus 00eCTIeYnBACTCS PEIICHUEM CIISAYIOINX 3a1ay:

. NpHOOpeTeHNe 3HAHWUN O JUCKPETHOM CTPOSHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. npuoOpeTeHne YMEHHUM ONHUCHIBAaTh U OOBACHITH (PU3WUYECKHE SBICHUS C
WCII0JIb30BAHUEM TOJTYUYEHHBIX 3HAaHUM;

. OCBOCHHE METOJIOB PEIICHHS MPOCTEUINX PAacYETHBIX 3a7a4 C MCIIOJIH30BAaHUEM
(bu3MUeCKUX MOJIeNiel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

. pa3BUTHE YMEHUU HAONIOAATh TPUPOJHBIC SIBICHUS W BBITIOJHITH OIBITHI,

nabopatopubie  pabOTBl H  DKCHEPUMEHTATbHBIE HCCICNOBAHUS C  HCIOJIH30BAHUEM
M3MEpUTENBbHBIX TPHUOOPOB;

. OCBOCHHE TIPUEMOB pabOTHI ¢ MHPOpMaIuel PU3NIECKOTO COJEPIKAHMS, BKITFOTAst
MH(OPMAILIMIO O COBPEMEHHBIX MOCTIKEHUSX (U3UKH, aHAIW3 M KPUTHYECKOE OIEHUBAaHUE
nHpopManuu;

. 3HAKOMCTBO €O cdepamMu TpodeCcCUOHATBHOW AESITENbHOCTH, CBSI3aHHBIMH C



(U3UKOW, W COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMU Ha JOCTIDKEHUSAX (PHU3UYECKOU
HayKH.

Mecto m poab mpeaMera B Y4eOHOM IUIaHe (KOJIUYECTBO Y4YeOHBIX 4acoB, Ha
KOTOpOe paccuuTaHa padoyasi NporpaMMa B COOTBETCTBHM C Y4YeOHBIM ILIAHOM,
KaJIEHJIAPHbIM Y4eOHbIM rpaguxkom).

Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 "yacoB (2 4aca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B
Heqneno), B 9 kitacce — 102 yaca (3 yaca B Henenio).

[Ipennaraemslii B mporpamme 1o (Qu3uke nepeyeHb JabopaTopHbIX PadOT U OMBITOB
HOCHT PEKOMEHIATEIbHBIA XapaKTep, YUUTEb JAeTaeT BEIOOP MPOBEACHHS 1a00paTOPHBIX paboT
U ONBITOB C y4éTOM  HHIUBUAYaJbHBIX  OCOOEHHOCTEH  OOywarommxcs, CIHCKa
SKCIEPUMEHTAJIbHBIX 3aJlaHUl, MpeUlaraéMblX B paMKax OCHOBHOI'O TOCYJapCTBEHHOTO
JK3aMeHa Mo (PpU3uKe.

2. COJEP)KAHUE OBYUYEHUSA
7 KJIACC

Pa3nen 1. ®u3uka u e€ poJib B IO3HAHUU OKPY:KAIOLIEr0 MUPA.

®dusnka — HaykKa o npupoje. SBnenus npuponabl. usnyeckue sBICHUS: MEXAHUYECKUE,
TCIIOBBIC, SJICKTPUUCCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

Ouznyeckue BeNUUMHBI. M3mepenue ¢usnueckux BennuuH. Dusznyeckue NPUOOPHI.
[lorpemHocTs n3MepeHuil. MexxayHapoiHas cucTeMa euHULL.

Kak ¢usuka m apyrue ecTecTBEHHBbIE HAyKH HM3Y4YalOT NMPHUpOay. EcTecTBeHHOHAYYHBIH
METOJl TO3HAHUS: HAOMIOJEHUE, IOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIIBM)KEHUE THUIIOTES,
SKCIIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsICHEHHE HaOmogaemMoro sipieHus. OmnucaHue
(bU3MYECKUX SIBICHUN C TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®dusndeckue TPUOOPHI U MPOIEAypa MPSMBIX H3MEPEHUN AaHAJIOTOBBIM U

U(GPOBBIM IPUOOPOM.
Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 1eHbI AeEHUS Kbl U3MEPUTENBHOTO Mprudopa.

2. N3MmepeHne paccTosiHUM.

3. H3mepenne 00bEMa )KUIKOCTH U TBEPAOTO Tela.

4, Ornpezenenne pa3MepoB MajIbIX Tel.

5. N3mepenne temmnepaTypsl IIPpY ITOMOIIM KUIAKOCTHOIO TEPMOMETpA U JAaTUMKA
TeMIepaTyphl.

6. IIpoBenenne uccne0BaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH IOJETA IIApUKA,

MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIlIe BHICOTA ITyCKa.

Paznen 2. [lepBoHayaibHbIe CBEIEHNs 0 CTPOEHHH BellecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJBI, MX pa3Mmepbl. ONBITHI, JOKa3bIBAIOLIME
JMCKPETHOE CTPOEHUE BEIECTBA.

JlBmkeHne dvactul BemiecTBa. CBsA3b CKOPOCTH JIBUKEHHUS YacTHI] C TEMIIEPaTypOH.
bpoyHoBckoe mBwxenue, auddysus. BzawmmonelcTBhe YacTHIl BEIIECTBA: NPHUTSDKCHHE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, KUAKOCTEM W  TBEPIBIX
(kpucTauIMUECKUX) Tel. B3auMMocBA3b MeXAy CBONMCTBAMHU BEIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJEKYJSpHBbIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSIHUMN
BOJBL.

Hemoncmpayuu.
1. Hab6mronenne 6poyHOBCKOTO ABUKEHUS.
2. Hab6monenue nuddysum.

3. HaGnronenue siBjeHU, OOBSICHSIIOMUXCS TPUTSDKCHUEM WM OTTAJIKUBaHUEM



YaCTHI] BELIECTBA.
Jlabopamopnwvie padbomot u onvimul.

1. OreHka aAuaMerpa aroMa METOI0OM PSIOB (C UCTIOIb30BaHUEM (GoTorpaduii).
2. OnbIThI 10 HAOTIOJICHHUIO TEIIJIOBOTO PACHIMPEHHUS T'a30B.
3. OnbITHI 110 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe M B3anMO/IelicTBHE TeJl.

Mexanuueckoe nBuxkeHue. PaBHOMepHOe M HepaBHOMEpHOe ABMkKEeHHE. (CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUHU. PacuéT myT v BpeMEHU JBUKEHUS.

SBnenue uHepuuu. 3aKOH HMHepuUMU. B3aumojelcTBHe Tell Kak MpUYMHA M3MEHEHUS
CKOpPOCTH JBHKEHHMs Tel. Macca kak mepa mHepTHocTH Tena. IlnotHocTs BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIECTBA.

Cuila kak XapakTepucThka B3auMozeucTBus Tten. Cuina ynpyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBIE€HHME TATOTeHHs M cwia TskecTd. Cuna
TSKECTH Ha JIpyrux ruiaHerax. Bec Ttema. HeBecomocTh. CnokeHHe CHII, HANPABICHHBIX I10
oJHOI npsmoil. PaBHogelicTByromas cuil. Cuna TpeHus. TpeHue CKOJIbXEHUsI U TPEHUE MOKOSL.
TpeHue B Ipupoie U TEXHUKE.

Hemoncmpayuu.

1. HaOnroenue MexaHn4ecKkoro JIBUKEHHUs Tea.

2. N3mepenne cKOpoCTH NPSIMOJIMHEWHOIO JIBUKEHUS.

3. HaOGnronenue sBieHMsI UHEPLUH.

4. Haburonenne n3aMeHneHus: CKopocTy Ipy B3aUMOJIEHCTBUH TEI.

5. CpaBHeHue Macc 110 B3aMMOJECHCTBUIO TEIL.

6. CrnosxeHue cuJil, HallpaBJIEHHBIX 11O OHOM MPSAMOIA.

Jlabopamopusie pabomsl u onvimol.

1. Omnpenenenne cKOpoCTH PaBHOMEPHOTO JIBUYKEHUS (IIapUKa B XKUAKOCTU, MOJIEIH
JIEKTPUUECKOTO aBTOMOOWIISI U TaK Jlajiee).

2. Omnpenenenne cpeaHel CKOPOCTH CKOJNBXEHHUS Opycka WM IIapuka I10
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenue IIOTHOCTU TBEPAOTO TeNa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHHs (JiedopManun) npy>KUHBI
OT NPUJIOKEHHOMN CHUIIBIL.

5. OneIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI TPEHUSI CKOJIBKEHHS OT Beca

TeJa ¥ XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, JKUIKOCTEH U ra3os.

Hapnenune. CrocoObl yMEHbIIEHUS M YyBelIWYeHHs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTD JaBJIEHMs Ta3a oT 00bEMa, TeMieparypsl. [lepenayua gaBienus TBEPAbIMU TEIaMH,
KHUAKOCTAMU M razamu. 3akoH [lackans. [IHeBMaTtnueckue MalMHbBIL. 3aBUCHMOCTH JABIICHUS
KUAKOCTH  OT riyounbsl. [mapocratmueckuit  mapamokc. CooOmiaromuecs — COCyAbI.
I'mnpaBnuueckne MEXaHU3MBI.

Atmocdepa 3emun u atmochepHoe naBieHHe. [IpUyuHBI CylecTBOBaHUS BO3AYLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue aTmocdepHOro maBieHHs. 3aBUCHMOCTb
aTMoc(epHOro JaBJIeHHS OT BBICOTHI HaJl YypoBHeM Mops. Ilpubopel ans u3MepeHus
aTMOC(EepHOTO AaBICHHUS.

JleiicTBHEe JKMIOKOCTM W Ta3a Ha IOTPYyKEHHOE B HHUX TeJno. DBrITamkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxonnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIEPATYPHI.
Ilepenava naBieHUs KUAKOCTBIO U Ta30M.
Coo0maronirecs: CoCyabl.
I'mppaBnnueckuii mpecc.
[TposiBnenue neicTBrs aTMOC(HEPHOTO AABICHHUS.
6. 3aBUCHMOCTD BBITAJIKUBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTH Tela U
IJIOTHOCTH KHUJIKOCTH.
7. PaBeHCTBO BBITAIIKMBAIOLLEH CUJIBI BECY BBITECHEHHOM KUKOCTH.

g E



8. YcnoBue niiaBaHUs TEJI: IUIaBaHUE WU NOrpy’KCHUC TCJI B 3aBUCUMOCTHU OT
COOTHOIIEHUS MJIOTHOCTEH TeJa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Telda B BOJE OT O0BbEMaA MOTPYKEHHOW B
JKMJIKOCTh YaCcTH TeJja.

2. OnpeneneHre BHITAJKUBAIONIEH CUJIbI, ACHCTBYIOLIECH Ha TEJNO, MOTPYXKEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKUBAIONICH CHJIBI, JCHCTBYIONIEH Ha TEJO B
JKMJIKOCTH, OT MaccChl TeJja.

4, OIBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTh BBITAIIKMBAIOIICH CHIIBI, ICHCTBYIOIICH

Ha TEJIO B JKHUIKOCTH, OT O00BbEMaA MOTPYKEHHONH B >KUIKOCTh YaCTH Tela U OT IUIOTHOCTH
KHUJKOCTH.

5. KoHcTpynpoBanue apeomeTpa Wi KOHCTPYHPOBAHUE JIOJKM M OIpeleieHue eé
Ipy30H0ABbEMHOCTH.

Pa3nes 5. PaGora u MmomHoCcTh. JHEpPrus.

Mexanudeckas padora. MOIIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBecUs
pbryara. IlpumeHeHue mpaBuiia paBHOBECHS pblyara K OJIOKYy. «30J0TO€ MPaBUIO» MEXaHUKH.
KIIJ] npocTbix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass sHeprus. Kunernueckas u noreHuumanpHas sHeprus. IIpespamienue
OJIHOTO BH/Ia MEXAHUYECKOM dHEPruu B IpYroil. 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [TprMeprl MPOCTHIX MEXAHNU3MOB.

Jlabopamopusie pabomsl u onvimol.

1. Omnpenenenue padOThl CUIIBI TPEHUS IPU PAaBHOMEPHOM JIBUJKEHUU Tesa I10
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccenenoBanue yciaoBUi paBHOBECHS pblyara.

3. N3mepenne KIIJ[ HakIOHHOM MIIOCKOCTH.

4. M3yueHne 3aK0HA COXpPaHEHHS] MEXaHUYECKOW SHEPTHH.

8 KJIACC

Pazgen 6. TensioBble siBJIeHUSA.

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETUUYECKON TEOpUU CTpOeHHMs BemecTBa. Macca
U pa3sMepbl aTOMOB U MoOJIeKyJd. ONbITEL, MOATBEP)KJAIOIIME OCHOBHBIE IIOJOXEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPAOro, KUAKOTO U Ta3000pa3HOr0 COCTOSIHMN BemiecTBa. Kpucraminyeckue
n amopduble Tena. OOBsSCHEHHE CBOMCTB TIa30B, >KUIKOCTEH U TBEPABIX TENl Ha OCHOBE
MIOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKON Teopur. (CMaunMBaHWE W KalWUIAPHBIE SIBICHUS.
TernoBoe pacmmpeHue u cxaTue.

Temnepatypa. CBs3p TeMmmepaTypsl CO CKOpPOCTBIO TEIUIOBOTO JBUKEHMSI YaCTHUILL.
Buytpennsst sHeprus. CrnocoObl H3MEHEHHMs] BHYTPEHHEHW OJHEpPruu: TeIulonepenadya |
coBeplIeHHe padoThl. Buabl Teruionepeaayn: TeIIONpOBOAHOCTb, KOHBEKIINS, U3ITyUYEHHE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBA. TermiooOMeH U TEeIIoBOe
paBHOBecHe. YpaBHEHHUE TeruioBoro OanaHca. [lnaBrneHue u OTBepJeBaHHME KPUCTATUITMYECKHX
BEIIECTB. YenbHas TeruioTa IutaBieHus. [lapooOpazoBanme u KoHmeHcanus. Mcmapenue.
Kunenne. YnenpHas TeruoTa mnapooOpa3oBaHHs. 3aBUCHUMOCTb TEMIIEPATyphl KHUIEHHS OT
aTMOC(EepHOTO JTaBJICHHUS.

BnaxnocTe BO3ayXa.

OHeprus ToIIMBa. Y IebHasl TENI0Ta CTOPaHusl.

[Mpunmunsr pabotel TemnoBbix aurareneit KIIJ| rteroBoro nsurarens. TeruioBble
JIBUTATEIIH U 3alllUTa OKPYKAIOLIEN CPEbl.

3aKOH COXPAaHEHHUs U MPEBPAILECHUS YHEPIUH B TEIUIOBBIX IIPOLECCaX.

Hemoncmpayuu.



1. Hab6nronenne 6poyHOBCKOTO JABUKEHUSI.

2. Hab6mronenue nuddysun.

3. HaOGmtonenue siBiieHui CMauyuBaHUs U KaTMJUIPHBIX SBICHUM.

4, Habmroienue TenaoBoro paciupeHus Tell.

5. M3MeHeHne aBiIeHuUs ra3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUH WU
OXJIAXKICHUH.

6. IIpaBuna uzMepeHus TeMiepaTypsl.

7. Bunsl Teruionepenayn.

8. OxJnaxJeHne Ipu COBEPUICHUN PaOOTHI.

9. HarpeBanue npu coBepiieHuu paboThl BHEIIHUMU CHJIAMHU.

10. CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11. HaOironenre KumeHus.

12. Haburoienne nocTostHeTBa TEMIIEPATyphl IIPH IJIaBICHUH.

13. Mopenu TENJI0BbIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1. OnBITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.

2. OnpIThI 10 BRIPAIIMBAHUIO KPUCTAJJIOB [IOBAPEHHOM COJIM MJIM caxapa.

3. OnbITHl O HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUIKOCTEH U TBEPABIX

TeJ.

4. Omnpenenenue AaBleHus BO3AyXa B OaJIOHE MIMPUIIA.
5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUSI BO3IyXa OT ero o0béma u
HarpeBaHus WIH OXJIAKICHUS.

6. [IpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.

7. HaGnronenue  u3MeHeHHUsT BHYTPEHHEW  DHEpruM Tejda B pe3yibTaTe
Terionepeiayu U paboThl BHEIIHUX CHIL.

8. HccnenoBanue sBICHHUS TEIUIOOOMEHA MPH CMENIMBAHWU XOJOJHOM M Tropsiueit
BOJIBL.

9. Omnpenenenne KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW INpPHU TEIIO0OMEHE ¢
HarpeTbiM METAJUIMYECKUM UIUHAPOM.

10. Omnpenenenue yienbHON TEMIOEMKOCTH BELIECTBA.

11. Uccnenosanue mporecca ucnapeHusl.

12. Ornpenenenre OTHOCUTENIbHON BIQXKHOCTH BO3/1yXa.

13. Omnpenenenue yaenbHON TEMIOTHI IJIaBICHUS JIb/A.

Pazjien 7. DnekTpryecKue U MATHUTHbIE SIBJICHUSI.

Onektpusanus Ten. [[Ba pona snekTpuueckux 3apsaoB. BizaumognelicTBue 3apsKeHHBIX
ten. 3akoH KyioHa (3aBUCUMOCTH CHJIBI B3aUMOJICMCTBHUSL 3apSOKCHHBIX TEN OT BEITHMYMHBI
3aps7I0B U PACCTOSTHUSI MEXKTY TEJIaMH).

Onektpuyeckoe noisie. Hanmpsk€HHOCTH dMeKTprudecKoro nosist. [IpuHIun cyneprno3uium
AIEKTPUYECKUX MoJieH (Ha KaYECTBEHHOM YpPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA AJeKTpuueckuid 3apsia. CTpoeHue
atoma. [IpoBOAHUKHY U JUAIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUN TOK. YCIOBHS CYHIECTBOBAaHMS DJIEKTPUYECKOrO0 TOKa. M CTOYHMKH
MOCTOSIHHOTO TOKa. J[eWCTBUSA AIEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKUI TOK B )KMJIKOCTSX U razax.

Onektpuueckass uenb. Cuna ToKa. DJeKTpuueckoe HampsbkeHue. ComnpoTUBIIEHUE
NMPOBOJHUKA. YJIENbHOE CONPOTHUBJIEHWE BemecTBa. 3akoH OMa s ydacTKa IIeMu.
[TocnenoBarenpHOE U MapaIeIbHOE COEAMHEHUE TPOBOJHUKOB.

PabGotra n MoOIHOCTBH 3MeKkTpuueckoro Toka. 3akoH Jxoyns—JleHna. OnekTpuyeckue
L[N U MOTPEOUTENHN NIEKTPUIECKON dHEpTruH B ObITY. KopoTKkoe 3aMbIkaHue.

ITocTtosuable MarHuTH. B3ammonelcTBHE NHOCTOSHHBIX MAarHUTOB. MarHmTHOE IIOJIE.
MarnuTtHOoe nojie 3eMIId U €ro 3HaUeHHe 7151 KU3HU Ha 3emie. OnbiT Dpcrena. MarHuTHoOe noje
AJIEKTPUYECKOT0 TOKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUTATellb IOCTOSIHHOTO Toka. Vcmonb3oBaHue



JJIEKTPOJABUIaTEIEN B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SBireHwe dyeKTpoMarHuTHOM wHAYKUMH. IIpaBuno Jlenna.
Onexrporereparop. CrocoObl TMONyuyeHHs] SJICKTPUUYECKOH SHEpruu. IJIEKTPOCTAHIMM Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

1. DneKkTpusanus Ted.

2. JIBa poJia 3JIEKTpUUECKUX 3apsI/I0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJ.

3. YCTpoUCTBO U IEHCTBUE AIEKTPOCKOIIA.

4, DIIEKTpOCTATUYECKAsI MHIYKLIHS.

5. 3aK0H COXpaHEHUS IEKTPUUECKUX 3apsJI0B.

6. [IpOoBOTHUKY U TUIIEKTPUKH.

7. MoenupoBaHUE CUIIOBBIX JIMHUN 3JEKTPUUECKOTO TTOJIS.

8. W cTOYHMKY TOCTOSIHHOTO TOKA.

9. JlelcTBUSA 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUUYECKUN TOK B KHIKOCTH.

11. I"a30BbIii pa3psa.

12. W3mepenne cuiibl TOKa aMIepMeTpOM.

13. N3mepenne 31eKTpUYeCcKOro HanpsHKeHUs! BOJIBTMETPOM.

14. PeocraT 1 marazus conpoTHUBICHUHN.

15. B3anMopeiicTBre NOCTOSIHHBIX MAarHUTOB.

16. MopenupoBanre HEBO3MOKHOCTH Pa3ACIICHUS MTOJIFOCOB MarHuTa.

17. MopenrpoBaHue MarHUTHBIX MOJIEH TOCTOSSHHBIX MarHUTOB.

18. OmnbIT OpcTena.

19. MarnuTHoe 1oje Toka. DJIeKTPOMarHur.

20. JleficTBHE€ MarHUTHOTO I10JI1 HAa IIPOBOJIHUK C TOKOM.

21. DJIEKTPOABUTATEND IOCTOSTHHOTO TOKA.

22. WccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM MHTYKIIUH.

23. OmnbiTel @apanest.

24. 3aBUCMMOCTh  HAMpaBICHUS  WHAYKIIMOHHOTO TOKa OT  YyCIOBUM  €ro
BO3HUKHOBEHHSI.

25. DNeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimot.

1. OnbITel 1O HAOMIONEHUIO  DJEKTpU3AIMM  Tel  MHAYKIUEH u  T[pH
CONMPUKOCHOBEHUH.

2. WccnenoBanue necTBUS SJIEKTPUUECKOTO MOJIS HA MPOBOJIHUKHU U IUDJICKTPUKH.

3. COopka 1 mpoBepKa paboThI SJIEKTPUUECKOH IEMH MOCTOSHHOTO TOKA.

4. W3mepenne u peryaupoBaHUe CHIIBI TOKA.

5. N3mepenne u peryampoBaHue HAMPSKEHUS.

6. WccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, WJYIIETO Yepe3 pPEe3UcTop, OT
CONMPOTHUBIIEHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

7. OmbITEL, JEMOHCTPUPYIONIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JIMHBI, MJIOMIA U ONEPEYHOT0 CEUeHHs M MaTepuara.

8. [TpoBepka mpaBuiia CI0KEHUS HANPSHKEHUN TP MTOCIEI0BATEIEHOM COSMHEHUN
JIBYX PE3UCTOPOB.

9. [IpoBepka npaBuiia sl CUIIbI TOKA MPU MapajuieIbHOM COEIMHEHUU PE3UCTOPOB.

10. Ornpenenenne padoOTHI JIEKTPUUECKOTO TOKA, UIAYIIETO YePe3 Pe3UCTOP.

11. OrnpezeneHre MOITHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEIIEMOI Ha pe3UCTOpE.

12. WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO 4Yepe3 JIAMIIOYKY, OT

HaIpsDKEHUS Ha HEH.
13. Onpenenenue KI1/] narpeBarens.

14. HccnenoBanre MarHUTHOTO B3aUMO/ICMCTBUSI TOCTOSIHHBIX MAarHUTOB.

15. N3yuenrne MarHuTHOTO TOJIsI TOCTOSTHHBIX MarHUTOB TIPH UX OOBEMHEHUH U
pa3JeseHnN.

16. HccnenoBanue NeiCTBUS 3JEKTPUUECKOrO TOKA HAa MATHUTHYIO CTPEIIKY.

17. OnBbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KATYIIKU C



TOKOM U MarivTa OT CHUJIbl TOKAa U HAIIPABJICHUS TOKA B KATYIIKC.

18. W3ydenue neiicTBYsI MArHUTHOTO TOJISE HA TPOBOJHUK C TOKOM.

19. KoucTpyupoBanue u u3y4eHue paboThl 3JIEKTPOIBUTATEIIS.

20. N3mepenne KII/] anexTpoaBurarebHOM yCTaHOBKH.

21. OmnpIThl 1O MCCICIOBAHUIO  SIBJICHMS  AJIEKTPOMArHUTHOW  MHIYKIIHMH:

UCCJIEIOBAaHNE N3MEHEHNI 3HAYEHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3znesa 8. Mexannueckue siBJICHHA.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWKEHMsS. PaBHOMepHOe mNpsMOJIMHEWHOe JBWKeHHe. HepaBHOMepHOE
npsiMosinHeitHoe nBrkeHue. CpefHsis U MTHOBEHHasi CKOPOCTh Tella MPU HEPABHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiinHelHOoe jaBMkeHue. CBOOOJIHOE TajcHHE.
Omnprtel [Nanunest.

PaBHOMepHOE ABMkeHHE 1O OKpyx)HOCTU. [lepuon u yactora obpamienus. Jluneitnas u
yrjoBasi CKopocTd. LleHTpocTpeMUTENBHOE YCKOPEHHE.

[Tepsriit 3akon Herotona. Bropoii 3akon Herotona. Tpetuit 3akon Herotona. Ilpunumn
CYyNEPIO3HIUU CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cujia TPEHHS CKOJIbKEHHMsSI, CUJIa TPEHUS
MOKOSs1, APYTUE BUIBI TPEHUSI.

Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOIO IMaJeHHs.
JBuwxenue tuiaHer Bokpyr Connua. IlepBas kocMuueckass ckopocTb. HeBecomocTh U
IIEPErpy3KHu.

PaBHoBecue martepuaibHONW TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOTO
TeJla ¢ 3aKPEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuisl. LieHTp TsxecTu.

Umnynec tena. U3menenune ummynbca. Mmmynabsce cuibl. 3aKOH COXpaHEHUS WMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexannueckasi pabora U MouiHocTs. PaGoTa cun Tsxkectu, ynpyroctu, TpeHus. CBssb
sHepruu U paboTsl. IloTeHuManbHas SHEPrust Tena, MOAHATOTO HaJl IMOBEPXHOCTHIO 3EMIIH.
[TorennmanpHas 3Heprus c:xaro npyxuHel. Knnernueckas sHeprus. Teopema 0 KHUHETUYECKON
9HEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW dHEPTUU.

Hemoncmpayuu.

1. HabGmronnenne MexaHMYECKOro JIBMJKEHHUSI Tejla OTHOCUTENIbHO pa3HBbIX Tel
OTCU€Ta.

2. CpaBHeHue mnyTed U TpaeKTOPUM JBUKEHHS OJHOTO U TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

3. N3mepenne CKOpOCTH M YCKOPEHUS MTPSMOJIMHENHOTO IBU>KECHHUSL.

4. HccenenoBanue Npu3HakoB PAaBHOYCKOPEHHOIO JBUKEHUS.

5. Habmronenue nBrkeHus Tesa 1o OKpyKHOCTH.

6. Habmioienne MexaHW4eCcKHX SIBICHHUH, MPOMCXOIALIMX B CHCTEME OTCuUéTa
«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHHUH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTB YCKOPEHMS TeJla OT MACCHI TEJA U JEHUCTBYIOIIEH Ha HETO CHJIBL.

8. HabmioneHue paBeHCTBA CHIT IPU B3aUMOACHCTBUM TEJL.

9. M3meHenue Beca Tena Mpu yCKOPEHHOM JBUKEHUU.

10. Ilepenaya uMIrynbca py B3aUMOICHCTBUU TEJL.

11. [IpeoOpa3zoBanus FHEPTUH MTPU B3aUMOIEHCTBUU TEI.

12. CoxpaHeHue UMITyJIbCca IPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMITYJIbCca IIPU a0COTIOTHO YIPYTOM B3aUMO/IEHCTBUU.

14. HabmroneHne peakTHBHOTO IBUKEHHUS.

15. CoxpaHeHue MeXaHM4eCKON SHEPIHH ITPU CBOOOJHOM Ma/ICHUH.

16. CoxpaHeHue MEXaHWYECKOW HEPIrUU NpPH JIBMKEHUM Teja MOJ ACHCTBUEM
IIPYKUHBIL.

Jlabopamopusie pabomul u onvimot.



1. KoHcTpynpoBanue Tpakra Jyisi pa3roHa U JaJIbHEWIIEr0 paBHOMEPHOTO JBUKECHHUSI
LIApUKa UIH TEIIEKKHU.

2. Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM JBU)KEHUS MIapHKa 0
HAKJIOHHOM TIJIOCKOCTH.

3. Omnpenenenne yCKOpEHUs Tela MpU PaBHOYCKOPEHHOM JBI)KEHUH MO HAKIOHHOMN
TUTOCKOCTH.

4. HccenenoBanue 3aBUCUMMOCTH IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHUH
0e3 HayaJIbHON CKOPOCTH.

5. [TpoBepka THUIOTE3BI: €CIU NPU PABHOYCKOPEHHOM JIBWKEHMH O€3 HadalbHOU

CKOpPOCTH IIYTU OTHOCATCA KaK Pl HCEUYETHBIX 4YuCCil, TO COOTBCTCTBYIOIIUC IIPOMCIKYTKHU
BPEMCHHU OJMUHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO
TaBJICHUSI.

7. Onpenenenne k03 duiinenTa TpeHus CKOJIbKECHHUS.

8. Omnpenenenne KECTKOCTU TPYKHUHBL.

9. Onpenenenne pabOTHI CHIIBI TPEHHS IPH PABHOMEPHOM JBIDKEHUH Tela IO
TOPU30HTAILHON MOBEPXHOCTH.

10. Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME I'py3a C UCIOIb30BaHUEM

HEMOJIBYKHOTO U TIOJIBUYKHOTO OJIOKOB.

11. N3ydeHue 3aKkoHa COXpAHEHUS SHEPTUU.

Pa3znea 9. Mexaundeckue KoJie0aHuA M BOJTHBIL.

Koneb6arenbHoe nBmxenne. OCHOBHBIC XapaKTEPUCTUKHU KOJI€OAHUI: TMEPUOJ], YacTOTa,
aMIMTyna. Marematuueckuil W NpyKUHHBIA MasTHUKMU. lIpeBpaiieHue sHeprum mnpu
KOJIeOaTeIbHOM JIBUYKEHUU.

3aryxaromue konebanus. BoinyxxaeHubie konebanus. Pesonanc. Mexannueckrue BOJHBI.
CaoiicTBa MexaHnueckux BoiH. [IpomoiapHbie U onepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MeXaHUueCKHe BOJHbI B TBEPIOM Telle, CEHCMUUECKUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa ¥ BbIcOTa TOHA. OTpakeHue 3Byka. UH(pa3ByK u ynbTpa3ByK.

Hemoncmpayuu.

1. HaGnronenue koneGaHmii Te MOA AEHCTBUEM CHITBI TSKECTH M CUJIBI YIPYTOCTH.

2. Habmonenune xonebanuii rpy3a Ha HUTH U HA IPYKHUHE.

3. HaGnroeHue BoIHYX/IEHHBIX KOJI€OaHUH M pe30HaHca.

4. Pacrnipoctpanenye npooabHBIX U MONEPEYHBIX BOIH (HA MOJEIIN).

5. HaGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI1 pE30HAHC.

Jlabopamopusie pabomsl u onvinol.

1. Onpeznenenye 4acTOThI U NEPHO/Ia KoJeOaHUI MaTeMaTHUYECKOTO MasiTHUKA.

2. Omnpenenenne 4acToThl U Mepuo/ia KojiedaHuil MPy>KUHHOTO MasATHHKA.

3. HccnenoBanue 3aBUCUMOCTH NEepHOAa KoJeOaHUH MOABEIICHHOTO K HUTH Ipy3a
OT JITUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH ME€PHO/a KOJIEOaHUI NMPYKMHHOTO MasiTHUKA OT
Macchl Ipy3a.

5. [TpoBepka HE3aBUCUMOCTH Tepuoa KojeOaHui rpy3a, OABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITHl, J€MOHCTPUPYIOIIUE 3aBUCUMOCTb MEpUoja KoJIeOaHui MNPy UHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTHU MPY>KUHBI.

7. N3mepenue ycKopeHus CBOOOTHOTO MaICHHS.

Pazgen 10. DiiekTpoMarHuTHOE 1OJIe M 3JIEKTPOMATHUTHBIE BOJTHBI.

DNEeKTPOMarHMuTHOE IMoJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BouH. [lIkana snekTpoMarHUTHBIX BOJH. Mcnonab30BaHUE AJIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM
CBSI3H.

DJieKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.



2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomut u onvimol.

1. W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH € IIOMOIIBIO MOOMIIBHOTO TeneoHa.

Pa3znea 11. CBeToBbIe ABJICHUA.

JlyueBas monenb ceta. Mcrounuku cseta. [IpsmMonnHeliHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u Jlynsl. Otpaxenue cBeta. [limockoe 3epkano. 3aKOH OTpa)KeHUsI CBETA.

[Tpenomnenue cera. 3akoH npenoMieHus cBeTa. [loHoe BHYyTpeHHEee OTpa)kKeHUE CBETa.
Vcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.

JIunza. Xon myded B nuH3e. Onruyeckas cuctema (poroanmnapara, MUKPOCKOIA U
Teneckona. I’ a3 kak onTudeckas cucreMa. biim3opyKkocTs U JAIBHO30PKOCTb.

Paznoxenue 6enoro ceeta B crektp. OnbiTel HetoToHA. Cllo)keHHE CIEKTpalIbHBIX
uBeToB. Jlucrnepeus cBera.

Hemoncmpayuu.

1. [IpssMonuHetHOE pacpOCTpaHEHUE CBETA.

2. OTtpakeHue cBera.

3. [Tomydenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. IIpenomnenue cera.

5. Onrtuyeckuil CBETOBO/I.

6. Xox nyueil B cobuparouiei JuH3e.

7. Xop iydeil B paccenBarouIei JIMH3E.

8. [Tonyyenne n300paXeHU C TOMOIIBIO JINH3.

9. [Tpunuun aeiictBus poToarnmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6eoro ceera B CIEKT.

12. [Tosryuenue Oeoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX 1[BETOB.

Jlabopamopuwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUsI CBETOBOIO JIyya OT yrija MajeHHUs.

2. N3yueHne xapakTepUCTUK U300pakeHuUs MpeIMeTa B INIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MPEIOMIIEHHSI CBETOBOTO JIy4a OT yrIjia
MAJCHNSI Ha TPAHULE «BO3yX—CTEKIION.

4. [Tosryuyenue n3o00pakeHUH C MOMOIIBIO0 COOMpPArOIIEeH JTHUH3BI.

5. Omnpenenenne (OKyCHOrO PaCCTOSIHUS U ONTHYECKOMN CUITbI COOMpArOIIe JIMH3BI.

6. OnbITHI IO Pa3I0KEHUIO OETIOr0 CBETa B CIIEKTP.

7. OnBbITHI 10 BOCOPUATHIO I[BETA IPEIMETOB MPU UX HAOJIIOJIEHUU Yepe3 1IBETOBBIE
(bUIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHSI.

OmnsiTel Pezepdopna u mmanerapHast Mmojenb atomMa. Monens atoma bopa. Hcnyckanue u
MOTJIOIIEHHUE cBeTa aTOMOM. KBaHThI. JIMHEN4YaThIe CIIEKTPHI.

PamunoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas monens aromHoro snapa. WM3otomsl. PagmoakTtuBHble mnpeBpamieHusd. I[lepuon
rojypacnaza aTOMHBIX sSIIEp.

SnepHblie peakiuu. 3aKOHbI COXPaHEHHUS 3apsIIOBOTO U MAaCCOBOTO YHCEN. JHEPTUs CBA3U
aToMHBIX snep. CBsi3b Macchl W SHepruu. Peakiuuu cuHTe3a W JeneHus snaep. VcTouHuku
sHepruu CoJHIIA U 3BE3I.

SnepHas sHepretuka. JIedcTBUSA paAMOaKTUBHBIX U3yYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIyYeHUS U TTOTJIONICHUSI.

CrexTpsl pa3au4HbIX Ta30B.

CrnexTp BogOpoIa.

HaGmronenue TpekoB B kamepe BuibcoHa.

PaboTa cuéryrka HOHU3UPYIOUTUX H3ITYyUEHUH.

Perucrpanus uzinydeHus mpupoIHbBIX MUHEPAJIOB U MPOJTYKTOB.
JIaﬁopamopubte padomot u onvimol.

1. Haburoienre CruIonHbIX ¥ THHEHYAThIX CIIEKTPOB U3ITyUeHUSI.
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2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHULBI 10 TOPMO3HOMY IIyTH (I10
dbotorpadusm).

3. W3mepenue painoakTUBHOTO (poHa.

IToBTOpHTEIBLHO-00001IIAKOLINIT MOYIb.

IToBTOpuTeNbHO-0000IIAOMMIT  MOIYJIb  IIpeJHAa3HAueH Uil CUCTeMaTU3aluu U
000011IeHUST TPEMETHOTO COJIEPKAHMSI M OIBITA JACATEIbHOCTH, TPUOOPETEHHOTO IPU N3YYECHUH
BCEro Kypca (pu3MKH, a TakkKe A MOATOTOBKU K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMEHY I10
¢buznke a5 00y4arOUIMXCs, BRHIOPABIINX ITOT YUEOHBIN MPEaAMET.

IIpy wm3yyeHMM JAHHOIO MOIYJIA PEAIU3YIOTCS M CUCTEMAaTH3UPYIOTCS  BUIBI
NeSITEeNbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEYMBACTCS JOCTH)KEHHE TMPEIMETHBIX U
MeTanpeIMETHBIX IUTAHUPYEMBIX pe3yJbTaToB o0yueHus, bopmupyercs
€CTECTBEHHOHAy4YHasl I'PaMOTHOCTb: OCBOEHHE HAyUYHBIX METOJOB MCCIIEAOBAHUS SIBJICHUM
IPUPOJBl U TEXHUKH, OBJIAZICHUE YMEHUSAMHU OOBSICHATH (PU3MUECKUE SBJICHUS, HPUMEHSSA
[I0JIy4E€HHbIE 3HaHUS, PELIaTh 3a7a4d, B TOM YHUCJIE KaU€CTBEHHBIE U IKCIIEPUMEHTAJIbHbIE.

[IpyHIMIIMATBHO [NEATENbHOCTHBIM XapakTep OAHHOIO pa3fella pealn3yercss 3a CYET
TOT0, YTO 0OYYAIOUIHECs BBIITOJHSIOT 33/IaHUs, B KOTOPBIX UM IpeIIaracTcs:

Ha OCHOBE IOJYYEHHBIX 3HAaHUM pacro3HaBaTh W HAYYHO OOBACHATH (uU3HUEcKue
SIBJICHUS B OKPY’KAIOIIEH IPUPOJIE U TIOBCEAHEBHOM )KU3HU;

HCIOJIb30BaTh HAYYHBIE METO/IbI UCCIIE0BAHUS (PU3MUECKUX SIBIECHUI, B TOM YHUCIIE JUIs
IIPOBEPKHU I'MIIOTE3 U MOTYUEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT HAay4Hble OCHOBBl HauOoJjiee BaXXHBIX JOCTHXKEHMH  COBPEMEHHBIX
TEXHOJIOTUH, HallpUMep, MPAaKTUUECKOTO HCIOIb30BAaHUS PA3JIMYHBIX MCTOUYHHUKOB SHEPTrUU Ha
OCHOBE 3aKOHAa IPEBPAILEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIUH.

3. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUS IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBLIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

N3yyenne ¢u3nku Ha ypOBHE OCHOBHOTO oOOIIero oOpa3oBaHUs HaNpaBlIeHO Ha
JOCTHKEHHUE TUIHOCTHBIX, METAMPEMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrare wusydeHus (UMK Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUsA Y
oOyuatorerocsi OyayT c(hopMUPOBaHbI CIIEAYIONINE IUYHOCTHBIE PE3yIbTAaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS

— TpOsIBIIEHME HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO pPOCCHHCKOM
¢bu3nueckoil HayKu;

— IIEGHHOCTHOE OTHOIIIEHHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

— TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJEHUH OOIIECTBEHHO 3HAYUMBIX H
TUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUH (Hr3HKH;

— OCO3HAHUE BAXHOCTH MOPATBHO-3TUYECKUX MPUHIUIIOB B IEATEIILHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMA:

— BOCIPUATHE OCTETUYECKUX KauecTB (PU3MUECKOM Hayku: e€ TrapMOHUYHOIO
MOCTPOEHHMSI, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHUSI:

— OCO3HaHHe IIEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA TIO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BasKHEHIIEH COCTABIAIONMIEH KYIbTYpHI;

— pa3BUTHE HAy4YHOH  JIOOO3HATENBHOCTH, WHTEpeca K  HCCIIEIOBaTENIbCKOM
NeSITeTbHOCTH;

5) popMupoBaHus KYJIbTYPbI 310POBbSI  IMOLHOHAJIBHOT0 0JIATONIOTYYHSI:

— OCO3HaHWE IIEHHOCTH 0e30macHOr0 00pasa KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJ O€30MacHOTO TOBEIEHHs Ha TPAaHCIOPTe, Ha JOporax, ¢
AJIEKTPHUYECKUM U TETJIOBBIM 000pPYTIOBAHUEM B IOMAITHUX YCIIOBHSIX;

— cOpMHUPOBAHHOCTD HaBBIKA pe(IeKCHHU, TPU3HAHUE CBOETO IPaBa Ha OIIMOKY MTAKOTO
e TIpaBa y Jpyroro 4eslOBeKa;



6) TPy 10BOT0 BOCIIMTAHMS:

— AaKTHBHOE YydYacTH€ B pCEIIEHUU TMpaKTUYeCKUX 3agad (B pamMKax CeMbH,
o0pa3oBaTeNpHON  OpraHu3allid, Tropojaa, Kpas) TEXHOJOTHMYECKOH ©  COIMAILHOU
HAIMpPaBJIEHHOCTH, TPEOYIOMKX B TOM YKCie U (PU3NUECKUX 3HAHUM;

—MHTEPEC K MPAKTUICCKOMY M3YUYCHHIO MPOQECCHIA, CBI3AHHBIX C (DU3HKON;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUS S

— OpHEHTalus Ha MPUMEHEHHE (PU3UYECKUX 3HAHWM JJI1 peuieHus 3ajad B 00JacTh
OKpYKarollle Cpelibl, UIAHUPOBAHHUS MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX

IIOCJICACTBUM ISl OKPYIKAIOLIEH CPENIbI;

—OCO3HaHUE TI00AIBHOTO XapaKTepa HKOJOTHUECKUX MPOoOJIeM U MyTeH HXpeIIeHus;

8) aganTanuu K M3MEHSIOLIIUMCS YCJOBHSIM CONHMAJIBLHOW M NMPUPOTHOMCPEaBI:

—OTpeOHOCTh BO B3aUMOJICHCTBUM IIPU BBIIIOJIHEHUH UCCIIEI0BAHUN U MPOEKTOB
(bu3n4eckoil HalPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM APYTHUX;

— IIOBBILICHUE YPOBHS  CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIOIEATEIBHOCTD;

—NOTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4ucie (HOPMYIHPOBATHUIICH,
MOHATUS, TUIIOTE3bl 0 (PU3NYECKHX 00BEKTAX U SBICHUSAX;

—O0CO3HaHUE Ne(PUIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH
busuky;

— IUJTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUIL;

— CTpEeMJICHHE aHAIM3WUPOBATh W BBIABIATH B3aWMOCBSI3HM IPHPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C MUCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

—OLICHKAa CBOMX JEHUCTBUM C Y4YETOM BIHSHMS HA OKPYXKAIOLIYIO cpeny,
BO3MOJKHBIX TNI00ATBHBIX TTOCIEICTBUN.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs mporpamMmbl 10 (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanus y oOydaromierocs OynyT chopMUpOBaHBl MeTanpeAMeTHble Ppe3yJbTaThl,
BKJIIOUAIOIIME TI03HABATEJIbHbIE YHUBEpPCAJIbHbIE YuyeOHblE JEHCTBHS, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE YUeOHbIE IEHCTBUS, PEryIATUBHBIE YHUBEPCAIbHbIE yueOHbIEe AeHCTBUS.

ITo3naBaTebHBIC YHHBeEPCAJbHbIC YUeOHbIC 1eHCTBHUS

ba3oBble Joruyeckue aeiicTBus:

. BBISBJISTH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA OOBEKTOB (SBJICHUI);

. yCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCH(HUKALUK, OCHOBAHUS JUIs
0000111eHUs U CPABHEHUS;

. BBISBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEUUS B paccMaTpuBacMbIX (hakrax,
TaHHBIX U HAOJIOIEHHSX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSIM;

. BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIC CBS3U TPU M3yUYeHHH (QU3UUCCKHX SIBICHUN

IIPOLIECCOB, JIENATh BBIBOJBI C UCIIOIb30BAaHUEM JIEAYKTHUBHBIX M MHIYKTUBHBIX YMO3aKJIIOUEHU,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUYECKUX BEJTUUMH;

. CaMOCTOSITENIFHO BbIOMpaTh cmoco0 pemieHus ydeOHOH (u3uueckoil 3anaun
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIIEeHHs, BBIOOp Haubosiee MOIXOIAMIET0 € YUYETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3zoBble ucciienoBarebcKue 1eiicTBUA:

. HCIIOJIb30BaTh BOIIPOCHI KaK UCCIE0BATENbCKUM HHCTPYMEHT IMO3HAHUS;

o MMPOBOAUTDH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(bu3MUeCKUl HIKCIEPUMEHT, HEOOBIIIOE UCCIIeIOBaHNE (PU3UIECKOTO SIBIICHUS;

o OLICHMBAaTh HAa MPUMEHMMOCTh U JOCTOBEPHOCTb MH(OPMAIHIO, MOIYUYEHHYIO B
XO0/J1€ UCCJIEIOBAHUS WM SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (hOPMYTUPOBATh 000OIIEHNS M BBIBOJIBI TIO pe3yJIbTaTaM
MIPOBEIEHHOTO HAOIOICHNUS, OTIBITA, UCCIICIOBAHUS;

. MIPOrHO3MPOBATh BO3MOXKHOE JajbHeiliee pa3BuTue (U3NYECKUX MPOIIECCOB, a

TAKXXC BbIIBUTATH MMPCATIOJIOKCHU A 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.



Paborta ¢ nngopmanmeii:

. MPUMEHSTh Pa3IM4YHbIE METOJbl, HHCTPYMEHTBI U 3amlpOoChl MPH MOUCKE U OTOOpE
nH(pOPMAITUHU WU JAHHBIX C YIETOM MPeIOKEHHOHN yaeOHO! (hH3NIecKor 3aauu;

. AHAIM3UPOBATh, CHCTEMATU3MPOBATh M  HHTEPIPETUPOBATH  HHQPOPMAIIHIO
pa3IMYHbBIX BUJOB U (DOPM MpeICTaBICHHUS;

. CaMOCTOSITENIHO BEIOMPATh ONTUMANIBHYIO (pOpMy mpencTaBieHust HHGopMaIuu u
WUTIOCTPUPOBATH PEIIaeMble 33J]a4id HECIOXKHBIMUA CXEMaMH, AHarpaMMaMu, UHOW rpa@uKoi u
UX KOMOMHAIUSMU.

KomMMyHuKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe IeCTBHS:

. B X0JIe 00CyXJIeHUsI y4eOHOTO MaTepuaia, pe3ysIbTaToB 1ab0paTOpHBIX paboT U
MPOEKTOB 33JaBaTh BOMPOCHl IO CYIIECTBY OOCYXkJaeMOil TeMbl M BBICKa3bIBaTh WJIEH,
HAaIleJICHHBIC Ha pEeIIeHHUE 3a/1a4d U MoAJepKaHue 01aroxenaTeaIbHOCTH OOICHHMS;

. COIOCTABJISITh CBOM CYXKICHHS C CYXICHUSIMU JAPYTUX YYaCTHHUKOB JHUANOra,
O0HaPYKUBATh Pa3ININE U CXOACTBO MO3UIIHIA;

. BBIPaXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCbMEHHBIX TEKCTaX;

. nyOJMYHO TIPEJCTABIIATH PE3YJIBTAThl  BBITOJHEHHOTO (U3UYCCKOTO OIBITA
(3KCTIepuMeHTa, UCCIeI0BAaHUs, IPOCKTA);

. MOHUMATh M MCIOJb30BaTh IMPEUMYIIECTBA KOMAHJHOW W WHAUBUAYAJIbHOMN
paboThI MIPH PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIIEMBI;

. MPUHUMATH LIETTU COBMECTHOM JESTEIHHOCTH, OPTraHU30BBIBATH JACUCTBUS IO €&

JOCTHKCHHIO: PACIPEIeNISITh POJIH, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOW pPadOTHI,
000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

. BBITNOJIHATH CBOIO YacTh padOThI, TOCTUrasi KAUECTBEHHOI'O pe3yibTaTa 110 CBOEMY
HaIpaBJICHUIO U KOOPJUHUPYS CBOU AECUCTBHS C IPYTMMHU WICHAMU KOMAH/Ibl;
. OLICHMBAaTh KayeCTBO CBOEro0 BKJIajga B OOMIMI MPOAYKT IO KPUTEPUSM,

CaMOCTOATCIIbHO C(I)OpMy.]'H/IpOBaHHBIM y4aCTHHUKaMH B3aHMOﬂeﬁCTBHH.

PeryisiTuBHBbIC yHMBepcaibHbIe y4eOHbIe AeiicTBUS

Camoopranuzanms:

. BBISBJISITH MPOOJIEMBbl B JKM3HEHHBIX M YYEOHBIX CUTyalMsX, TpeOyrOUX aJis
pereHust GU3NIECKUX 3HAHUM;

. OPUEHTUPOBAThCA B Pa3NUYHBIX  MOAXOJAaX  TMPUHATHS perieHui
(MHIMBUyalIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIICHUN IPyNIoN);

. CaMOCTOSITENIbHO COCTABJISITh AITOPUTM pelieHus] (PU3NUEeCcKOoi 3aaui WK TUTaHa

HUCCICIO0BaHUsA C y‘IéTOM HMCIOIIUXCSA  peCypCOB u COOCTBEHHBIX BOSMO)KHOCTGI\/'I,
APTYMCHTUPOBATH MPEAJIaracMbI€C BApHUAHTBI peHleHHﬁ;

. JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJICKT:

° JAaBaThb aJICKBATHYIO OLICHKY CUTYyalllu U IpEajiaraThb IjiaH eé U3MCHCHUS,

. OOBSCHATh MPUYUHBI JOCTHKEHUS (HEAOCTH)KEHHUS) PE3yJIbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS

(hU3UYIECKOTO MCCIIEIOBAHMS HIIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHWBIIUXCS
CUTYallii, yCTAHOBIIEHHBIX OITMOOK, BOZHUKIIIUX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIN U YCIOBUSM;

. CTaBUTh ce0s Ha MECTO JPyroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPyTOro;

. NpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpH pPELIeHUH (U3UYECKUX 3ajad MU B

YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPAaBO IPyroro.
MNPEAMETHBIE PE3YJIBTATbBI

K konIiy oOyueHus B 7 KJiacce mpeMETHBIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD Y OOYJAIOIITUXCSI YMEHHM:

° HUCIIOJIBb30BaTh ITOHATHA: (1)I/I3I/I‘-IGCKI/IG U XHMHYCCKHUE ABJICHU, H8.6JHOI[CHI/IC,



AKCIIEPUMEHT, MOJEIb, THIIOTE3a, SAMHHIIB (DU3MUECKUX BEIMYMH, aTOM, MOJICKYJIa, arperaTHbIe
COCTOSIHMS ~ BemiecTBa  (TBEpIOE, IKUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JIBHIKCHHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSMOIMHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOIIAs CuJia,
nedopmarus (yrnpyrasi, IiIacTUIecKas ), HEBECOMOCTh, COOOIIAFOITHECS COCY/IBI;

. pa3znuuath siBiieHus (nuddysus, TEIoBOoe JBIKEHHWE YAaCTHI[ BEIIECTBA,
paBHOMEpPHOE JBUKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, WHEpLHUs, B3aUMOJEHCTBHUE Tell,
paBHOBeCcHE TBEPIBIX T C 3aKPEIUIEHHOW OCBIO BpallleHUWs, Tepenada JTaBJICHHS TBEPIBIMU
TEJNaMH, S>KUIKOCTSIMH W TrazaMu, arMocepHOe [aBJCHHE, IUIaBaHWE TeJ, MPEeBPALICHUSI
MEXaHUYECKOH HSHEPruM) IO OINHCAHWI0 HMX XapaKTePHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIONINX JaHHOE PU3NIECKOE SBIICHUE,

. pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (PU3MUECKUX SBJICHUH B OKpPYIKaIOIIEM
MHUpE, B TOM YHCJIEC (PUINYCCKUE SIBIICHHS B TPUPOJE: NMPHUMEPHI IBUKCHHS C Pa3TUIHBIMU
CKOPOCTSIMH B XKHMBOH M HEXHWBOW MPUPOJE, JACHUCTBUE CHJIBI TPEHUS B NMPUPOJEC U TEXHHUKE,
BIUSIHUE aTMOC(EepHOro MaBJIICHUS HA JKUBOW OpraHu3M, IUIaBaHUE PbHIO, phIYard B TeJe
YEJIOBEKa, TIPH 3TOM IMEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B YUCOHYIO, BBIJICIATH CYIIECTBEHHBIC
cBOMCTBA (pU3HAKK) (U3UIECKUX SBICHHIA;

. OMKCHIBATh M3yYEHHBIC CBOICTBA Tel U (U3MYECKUE SIBJICHHS, HWCIOIb3Ys
(du3nyeckre BeIMYMHBI (Macca, 00bEM, TIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS
CKOpPOCTbh, CHJIa YIPYTOCTH, CHJIa TsDKECTH, BEC Teja, CHiia TPeHHs, JAaBlieHue (TBEPIOro Tena,
KUJKOCTH, Ta3a), BBITAJKUBAIOIIAs CWUJIA, MEXaHWYEeCKas padoTa, MOIIHOCTh, IUIEUO CHIIBI,
MOMEHT CHWJIbL, KOA()(PHUIMEHT TIOJIE3HOTO JEHWCTBHS MEXAaHM3MOB, KHHETHYECKas U
MOTCHIIMATbHAS JHEPIHs), NPH ONUCAHUHM TPABUILHO TPAKTOBaTh (PU3WUYCCKUH CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, UX OO0O3HAUEHUS W EAUHULBI (U3NYECKUX BEIUYHH, HAXOIUTh
(opMyJIBI, CBSI3BIBAIONINE JaHHYIO (DU3MYECKYI0 BEIUYHHY C JPYTHMH BEIMYMHAMH, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJITHYUH;

. XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBJIICHUS U TPOLIECCHI, MUCIOIb3YS
MpaBUJIa CIOKEHUs cull (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoHn [lackains, 3akoH Apxumena,
MPaBUJIO paBHOBECHS phiuara (OJI0Ka), «30JI0TOE MPABUIO» MEXAHUKH, 3aKOH COXPaHECHHS
MEXaHMYECKOM YHEPTHH, TP 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBATH €T0
MaTeMaTU4eCKOe BHIPAKCHHUE;

. OO0BSACHATh (PU3UYECKUE SIBICHUS, MPOIIECCHl U CBOWMCTBA TEJ, B TOM 4YHCIIe U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYHUHHO--
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE M3 1-2 Jormyeckux IIaroB ¢ omopod Ha 1-2
M3YUYEHHBIX CBOMCTBA (PU3NUYECKUX SIBJIICHUM, (PU3UIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemate pacy€THble 3afaud B 1-2 nmelcTBUS, MCMONB3ysl 3aKOHBI U (OPMYIIBL,
CBA3BIBAIONIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alKChIBATh
KpaTKOe YCJIOBHE, MOJCTABIATH (hU3MUECKHE BETUYUHBI B (POPMYJBI U TMPOBOJAUTH PACUETHI,
HaxOJIUTh CTIIPABOYHBIC JIaHHBIE, HEOOXOIUMBIE TS PEIICHUS 3a71a4, OIEHUBATh PEATUCTUIHOCTD
MOJIy4€HHOU (PU3NUEeCKON BETHUNHBI,

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU TMOMOIIN (PU3HUECKUX
METOJIOB, B OMHCAHMM HCCIEIOBAHHS BBIACIATH MPOBEPSIEMOE MPEANONIOKEeHUe (TUIOTEe3Y),
paznuyuaTh ¥ MHTEPIPETUPOBATH TMOIYUYEHHBIH pe3ybTaT, HAXOAWTh OMIMOKH B XOJE OIBITA,
JIeNaTh BBIBOJIBI IO €r0 pe3yjbTaTaM;

. MPOBOJIUTH OMBITHl O HAOTIONEHUIO (U3MYECKUX SBICHUN WM (PU3NIECKUX
CBOMCTB Tenl: (OpMYyITUpPOBaTH MPOBEpPsSEMbIE TPEANONOKEHUs, COOUpaTh YCTaHOBKY U3
MIPEAVIOKEHHOTO 000PYI0BAHUS, 3aMMCHIBATH X0 ONBITA U (POPMYJIMPOBATH BBHIBOJIBI;

. BBHITIOJHATh TPSMbBIE M3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tena, 00bEMa,
CHJIBI M TEMIIEPaTypbl C HCIIOIH30BAHMEM AHAJOTOBBIX W IU(POBBIX MPUOOPOB, 3aINKCHIBATH
MOKa3aHus MPHOOPOB C YUETOM 3aJaHHON aOCONIOTHON MOTPENTHOCTH U3MEPEHHIA;

. MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BEJIMUUHBI OT JIPYTOM
C UCIOJIb30BAHUEM TMPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JABUXKYILETOCs Tella OT

BPEMEHHU [IBIDKCHMsI TeJia, CHUJIbI TPEHHUS CKOJIBKEHHsS OT Beca Tella, KadecTBa 0O0paboTKH
MOBEPXHOCTEN TeJl U HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOUIAJAN CONPUKOCHOBEHUS TEJ, CHUIIbI
YOPYTOCTH OT YJUIMHEHHUS TPYKUHbI, BHITAIKUBAIONIEH CHJIBI OT 00BbEMa MOTrpyKEHHON 4YacTH
Tela W OT IUIOTHOCTH J>KHUIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha



KOTOPYIO TIOTPYKEHO TEJO, YCIOBHH IJaBaHUS TEJ, YCIOBUN paBHOBECHS pbldyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU y4E€OHOTO HCCIENOBaHUS, COOMpPATh YCTAaHOBKY M BBINOJHSATH
U3MEpeHus, Cclenys TMPEeAJIOKEHHOMY IUlaHy, (UKCHUPOBATh pE3yJIbTaThl IOJyYEHHON
3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHJE MNPEIJIOKEHHBIX TaOnull U rpadukoB, AenaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIICJOBAHMUSI;

. MPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIMYUH (TUIOTHOCThH BEILECTBA
KUJKOCTU U TBEPJOrO TeNa, CHJIA TPEHUS CKOJIbKEHHUS, J1aBJICHUE BO3/yXa, BBITAIKUBAIOIIASL
cuiia, JEHCTBYIOIIAs Ha MOTPYXKEHHOE B KHUJIKOCTh TENO, KOA(PUIMEHT MOJIE3HOTO IEHCTBHA
MPOCTBIX MEXaHU3MOB), CIEAys MPEIOKCHHON WHCTPYKIMU: TPU BBITOJHEHUU H3MEpPEeHUi
COOMpPATh IKCIIEPUMECHTAILHYIO YCTAHOBKY U BBIUUCIISATH 3HAYCHUE UCKOMOW BETHYUHBI,

. cOOJII0IaTh MpaBUJIa TEXHUKH OE30MacHOCTH Mpu pabore ¢ J1abopaTOpHBIM
o0opyoBaHuEM;
. yKa3blBaTh MPUHIIMIIBI JACHCTBHUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETp, AMHAMOMETpP, COOOIIAIOMIMECS COCyIbl, OapoMeTp, pblYar, TIOABIKHBIA U
HEMO/B)KHBIN OJIOK, HAKJIIOHHAS IIIOCKOCTb;

. XapaKTepu30BaTh MPUHIMIEI JEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX ONHUCAHUA (B TOM YHMCIIE: MOJIIMITHUKY, YCTPOWCTBO BOAOIPOBOJIA,
TUIPaBIMYECKUN IIPECC, MAaHOMETP, BBICOTOMEpP, MOPLIHEBOW HACOC, apEOMETpP), HUCHOJIb3Yys
3HaHUS O CBOMCTBaX (U3UYECKUX SBJICHUA U HEOOXoquMble (U3MUECKUEe 3aKOHbl U
3aKOHOMEPHOCTH;

. IOPUBOAUTH HpUMEpPbl (HAXOAUTh HMH(OPMALUIO O HPUMEpPax) MPAKTHUYECKOIO
WCTOJIB30BaHUS (DU3MUYECKUX 3HAHUI B MOBCEIHEBHOHN KHM3HM JUIsI 0OeCTIeYeHUsT 0e30MacHOCTH
npu oOpaleHUH ¢ NpudbOpaMu M TEXHUYECKHMHU YCTPOHCTBaMH, COXpPAHEHUS 370POBbS U
COOJIIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYIKaIOIIeH cpejie;

. OCYILECTBIIAT OTOOP MCTOYHUKOB MH(popMaiuu B MIHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOMIMXCS 3HAHUH M TyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIIEIATh MH(YOPMALMIO, KOTOpas SBJISETCS NPOTUBOPEUYMBON WM
MOJKET ObITh HEIOCTOBEPHOI;

. UCMOJIb30BaTh TPH  BBINOJHEHWH Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJISIPHYIO
TuTeparypy (U3MYEeCKOTO COIEp)KaHUs, CIpAaBOYHBIE MaTepHabl, pecypchl ceth WHTepHer,
BJaJleTh TNMpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOPMALUU M3 OJHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
2—-3 WCTOYHHMKOB HMH(OpMAIMu (U3UIECKOTO COACpKaHUS, B TOM YHUCIE MyOIWYHO JenaTh
KpaTKHe COOOILEHHsI O pe3ysibTaTaX MPOEKTOB MM yUeOHBIX MCCIIeI0BaHUMN, IIPU 3TOM IPaMOTHO
WCTIOJIh30BaTh M3YYCHHBIH MOHATUHHBINA ammapaT Kypca (U3HMKH, CONPOBOXKIATH BBICTYIUICHUE
MpE3EHTALMEN;

. P BBIIOJHEHWH Y4YeOHBIX TIPOCKTOB W  HCCIEIOBAHWHA  pacrpeiessTh
0053aHHOCTH B TPYIIE B COOTBETCTBUHU C IMOCTABJICHHBIMM 33/1a4aMH, CIETUTH 3a BBINOJIHEHHEM
TUTaHA JICHCTBHI, aJIeKBaTHO OILIEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIHHOCTH TPYIIIHL,
BBICTPaUBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAsE MHEHHE OKPY>KAIOLIHX.

K koHmy obydenus B 8 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh c(HOPMUPOBAHHOCTH Yy 00YHAIOIINXCS YMEHUM:

. MCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSHUSI BEUIeCTBa, KpUCTaLIMYeckue U amopdHble Tena,
HACBILEHHBI ¥ HEHACBILEHHBIN Map, BIAXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSs DHEPIHS,
TEIJIOBOM JIBUTATENb, SJIEMEHTAPHBIN AMEKTPUUYECKUH 3apsl, NEKTPUIECKOE MOJIe, TPOBOIHUKH



U IUDJIEKTPUKH, TOCTOSHHBINA IEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

. pa3ianyaTh sBJIECHUS (TEIUIOBOE PACIIUPEHUE U CHKATHE, TEIUIoNepeiada, TEMIOBOe
paBHOBECHE, CMAYMBaHWE, KAWULIPHBIC SBJICHUS, HUCIApEHUE, KOHICHCALHUA, ILIAaBJICHHE,
KpucTayu3anus (OTBepleBaHUE), KUIIEHHE, TeIulonepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIMS,
U3IY4YEeHUE), INIEKTPU3alMsl Tel, B3aUMOJEHCTBHE 3apsiioB, JEHCTBHS SJEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBYE MarHuTOB, 1€CTBUE MarHUTHOI'O I10JI Ha IIPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHAYKLUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pr3nyecKoe sIBICHUE;

. pacrio3HaBaTh IPOSBICHUE H3YYEHHBIX (DU3MUECKUX SIBICHHH B OKpYXKarollem
MHUpE, B TOM uucie (U3NYECKHE SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KalWJUISIPHBIE SIBJICHUSI B NPUPOJE, KPUCTAJIBI B IpUpoxe, usnydeHue CoslHLa, 3amMep3aHue
BO/I0EMOB, MOPCKHE OpHu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, DJIEKTPHUECKUE SBICHHS B
aTMocdepe, IEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE IoJjie 3eMJH, Apeid momocos,
pOJIb MarHUTHOTO MOJSL JUIsl JKU3HU Ha 3eMie, NOJSPHOE CHUSHUE, NPU 3TOM IE€PEBOJUTH
IIPAKTUYECKYIO 33Jauy B y4eOHYI0, BBIIEIATh CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX
SIBIICHHI,

. ONHUCBHIBATh M3Y4YEHHbIE CBOWCTBA TeJ M (PU3UYECKHE SBJICHUS, HCHOJb3Ys
¢u3nveckne BEIWYHUHBI (TEeMIIepaTypa, BHYTPEHHSS SHEPTHs, KOJIMYECTBO TEIUIOTHI, YACIbHAS
TEIUIOEMKOCTh BEILECTBA, y/elbHas TEIUIOTa IUIABICHUS, yJeJIbHAs TeIyIoTa Mapoodpa3oBaHus,
y/eIbHAs TEIUIOTa CTOPaHMs TOILUIMBA, KO3(PPUIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOW MAIllIUHBI,
OTHOCHUTEJNIbHAS BJIAXXHOCTb BO3JyXa, DJJIEKTPUYECKUM 3apsi, CWIa TOKA, JJIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTUBICHHE IPOBOJHMKA, Y/AEIbHOE CONPOTHUBIIEHHE BEIIECTBA, paboTa M
MOIITHOCTh JIEKTPHUUECKOr0 TOKA), MPU OMMCAHUM IPABUIBHO TPAKTOBaTh (PU3UUYECKUN CMBICH
WCTIOJIB3YEMBIX BEIMYUH, 0003HAYCHHS M €AMHUIBI (PU3UIECKUX BEIWYHH, HAXOIUTH (OPMYIIHI,
CBSI3bIBAIOIIME JIAHHYIO (DU3MYECKYIO BEIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH Ipaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

. XapaKTepu3oBaTh CBOMCTBA Tell, (PU3MYECKHE SBICHMUS U IPOLECCHI, UCHOIb3YS
OCHOBHBIE TOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEIIECTBA, MPHUHIIMII
CYNEpIIO3UIMU TosIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHUs 3apsaa, 3akoH Oma Juis
ydacTka Lemnu, 3akoH Jlxoymns—JIenna, 3aKkoH coXxpaHeHUs SHEPTUH, TIPU STOM J]aBaTh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

. O0O0BACHATH (PU3MUECKHE MPOIIECCHl U CBOICTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISIBIISTh IPUUNHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBsCHEHHE M3 1-2 JOTMYECKMX IIaroB ¢ OMopoil Ha 1-2 W3ydeHHBIX CBOWCTBA
(bu3nUecKux sIBICHUH, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemaTh pacu€THble 3a7aud B 2—3 NEHCTBHS, WCTONB3YsS 3aKOHBI M (HOPMYIIBI,
CBsI3pIBalOIIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3alChIBATh
KpaTKO€ YCJIOBHE, BBISBIISTh HEJOCTATOK JAHHBIX JUIS PEIICHUs 3a/ladd, BHIOMpATh 3aKOHBI U
¢dopmysbl, HEOOXOAUMBIE A €€ pelIeHUs, TPOBOJUTh PacyéTbl U CPAaBHUBATh MOJYYEHHOE
3HaYeHUe (PU3NYECKON BEIMUNHBI C U3BECTHBIMU JaHHBIMU;

. pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEHIUTH MPHU TOMOLIM (U3UUECKUX
METOJIOB, HCIOJIb3Yysl OINHMCAaHUE MWCCIEN0BAHUA, BBIACIATH IMPOBEPSIEMOE IPEANOIOKEHUE,
OLIEHMBATh MPABWILHOCTb MOPSI/IKA IPOBEIEHUS UCCIIEA0BAHMUS, J€JIaTh BBIBOIBI;

. IPOBOJIUTH OMBITHI 10 HAOMIOJCHUIO (DU3WYECKUX SIBICHUH WM (U3NUYECKUX
CBOMCTB Ten (KalWJUIApHBIE SIBICHHUS, 3aBUCHUMOCTh JaBJEHHS BO3[yXa OT ero o0béMma,
TEMIEPATypbl, CKOPOCTU IIpOLECcCa OCThIBAHMSI M HAarpeBaHMsl INpPU HU3IYyYEHUH OT IBETa
u3Nydarone (Morjaomaroneiil) moBepXHOCTH, CKOPOCTh HCHApEHHs BOABI OT TEMIIEpaTypbl
KHUJKOCTU U IJIOLAAHN €€ MOBEPXHOCTH, DJIEKTPHU3ALMA TEJI U B3aUMOJEHCTBUE AIEKTPUUECKUX
3apsA0B, B3aMMOJEICTBHE TIOCTOSHHBIX MAarHUTOB, BH3YyalHM3alsl MAarHUTHBIX TOJei
IIOCTOSIHHBIX MAarHWTOB, JE€HCTBUS MAarHUTHOTO MOJS HAa IPOBOJHUK C TOKOM, CBOMCTBa
JJNIEKTPOMAarHuTa, CBOMCTBA  3JEKTPOABUTATENS  IMOCTOSHHOTO  TOKa):  (opMynHpoBaTh
MIpOBepsieMble TPEINON0KEHNUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOI0 000pyA0BaHNUS,



OIUCBIBATH XOJI OIBITA ¥ (POPMYITHPOBATH BHIBOBI;

. BBIMOJHATh MpPSIMbIE H3MEPEHHUS TEMIEPAaTypbl, OTHOCHUTEIBHOW BIIAKHOCTHU
BO3/yXa, CWJIbl TOKA, HAIPSDKEHHs] C HCIOJIb30BAHUEM AaHAJIOTOBBIX NPHUOOPOB M JaTYUKOB
($U3NYECKUX BEIUYMH, CPAaBHUBATh PE3YyJbTaThl M3MEPEHHUN C YUYETOM 3aJaHHON aOCONIOTHOU
IIOTPEIIHOCTH;

. IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJJHON (PM3NUECKOI BETUYMHBI OT APYTOH
C HCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHMH (3aBUCUMOCTH COIPOTHBIIEHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUIOIIAU IONEPEUYHOr0 CEUYEHUs U YAEIbHOIO COIPOTHUBIICHUS BELIECTBA IPOBOJHUKA,
CWJIBI TOKa, MAYLIEr0 4Yepe3 IPOBOJHUK, OT HANPSUKEHUS Ha IPOBOJHHUKE, HCCICIOBAaHUE
[OCIE0BATENbHOIO U MapajUIeJIbHOIO  COCIUHEHMH  IPOBOJHUKOB):  ILIAHUPOBATH
HCClIeIoBaHKle, cCOOUpaTh YCTAaHOBKY U BBIIOJHATh U3MEPEHUS, Cleys MPEATI0KEHHOMY ILIaHy,
(uKCUpOBaTh PE3yIbTATHl MOJYYEHHOW 3aBUCHMOCTH B BHJE TaOMUIl W TrpaduKOB, IenaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICJOBAHMS,

. OPOBOIUTH  KOCBEHHBIE  HW3MEpEeHUs  (u3nyeckux  BeaWuuH  (yAeIbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pabOTa U MOLIHOCTb 3JIEKTPUYECKOTO
TOKa): IUIAaHMPOBATb HU3MEPEHMs,, COOUpPATh OSKCIEPUMEHTAIBHYK) YCTAaHOBKY, CIEIys
IIPEIOKEHHOW MHCTPYKLMH, U BBIYUCIIATH 3HAUEHNUE BEJIMYUHBI,

. coONoIaTh TpaBWia TEXHUKH OE30MacHOCTH Npu paboTe ¢ J1abopaToOpHBIM
000pyIOBaHUEM;
o XapaKTCPU30BaTh IMPHUHIUIIBLI HeﬁCTBHﬂ HN3YYCHHBIX HpI/I60p0B U TEXHHUYCCKHUX

YCTPOMCTB C ONOPOIl Ha UX ONUCaHMs (B TOM YHCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETP,
napopas  TypOuMHA,  aMIEpMeTp,  BOJBTMETP,  CUYETUMK  DJIEKTPUUYECKOW  DHEpruu,
JIEKTPOOCBETUTENbHbIE ~ NPUOOpPHI,  HarpeBaTeibHblE  3JIEKTPONpPHOOpPHl  (IpUMEpHI),
ANEKTPUYECKUE TPEAOXPAHUTENN, DJIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb IMOCTOSIHHOIO TOKa),
UCHOJNb3ysd 3HAaHUSA O CBOWCTBAaX (U3MUYECKUX SBICHUH U HEOOXOquMble (QU3NUECKue
3aKOHOMEPHOCTH;

. pacrio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEIbHbIE IPUOOPHI IO
CXeMaM U CXEMaTHUYHbIM pHUCYHKaM (GKUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICHUXPOMETD,
TMTPOMETp, ABHUraTellb BHYTPEHHErO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
ANEKTPUYECKUX LENeld C IOCIeN0BaTeNbHbBIM U MapajUleIbHbIM COEAMHEHUEM DIIEMEHTOB,
pas3nuyast yclIoBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUYECKHX 1IeTIeH;

. NPUBOJIUTH NPUMEPHl (HAXOAUTh HHPOpPMAIMIO O TMPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KM3HM JUIsl oOecriedeHus: 6e30MmacHOCTH
py OOpalieHUH C NpudOpaMM M TEXHUYECKUMM YCTPOICTBaMH, COXpPAaHEHHUS 30pOBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 MIOBEACHHUS B OKpY Kalollei cpesie;

. OCYHIECTBIISAITh MOUCK MH(OpMaMK (U3NYecKoro cojepxanus B MHTepHeTe, Ha
OCHOBE MMEIOLINXCS 3HAaHUU U NMyTEM CpaBHEHUS JONOJHHUTENbHBIX HCTOYHMKOB BBIACIATDH
nH(}OpPMaILIHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI HIIM MOKET ObITh HEJOCTOBEPHOM;

. UCIOJIb30BaTh MPH BBIIOJIHEHUH YYEOHBIX 3aJaHUN  HAy4YHO-TIOMYJISPHYIO
auTeparypy (U3MYECKOro COJep:KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BIIaJIETh MpUEMAMHM KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMAMU U3 OJHOMN
3HAKOBOMW CUCTEMBI B IpYTYIO;

. co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPAaTKUE YCTHBIE COOOLIeHUs, 00001as
MH(POPMAIIMIO U3 HECKOJIBKMX MCTOYHUKOB (PU3NYECKOTO COAEPIKAaHUS, B TOM YHCIE IMyOJUYHO
MPEJICTaBIATh PEe3yibTaThl MPOEKTHOW WM MCCIEI0BATENbCKOW JEATENbHOCTH, IMPH 3TOM
IPaMOTHO HCMOJb30BAaTh HM3yUYEHHBIN MOHATUHHBIA amnmapar Kypca (U3UKH, COIMPOBOXKAATH
BBICTYTUICHHE ITPE3ECHTALNEH;

. IpY BBITOJHEHUH YYEOHBIX MPOEKTOB M MCCIENOBAHUM (PU3MUYECKHX MPOLECCOB
pacnpenenatb 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTaBICHHBIMU 3a/lad4aMHU, CIEIUTH 3a
BBINOJIHEHUEM IUJIaHa JEHCTBHM M KOPPEKTHPOBATh €ro, aJeKBaTHO OLCHUBATh COOCTBEHHBIM
BKJIaJl B JIEATEJIBHOCTh TPYIIbI, BBICTpaUBaTh KOMMYHUKATHBHOE B3aMMOJEHCTBUE, MPOSBIISS
TOTOBHOCTD pa3peliaTb KOHPIUKTHI.



K xoniy obydenust B 9 KJjacce mpeMeTHBIE Pe3yJbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMHUPOBAHHOCTD Y OOYJAIOIITUXCS] YMECHHM:

. UCIIONIb30BATh TOHATHUS: CHCTEMa OTCcuéTa, MaTepuajabHas TOYKA, TPACKTOPHUS,
OTHOCHUTEJILHOCTh MEXaHHYECKOTo JBIOKCHHS, nedopmarus (ynpyras, IiacTU4YecKas), TPeHHE,
[EHTPOCTPEMHUTETHHOE YCKOPEHHE, HEBECOMOCTh WM TEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJI0, IIEHTP TSHKECTH TBEPJOTO TEja, paBHOBECHE, MEXaHUUECKHE KOJIeOaHUsI ¥ BOJIHBI,
3BYK, HHQPA3BYK H YIbTPa3BYK, IEKTPOMATHUTHBIC BOJHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTH, CIIEKTPHl MCIYCKaHUsS M TOTJIOIICHHs, anb(a, Oera- u
ramMMa-u3IIyqdeHus, U30TOIbI, IJICPHAsT YHEPTeTHKA,;

. pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NMPSIMOJIMHEHHOE JIBIKECHHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKEHHE, CBOOOIHOE TMaJeHUE TeJI, pPaBHOMEPHOE
JBIDKEHHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE TEJI, PEaKTUBHOE [IBIKCHHE, KojebarelbHOe
JIBUKCHHME (3aTyXalollue W BBIHYXKJICHHBIC KOJeOaHUs), PE30HAHC, BOJIHOBOEC JIBHIKCHUE,
OTpa)X€HWE 3BYKa, MPSMOJMHEHHOE pacnpocTpaHEHUE, OTPaKCHHE W TPEIIOMJICHUE CBETA,
MOJIHOE BHYTPCHHEE OTPAKCHHE CBETA, pa3lioKeHHWE Oeoro cBera B CHEKTP M CIOXKEHUE
CHEKTPaJbHBIX IIBETOB, IUCIIEPCUS CBETA, ©CTECTBCHHAs pPaJUOAKTHBHOCTh, BO3HHKHOBEHHUE
JUHENYaTOr0 CHEKTpa W3TY4YeHHs) 0 OINMMCAHUI0 HMX XapaKTePHBIX CBONCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

. pacrno3HaBaTh TPOSBICHUEC H3YyYEHHBIX (DM3MUECKHUX SIBICHUN B OKPYXKArOIIEM
Mupe (B TOM 4ucie (pu3nyeckue sSBICHUS B NMPHUPOIC: MPUIUBLI U OTIUBBI, JBHKCHHUE TUIAHET
CoIHEYHOU CHCTEMbI, PEaKTUBHOE JBW)KCHHE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSCEHHUE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 5XO, I[BETa TeJ, ONTUYECKUE
SBJICHUST B TPHpPOJE, OHMOJOTHMYECKOe JICWCTBHE BHUIUMOTO, YJIBTPaQUOIETOBOIO U
PEHTTEHOBCKOTO HW3IIy4YE€HUH, eCTECTBEHHBIH paJMOAKTUBHBIN (OH, KOCMHYECKHE Iy4H,
PaJIMOAKTUBHOE M3IIyYCHUE MPUPOIHBIX MUHEPAJIOB, NCHCTBHE PAJIMOAKTUBHBIX H3IYYCHHN HA
OpraHM3M YeJOBEeKa), MPU 3TOM NEPEeBOAUTHh MPAKTHUECKYIO 3a/Jady B y4eOHYIO, BBIICISATH
CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PH3UUECKUX SBICHUH;

. OMKCHIBATh M3yYEHHBIE CBOMCTBA Tel U (U3MUYECKUE SIBICHHS, HWCIOIb3Ys
(u3HUYecKre BETMYMHBI (CPEIHSS U MTHOBEHHAsI CKOPOCTH TeJla TIPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHUE, TepeMelleHue, MyTh, YIIoBas CKOPOCTh, CHJIA TPEHUs, CHUlla YINPYrOCTH, Cuja
TSOKECTH, YCKOPEHHWE CBOOOIHOTO TMAJeHUs, BEC Teja, HMITYJIbC TeJla, WMITYJIbC CHIIBI,
MeXaHuuyeckas padoTa W MOUIHOCTh, TOTEHIMAIbHAs OJHEpPrusl Tela, MOIHATOTO HaJ
MMOBEPXHOCTHIO 3€MJIM, TIOTEHITMAIIbHAS JHEPTHs CXKATOW NPYKHHBI, KHHETUYECKash JHEPTHs,
MOJIHAsE MEXaHUYecKasi PHEPrHsl, MEPUO U YacToTa KoieOaHuH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa
M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTelb MPEIIOMIICHUS CPEJIbl), TIPH ONMHUCAHUU MPABUIBHO
TPaKTOBaTh PUINYECKUI CMBICI UCIIOJIb3YEMbIX BETUYHUH, 0003HAYCHUS U SIUHUIIBI (PU3UUECKUX
BEJIMYMH, HAXOJUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYI (DH3UYECKYIO BEIMYHUHY C JIPYTUMHU
BEJTMYUHAMU, CTPOUTH IPapUKU U3yUEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYMH;

. XapaKTepU30BaTh CBOMCTBA Tell, (PM3MUSCKUE SBICHUS W TPOIECCHI, UCTIOIB3Ys
3aKOH COXPaHEHHsI SHEPTruHu, 3aKOH BCEMHUPHOTO TITOTCHHsSI, MPHUHIUI CYNEpPIIO3UIIUU CHIL,
MIPUHIIAIT OTHOCUTENbHOCTH ["anmuiiest, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MMITYJIbCa, 3aKOHBI
OTpaXKCHUS U TPEIIOMIICHHUSI CBETAa, 3aKOHBI COXPAHEHHUS 3apsAI0BOTO W MACCOBOTO YHCEN MpHU
SJIEPHBIX PEaKIUsX, TPHU TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3allMCHIBATH €T0
MaTeMaTHYeCKOE BBIPAKECHUE;

. O00BSACHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCIIC U B KOHTEKCTE
CUTYaIlUi MPAaKTUKO-OPUSHTHPOBAHHOTO XapaKTepa: BBISIBISITh TPHUYNHHO-CJICICTBCHHBIC CBS3H,
CTpPOUTH OOBSICHEHHWE M3 2—3 JIOTMUECKHUX IIAaroB C OMopoil Ha 2—-3 W3YYEHHBIX CBOICTBa
(bu3nyecKux sIBICHUN, GU3NUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

. pemate pacuy€THhIE 3anauyd (ONMUparolIMecs Ha CUCTEMY U3 2—3 ypaBHEHU),
WCIIOJNIb3YsT 3aKOHBI M (DOPMYJIBI, CBSI3bIBarONIve (HM3MUCCKHE BEIIMYUHBI: HAa OCHOBE aHAlIM3a
YCIIOBUS 3a/1a4Ml 3alHMCHIBATh KPATKOE YCIIOBUE, BBISBISITh HEAOCTAIOIINE WIH H30BITOUHBIC



JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIC /ISl PEIICHUs, MPOBOJUTH PACUETHI U
OILICHUBATh PEATMCTUYHOCTD MMOTYYCHHOTO 3HAYCHHSI (PU3UIECKON BETHUNHBI,

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOILIU (PU3HUECKUX
METOJIOB, HCIOJIb3Yysl OIHMCAaHUE MWCCIEN0BAHUSA, BBIACIATH IMPOBEPSIEMOE IPEANOIOKEHUE,
OLICHUBATh  MPAaBWJIBHOCTh  MOpSAKAa MPOBENCHUS  HMCCIEIOBAaHUS, JeJIaTh  BBIBOJIBI,
WHTEPIPETUPOBATH PE3yIbTAThl HAOIIOACHUN U OIBITOB;

. MPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM (PU3UUYECKHX
CBOMCTB TeJ (M3yuyeHue BTOPOro 3akoHa HploTOHa, 3aKOHA COXpaHEHUsS PHEPrHH, 3aBUCHMOCTb
nepuoja KoieOaHUM MPYKUHHOTO MasTHHKAa OT MacCchl Ipy3a M KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIMTY/bl MajbIX KOJeOaHWii, NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
paznoxkeHue Oejoro cBera B CHEKTP, M3YUYCHHE CBOMCTB M300pakKeHMsI B IJIOCKOM 3€pKajie U
CBOWCTB M300paXeHUS MIPpeIMeTa B COOMpAIOIIe JIMH3€e, HaOIr0IeHNe CIJIONIHBIX U IMHEHUaThIX
CHEKTPOB M3JIY4YEHHS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 HM30BITOUHOTO Habopa
000pyI0BaHUsl, OMKUCHIBATH XOJI OTBITA M €r0 PE3YyIbTaThl, POPMYIUPOBATH BHIBO/IBI,

. MPOBOAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMbBIX U3MEPEHUI, OIPEesis CpeHee
3HAUCHUE M3MEPSEMON BEeITHMYUHEI ((POKYCHOE PacCTOSTHUE COOMPAIOIICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

. IPOBOAMTH  HCCJIENOBAHUE  3aBUCUMOCTEH  (PU3MUECKMX  BEIMYMH  C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTD IMyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JBUKEHUM 0€3 HayaJbHOM CKOpOCTH, Iepuojia KoJeOaHUM MaTeMaTHYeCKOro MasTHHKA OT
JUIMHBI HUTH, 3aBUCUMOCTH yTja OTPa)KEHHsI CBETa OT yrja MaJeHHs W yria MPEeJIOMIICHUS OT
yria TajeHus): IUIAHUPOBATh WCCIEAOBAaHHE, CaMOCTOSATENILHO COOMpaTh yCTAaHOBKY,
(buKcupoBaTh PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIMYHMH B BHUJE TaOIHIl U
rpaduKoB, JIeJ1aTh BBIBO/IBI 10 pE3yJIbTaTaM UCCIIEIOBAHNUS;

. MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3UYECKHX BEIMYMH (CpeqHsisi CKOPOCTh U
YCKOpEHHE Tela TpPH PABHOYCKOPEHHOM JIBKCHHH, YCKOPEHHE CBOOOJHOTO TIaJICHHS,
KECTKOCTh MPYKUHBI, KOYPPUIIMEHT TPEHUs CKOJIBKEHUSI, MEXaHU4YeCKasi padoTa U MOIIHOCTbD,
4acToTa U MEepUo;] KoJeOaHni MaTEMAaTHYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKAsl CHJIA
coOuparomed  JUH3BI, pAAMOAKTUBHBIA  (OH): TMIAHUPOBATH HW3MEPEHHs, COOUpaTh
IKCIIEPUMEHTAILHYIO YCTAHOBKY ¥ BBIITOJIHATH U3MEPEHUS, CIISAYS NMPEI0KEHHON HHCTPYKITHH,
BBIYHCTISATH 3HAYCHHE BEIMYMHBI U aHATU3UPOBAThH MOMyUYEHHBIE PE3YNIbTATHI C YIETOM 3aJaHHOU
IIOIPEIIHOCTH U3MEPEHU;

. coOnrofaTh MpaBWiIa TEXHUKH Oe30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
0o0opyI0BaHUEM;
. pa3ianyaTh  OCHOBHBIE  MPH3HAKA  U3YYEHHBIX  (U3HUECKUX  MOJeINe:

MaTepuagbHas TOUKa, abCONIOTHO TBEP/IOE TE0, TOUEUHBI HCTOYHUK CBETA, JIy4, TOHKAs JINH34,
IJIaHEeTapHask MOJENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTIO Spa;

. XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOICTB C ONOpOH Ha MX ONUCaHUs (B TOM 4YHUCIE: CIHIOMETP, JATYMKU IOJIOKEHUS,
paccTosiHUA M YCKOpPEHHMs, pakeTa, 3XOJIO0T, OYKH, Hepuckor, (oToanmapar, ONTUYECKHUE
CBETOBOJIbl, CHEKTPOCKOI, J03MMETp, kamepa Bumbcona), MCHoOib3ys 3HaHUS O CBOMCTBax
(bu3nUecKux sIBICHUH U He0OXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PHUCYHKH M3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOIMUYECKHX IMPOLECCOB MPU pEIIeHUH Y4eOHO-
MPAKTUYECKHX 3ajay, ONTUYECKHE CXEMbI JJIsl TOCTPOEHUsI N300paKeHUN B IJIOCKOM 3epKalie U
coOuparoie JTHH3E;

. NPUBOJIUTH NPUMEPHl (HAXOAUTH HHPOPMAIMIO O TMPUMEPAX) MPAKTUYECKOTO
WCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KM3HM JUIsl 0OecriedeHus: 6e30MacHOCTH
npu OoOpalleHUH ¢ NpUOOpaMM M TEXHUYECKUMH YCTPOICTBaAMH, COXpPAaHEHHUS 30pOBBbS U
COOJIIOICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlel cpere;

. OCYHIECTBIISATh MOMCK HHQOpMAIMK (undyeckoro coaepxanus B HHrepHere,
CaMOCTOSITENIbHO (YOPMYJIHPYS MOMCKOBBIN 3aIIPOC, HAXOAUTH MYTH OINpPEAETICHUS



JOCTOBEPHOCTH TOJYYCHHON MH(POPMALUK Ha OCHOBE MMEIOIIMXCS 3HAHUHM U JTOTIOJHUTEIIBHBIX
HUCTOYHUKOB;

. UCIOJIb30BaTh IPU  BBIIOJIHEHUU YYEOHBIX 3aJaHUN  HAy4HO-IIOMYJISPHYIO
auTeparypy (U3MYECKOTO COZIEp)KaHus, CIpaBOYHBbIE MaTepHalbl, pecypchl cetu HHTepHer,
BIaJeTh NPUEMAaMU KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HHPOPMALUU M3 OJHON
3HAaKOBOM CUCTEMBI B JIPYTYIO;

. co3/1aBaThb COOCTBEHHbIC ITMCBMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
nHpOpPMAIMK U3 HECKOJBKUX MCTOYHUKOB (DU3MUYECKOTO COAEpIKaHuUs, MyOIMYHO MPECTABIATh
pe3ysbTaThl IPOEKTHOM WM HCCIIENOBATEIbCKONM NEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO
MCIOJIb30BATh N3YYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro paszaena GU3UKd U COMPOBOXKIATh
BBICTYIICHHE IIPE3EHTAalMEN C yu€TOM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.



4. TEMATUYECKOE IINTAHUPOBAHHME 7 KJIACC

No HanmenoBanue pa3aenoB U T€M NPOrpaMMBbl KonuuecTtBo yacon DnekTpoHHBIE (TM(MPOBBIC) 00pa30BaTEIIHHBIC
n/n pecypcsl
Bcero| KontpomnbHble IIpakTHueckue
paboTh paboThl

Pasnen 1. ®usuka u eé poJib B NO3HAHNH OKPYKaI0IIero Mupa

1.1 | ®usuka - HayKa O IPUPOaE V4 [[bubmuoTeka [IOK
https://m.edso0.ru/7f416194]]

T2 ®dusnyeckue BeTUINHBI 2 | 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f416194]]

3= EcrecTBeHHOHay4YHBI METO/1 TO3HAHUS 2 1 [[bubmuoTeka [IOK
https://m.edso0.ru/7f416194]]

Wroro mo pazneny —o—

Paznen 2. [lepBoHayaibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBa

2.1 | CTtpoeHue BeliecTBa 1 [[bubmuoTeka [IOK
https://m.edso0.ru/7f416194]]

22— JIBM>KCHUE M B3aUMOJICHCTBHE YaCTHI] BEIIECTBA L2 1 [[BuGmmoTteka [IOK
https://m.edsoo.ru/7f416194]]

2.3 | ArperatHble COCTOSIHUS BEIIECTBA L2 | [[BuGmmoTteka [IOK
https://m.edsoo.ru/7f416194]]

Hroro no pazneny 5

Pasnen 3. /IBH:KeHHMe ¥ B3aMMOAEHCTBHE TeJl

3.1 |MexaHnueckoe IBMKEHUE 3 [[buoauoTeka [JOK
https://m.edsoo0.ru/7f416194]]

3.2 | Wuepuwms, Macca, IIOTHOCTH 4 1 [[PubmuoTexa [JOK
https://m.edsoo0.ru/7f416194]]

3.3 |Cwmya. Buasl cur 14 1 2 [[bubmuoTexa [IOK
https://m.edso0.ru/7f416194]]



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

Ne HaumeHnoBanue pa3eioB U TEM MPOrpamMMbl

KonmuectBo yacos

DnekTpoHHBIE (TM(MPOBBIC) 00pa30BaTEIIHHBIC

n/n pecypcsl
Bcero| KonTposbHbie [IpakTrueckue
paboThI paboThI

Hroro no pazgeny 21

Pa3nen 4. laBiieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB

41| laBnenue. Ilepenava napieHus TBEPABIMU TEIAMH, 3 [[bubnuotexa [IOK

KHUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194]]

#.2— JlaByiieHue KuaKoCTH 5 [[bubmmoTexa [TOK
https://m.edsoo.ru/7f416194]]

43— ATMOC(epHOE JIaBJICHHE 6 [[bubnuotexa [IOK
https://m.edsoo.ru/7f416194]]

44— JleiicTBHE KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX TEJIO 7 1 3 [[bubnuoTeka [IOK
https://m.edsoo.ru/7f416194]]

Wroro mo pazneny 23

Pa3gen 5. PaGota u MOIIHOCTB. DHeprus —

5.1 |PaGoTta u MOLTHOCTH 3 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f416194]]

5.2 | TIpocThie MEXaHU3MBI Q) 1 [[PubmmoTrexa [IOK
https://m.edsoo.ru/7f416194]]

5.3 | MexaHu4eckasi JHepTUsl 4 1 1 [[bubmuoTexa [IOK
https://m.edso0.ru/7f416194]]

Hroro no paszneny 12

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 12
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TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne HaumeHoBaHue pa3ienioB U TEM MPOrpaMMEbI KonuuectBo uacos OnekTpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC
/o pecypcsl
Bceero| KoHTtposbHbIE IIpakTrueckue
paboThI paboThI

Paznea 1. TensioBbie ABJICHUA

T'T7| CtpoeHue u cBoiiCTBa BelleCTBa 7 [[bubnuoTexa [IOK
https://m.edsoo.ru/7f4181ce]]

72— TennoBsie mpotiecch 2T 1 5 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f4181ce]]

Hroro no pazneny 28

Pa3nen 2. JnekTpuyecKue U MATHUTHBIE SIBJICHUSI

21— DnekTpudeckue 3apsbl. 3apsHKEHHbBIE TeNla U UX 1 1 [[bubmnorexa ITOK

B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce]]

22— [ToCTOSTHHBIN JIEKTPUICCKHIA TOK 20 1 7 [[Pubmmoreka [IOK
https://m.edsoo.ru/7f4181ce]]

2.3 MarHuTHbIC SBJICHUS 6 1 15 [[PubmmoTreka [IOK
https://m.edsoo.ru/7f4181ce]]

2.4 ) DnexTpoMarHuTHAs WHIYKIIHS 4 [[bubnuoTeka [IOK
https://m.edsoo.ru/7f4181ce]]

Hroro no paszueny 37

PesepBHOE Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145

TEMATHYECKOE IINTAHUPOBAHHME 9 KJIACC



https://m.edsoo.ru/7f4181ce
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Ne HanmeHnoBaHue pa3fenos U TEM NIPOrpaMMBbl KomnnuecTtBo yacos OnexTpoHHbIE (TUPPOBEHIE) 00pa30BaTENbHBIC
/o pecypcsl
Bcero| KonTposibHbIe IIpaktuueckue
paboThl paboThl

Pazgea 1. Mexanuuyeckue siBJCHUSA

I.T | Mexanuyeckoe IBMKEHUE 1 CITOCOOBI €T0 OIMMCAHUS 10 1 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6]]

1.2 | B3aumoneiicTBre Te 20 | 1 3 [[Bubauroreka [TOK
https://m.edsoo.ru/7f41a4a6]]

13— 3aKOHBI COXpaHCHHUS 0 3 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a4a6]]

Wroro o pazneny —40—

Pa3nen 2. Mexannveckue KoJie0aHUsSI M BOJIHBI

2.1 | MexaHu4ecKHe KojaeOaHus 7 3 [[bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6]]

22— MexaHn4ecKHe BOJHBI. 3BYK L8 1 3 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6]]

Wroro mo pazneny 15

Paznen 3. DinekTpoMarHuTHOE MOJ€ M JIEKTPOMATHUTHbIE BOJIHD

3.1 |DaeKTpOMarHUTHOE IOJIC ¥ 3JICKTPOMArHUTHBIC BOJTHBI 6 2 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f41a4a6]]

Hrorp mo pazueny 6

Pa3nen 4. CBeToBbBIE SIBJICHUS

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

4.2 | JIuH3BI U ONITUYECKHE TPHUOOPHI 6 3 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f41a4a6]]
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HawnMmeHnoBaHne pa3zienoB U TEM MPOTPaMMEL

KonnaecTBo wacoB

DnekTpoHHBIE (IM(MPOBBIC) 00pa30BaTEIIbHBIC

/o pecypcsl
Bcero| KonTposbHbie IIpakTrueckue
paboTh paboThl

4.3 |Pa3znoxkeHue O€I0ro CBETa B CIIEKTP 3 2 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6]]

Hroro no pazgeny 15

Pa3nen 5. KBanTtoBble siB1eHUSA

9.1 Wcnyckanue u noriolieHue CBeTa arToMOM 4 1 [[bubnuotexa [IOK
https://m.edsoo.ru/7f41a4a6]]

52— CTpoeHNe aTOMHOTO sIpa o 1 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6]]

53— SlnepHbIe peakiuu —F— 1 1 [[bubmmoTexa [IOK
https://m.edsoo.ru/7f41a4a6]]

Hroro no pazneny =

Pa3nen 6. [loBTOpPUTENHLHO-00001IAKOIIHIT MOTYJIb —

6.1 |IloBTOpeHue u o0oOIIeHNE CotepKaHMs Kypca GU3UKH 9 2 [[bubnuoteka [IOK

3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6]]
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
5.ITOYPOYHOE ININIAHUPOBAHMUE 7 KJIACC
Ne Tema ypoxka KonnuecTtBo yacos Hata DneKTpoHHBIE TU(POBHIE
/o H3yYECHUS o0pa3oBaTebHbIE PECYPCHI
Bceero| Kontponsasie | IlpakTnueckue
paboTHI paboThI



https://m.edsoo.ru/7f41a4a6
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Ne Tema ypoxa KoanuecTBo yacos Jlara DIIeKTPOHHBIC TU(PPOBEIC
/i U3yUYeHHs 00pa3oBaresbHbIE PECYPCHI
Bcero| Kontponbsnsie | IlpakTuueckue
paboThI paboThI
1 |[[Dusuka — Hayka o ipupoae. SBIeHUsS mpupoIsl| ] 1 [[1]
2 |[[®Pusnyeckue ABICHUA]] 1 (]
3  |[[Du3nyecKue BEIUYMHBI M UX U3MEPEHHE]] i (1
4 |[[Ypok-uccienosanue "M3mepenue temMrnepaTypbl py MOMOIIH [~ & 1 (1
YKUJIKOCTHOTO TEPMOMETpPA U JIaTUrKa TemMrneparypsl"|]
5 |[[Metoasl HayuHOTO TTO3HAHUS. Onrcanue Gu3nIecKux + [[bubmmoTeka [TOK
SIBIICHHH C TIOMOIIBIO MOJIEIICH] ] https://m.edsoo.ru/ff09f72a]]
6 |[[Ypok-uccinenoBanue "[IpoBepka rUImoTe3sl: JaIbHOCTD MoaéTa | —% 1 (1]
[IapuKa, MyIIEeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIle
BbICOTA ImycKa']]
7 |[[Ctpoenue BemecTBa. OMBITHI, TOKA3bIBAIONINE JUCKPETHOE 1 [[bubmuoTexa [JOK
CTpOEHHE BelecTBa] ] https://m.edsoo.ru/ff09fe0a]]
8 |[[[ABmkeHne yacTuIl BemecTsa] | 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a013e]]
9 |[[Vpok-uccienoBanue «OMBITHI IO HAOIIOAECHHIO TEIJIOBOTO 1 1 (1]
pacIIMpPEHUs Ta30B» ]|
10 |[[ArperaTHble COCTOSIHHS BEIIeCTBa ] 1 [[1]
11 |[[OcobeHHOCTH arperaTHBIX COCTOSIHHM BObI. O6001IeHHE IO 1 [[bubmuoTexa [IOK
pasaeny «[lepBoHauanbHbBIE CBEICHUS O CTPOSHUH BEIIECTBA | ] https://m.edsoo.ru/ff0a0378]]
12 |[[MexaHudeckoe JBIKeHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE 1 [[bubmuoTexa [JOK
nBHKeHUE] | https://m.edsoo.ru/ff0a05c6]]
13 |[[CxopocTh. Equnuim! ckopocTh]] 1 [[bubmuoTexa [IOK

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



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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Ne Tema ypoxa KomnaecTro gacos Jata DIIeKTPOHHBIC TH(PPOBEIC
n/m U3yUYCHHS 00pa3oBaTebHbIC PeCypChl
Bcero| Kontponbsnsie | IlpakTuueckue
paboTHI paboTHI
14 |[[PacueT myTH ¥ BpeMEHH JBMKCHUA| | 1 [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0a0ae4]]
15 |[[Mueprusa. Macca — Mepa HHEPTHOCTH Te| | I [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a0c10]]
16 |[[TLmoTHOCTH BemecTBa. Pacuer Macchl M 00beMa TeJia 1o ero il [[bubmmoTeka [TOK
IUIOTHOCTH ] https://m.edsoo.ru/ff0a0fee]]
17 |[[JIaGopaTopnas paboTa «OmnpeaeneHue mIOTHOCTH TBEPAOTO is 1 (1]
Tena»]]
18 |[[Pemrenue 3amgau o teme "IlnoTHOCTH BemiecTa"]] : [[bubmmoTeka [TOK
https://m.edsoo.ru/ff0a123c]]
19 |[[Cuna kak xapakTepucTHKa B3aumoaercTBus tei. Cuna : (1
ynpyrocti. 3akoH ['yka]]
20 |[[JTaGopaTopHas paboTta «l3ydyeHne 3aBUCUMOCTH PaCTSKEHUS 1 1 (1]
(nepopmaniun) IpyKUHBI OT NPUIOKEHHON CUITBI» ]|
21 |[[ABnenue TsaroTenus. Cuia TSHKECTH 1 (]
22 |[[CBs3b MexX Ty CHIION TSKECTH U Maccol Tena. Bec tena. 1 [[BuGmmoTeka IIOK
Pemienue 3anau mo teme "Cuia TspxecTr" || https://m.edsoo.ru/ff0a1778]]
23 |[[Cuna TshKEeCTH Ha IpYyTuX IuiaHeTax. Ousnyeckne 1 [[bubaunoreka [IOK
XapaKTEePUCTHKH TUIAHET] | https://m.edsoo.ru/ff0a1502]]
24 |[[U3mepenue cui. uramomeTp]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0al8cc]]
25 |[[Bec Tena. HeBecomocTh|] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a1778]]
26 |[[CnosxeHUWe IBYX CHJI, HAIPABJICHHBIX 11O OJTHOW TIPSIMOM. 1 [[bubmuoTexa [JOK
PaBHopeiicTBytOmAs cui|] https://m.edsoo.ru/ff0ala70]]
27 |[[Pemenme 3amau mo TeMe "PaBHoaeicTByromas cui']] 1 (1]



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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Ne Tema ypoxa KomnaecTro gacos Jata DIIeKTPOHHBIC TU(PPOBEIC
n/m HU3y4YECHUS o0Opa3oBaTeIbHbIC PECYPChI
Bcero| Kontponbsnsie | IlpakTuueckue
paboTHI paboTHI
28 |[[Cuna Tpenus u e€ Buabl. TpeHue B mpUpOJIC U TEXHHUKE] | 1 [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0alb9c]]
29 |[[JTabopaTopHas pabora «l3ydeHne 3aBUCUMOCTH CHJIBI TpeHus | 1 1 [[bubmmoTeka IIOK
CKOJIB)KCHHUS OT CHJIBI JIABJICHUSI U XapaKTepa CONPUKACAIOIINXCS https://m.edsoo.ru/ff0alcc8]]
MMOBEPXHOCTEI» ||
30 |[[Pemenme 3amaq Ha ONpeICICHIE PAaBHOICHCTBYIOIICH CHITHI | ] T (11
31 |[[Pemenue 3amau o Temam: «Bec tenay», «I'paduueckoe I [[bubnmorexa LIOK
u3o0pakeHue cuin, «Cuib», «PaBHOIEHCTBYIOIIAS CHID)] | https://m.edsoo.ru/ff0alde0]]
32 |[[KonTpoabsHas paboTa o TeMaM: «MeXaHN4eCKOe IBHIKCHHEY, T 1 (1]
«Macca, I0THOCTEY, «Bec Tenay, «I"padudeckoe n300paxeHme
cum, «Cunpi»||
33 |[[HaBienue. CriocoObl yMEHBIICHHS U YBEIUYCHUS JIaBJICHNUA | | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a20a6]]
34 |[[daBiieHune raza. 3aBUCUMOCTb JIaBJICHHS ra3za oT 00bEMa, 1 [[bubmuoTexa [JOK
TeMIepaTypsbi]| https://m.edsoo.ru/ff0a2376]]
35 |[[[TTepenaua maBieHHs TBEPIBIMHU TEIAMH, )KUIKOCTAMU H 1 [[bubmuoTeka [JOK
razamu. 3akoH [Tackas]] https://m.edsoo.ru/ff0a25b0]]
36 |[[/laBreHue B )KHIKOCTH U ra3e, BRI3BAHHOE JCHCTBUEM CHJIBI 1 [[bubmuoTexa [IOK
TSKECTH | | https://m.edsoo.ru/ff0a2718]]
37 |[[Pemenme 3amad mo TeMe «/laBieHHe B )KHIKOCTH | rase. 3akoH 1 [[bubmuoTexa [JOK
[MTackamnsn]] https://m.edsoo.ru/ff0a2826]]
38 |[[CooOmaromiuecst cocysi]] 1 [[BuGmmoTexa IIOK
https://m.edsoo.ru/ff0a2970]]
39 |[[TumpaBmmueckuii mpecc]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a3136]]
40 |[[Manometpsbl. [TopIirHeBO# KUAKOCTHBIH HACOC] ] 1 (1]



https://m.edsoo.ru/ff0a1b9c
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Ne Tema ypoxa KomnaecTro gacos Jata DIIeKTPOHHBIC TU(PPOBEIC
n/m HU3YyUYECHUS o0Opa3oBaTeIbHbIC PECYPChI
Bcero| Kontponbsnsie | IlpakTuueckue
paboTHI paboTHI
41 |[[At™ocdepa 3eman ¥ IpUIMHBI €€ CyIEeCTBOBAHUS || 1 [[bubamnoreka LIOK
https://m.edsoo.ru/ff0a2b5a]]
42 |[[Bec Bozayxa. ATMOchepHOE 1aBiieHuE ]| I [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a2b5a]]
43 |[[U3mepenue atmocdeproro aasineHus. OnsiT Toppuuenm]| i [[bubmmorexa LIOK
https://m.edsoo.ru/ff0a2da8]]
44 |[[3aBUCUMOCTH aTMOC(EPHOTO aBJICHUSI OT BBICOTHI HaJ| s [[bubnuotexa LIOK
ypOBHEM MOPs|] https://m.edsoo.ru/ff0a2fc4]]
45 |[[bapomerp-anepouna. ATMocdepHOe TaBJIeHHE Ha Pa3INIHBIX : [[bubnmoreka LIOK
BBICOTAX ]| https://m.edsoo.ru/ff0a2fc4]]
46 |[[Pemenwue 3agau o Teme " ArmocdepHoe nasienue"]] : (1
47 |[[HeiicTBHe KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. 1 [[bubmuoTexa [IOK
ApxumeoBa cuial] https://m.edsoo.ru/ff0a3276]]
48 |[[JIabopaTtopHas pabora «OnpeneneHne BHITAIKUBAIOMICH CHITBI, |—1 1 [[bubamnoreka LIOK
JICHCTBYIOIIEH HA TEIIO, IOTPYKEHHOE B KUIKOCTH || https://m.edsoo.ru/ff0a33fc]]
49 |[[JIabopaTopHas pabora o Teme «lccnenoBanue 3aBUCHMOCTH 1 1 [[bubamnoreka LIOK
Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh YaCTH https://m.edsoo.ru/ff0a3514]]
Tenay]|
50 |[[TInaBanme Temn]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a3a96]]
51 |[[JTabopaTopHas pabora "KoHCcTpyHnpoBaHHE apeoMeTpa W 1 1 [
KOHCTPYUPOBAHHE JOAKH U ONpeieieHne eé
rpy3onoabEMHOCTH" ||
52 |[[Pemienue 3aaau no Temam: «IlnaBanue cyoB. 1 [[bubmuoTexa [IOK

BosznyxomnaBanue», «JlaBneHne TBEpABIX TEN, KUIKOCTEH U
razony|]

https://m.edsoo.ru/ff0a3654]]
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Ne Tema ypoxa KomnaecTro gacos Jata DIIeKTPOHHBIC TU(PPOBEIC
n/m HU3y4YECHUS o0Opa3oBaTeIbHbIC PECYPChI
Bcero| Kontponbsnsie | IlpakTuueckue
paboTHI paboTHI
53 |[[KoHTpospHas paboTa 1o Teme «/JlaBiieHre TBepIbIX Tell, 1 1 (]
JKUJIKOCTEHN U Ta30B»]|
54 |[[Mexannueckas pabota]] 1 [[bubmmoTeka ITOK
https://m.edsoo.ru/ff0a3f82]]
55 |[[MomrHOCTh. ENWHUIIEI MOIITHOCTH] | il [[bubmmoTeka [TOK
https://m.edsoo.ru/ff0a3f82]]
56 |[[Ypoxk-uccinenoanue "Pacuét MOIHOCTH, pa3BUBaEMOM TIPH is 1 (1]
noabEMe 1o jectHuie" ||
57 |[[TIpocTbie Mmexanu3Mbl. Peraar. PaBHOBecue cuit Ha poryare]| + (11
58 |[[Peruaru B TexHUKE, OBITY U ipupoe. JlabopaTopras padora 1 05 [[bubnmorexa LIOK
«HccnenoBanue yciaoBUil paBHOBECHSI pbIuaray|] https://m.edsoo.ru/ff0a478e]]
59 |[[Pemenue 3amad 1o TeMe «Y CJIOBHs paBHOBECHSI pbluaray || 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a48a6]]
60 |[[KoaddumnmeHT mone3Horo neicTBrs MexaHU3Ma. 1 05 (]
JlaGoparophas pabota «M3mepenne KIT/[ HaknoHHOMN
TJIOCKOCTHY |
61 |[[Pemenue 3ama4d o Teme "Pabora, momHOCTh, KIT/"]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a4c48]]
62 |[[Mexanuueckas sHeprus. Kunerndeckas v moTeHIHMATbHAS 1 [[bubmuoTexa [IOK
SHeprus|| https://m.edsoo.ru/ff0a4252]]
63 |[[3aKOH COXpaHEHUS MEXaHHUYECKOH dHepruu| | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a4360]]
64 |[[YpOK-DKCIIEpUMEHT 10 TeMe "DKCIePUMEHTAILHOE 1 1 [[1]
OnpeAesIeHuE U3MEHEHHSI KWHETUYECKON U TOTEHIIHAIBHOM
SHEPTUU MPU CKaTBIBAHWUU TeJIa 110 HAKJIOHHOM mtockoctu" ||
65 |[[KonTposbHas paboTa mo reme «PaboTa u MOITHOCTD. 1 1 (11

OHeprus» ||
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Ne Tema ypoxa KomnaecTro gacos Jata DIIeKTPOHHBIC TU(PPOBEIC
n/m HU3y4YECHUS o0Opa3oBaTeIbHbIC PECYPChI
Bceero| Kontponbsnbie | IlpakTuueckue
paboTHI paboTHI

66 |[[Pe3epBHbIii ypok. PaboTta ¢ TekcTamu 1o Teme "Mexanudeckoe | 1 [[bubmuoTexa [TOK

nBroxenue"|] L https://m.edsoo.ru/ff0adee6]]
67 |[[Pe3epBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme "J{aBieHue 1 [[bubmuoTexa [IOK

TBEP/BIX TEJ, KHUIKOCTEH U ra3oB"]] https://m.edsoo.ru/ff0a4ffe]]
68 |[[Pe3eprHblii ypok. Pabora ¢ Tekcramu 10 Teme "PaboTa. 1 [[1]

MomHocts. OHeprus"|]
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
MNOYPOYHOE INIJIAHUPOBAHMUE 8 KJIACC
No Tewma ypoka KomnnuecTtBo yacos Hara DNeKTpOHHBIE U(PPOBBIE
/i U3yUCHUS o0pa3oBaTesbHBIC PECYPCHI

Bcero | Koatponbasie | [Ipaktuueckue
paboTs paboTs

1 |[[OcHOBHBIE MONOXKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUU U 1 [[bubamnoreka [IOK

UX OTIBITHBIC MTOATBEPKICHU| ] https://m.edsoo.ru/ff0a5256]]
2 |[[Macca u pa3mep aTOMOB U MOJIEKY]] ! (]
3 |[[Mozenu TBEPIOTO, KUIKOTO ¥ ra3000pa3HOTO COCTOSHUMN 1 [[Bubmmorexa [IOK

BeIecTBa] https://m.edsoo.ru/ff0a540e]]
4 |[[OOBsicHeHHE CBOICTB TBEPIOTO, KUIKOTO U ra3000pa3HOro 1 (1

COCTOSIHMI BEIIECTBA HA OCHOBE IMOJIOKEHNH MOJIEKYJISIPHO-
KHMHETHYECKOI Teopuu] |



https://m.edsoo.ru/ff0a4ee6
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Ne Tema ypoxka KommgecTBo gacoB Jata DIIeKTpOHHBIC TU(PPOBEIC
n/m HU3YyUYCHUS 00pa3oBaTebHBIC PECYPChI
Bceero | Kontponbhbie | [IpakTudeckue
paboThI paboThI
5 |[[Kpucrammueckue U amopdHbie Tena]] 1 [[bubmmoTexa [IOK
https://m.edsoo.ru/ff0a58001]
6 |[[CmaunBaHME U KaWLIIPHOCTH. [IOBEpXHOCTHOE HATSHKEHUE ] | I [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a5530]]
7 |[[TenoBoe pacmmmpeHue u cxarue|| I [[bubmuorexa [JOK
https://m.edsoo.ru/ff0a5a26]]
8 |[[Temmepatypa. CBsi3b TEeMIEPATYpPhI CO CKOPOCTHIO TETLIIOBOTO T [
JBU>KCHUS YacCTHIL] |
9 |[[Buytpenssist sHeprus. CriocoObl H3MEHEHUS! BHY TPEHHEH : [[bubnuoteka [IOK
SHepruu|] https://m.edsoo.ru/ff0a5c60]]
10 |[[Buapl Temionepenayu|| : [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a6412]]
11 |[[Ypok-koH(pepenus "lIpakTnyeckoe HCIOIb30BAHNE TETIIIOBBIX 1 1 [[bubamnoreka LIOK
CBOCTB BEIIIECTB M MAaTEPHUAJIOB B IIeJISIX dHeprocoepexeHus || https://m.edsoo.ru/ff0a65c0]]
12 |[[KommdecTBO TEIIOTHL. Y AeNbHAS TETUIOEMKOCTS || 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0a6976]]
13 |[[YpaBHeHue TerioBoro 6ananca. TermiooOMEH U TEIUIOBOE 1 [[bubmuoTeka [IOK
paBHOBecwHe] ] https://m.edsoo.ru/ff0a7088]]
14 |[[JTaboparopHas paboTa "VcciieoBaHue SBICHUS TEIUIOOOMEHA 1 1 [[bubmmoTeka [IOK
MIPU CMEUITUBAHUM XOJIOJHOM U ropsiuei Bos"]] https://m.edsoo.ru/ff0a6a98]]
15 |[[PacueT kosmMuecTBa TEMIOTHI, HEOOXOIUMOTO JIsl HATPEBAHUS 1 (1
TeJa U BBIICTSIEMOTO UM TMIPHU OXJIAXKICHUH | |
16 |[[JIaboparopHas pabota "OnpeseneHue yAeIbHON TEMIOEMKOCTH 1 1 [[bubmmoTeka [IOK
BemecTBa"]] https://m.edsoo.ru/ff0a6bb0]]
17 |[[Dueprus TormuBa. Y aenpHas TEIIOTA CTOPAHHS || 1 [[bubmuoTexa [JOK

https://m.edsoo.ru/ff0a7b5al]
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Ne Tema ypoxka KommgecTBo gacoB Jata DIIeKTpOHHBIC TU(PPOBEIC
/i U3yUYeHHs 00pa3oBarebHbIE PECYPCHI
Bceero | Kontponbhbie | [IpakTudeckue
paboThI paboThI
18 |[[I1naBieHue u OTBEpACBAHKE KPUCTALTUYCCKUX T, Y AeIbHAsI 1 [[bubaunoreka [JOK
TEIUTOTA IUIABJICHHUA ] ] https://m.edsoo.ru/ff0a71d2]]
19 |[[JIaboparopHas pabota "OmnpeseiieHne yaeaIbHON TEIIOThI I 1 [[bubmuoTeka [JOK
1aBiacHus Jbaa' || https://m.edsoo.ru/ff0a72fe]]
20 |[[ITapoobpa3oBanme u KoHeHcaus. Mcnapernue]| it [[bubauoreka [JOK
https://m.edsoo.ru/ff0a740c]]
21 |[[Kumenwue. Y nenbHas TEIUIOTa MApOOOpa30BaHMS U KOHACHCAIIMH. | 1 [[bubnuoTeka [IOK
3aBUCHMOCTB TEMIIEPATYPbl KUTICHUS OT aTMOC(HEpHOTO https://m.edsoo.ru/ff0a786¢]]
JaBJICHUS | |
22 |[[BnaxxnocTh Bo3myxa. JlabopaTopHas padora "OmnpezneneHue 1 1 [[bubmmoTeka [IOK
OTHOCHTEJIbHOW BJIaKHOCTH BO3ayxa'"]] https://m.edsoo.ru/ff0a7628]]
23 |[[Permienue 3a1a4 Ha OTMPEICICHUE BIAKHOCTH BO3yXa] | = (1
24 |[[TIpuHUMIBI pabOTHI TEMIOBLIX ABuraTeneil. [lapopas TypOuHa. 1 (01
JIBurarenb BHYTPEHHETO CTOpaHus| |
25 |[[KII[ teroBoro aBurareis. TerioBble IBUTATEIN U 3aIUTA 1 [[bubmuorexa [JOK
OKpy:Karolei cpejibi]] https://m.edsoo.ru/ff0a7c7c]]
26 |[[3axoH coxpaHEHHUS U PEBPAICHNS SHEPTHU B TETIJIOBBIX 1 (1
nporeccax|]
27 |[[ITogroToBKa K KOHTPOJIbHON padoTte mo Teme "TernoBbie 1 [[bubmuoTexa [IOK
siBJieHUs1. I3MeHeHue arperaTHpIX COCTOSIHU BeriecTsa"| | https://m.edsoo.ru/ff0a83f2]]
28 |[[KontponbHas pabota o Teme "TemnnoBsie siBneHus. M3mMeHeHne 1 1 [[bubmuoTeka [JOK
arperaTHbIX COCTOSTHUH BetecTBa'" ]| https://m.edsoo.ru/ff0a86ae]]
29 |[[DnexTpuzanus Ten. J{Ba poja MEKTPUUECKUX 3apsiioB]] 1 (]
30 |[[Ypoxk-uccnenoBanue "DnekTpusaiys Tel UHAYKIHUEH U Ipu 1 1 (1

CONPUKOCHOBEHUHU" ||



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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Ne Tema ypoxka KommgecTBo gacoB Jata DIIeKTpOHHBIC TU(PPOBEIC
/i U3yUCHHUS 00pa3oBaTebHbIC PECYPChI
Bceero | Kontponbhbie | [IpakTudeckue
paboThI paboThI
31 |[[B3ammouelicTBHE 3apsukeHHBIX Tell. 3akoH KynoHa]] 1 [[bubmmoTexa [IOK
https://m.edsoo.ru/ff0a87e4]]
32 |[[DnekTpuyeckoe mojie. Hanps»KeHHOCTh 3JIEKTPHUSCKOTO MOJIS. I [[bubmuoTexa [JOK
[TpuHIHMI CyTepIO3UIINH AIEKTPUISCKUX TOJICH | | https://m.edsoo.ru/ff0a8a0a]]
33 |[[HocuTenu 31eKTpUYECKHX 3apsI0B. DIeMEHTAPHBIN 3apsiI. i (1
Crpoenue aromal]|
34 |[[IIpoBOHUKH U IUAIAEKTPUKH. 3aKOH COXPAHEHUS s [[bubmuoTeka [IOK
AIIEKTPHYECKOTO 3apsiaa]] https://m.edsoo.ru/ff0a8ef6]]
35 |[[PemreHue 3a1a4 HA MPUMEHEHUE CBOWCTB JICKTPUICCKUX + [[Bubmmorexa [IOK
3apsiioB]] https://m.edsoo.ru/ff0a90cc]]
36 |[[DnekTpuyeckuii TOK, yCIOBHUS €ro CyIeCTBOBaHUS. VICTOYHHUKH : [[bubmuoTeka [IOK
AIIEKTPUYECKOTO TOKa] | https://m.edsoo.ru/ff0a95a4]]
37 |[[HeiicTBuUS 2IEKTPUIECKOTO TOKa] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a96b2]]
38 |[[Vpok-uccinenoBanue "J{elcTBUE IIEKTPUIESCKOTO OIS Ha 1 1 (]
MIPOBOJIHUKY U TUAJEKTPUKH"|]
39 |[[DnexTpuyeckuii TOK B MeTaIaX, )KUAKOCTAX U razax]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a9838]]
40 |[[DnexTpuyeckas 1Ienb 1 €€ COCTaBHBIC YacTH] | 1 (1
41 |[[Cuna Toka. JlTabopaTtopHas pabota "M3mepenue u 1 0.5 [[bubmuoTexa [IOK
perynupoBaHue Cuiibl Toka"|] https://m.edsoo.ru/ff0a8bd6]]
42 |[[DnexTpudeckoe HanpspkeHue. BonbT™eTp. JlabopaTopHas 1 0.5 [[bubamnoreka [IOK
pabota "M3mepenue u peryaupoBaHue HanpsokeHus" || https://m.edsoo.ru/ff0a9e14]]
43 |[[CompoTHBIIEHUE TPOBOIHUKA. Y ICIbHOE COMTPOTHBIICHHE 1 [[bubmuoTexa [IOK
BemecTnal| https://m.edsoo.ru/ff0aa738]]
44 |[[JTabopaTopHas paboTa "3aBUCHMOCTD JIEKTPUIESCKOTO 1 1 [[bubaunorexa IIOK



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

Ne Tema ypoxka KommgecTBo gacoB Jata DIIeKTpOHHBIC TU(PPOBEIC
n/m HU3YyUYCHUS 00pa3oBaTebHBIC PECYPChI
Bceero | Kontponbhbie | [IpakTudeckue
paboThI paboThI
COIPOTHUBIICHHSI IIPOBOIHUKA OT €T0 JIJTHHBI, TUIOIAIH https://m.edsoo.ru/ff0aa738]]
MIONIEPEYHOI0 CeYeHus U MaTepuaina'|]
45 |[[3aBHCHUMOCTH CHIIBI TOKA OT HAMpsDKEHUS. 3akoH OMa st il [[bubmmoTeka [IOK
ydacTka nemu]| https://m.edsoo.ru/ff0aa44a]]
46 |[[JIaboparopnas pabota "HMccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, | 1 1 [[bubmuoTeka [IOK
WJIYILIET0 Yepe3 Pe3UCTOp, OT COMPOTHBIICHUS PE3UCTOpa U https://m.edsoo.ru/ff0aa04e]]
HanpspKeHus Ha pe3ucrope']]
47 |[[TTocnenoBaTenbHOE U MAPAILICITBHOE COSTMHEHHUS 1 (]
MPOBOTHUKOB] |
48 |[[JIaGopaTopHas pabota "[IpoBepka mpaBuia cIoKeHUs T 1 [[bubmuorexa [JOK
HAINpPsDKEHUH TP TTOCIIEIOBATEILHOM COSTUHCHUH JIBYX https://m.edsoo.ru/ff0aaa58]]
pe3uctopos']]
49 |[[JTabopaTopHas pabota "[IpoBepka mpaBuia sl CHIIBI TOKA TPH 1 1 [[bubmmoTeka [IOK
napauIeIbHOM COSTMHEHUH Pe3UCTOPOB" ] https://m.edsoo.ru/ff0aadle]]
50 |[[Peurenue 3ama4 Ha MpuMeHEeHHE 3aKk0Ha OMa JIJIst pa3InIHOTO : [[Bubmmorexa [IOK
COCIMHEHUSI IIPOBOHUKOR] ] https://m.edsoo.ru/ff0aaf8a]]
o1 |[[PaboTa 1 MOIIHOCTH PNEKTPHUUECKOT0 ToKa. 3aKoH J[xoyns- 1 [[bubmuoTeka [JOK
Jlennal] https://m.edsoo.ru/ff0ab124]]
52 |[[JTabopaTopHas pabora "OmnpeaeneHue padOThl © MOIITHOCTH 1 1 [[bubmmoTeka [IOK
ANEKTpUYECcKOro Toka"]] https://m.edsoo.ru/ff0ab3e0]]
53 |[[DnekTpuyecKue MeMH U MOTPEOUTENN dIIeKTPUIecKoi sHeprun B L1 [[bubmuoTexa [JOK
obITy. KopoTkoe 3ambikanue]] https://m.edsoo.ru/ff0ab660]]
54 |[[IToaroroBka K KOHTPOJIbHOU paboTe Mo Teme "DIeKTpuiecKue 1 [[bubmuoteka [IOK
3apsiibl. 3apsHKeHHBIE TENla U MX B3auMOAeHCTBHs. [10CTOSTHHBIH https://m.edsoo.ru/ff0abd2c]]
ANEKTpUYEeCKUil TOK"]]
55 |[[KonTposbHas paboTa 1o Teme "DIeKTpudecKue 3apsiibl. 1 1 [[bubmuoTexa [JOK

3apspKeHHbIE Tela U UX B3auMoiecTBust. [1ocTosIHHBIM
BJIEKTPUYECKUN TOK"]]

https://m.edsoo.ru/ff0abea8]]



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

Ne Tema ypoxka KommgecTBo gacoB Jata DIIeKTpOHHBIC TU(PPOBEIC
n/m HU3y4YCHUS 00pa3oBaTebHBIC PECYPChI
Bceero | Kontponbhbie | [IpakTudeckue
paboThI paboThI

56 |[[[TocTosiHHBIC MarHUTHI, UX B3aMMOICHCTBHE] ] 1 (]

57 |[[Ypoxk-uccnenoBanue "V3ydeHue noaei moCcTOSHHBIX I 1 [[bubmmoTeka [IOK
MaruuToB"]] https://m.edsoo.ru/ff0ac3d0]]

58 |[[MaruuTHOE 1mosie. MarHuTHOE 10J1e 3eMJIH U €r0 3HAUCHHE IS T [[bubmuoTeka [IOK
XKU3HH Ha 3emuie]] https://m.edsoo.ru/ff0acObal]]

39 |[[OmbIT Opcrena. MarHUTHOE MOJIE DJIEKTPUISCKOTO TOKA T [[BubmmoTrexa [IOK
MarsuTHoe 1oJie KaTyIIKH ¢ TOKOM] | https://m.edsoo.ru/ff0ac1d2?]]

60 |[[IIpumeHEHME PTIEKTPOMAarHUTOB B TexHHKe. JlabopaTtopHas 1 0.5 [[bubnuoteka [IOK
pabota "U3yuenue 1eiiCTBUS MAarHUTHOT'O TOJISE Ha TPOBOTHUK C https://m.edsoo.ru/ff0ac74a]]
ToKOM" ]

61 |[[DnekTpoaBHUraTeNb MOCTOSHHOTO TOKa. Mcnons3oBanue 1 [[bubmuoTexa [IOK
AJIEKTPOIBUTaTENICH B TEXHUYECKUX YCTPOUCTBAX U HA https://m.edsoo.ru/ff0ac86¢]]
Tpancnopre. JlabopaTopHas padora "KoHcTpyupoBanue u
n3ydeHue paboTel anekTpoasuratens]|

62 |[[OnbiTel ®apases. 3aK0H IIEKTPOMArHUTHON HHIYKIIHH. 1 (1
[IpaBuno Jlenual]]

63 |[[PnekTporeHepaTop. CIIOCOOB! MOTydeHHs IEKTPHUECKOM 1 (]

SHEPTUU. DIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX
sHepTruH| |

64 |[[[ToaroToBKa K KOHTPOJILHOM padoTe Mo TeMe "DneKkTpudeckue u | 1 [l
MarHuTHBIE sIBJIEHUs" ||

65 |[[KonTpoapHas pabora 1o Teme "DIIeKTpHIECKHEe U MAaTHUTHBIC 1 [[bubmuoteka [IOK
sBieHUs"] | https://m.edsoo.ru/ff0ach14]]

66 |[[Pe3epsHslii ypok. PadoTa ¢ Tekcramu mo teme "TeruioBbie 1 [[bubamnoreka [IOK
siBiicHHS " || https://m.edsoo.ru/ff0acc5e]]

67 |[[Pe3epHblit ypok. PaboTa ¢ TexcTtamu mo Teme "[locTosSHHBIIM 1 [[bubmuoTeka [IOK

AJIEKTPUYECKUN TOK"]]

https://m.edsoo.ru/ff0acdc6]]
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Ne Tema ypoxka KomaecTro gacos Jata DIIeKTpOHHBIC TH(DPOBBIC
n/m HU3y4YCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbusie | [Ipaktuueckue
paboTHI paboTHI
68 |[[Pe3epBHslii ypok. PaboTa ¢ TekcTamu 1o teme "MarHuTHbIe 1 (1
siBjieHus " | |
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
MNOYPOYHOE IIJNIAHUPOBAHMUE 9 KJIACC
Ne Tema ypoka KomnnuecTtBo yacos Hata DJeKTpoHHbIE TU(PPOBBIE
/1 U3yUCHUS 00pa3oBaTesbHbIE PECYPChI
Bceero| Konurponbnbie | Ilpaktuyeckue
paboTsI paboThI
1 |[[Mexanuueckoe aBmxeHue. MarepuaabHasi TOUKa || 1 (1
2 |[[Cuctema oTcueTa. OTHOCHUTEIHLHOCTh MEXaHHUECKOTO T [[bubmuoTeka [JOK
JIBUKCHMS | | https://m.edsoo.ru/ff0ad474]]
3 |[[PaBHOMEpHOE MPSIMOIMHEHHOE JIBHKCHHE] | =2 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0ad19a]]
4 |[[HepaBHOMEpHOE mpsiMoIMHENHHOE nBMKeHHE. CpeaHsis u : (]
MTHOBEHHAsI CKOPOCTH| |
5 |[[[IpssmonuHeliHOE PaBHOYCKOPEHHOE JBUKEHHE. Y CKOpEHUE]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0ad8d4]]
6  |[[CxopocTh NPSIMOIUHEHHOTO PABHOYCKOPEHHOTO JABHKEHHSL. 1 (]
I'pacduk ckopoctu]]
7 |[[JTabopatopHas padoTa "OnpenencHue yCKOpEHUs Teja Mpu 1 1 [[bubmuoTexa [JOK
PaBHOYCKOPEHHOM JIBU)KEHHH 110 HAKJIOHHOM TI0CKOCTH "] ] https://m.edsoo.ru/ff0adb18]]



https://m.edsoo.ru/ff0ad474
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No Tema ypoxka KommgecTBo gacoB Jata DIeKTpOHHBIC TH(DPOBBIC
n/n U3yUYeHHs 00pa3oBaresbHbIE PECYPChI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
8 |[[CBoOomHOE manenue Tei. OnbiTel ["anunes]] 1 (]
9  |[[PaBHOMEpHOE OBMKEHHE 110 OKpYKHOCTH. [lepuon u yacToTa I [[bubamnoreka LIOK
obOpainenus. JIuHeliHas U yrioBast CKOPOCTH | ] https://m.edsoo.ru/ff0ael176]]
10 |[[LlenTpocTpemuTeNbHOE YCKOpPEeHHE] | i [
11 |[[ITepBsiii 3akoH HeroToHa. BekTop cuiibl]] T [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0ae612]]
12 |[[Bropoii 3akoH HptoToHa. PaBHOAElCTBYOIIAs cunal| + [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0ae72al]
13 |[[Tperuii 3akon HeroTtona. Cyneprio3urus cui]| | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0ae982]]
14 |[[Pemenue 3a1a4 Ha mpuMeHeHUE 3ak0oHOB HptoToHa] ] 1 [[Bubmuorexa [JOK
https://m.edsoo.ru/ff0aeb6c¢]]
15 |[[Cuna ynpyroctu. 3akoH ['yka]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0aeca?]]
16 |[[Pemenue 3amau mo Teme «Cuna ynpyrocti»]] 1 (]
17 |[[JTabopaTopHas paboTa «OrpenencHue KeCTKOCTH 1 1 [[bubauoTeka [JOK
PY>KUHBD | | https://m.edsoo.ru/ff0aee28]]
18 |[[Cuna Tpenus]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0af738]]
19 |[[Pemenme 3amau o Teme «Cuna TpeHUs» || 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/ff0afa26]]
20 |[[J/TaGoparopHnas paboTa "Onpenencaue kodddunmenta Tperus | 1 1 [[bubmmoTeka [IOK
ckonbxkeHus"]] https://m.edsoo.ru/ff0af8be]]
21 |[[Pemenue 3amau o Teme "3akoHbl HetoTona. Cuia 1 [[bubmunoreka [JOK

yrpyroctu. Cuna tpeHus" ||

https://m.edsoo.ru/ff0afb8e]]



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

No Tema ypoxka KommgecTBo gacoB Jata DIeKTpOHHBIC TH(DPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
22 |[[Cuna TsDKECTH U 3aKOH BCEMHUPHOT'O TATOTECHUS. Y CKOPEHUE 1 [[bubmmoTexa [IOK
cBOOOIHOTO TaIeHus] ] https://m.edsoo.ru/ff0af044]]
23 |[[Ypok-koH(epenius "[[BHyKEHHE TEIT BOKPYT i 1 [
rpaBuTanroHHoro neHrpa (Conneunas cucrema). ['anaktuxu' ||
24 |[[Pemenue 3amay o Teme "Cuia TSHKECTH U 3aKOH BCEMUPHOTO |~ 1 [[Bubmmorexa [IOK
TaroTeHus" ]| https://m.edsoo.ru/ff0af5f8]]
25 |[[IIepBas kocmuueckas ckopocTb. HeBecomocTs u T [[bubmuoTeka [IOK
neperpysKu|| https://m.edsoo.ru/ff0af33c]]
26 [[PaBHOBecHe MaTepHaIbHON TOUKH. AGCOTIOTHO TBEPIOE — I [[bubmuorexa [JOK
Teno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPEMIEHHON OChIO https://m.edsoo.ru/ff0afe36]]
BpalleHus | |
27 |[[MomenT cuibl. LlenTp TsxecTH]| 1 [
28 |[[Pewmenue 3amay mo Teme "MomeHT cunbl. LleHTp Tskectn"]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b02b4]]
29 |[[TToaroToBKa K KOHTPOJBHOU paboTe 1o Teme "MexaHndeckoe |—i1 [[Bubmmorexa [IOK
nBwkenue. Bzanmonericteue Ten"|| https://m.edsoo.ru/ff0b0408]]
30 |[[KoHTpompHas pabora 1o TeMe "MexaHHndecKoe IBIKEHUE. 1 1 [[Bubmmorexa [IOK
B3aumoneiicteue ten'"]] https://m.edsoo.ru/ff0b06ec]]
31 |[[Mmmynbe Tena. UMmynbe cuitbl. 3aKOH COXpaHEHUs L1 [[bubaunoreka LIOK
UMITyJIbCa. YTIPYroe ¥ Heynpyroe B3auMoIeicTBrE ] | https://m.edsoo.ru/ff0b07fa]]
32 |[[Pewmenue 3ama4 no Teme "3aKOH COXpaHEHUSI UMITyJIhca"]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ffOb096¢]]
33 |[[Ypok-koH(}pepeHus "PeakTHBHOE BMKEHHE B IPUPOJE U 1 1 (]
TexHuke"]]
34 |[[Mexanuueckasi paboTa U MOIIHOCTS || 1 [[bubmuoTexa [JOK

https://m.edsoo.ru/ff0b0a84]]
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No Tema ypoxka KommgecTBo gacoB Jata DIeKTpOHHBIC TH(DPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
35 |[[PaboTa cHiIbI TSKECTH, CHIIBI YIPYTOCTH ¥ CHIIBI TPCHU || 1 [[bubarorexa LIOK
https://m.edsoo.ru/ffOb0db8]]
36 |[[JIabopatopnas paboTa «OnpeneiacHre padoThl CHUIIBI TPEHUS 1 1 [
IpY PaBHOMEPHOM JIBHKCHUH TeJia M0 TOPU30HTATLHOU
MTOBEPXHOCTH» ||
37 |[[CBs3b sHepruu u padothl. [loTeHIManbHAS SHEPTHA] | T (1
38 |[[Kunermueckas HEprus. Teopema 0 KHHETHIECKON SHEPTHH || ia [[bubmuorexa [JOK
https://m.edsoo.ru/ff0b0c32]]
39 |[[3ak0oH coXpaHEHUS SHEPTHH B MEXaHUKE] | : [
40 |[[JIaGoparopnas pabota «/3yueHne 3aKoHa COXpAaHEHUS = 1 [[bubamnoreka LIOK
SHEPrUn» ]| https://m.edsoo.ru/ffOb12fe]]
41 |[[KonmebaTenbHOE IBUKEHHUE U €T0 XapaKTEPUCTHKH || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b1858]]
42 |[[3aryxaromiue kojeOaHus. BeIHY X IeHHbIE KOJIeOaHusI. 1 [[bubmuoTexa [JOK
Pe3onanc]] https://m.edsoo.ru/ff0b20f01]
43 |[[MareMaTHUYECKUIl U IPY>KUHHBIA MasTHUKH] | 1 (1
44 |[[Ypok-uccienoBaHue «3aBUCUMOCTD MTepHoIa KOJICOaHUH OT 1 1 [[bubmuoTexa [JOK
KECTKOCTH MPY>KUHBI U MACChI Tpy3a»]] https://m.edsoo.ru/ff0b197a]]
45 |[[IIpeBpaleHue SHEPTUU TPH MEXAHHUECKUX KOJIeOaHUsX |] 1 (]
46 |[[JTaGopatopras pabota «OmnpenenacHe 4acTOThI U TIEpHOA 1 1 [[bubmuoTexa [JOK
KOJICOaHUH MPYKUHHOTO MasTHUKa» || https://m.edsoo.ru/ffOblaec]]
47 |[[JTabopatopHas paboTa «IIpoBepka HE3aBUCUMOCTH TIepuoa 1 1 [[bubamnoreka [IOK

KoJieOaHu Tpy3a, MOIBEIICHHOTO K HUTH, OT MacChl Tpy3a» | ]

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



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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Ne Tema ypoxka KomnunuecTBo yacoB Jlara DIeKTpOHHBIC TH(DPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTsI paboTsI
48 |[[Mexanunueckue BoIHbI. CBOWCTBA MEXaHUYECKHX BOJIH. 1 [[bubaunoreka [JOK
[TpomoibHBIE U MTOTIEPEUHBIE BOJIHBI || https://m.edsoo.ru/ffOb21fe]]
49 |[[Ypok-koH(pepeHuus "MexaHHUECKHE BOJIHBI B TBEPAOM Teie. | 1L 1 [
Ceiicmuueckue BOJTHBI'" ||
50 |[[3Byk. Pacmpoctpanenue n orpakeHue 3Byka]| I (]
51 |[[Ypok-uccienosanue "HabitoieHre 3aBUCIMOCTH BBICOTBI T 1 [
3ByKa OT 4acTOThI"]]
52 |[[I'poMKOCTb 3ByKa M BBICOTA TOHA. AKYCTHUYCECKHI Pe30HAHC]| : (]
93 |[[Ypok-koH(pepenius "YabTpa3ByK U HHPPA3BYK B IPUPOJIE U : 1 [[bubnuoreka [IOK
TexHuKe" ]| https://m.edsoo.ru/ff0b23ca]]
54 |[[TTloaroToBKa K KOHTPOJIBHOU paboTe 1mo Teme "3aKOHbI ! [[Bubmmorexa [IOK
coxpaHeHHs. MexaHW4YeCKHe KoieOaHus U BOJHBI"] | https://m.edsoo.ru/ff0b25f0]]
55 |[[KoHTponbHas paboTa 1o TeMe "3aKOHbI COXpaHCHHS. 1 1 (1
Mexannyeckue KojiebaHusi U BOJTHBI" ]|
56 |[[DmexkTpoMarHUTHOE TOJe. DIEKTPOMArHUTHBIE BOJTHBI || 1 [[Bubmuorexa [JOK
https://m.edsoo.ru/ffO0b2abe]]
57 |[[CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH] | 1 [0
58 |[[Vpok-koH(pepenius "llIkana 31eKTpOMarHuTHBIX BOJIH. 1 1 [[bubmuoTexa [IOK
Hcnosap3oBaHne 3J€KTPOMAarHUTHBIX BOJIH I COTOBOM https://m.edsoo.ru/ffOb2fe6]]
cBs3n'"']]
59  |[[Ypok-uccnenoanue "M3ydyeHne CBOWCTB AIEKTPOMAarHUTHbIX | 1 1 [[bubamnoreka LIOK
BOJTH C ITOMOIIIBI0 MOOHIIbHOTO Tenedona"]] https://m.edsoo.ru/ff0b2c6c¢]]
60 |[[Pemenwne 3ama4d Ha ONIpeIeIEHUE YACTOTHI U JITUHBI 1 [

3JIEKTPOMArHUTHON BOJIHBI | |



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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No Tema ypoxka KommgecTBo gacoB Jata DIeKTpOHHBIC TH(DPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
61 |[[DnexkTpomaruuTHas npupozaa ceera. CKOpocTh CBETa. 1 [[bubmmoTexa [IOK
BonHoBBIE CBOICTBA CBeTa]] https://m.edsoo.ru/ff0b31d0]]
62 |[[McTounuku cBeta. [IpsmonnHeiHOE pacpoCTpaHEHHE CBETA. I [[bubmuoTexa [JOK
3armenust Conana u JIyHsi]] https://m.edsoo.ru/ff0b3658]]
63 |[[3akoH oTpaxeHus cBeTa. 3epkana. Penienue 3amaq Ha I [[bubmmoTeka [IOK
IpUMEHEHHE 3aKOHA OTPayKEHHs CBeTa] | https://m.edsoo.ru/ff0b38c4]]
64 |[[IIpenomiienue cBeTa. 3aKOH MPETOMIICHUS CBETa]| T [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b3aeal]
65 |[[IlomHOE BHyTpeHHEE OTpaKeHHE cBeTa. Vcrnonp30Banme : [[bubnuoteka [IOK
HIOJIHOTO BHYTPEHHET'0 OTPAYKCHHUS B ONITUYECKMX CBETOBOJIaX || https://m.edsoo.ru/ffOb3c5c]]
66 |[[JIaGoparopHas paboTta "MccrienoBanue 3aBUCUMOCTH yTiia 1 1 [
MIPEJIOMJICHUST CBETOBOTO JIyda OT yTJia IMaJIcHUs Ha TPAHUILIC
"Bo3myx-ctexno'"]]
67 |[[Ypok-koHbepeHIwms "Vcrnonp30BaHIE TOTHOTO BHYTPEHHETO 1 1 (1
OTPa)KE€HHUS: CBETOBO/IbI, OITUKOBOJIOKOHHAs CBSI3b'" ||
68 |[[JIuH3bl. OnTHYECKAs! cHjla TUH3H | 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0b3f2c]]
69 |[[IlocTpoenue nzobpaxxeHuit B THMH3aX || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b444a]]
70 |[[JTaboparopHas padota "Onpenernenne GOKYyCHOTO L1 | 1 [[bubmmoTeka [IOK
PACCTOSIHUS U ONITUYECKON CHITBI cCOOMparotieit TuH3bI"]] https://m.edsoo.ru/ff0b4206]]
71 |[[Ypok-koH(pepeHus "OnTruueckue JMH30BbIe TPUOOPHI"]] 1 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0cOa7e]]
72 |[[T'ma3 kak onTu4eckas cuctema. 3penue]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0b46841]]
73 |[[Ypok-koHpepenuus "Jledektsl 3penus. Kak coxpaHuTh 1 1 (]

3penue" ||



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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No Tema ypoxka KommgecTBo gacoB Jata DIeKTpOHHBIC TH(DPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
74 |[[Paznoxxenue O6emoro ceera B criekTp. OnbiTel HploTOHA. 1 [[bubmmoTexa [IOK
CroxeHne CIeKTpalibHBIX BETOB. Jlucnepcus cBera] https://m.edsoo.ru/ffOc0f4c]]
75 |[[JIaGoparopHas padota "OMbITHI IO PA3JIOKESHHIO OSIOr0 1 1 [[bubmmoTeka IIOK
CBETa B CIIEKTP U BOCHPHUATHIO IIBETA IIPEMETOB IIPU HX https://m.edsoo.ru/ff0c0e2a]]
HaOJIFOJICHUY Yepe3 BETOBbIC (GUIBTPHI"]]
76 |[[Vpok-mipakTukyM "BOJHOBBIC CBOWCTBA CBETA: TUCIIEPCHS, 1 1 (1
uaTepdeperys u qudppaxmus']]
77 |[[OmbiTel Pe3sepdopaa v rutaneTapaast Moeb aToMal] | I [[bubmuorexa [JOK
https://m.edsoo.ru/ff0c12a8]]
78 |[[IToctynatel bopa. Moxens atoma bopal]] T [
79 |[[McmyckaHue U MOTJjIolIeHne cBeta arToMoM. KBaHThI. = [[bubamnoreka LIOK
JluHelyaTele CIIEKTPHI] ] https://m.edsoo.ru/ff0c144c]]
80 |[[Ypok-mpakTukyMm "HaOroneHne ClIeKTpoB Ucyckanus ' ]| 1 1 [[Bubmuorexa [JOK
https://m.edsoo.ru/ff0c1550]]
81 |[[PammoakTHBHOCTD U €€ BUJIBI]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c1672]]
82 |[[Ctpoenue aTomHOTO sipa. HykiioHHas MOAEIh] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ffOc18ac]]
83 |[[PammoakTHBHBIC TpeBpaineHus. F30Tomsi]] L1 | [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0clal4]]
84 |[[Pemenue 3amay o Teme: "PaaroakTUBHBIE MpeBpameHus" || 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0clb4al]
85 |[[ITepuox momypacnanal] 1 (0]
86 |[[Ypok-koH(pepeHtus "PagnoakTHBHBIE H3Ty4eHHs B ipupoxe, | 1 1 [[bubnuoteka [IOK

MeIUIHEe, TeXHuKe" ||

https://m.edsoo.ru/ff0c2126]]
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No Tema ypoxka KommgecTBo gacoB Jata DIeKTpOHHBIC TH(DPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
87 |[[SnepHble peakiyu. 3aKOHBI COXPAHEHHS 3aPsI0BOIO U 1 [[bubarorexa LIOK
MaccoBOro 4rcen|| https://m.edsoo.ru/ff0c1c58]]
88 |[[DHeprus cBsi3u aTOMHBIX sifiep. CBs3b MacChl M SHEPTUH | ] I [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0c1d7a]]
89 |[[Pemenue 3anau o Teme "Snepusie peakuuu']] I (1
90 |[[Peakiuu cuHTEe3a U JeACHHS saep. VICTOUHUKN SHEPTHH T [[bubmuoTeka [IOK
Counnna u 38é371] ] https://m.edsoo.ru/ff0c1e88]]
91 |[[Ypok-kou(epenius "SnepHas sHepreTuka. JleicTBus 2 1 (1
PaAMOAKTUBHBIX U3JIyYEHUH Ha )KUBbIE OpraHu3MbI'" ||
92 |[[[ToaroToBka K KOHTPOJILHOI paboTe Mo Teme —1— [[bubmuorexa [JOK
"DJIEKTPOMArHUTHOE TI0JIe. DIIEKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e]]
KBanToBbIe siBeHUs" ||
93 |[[KonTponbHas paboTa 1mo Teme "IIeKTpOMarHUuTHOE TOJIE. 1 1 [l
DneKTpoMarHuTHbIe BOJHBEL. KBaHTOBBIC siBieHUS "] |
94 |[[TToBTOpenue, o606mEeHue. JlabopaTopHBIe PaOOTHI IO KYpCy 1 1 [[bubmmoTeka [IOK
"BzaumoneiictBue Ten'"|] https://m.edsoo.ru/ff0c245a]]
95 |[[IToBTOpeHnue, 060OIICHNE. PenieHrne pacueTHBIX | 1 [[Bubmmorexa [IOK
Ka4yeCTBEHHbIX 3a/1a4 110 TeMe "TertoBbie mporecch"]] https://m.edsoo.ru/ff0c2572]]
96 [[IToBTOpenue, oboOIIeHNE. PenieHne pacueTHBIX U L1 | [[bubmuoTexa [IOK
KauecTBeHHBIX 3a1a4 1o Teme "KIIJI TernoBbix apurareneii’]] https://m.edsoo.ru/ff0c2a22]]
97 |[[TloBTOpeHnue, oboOIIeHNe. PenieHne pacueTHBIX U 1 [[bubmuoTexa [IOK
KadecTBeHHBIX 3a7a4 o Teme "KII/] anexTpoycTanoBok"]] https://m.edsoo.ru/ff0c2b30]]
98 |[[IToBTOpeHue, 06061meHue. JlabopaTopHbie pabOTHI IO Kypcy 1 1 [[bubamnoreka [IOK
"CBeToBbI¢ siBIIcHUS"]] https://m.edsoo.ru/ff0c2c52]]
99 |[[TToBTOpenue, 0606MmEeHne. PaboTa ¢ TekCTaMu 1O TeMe 1 [[bubaunoTeka [JOK

"3aKOHbI COXpaHEHUs B MeXaHUKe" ||

https://m.edsoo.ru/ff0c2d6al]
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No Tema ypoxka KommgecTBo gacoB Jata DIeKTpOHHBIC TH(DPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktuueckue
paboTHI paboTHI

100 |[[TToBTOpeHume, 00001meHke. PaboTa ¢ TeKCTaMu 10 TeMe 1 [[bubaunoreka [JOK

"Kosebanus u BOIHbI"]] https://m.edsoo.ru/ff0c2e82]]
101 |[[TToBTOpeHHE, 0000IIeHNe. PaboTa ¢ TekcTaMu 10 TeMe I [[bubmmoTeka IIOK

"CBeroBbi¢ siBlicHH" ]| https://m.edsoo.ru/ff0c3044]]
102 |[[IToBTOpeHue, 0600mEeHne. PaboTa ¢ TEKCTaMHu 110 TEME I (]

"KBanToBas u snepHas ¢puszuka']]

102 3 27

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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MPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC
Kon .«
DOBEDSIEMOro IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOCHMSI OCHOBHOIM
pokep 00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO 00111er0 00pa30BaHusl
pe3yJbTarTa
1.1 HCII0JIb30BATh U3YYCHHBIC TOHATHS
19 pa3auyath ABJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
' OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (pU3HUECKOe SIBICHUE
pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3HUCCKUX SIBJICHUU B
13 OKPY’KalolIeM MHUpE, B TOM 4YKciie (pU3HUECKue SIBICHUS B IPUPOJIE, TPH
' 3TOM MEPEBOUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICISTh
CYIIIECTBCHHBIC CBOMCTBA (IPH3HAKU) (DU3NUCCKUX SIBICHUI
OIINChIBATH H3y‘~l€HHBI€ CBOfICTBa TSI U CI)I/I?;I/I‘-IGCKI/IC SIBJICHUA, I/ICHOJII)3y5I
(bu3HYeCKre BEIMYMHBI, IIPH OIMCAHMH ITPABHIIBHO TPAKTOBATh (PU3UUYCCKUI
1 4 CMBICJI I/ICHOJII)3y€MI)IX BCINYNH, UX 0603Ha‘IeHI/I$I U CONHUIbI (1)I/I3I/I‘-IGCKI/IX

BEJIMYMH, HAXOUTh (POPMYJIbI, CBA3bIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIU-
YHHY C APYTUMH BEJTHUYNHAMHU, CTPOUTH TPa(UKH N3yUIEeHHBIX 3aBUCUMOCTEH
(U3NYECKUX BEJTMUYUH

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SABJICHUS U POLIECCHI,
1.5 HCIIONb3YS U3YUYEHHBIE 3aKOHBI, [IPU 9TOM J1aBaTh CIIOBECHYIO
(OpMYJIMPOBKY 3aKOHA U 3aUCHIBATh €0 MATEMaTHYECKOE BhIPAKEHUE

OO0BACHATH GU3NYECKUE SIBICHUS, TPOLIECCH U CBOMCTBA TE€J, B TOM YUCIIE U
B KOHTEKCTE CUTyalluil MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATD
1.6 MPUYMHHO-CJIEJICTBEHHBIE CBA3U, CTPOUTH 00bACHEHHE U3 | — 2 TOTHUecKuX
11aroB ¢ onopoit Ha 1 — 2 u3y4eHHbIX CBOMCTBA (PU3NYECKUX ABJICHUH, PU3U-
YECKUX 3aKOHA MM 3aKOHOMEPHOCTH

pemaTh pacuéTHble 3a7a4u B 1 — 2 1eHCTBUS, UCTIONB3YS 3aKOHBI U
(hopmyIibl, CBSI3BIBAIOIINE (PU3UUECKHE BEJIMUMHBI: HA OCHOBE aHaN3a
yCIIOBUS 3a]]auy 3alUChIBaTh KPATKOE YCIOBHE, MOICTABIATH (PU3NUIECKUE
BCJIIMYNHBI B q)OpMYJ'IBI H IPOBOAUTH paC‘-IéTI)I, HaxXOIUTb CIIPaBOYHEBIC
JaHHBIC, HGO6XOI[I/IMI)IC AJId pCHICHUA 3a1a4, OCHUBATh PCATMCTHIHOCTD
MIOJIYYEHHOM Pr3ndYecKol BeTHUUHbI

1.7

pacro3HaBaTh PoOJIeMbl, KOTOPbIE MOXHO PELIUTh IPU ITOMOLIH
(hu3MYECKUX METO/I0B, B ONIMCAHNUU UCCIIEJIOBAHUS BBIACIATH IPOBEPSIEMOE
1.8 MPENoaIokKeHne (TUIoTe3y), pa3nuyaTh U HHTEPIPETUPOBATH MOTyUYEHHBIN
pe3yNbTaT, HaXOAUTh OIIMOKHU B XOJ€ OMBITA, JIeJaTh BHIBOJBI 110 €TI0
pe3ysbTataM

MIPOBOMTH OMBITHI 110 HAOTIOACHHUIO PU3NIECKUX SIBICHUIN WITH (GU3NIECKUX
CBOMCTB Tel: (OPMYTUPOBATH MPOBEPSEMBIE TIPEAMOI0KEHUSI, COOMPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHHUS, 3aMIUCHIBATH X0/l OTIBITA U
(hopMyITUpPOBaTh BBIBOJIBI

1.9

BBINOJIHATH MPSIMbIE U3MEPEHHS C UCTI0JIb30BAaHHEM aHAJIOTOBBIX U
1.10 UG POBBIX NMPHUOOPOB, 3aMUCHIBAThH MOKA3aHUS IPUOOPOB € yUETOM
3aJIaHHOM aOCOJIIOTHOM MOTPEeIIHOCTH U3MEPEHUI

MIPOBOUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKOM BETUYUHEI OT
111 JIPYTOH C UCTIOIB30BAHUEM MPSAMBIX U3MEPEHUN, y4aCTBOBATh B TUIAHUPOBA-
HUM Y4eOHOTO HCCIIeI0BaHUs, COOUPATh YCTAaHOBKY M BBHIIOJIHSTH




Kon

NpOBePsIEMOr0
pe3yJbTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

W3MEpEHUs, cIeysl MPeI0KEHHOMY IUIaHy, (UKCUPOBAThH Pe3yJIbTaThl
MOJIyYEHHOH 3aBUCUMOCTH (PM3UYECKUX BEJIMUYUH B BUJIE MTPEIOKEHHBIX
TaOauI U TpadUKOB, A€TaTh BBIBOJAKI 110 PE3YJIbTaTaM HCCIIEIOBAHNUS

1.12

MIPOBOJNTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIINIHH, CICTys
MPEIJI0KEHHOM MHCTPYKLUU: TPU BBHIIOJTHEHUHN U3MEPEHUN cOOUpaTh
AKCMEPUMEHTAIBHYIO YCTAHOBKY U BHIYUCIISITH 3HAYEHUE UCKOMOM
BEJTMYHUHbI

1.13

co0Jr01aTh MpaBuiIa TEXHUKKA O€30MaCHOCTH IPU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHEM

1.14

YKa3bIBaTh IPUHLMIIBI 1€HCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C IIOMOIIBIO UX ONUCAHMSI, UCIIOJIb3Ys 3HAHUSA O
CBOWCTBaX (PM3NYECKUX SIBICHUH U HEOOXOTUMBIE (PH3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

MPUBOAMTH TPUMEPHI (HAXOIUTHh HH(POPMAIIHIO O PHUMEPaXx)
MIPAKTUIECKOT'O UCIIOJIb30BaHUs (PU3HUCCKUX 3HAHUH B IIOBCEIHEBHOM
JKU3HM 17151 0OecrieueHns 0€301MacCHOCTH TP OOpaIleHHH ¢ MPUOOPaMH U
TEXHHUYECKUMHU yCTPOUCTBAMH, COXPAHEHUS 3IOPOBBS U COOJIFOICHUS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYXKAIOIIEH cpelie

1.16

OCYIIECTBIISATH OTOOP UCTOYHNKOB MH(pOpMaruu B cetn VIHTepHET B
COOTBETCTBUHU C 3a/IaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLIUXCSI
3HAHHUW U IIyTEM CPaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB BBIICIIATH
nH(pOpMaIINIo, KOTOpas ABJISETCS MPOTUBOPEUNBOMN

WM MOKET OBbITh HEJJOCTOBEPHOM

1.17

WCIOJIb30BaTh IIPU BHIIOJHEHUH YY€OHBIX 3aJjaHUi Hay4YHOIOIYJISIPHYIO
JTUTEeparypy (pU3MUECKOro coaepkKaHus, CIIPaBOYHbIE MaTEPUAIIbI, PECYPCHI
cetu MHTEepHeT, BiaseTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusl HHGOPMAIMK U3 OTHOW 3HAKOBON CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB UHPOPMAIUHN PU3NIECKOTO COEPKAHUS, B TOM
qucie myOIMyHO AenaTh KpaTKHe COOOLIEHHsSI O pe3ybTaTax MPOeKTOB UIIH
y4eOHBIX MCCIIe0BaHUM, IPU ATOM I'PaMOTHO HMCIIOJIb30BaTh U3YUEHHBIN
MOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKIATh BBICTYIIJICHUE
Mpe3eHTalNen

1.19

TIPH BBITIOJIHEHUH Y4EOHBIX TPOEKTOB U MCCIEAOBAHUN PACTIPEACTISATH
00s13aHHOCTH B TPYIINE B COOTBETCTBUH C MMOCTABIEHHBIMH 33/1a4aMH,
CJIEINTH 3a BHITIOJTHEHNEM IJIaHa JIEHCTBHI, afeKBAaTHO OIEHUBATh
COOCTBEHHBI BKJIAJ] B IEATEIHHOCTh TPYIIIHI, BHICTPAUBATh
KOMMYHHKATHBHOE B3aUMOJECHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIINX

Kon

8 KJIACC

NpOBePsIEMOro
pe3yJabTara

1.1

IIpoBepsiemble npeaMeTHBIEC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM

0o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HUCIIOJb30BAaTh ITOHATUA




Kon
NMpoBepPsIEMOro
pe3yJbTarTa

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

pa3nuyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPHUPYIOMINX JAHHOE PU3NIESCKOE SBICHUE

1.3

pacrio3HaBaTh [IPOSBICHUE U3YUEHHBIX (U3NUECKUX SBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (pu3nuecKue SBIeHHs B IPUPOE, IPU
9TOM MEPEBOJUTH IIPAKTUYECKYIO 3a7[auy B yueOHYI0, BBIIEISTh
CYIIECTBEHHBIE CBOMCTBA (IpU3HAKK) PU3HUECKUX SBICHUHN
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OIHMCHIBATh U3yYCHHBIC CBOMCTBA Te U (PU3NUECCKHE SBIICHUS, UCTIOIB3YS
(u3nuecKkre BeIUUNHBI, IPU OMUCAHUH [IPABUIIBHO TPAKTOBATh GU3NUECKUN
CMBICJI HCIIOJIB3yEMbIX BETMYHH, 0003HAYCHUS U SIUHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEITMYHHY C IPYTHUMH BEIIMIMHAMH, CTPOUTH IPAPUKH N3yICHHBIX
3aBUCHUMOCTEH (PU3NYECKIX BEITMYUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)H31/I‘~ICCKI/IC SIBJICHHA U MTPOLECCHI,
HCIIOJIB3Ys U3YUYCHHBIC 3aKOHBI, ITPU 3TOM AaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa 1 3allMCbIBATh €TI0 MATCMATHYCCKOC BbIPA’KCHUC

1.6

OOBSICHATH (PU3UUECKHE TPOLIECCHl M CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTYalMI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIIATD
MPUYNHHO-CJIC/ICTBEHHBIE CBS3H, CTPOUTH O0BICHEHHE U3 | — 2 TOTHYECKUX
1aroB C MOMOIIBI0 1 — 2 U3yYeHHBIX CBOWCTBA (PM3UUYECKUX SIBICHUHN, PU3U-
YECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemiarh pacyéTHble 3a4a4u B 2 — 3 EHCTBUS, UCIIONb3Ysl 3aKOHBI U
(dopMyIIbl, cB3bIBAOLINE (PU3UYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a
yCIOBUS 3aJ1a4U 3aIIUCHIBATh KPATKOE YCIOBUE, BBISABIIATH HEAOCTATOK
JAHHBIX JJIs peIlIeHUs 3a/1a4l, BBIOMPATh 3aKOHBI U (OPMYJIbI,
HeoOXouMBIe JUIs €€ peleHus], IPOBOIUTh PacYEThl U CPAaBHUBATH
M0JTyYEHHOE 3HaYeHHEe (PM3NUECKOI BETMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUTh ITPH TOMOIIU
(bU3MYECKUX METO/I0B, UCTIOJIb3YS OMMCAHUE HCCIIEI0BAaHUS, BBIICISTh
IIPOBEPIEMOE NPEAIIOIOKEHUE, OLIEHUBATH IIPABUIIBHOCTD IOPSAAKA
IIPOBEACHUS UCCIIEIOBAHMSI, I€TaTh BBIBOIbI

1.9

MIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3UUECKUX SBICHUN WIN PU3NUECKUX
CBOWCTB Tel: (pOpPMYJIMPOBaTh MPOBEPsIEMbIE MTPEIOI0KEHHS, COOMPAThH
YCTaHOBKY U3 MPEJI0KEHHOTO0 000pYJ0BaHMSI, OIMCHIBATh X0/ ONbITA U
(opMyIHPOBATH BHIBOIbI

1.10

BBITIOJIHATH HpSIMBIe I/ISMepeHI/ISI C UCITIOJIB30BAaHUECM aHAJIOTI'OBBIX HpI/I60pOB
Y JaTYUKOB (PU3UUYECKUX BEITUYHMH, CPABHUBATH PE3yIbTAThl H3MEPEHUN
¢ yu€TOM 3aJaHHOM aO0COTIOTHON MOTPENTHOCTH

1.11

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHON (PM3HUECKOU BEIIMUYHUHBI OT
JPYroOM € UCIOJIb30BAHUEM IIPSAMBIX U3MEPEHUN: INIAHUPOBATH UCCIIENI0-
BaHHE, COOMPATh YCTAHOBKY U BBITIOHATH U3MEPEHUS, CIACAYS
MIPeTI0KEHHOMY TUTIaHy, (PUKCHUPOBAThH Pe3yIbTaThl MOTYYSCHHON
3aBUCHMOCTH B BHJIe TAOJHI] U TPadUKOB, JIEIaTh BBIBOJIBI IO PE3yiIbTaTaM
HCCIEIOBAHUS

1.12

MIPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3MUECKUX BEJIMYMH: TUIaHUPOBATh
M3MepeHus, COOMPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYS MPeII0KeH-
HOM MHCTPYKIIMU, U BBIYUCIISATh 3HAUECHHE BETMUUHBI

1.13

coOJro1aTh MpaBUiia TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1abopaTopHbIM
000pyIOBaHEM




Ko .
4 IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOCHHSI OCHOBHOI

NpoBepsieMOro o
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJibTarTa
XapaKTepu30BaTh MPUHIUIIBI ACHCTBHS U3YYEHHBIX IPHOOPOB U
114 TEXHUYECKUX YCTPOMCTB C ONIOPOH HA UX ONMCAHMS, UCIIOJIb3Ys 3HAaHUS O

CBOMCTBaxX (PU3MUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE
3aKOHOMEPHOCTH

paciio3HaBaTh IMPOCThIC TCXHUYCCKUE YCTpOﬁCTBa N U3MCPUTCIILHBIC
HpI/IGOpH Mo CXE€MaM U CXEMAaTUYHBIM pUCYHKaM, COCTABJIATh CXCMbI
1.15 OJICKTPHUYCCKUX ueneﬁ C IMOCJICAOBATCIIbHBIM U IMapaJljICJIbHbIM
COCAMHCHHUEM 3JICMCHTOB, pa3jindyas yYCIOBHBIC 0003HaYEHHMS DIIEMEHTOB
OJICKTPHUYCCKUX ueneﬁ

MPUBOAMTE TIPUMEPHI (HAXOIUTHh HHPOPMAIIHIO O PHUMEPaXx)
MIPAKTUIECKOT'O UCTIOJIb30BaHUs (PU3HMUECKUX 3HAHHUH B IOBCEIHEBHON

1.16 JKU3HM 7151 0OecTieueHrst 0€301MacCHOCTH TP OOpAIleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU yCTPOUCTBAMH, COXPAHEHUS 3/IOPOBBS U COOJIFOICHUS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYXKAKOIIEH cpelie

OCYIIECTBIISITh MOUCK HH(DOpMaIK (PU3NIECKOTO COACPIKaHUS B CETH
HHTepHeT, Ha OCHOBE NMEIOIIMXCS 3HAHUN U IIyTEM CPAaBHEHMS
JIOMOJTHUTEbHBIX UCTOYHUKOB BBIJIEIATh UH(OPMALIHIO, KOTOpast SABISETCA
IIPOTUBOPEYUBOM UII MOXKET OBITh HEJOCTOBEPHOM

1.17

WCIIOJIb30BATh TIPU BBIOJHCHUN YUCOHBIX 3a/IaHUI HAyYHO-TIOMYJIIPHYIO
aUTEepaTypy (PU3MIECKOro Co/epKaHus, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu MIHTEpHET; BIaaeTh MpUéMaMK KOHCIICKTUPOBAHUS TEKCTA,
peoOpa3oBanus HHGOOPMAIIUY U3 OJTHON 3HAKOBOM CHCTEMBI B APYTYIO

1.18

c03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKHUE YCTHBIE COOOIICHMUS,
0000111ass ”HPOPMALIUIO U3 HECKOIBKHX UCTOUHUKOB (DU3MYECKOTO COepKa-
HUS, B TOM YHCIIe MyOJIUYHO MPEICTaBIATh Pe3yIbTaThl IPOEKTHON MIIH
HCCIIEA0BATENIbCKON IE€ATEIBHOCTH, IIPU OTOM I'PaMOTHO HUCIIOIb30BATh
M3Y4YEeHHbIN MOHATUHHBIN anmnapat Kypca GU3NKH, COPOBOXKIATh
BBICTYIUICHHUE NPE3CHTaUEN

1.19

IIPH BBITIOJIHEHUH YUEOHBIX IPOEKTOB U MCCIET0BaHNN (PU3UUECKUX
MIPOLIECCOB PaCHPEEIATh 00SI3aHHOCTHU B TPYIIE B COOTBETCTBUU C ITOCTaB-
JICHHBIMM 33J1a4aMH, CJICIUTH 32 BBIIIOJHEHUEM IIJIaHA IEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHbIN BKJIAJ B
JEATEIIbHOCTD IPYIIIbI, BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJENCTBHE,
MIPOSIBJISIE FTOTOBHOCTh pa3peniaTb KOH(IUKTHI

1.20

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTarta

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1 HCII0JIb30BATH N3YUCHHBIC TOHATHUSA

Ppa3jinviaTh ABJICHUS 11O OMMUCAHUTIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE

1.2
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE

pacrno3HaBaTh MPOSIBICHNE U3YUEHHBIX (DU3MUECKUX SIBJICHUI B
1.3 OKpY’KaloIIeM MHpE, B TOM 4Hcie (pu3nuecKue SBIeHHs B IPUPOE, IPU
9TOM MEPEBOJUTH IPAKTUYECKYIO 337auy B yUeOHYI0, BBLICTATh




Kon
NMpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) PU3HUECKUX SBICHUN

14

OIMCHIBATh U3yUYCHHBIE CBOMCTBA TE U (PU3NYECKHE SBJICHUS, UCIIOJIB3YS
(bu3nyecKkre BeIUYUHBI, IPU OMMCAHUU MIPABHIIBHO TPAKTOBATh (GU3NYECKUI
CMBICII UCTIOJIb3YEMBIX BEJTMUMH, 0003HAUYCHUS U €AMHUIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEJIU-
YHHY C APYTUMH BEITMUYMHAMHU, CTPOUTH Tpa(UKK U3yUEeHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEJIUYUH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/IC SABJICHHA U MPOLECCHI,
HCIIOJIB3Ys U3YUYCHHLIC 3aKOHBI, ITPU 3TOM AaBaThb CJIOBCCHYIO
(bOpMy.]'H/IpOBKy 3aKOHAa U 3aIllMChIBATh €I'0 MaTEMATHYECKOC BEIPAXKCHHUE

1.6

OOBSICHATH (PU3UUECKHE TIPOLIECCHI M CBOICTBA TeJl, B TOM YHUCIIE U B
KOHTEKCTE CUTYaLUH IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATh
MPUYNHHO-CJIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX
1aroB ¢ MOMOLIbIO 2 — 3 N3y4YEHHBIX CBOMCTBA (PM3NYECKUX SIBIICHUH,
(U3NYIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIE 3a/1a4n (OMUpPAOUIHEcs Ha CUCTeMY U3 2 — 3
YPaBHEHMI), UCIIOJIBb3YsI 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3alMChIBaTh KPaTKOE
YCIIOBHE, BBISABIIATH HEJOCTAIOLIME WM N30BITOYHBIC JTaHHbBIE, BEIOUPAThH
3aKOHBI U OPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHUS, TPOBOINUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOT'O 3HaUCHHsI (PU3MUeCKON BEJINUHHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh TPU TIOMOIIH
(hU3MYECKUX METO/I0B, UCTIOJIb3YS OMMCAHUE HCCIIEI0BAaHUS, BBIICISTh
IIPOBEPIEMOE NIPEAIIOJIOKEHUE, OLIEHUBATh IIPABUILHOCTD ITOPSIKA
MIPOBEACHUS UCCIIEI0BAHMUS, JI€JaTh BBIBOJIBI, MHTEPIIPETUPOBAThH
pe3yJIbTaThl HAOIIOJEHUH 1 OIIBITOB

1.9

IMPOBOAUTE OIIBITHI 11O Ha6J'IIO)ICHI/IIO (1)I/ISI/I‘~ICCKI/IX SIBJICHUU WU (1)I/ISI/IIICCKI/IX
CBOMCTB Te€J: CAMOCTOATEIHLHO COOUPaTh YCTAaHOBKY M3 M30BITOYHOTO Ha-
06opa 000pyI0BaHMs, OMUCHIBATH XOJ OIBITA U €T0 PE3yJIbTATHI,
(hopMyJIHPOBATh BHIBOIBI

1.10

MIPOBOJIUTH MPH HEOOXOAUMOCTH CEPHIO MPSAMBIX U3MEPEHUH, ONpeaess
CpelHee 3HaueHHEe U3MepsieMol BeTU4MHbI ((POKyCHOE paccTosHUE
coOuparorieit JIMH3bI), 000CHOBBIBATh BEIOOP crioco0a U3MEpPEHHMS
(M3MepuTEIHLHOTO TPHOOpPa)

1.11

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX BETUYHUH C
HCII0JIb30BAHNUEM IIPSIMBIX U3MEPEHUN: IUIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH pe3yIbTaThl
MOJTyYEHHOH 3aBUCUMOCTH (PU3UUYECKUX BEJTMUMH B BHJIE TaOJIUI]

1 rpaduKOB, JAeJaTh BBIBOJbI IO PE3YJIbTaTaM MCCIEAOBAHUS

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJTMUMH: IJIAHUPOBAThH
U3MEpEHUs1, COOUPaTh IKCIIEPUMEHTANBHYIO YCTAHOBKY U BBITIOJIHATH U3Me-
peHus, cienys NpeiIoKEHHON NHCTPYKIIMH, BBIYUCIIATh 3HAYCHNE
BEJIMYUHBI U AaHAJIU3UPOBATH ITOYYEHHBIE PE3YJIbTAThI C Y4ETOM 3aJaHHOU
MTOTPEIIHOCTH U3MEPEHUHN

1.13

coOIOAaTh MpaBUiIa TEXHUKHU 0€30MacHOCTH IIpU paboTe ¢ 1abopaTOPHBIM
000py1I0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU N3YYEHHBIX (PU3HMUECKUX MOJEIEH:
MaTepuagbHasi TOYKa, A0COIOTHO TBEPOE TEJIO, TOYCUHBIH UCTOUYHUK CBETA,




Kon
NMpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

JIy4, TOHKa#d JIMH3a, IIJIaHCTapHasd MOACJIb aTOMa, HYKJIOHHAasd MOACIIb
dTOMHOI'O AJIpa

XapaKTepu30BaTh MPUHIUIIBI JEHCTBHS U3yUYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OIIOPOM Ha UX OMMCAHMS, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaxX (PU3MUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE
3aKOHOMEPHOCTH

1.15

HCIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH U3YYEHHBIX TEXHHUUECKUX
YCTPOMCTB, N3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUUECKUX MPOLIECCOB MPU
pelIeHNN y9eOHO-TIPAKTHYECKUX 3aa4, ONTHYCCKUE CXEMBI [Tl IIOCTPOCHUS
M300paKE€HUI B IJIOCKOM 3epKajie M cOOMparouieil JInH3e

1.16

MPUBOANTH TPUMEPHI (HAXOIUTHh HH(POPMAIIHIO O IPHUMEPAXx)
MPaKTUYECKOT0 MCIOIb30BaHUs (PU3NUECKUX 3HAHUH B TIOBCETHEBHOM

1.17 KHU3HH I o0ecTieyeHnst 6e301acHOCTH MPH 0OpaIeHHH ¢ TPUOOpaMu 1
TEXHHYECKHMH YCTPOHCTBAMH, COXPaHEHHS 3/I0POBBSI U COOIIOICHHUS HOPM
9KOJIOTMYECKOr0 NOBEACHUS B OKpPYXKAIOIIeH cpene

OCYIIECTBIATh NOUCK UH(OpMALIUK (PU3HUECKOTO COAEPKAHUS B CETU
WNuTepHer, camocTosTensHO (POPMYIUPYS TOUCKOBBIH 3aIIPOC, HAXOIUTh
IIyTH OIIPEEIICHHUS IOCTOBEPHOCTH MOJTy4YeHHON HH(OpMAIIK HAa OCHOBE
VMEIOIINXCS 3HAHUN U JIOTTOJIHUTEJIbHBIX HCTOYHUKOB

1.18

HCII0JIb30BATh IIPU BHIIIOJHEHUH Y4€OHBIX 3aJJaHUI Hay4YHO-TIOMYJISIPHYIO
JTUTEpaTypy (PU3UIECKOro CollepKaHus, CIIPAaBOYHBIE MATEPUAIIBI, PECYPCHI
cetu MIHTEpHET; BIaaeTh MpUEMaMK KOHCIICKTHPOBAHUS TEKCTa,
npeoOpazoBanusi THGHOPMAIIMHU U3 OJTHOW 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHHIE COOOIICHHSI HA OCHOBE
“H(pOpMAIIUU U3 HECKOJIBKUX UCTOUYHUKOB (PU3UUECKOTO COJEPKaHMUsI,
MyOTUYHO MPECTABIATh PE3yIbTaThl MPOSKTHOM MU HCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, TPH 3TOM I'PAMOTHO UCMOJIb30BATh N3YUYEHHBIN MTOHATHITHBII
anmapat U3y4aeMoro pasjena (pU3uKy U COMPOBOXKAATH BHICTYIUIICHHE
Mpe3eHTalMen ¢ y4€ToM 0COOEHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.20

IIPH BBITIOJIHEHUH YUEOHBIX IPOEKTOB U MCCIEA0BaHUN (PU3NUECKUX
MIPOLIECCOB paclpeesTh 00A3aHHOCTH B IPyIIE B COOTBETCTBUU C IOCTaB-
JIEHHBIMM 33Jja4aMH, CJICUTh 32 BBIITOJIHEHUEM IUIAHA IEHCTBHUI U
KOPPEKTHPOBATh €ro, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa B
NEATEIbHOCTh TPYIIIbL, BEICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJICHCTBHE,
TIPOSIBJISIsI TOTOBHOCTb pa3periatbh KOH(MINKTHI

1.21

INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
paszaena 3JIeMEHTa

®U3UKA U EE POJIb B TIO3HAHUU OKPY)XXAIOIIETO MHUPA

1 ®usnka — Hayka o npupoze. SABnenus npupoasl. Pusnueckue

: SBJICHUS: MEXaHUYECKHUE, TEIJIOBBIE, dJICKTPUYECKNE, MATHUTHBIE,
11 CHHS. MEXaHNYECKHE, TEIJIOBRIC, DJIC €CKHE, Ma e
CBETOBBIE, 3BYKOBbIE




Kon Kon
IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS
pasjiena 3J1eMeHTa
Ouznyeckue BelUYUHbL. M3Mepenne Gpru3nueckux BeJIUYUH.
1.2 ®dusnueckue npudopsl. [lorpemHocTs n3MepeHuit. MexmyHapoiHas
CUCTEMA EANHMII
EcTtecTBeHHOHAYUYHBIH METO/1 TO3HAHUS: HAOIIOICHHE, TOCTAaHOBKA
1.3 Hay4HOTO BOIIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 10
MIPOBEPKE THIIOTE3, 00BSICHEHNE HAOIIOIAEMOTO SIBICHUS
1.4 Onucanne PU3NYECKUX SBJICHUN C MOMOIIBIO MOIEIIEH
[IpakTuueckue padboOTHI:
N3MepeHne pacCTosTHUM.
15 W3mepenune 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Omnpenenenue pa3MepoB MajbIX TEJ.
N3mepenue temmepaTypsl Py MOMOIIH )KUIKOCTHOTO TEPMOMETPa
Y JaTYMKA TEMIIepaTyphl
ITEPBOHAYAJIbHBIE CBEJAIEHW A O CTPOEHMIM BEIIIECTBA
21 CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI,
' JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIeCTBa
29 JIBuxeHue yactull BeuiecTBa. CBsi3b CKOPOCTHU ABM)KEHHUS YacTHULL €
' Temreparypoii. bpoyHoBckoe nBmxenue, nuddysus
2.3 B3aumoseiicTBue YacTHI] BEIIECTBA: MPUTSKEHUE U OTTAIKUBAHHE
ArperaTtHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH 1
24 TBEPABIX (KPUCTAJUTMUECKUX) TeJ. B3auMocBsI3b MeXTy CBOWCTBAMHU
2 ' BEILIECTB B PAa3HBIX arperaTHhIX COCTOSHHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue padbOTHI:
OreHka 1uaMeTpa aToMa METOJIOM PsiIOB (C UCIIOJIB30BAaHUEM
¢dororpaduii).
2.6
OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIIUPEHHS Ta30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO
MPUTSKEHUS
JIBWWKEHUWE 11 BBAUMOJIEUCTBUE TEJI
31 Mexanundeckoe qBrKeHue. PaBHOMEpHOE U HEPAaBHOMEPHOE
' B KCHUE
39 Cxopoctb. CpenHsisi CKOPpOCTh IIPU HEPABHOMEPHOM JABH)KEHHUH.
' Pacuér nyTy 1 BpeMEHU IBUKCHUS
SIBnenune nnepuun. 3aKoH HEepUUK. B3auMoaencTBue Ten Kak
3 3.3 MpUYKHA U3MEHEHUS! CKOPOCTH JBMKEHU Tel. Macca kak Mepa
WHEPTHOCTH Tella
34 [TnotHOCTH BemecTBa. CBSA3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
' enuHNIE 00BEMA BEIECTBA
3.5 Cuila KaK XapakTepHUCTUKA B3aUMOJICHCTBUS Tell
36 Cuia ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ MOMOIIbIO

JMHAMOMETpa




Kon
pa3iena

Kon
3JIeMEHTA

3.7

IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS

SBnenue TATOTeHHS U criia TshkecTH. Chila TSHKECTH Ha IPYTHUX
mwianerax. Bec teixa. HesecomocTh

3.8

Cuna tpenus. TpeHue ckoabKeHUs U TpeHue nokod. Tpenue B
HIPUPOJIE U TEXHUKE

3.9

Ciio’)keHue Cuil, HalpaBJIEHHbBIX 1O OJTHOW MPSIMOA.
PaBHOElCTBYIOIIIAS CHIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapuKa B
KHUJKOCTHU, MOJICIIH 3JIEKTPUUYECKOTO aBTOMOOUIIS M TaK

nanee). OnpeaeseHne cpeHell CKOPOCTU CKOJIbXKEHUs OpycKa Hin
IapyKa 1o HaKJIOHHOW TIOCKOCTH. OmnpeneneHue mI0THOCTH
TBEPAOTO Tena. OMBITHI, AEMOHCTPUPYIOIINAE 3aBUCUMOCTh
pacTspkeHus (aeopmaiiin) Npy>KUHbI OT MPHIOKEHHON

cwibl. OTBITHL, IEMOHCTPUPYIONINE 3aBUCUMOCTD CHIIBI TPEHUS
CKOJIbJKEHUS OT Beca Tella M XapaKTepa COMPUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11

dusznueckue SBJICHUS B npupoAc: MPUMEPLI ABUKCHUA C
Pa3JIMIHBIMU CKOPOCTAMU B JKMBOH M HEKUBOU IIpHUpoOac, JIECUCTBUEC
CHJIbI TPCHUSA B IIPUPOJAEC U TCXHUKCE

3.12

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/Ie TBépI[OFO tena. CrocoObl YMCHBIICHHUA U YBCIINYCHUA
JaBJICHUA

4.2

JlaBrienue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a OT 00bEMa,
TEeMIIEpaTypbl

4.3

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCIaMH4, KUAKOCTAMU U Ia3aMU.
3akon Ilackans. [IHeBMaTHYCCKHE MAIIUHbI

4.4

3aBUCUMOCTD JABJIEHUS KUJIKOCTHU OT TIyOuHBI. ['napocraTiuyeckuii
napagokc. CooOmraromnyecs: cocyibl. [ uapaBinueckue MexaHu3Mbl

4.5

Atmocdepa 3emnu u atmocepHoe naBienue. [IpuuuHb
CyLIECTBOBaHMS BO3AYIIHOM 060nouku 3emin. OnsiT Toppuueniu.
3aBUCUMOCTB aTMOC(EPHOT0 JIaBJICHHUS OT BBICOTHI HaJl ypOBHEM
Mops

4.6

N3mepenue armocdepnoro gasnenus. [IpuGopsl 115 u3mepenus
aTMOC(EepHOTO AABICHUS

4.7

JlelicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TEJO.
BrrTankuBaromias (apxuMeioa) cuiia. 3aKoH Apxumena

4.8

[InaBanue ten. BozayxonnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Telia B BoJie OT 00bEMa
MOrpyKEHHOM B KUJIKOCTh YacTu Tena. OnpeneneHne
BBITAJIKUBAIOLIEH CHIIBI, AEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOILEH CUIIBI,
JEHCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT MacChl Tena. OMbITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI, IEHCT-
BYIOIIICH HA TEJIO B JKUJKOCTH, OT 00BhEMA MOTPYKEHHOH B




Kon Kon
IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS
pasjiena 3JIeMeHTa
KHUJKOCTh YaCTH TeJa U OT IJIOTHOCTHU
xunkoctu. KoHcTpynpoBaHue apeoMeTpa il KOHCTPYHPOBAaHUE
JIOJIKM U oTipefiesieHue e€ rpy30no1bEMHOCTH
410 Ouznyeckue sIBICHUS B IPUPOJIE: BIUSHUE aTMOC(HEPHOTO
' JIaBJICHUSI HA )KUBOI OpraHu3M, IIaBaHUE PHIO
TexHuueckue ycTpoiucTBa: cOOOIIAOIIMEcs: COCY/IbI, YCTPOMCTBO
411 BOJIOTIPOBO/IA, TUIPABIMYECKUHN TTpecc, MaHOMETp, OapomeTp,
BBICOTOMED, IIOPIIHEBON HACOC, apEOMETP
PABOTA, MOIIHOCTb, DHEPT' U
51 Mexanundeckas padbora
5.2 MexaHuueckas MOIIHOCTb
53 [IpocTeie MeXaHU3MBI: phIYar, 6JI0K, HAKIOHHAS
' 10ckocTh. [IpaBuno paBHOBecHs pplyara
5.4 [IpumeneHnue npaBuiia paBHOBECHS pblyara K 0JIoKy
55 «3om0Toe mpaBuiIo» MexaHuku. KoagdumueHnt none3noro neicTpus
' MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTeHmanpHast >HEPTUM TeJa, MOJHITOrO HaJl 3eMIEN
5 5.7 Kunerndeckas sneprust
53 [Tonnas MmexaHuyeckasi IHeprusi. 3aKOH U3MEHEHHS U COXPaHEHUS
' MEXaHUYECKOI SHeprun
[IpakTuueckue padbOTHI:
Onpenenenue pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JABH)KEHUN
5.9 TeJa Mo TOPU30HTAIBHOM MoBepXHOCTH. MccnenoBanue ycinoBui
paBHOBecus poruara. Mzmepenune KII/[ HaknoHHOM
MJI0CKOCTH. M3yueHne 3akoHa COXpaHEHHUSI MEXaHUYECKOU YHEPTUHI
5.10 du3nyecKkue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeI0BeKa
511 TexHuueckue yCTpouCTBa: pblyar, MOJABUKHBIN U HETIOABUKHBII
' 0JIOKHU, HAKJIOHHAS! TJIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMbIe 3JIeMeHTHI COEPKAHUS
pasgena  3JieMeHTa
TenoBbie IBICHUS
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOpHH
6.1 CTpoeHus BemecTBa. Macca u pa3mepbl MoteKyr. OTbBITH,
' MOJITBEP K IAIOIINE OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KHHETUYECKOU TEOPUH
6 R .
6.2 Monenu TBEpAOTO, )KUJIKOTO U Tra3000pa3HOT0 COCTOSIHUN BELIECTBA.
' Kpucrannuaeckue u amopdHbie Tena
6.3 OOBsicHeHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPABIX T HA OCHOBE
' MOJIOKEHUN MOJIEKYJIIPHOKUHETUYECKON TEOPUHU
6.4 CMmauuBaHue U KalWUISPHBIE SIBICHUS




Kon
pa3iena

Kon
3JIEMEHTA

6.5

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

TemmoBoe paciiupC€HUEC U CKATHUEC

6.6

Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEILIIOBOTO
JBUKEHUS YaCTHI]

6.7

Buytpennss sneprus. CriocoObl U3MEHEHHs BHYTPEHHEH SHEPruu:
TEIUIoNepeiauya U COBEPIIEHUE paboThl

6.8

BI/II[BI TEILIonEpeaaqYun: TCIIONPOBOJHOCTE, KOHBCKI M, U3JTYyUYCHHUC

6.9

KomndecTBO TEIJIOTHI. YI[CJ'IBHaH TEMIO0EMKOCTh BEIIECTBA

6.10

TemooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEILJIOBOTO
OaslaHca

6.11

IInaBnenne u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. YZ[CJII)HBJI
TCIJIOTA IJIaBJICHUA

6.12

[TapooGpa3oBanue u KoHAeHcanus. Mcnapenne. Kunenue. Y nenbHast
TEIUIOTa Napo0Opa3oBaHus. 3aBUCIMOCTh TEMIIEPATyPbl KUIICHUS OT
aTMoc(hepHOro TaBICHHUS

6.13

BnaxnocTth BO3yXa

6.14

BHCPFI/IH TOILIMBA. Y JieIbHas TEIIOTa CropaHus

6.15

[Tpunnume! padoTs! TemnoBsix Asurarenei KII1 remmosoro
nBuraress. TenjaoBble ABUTATENN U 3alIUTa OKPYKAIOIIEH Cpeibl

6.16

3aKOH COXpaHEHMsI U IPEBPALLCHMS SHEPTHUU B TEIUIOBBIX IpPOLECCcax

6.17

[IpakTuyeckune paboOTHI:

OmnbITHI 11O O6H&py>KeHI/IIO JIEUCTBUS CUIT MOJICKYJIAPHOTO
MPUTSKCHUS.

OnbITHI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIU MM
caxapa.

OnpIThI 1O HAOJIIOJEHUIO TETNIOBOTO PACIIMPEHMSI Ta30B, )KUKOCTEH
Y TBEPIBIX TEI.

OnpeneHeHHe JAaBJICHUS BO31yXa B OaioHe mIrpuna.

OnbIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTD JAaBJIEHUS BO3yXa OT €ro
00BbEMa M HarpeBaHMsI WM OXJIAXKACHUS.

[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA
KUAKOCTH B TEPMOMETPUUYECKOMN TpyOKE OT TeMIepaTyphl.

HaGnronenue u3mMeHeHus! BHyTpEHHEH SHepIruu Tela B pe3yJibTare
Teruionepeayu U paboThl BHEIIHUX CHIL.

HccnenoBanue sBJICHUS TEIJIO0OMEHa MPH CMEIIMBAHUH XOJIOIHON U
ropsiue BOABI.

Omnpenenenne KOJIMYecTBa TEIIOTHI, MOJTYYEeHHOTO BOJIOH Mpu
TEIIO0OMEHE C HarpeThIM METAITMUECKUM LIUITHHIPOM.

Onpenenenne yIeabHON TEIIOEMKOCTH BENIECTBA.
HccnenoBanue nporecca ucrnapeHusl.
Ornpeznenenrie OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

Ornpenenenne yaenbHON TEIIOTHI IUIaBICHUS JIb/IA.

6.18

®dusnyeckue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHE
U KaluUIpHbIE SIBJICHUS B PUPOJIE, KPUCTAIUIBI B IPUPOJE,
uznydenue CoJHIla, 3aMep3aHue BOAOEMOB, MOPCKHE OpuU3HI,




Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COEePKAHUS
pasjiena 3J1eMeHTAa
o0Opa3oBaHHUE pOChHI, TYMaHa, UHEs, CHETa.
TexHuyeckue ycTporucTBa: KalluJUIIPhl, IPUMEPHI UCIIOJIb30BAHUS
6.19 KPHUCTAJIJIOB, XKUAKOCTHBIM TEPMOMETP, JaTUUK TEMIIEPATYPBI,
' TEPMOC, CCTEMa OTOIUICHUSI JOMOB, TUTPOMETPBI, IICUXPOMETP,
napoBasi TypOMHa, JBUTaTeIb BHYTPEHHETO CTOPAHUSI.
DIEKTPUUECKUE U MATHUTHBIE SIBJICHUS
7.1 OnekTpusanus Ten. [[Ba posa 31eKTpUUYECKUX 3apsiioB
B3anmoeiicTBue 3apsokeHHBIX Tell. 3akoH KyiioHa (3aBUCHMOCTD
7.2 CHUJIBI B3aUMO/ICUCTBUS 3apSKEHHBIX T€J OT BEJIMYUHBI 3apSI0B U
paccTOSHUS MEX]y TEJIaMH)
DnexTpuueckoe noie. Hanpssk€HHOCTD 3IEKTPUYECKOTO MO,
7.3 [TpuHIMI Cynepro3UIIUH SJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM
YPOBHE)
74 Hocurenu snekTpruueckux 3apsiioB. IeMEHTAPHBIN JIEKTPUUECKHIA
' 3apsia. Ctpoenue aroma. [I[pOBOAHUKY U TUAIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DNEeKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS JIEKTPUUECKOTO
' TOKA. VICTOUHMKH OCTOSIHHOTO TOKa
77 JleiicTBHS 3TEKTPUUECKOT0 TOKA (TEMIOBOE, XUMHUECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax
7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsHKEHNE
7.9 CormnpoTuBiIeHUE MTPOBOJHUKA. Y IEITHHOE COTPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 11 yJacTKa 1enu
7 7.11 [TocnenoBarenpHOE U MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB
7.12 PaboTa 1 MOIITHOCTH 2JIeKTpUUecKOoro Toka. 3akoH Jlxoyins — Jlenna
713 DNeKTpUYECcKUe e U MOTPEOUTENN IIEKTPUIECKON IHEPTHH B
' obITy. KopoTkoe 3ambikaHMe
7.14 [TocTostHHBIE MarHUTHI. B3anmoielicTBIE MOCTOSIHHBIX MATHUTOB
715 MarnuTtHoe nosje. MarautHoe nosie 3eMJIH U €ro 3Ha4eHue JJis
' JKU3HU Ha 3emie
716 OmneiT DpcTena. MarHuTHOE 10JIe JIEKTPUUYECKOTO TOKA.
' [TprMeHeHne IeKTPOMAarHuTOB B TEXHUKE
JleficTBe MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
7.17 DJIEeKTPOABUTATENb MOCTOSSHHOTO TOKA. cnonb3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE
718 Oneitel @apanes. SBneHne 3eKTpoMarHuTHON UHAYKIMU. [IpaBuio
) Jlenna
719 OnektporeHepatop. CriocoObl MOTyUEHUs IEKTPUUECKON IHEPTHH.
) DIIEKTPOCTAHIINN HA BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHHI
[TpakTdeckue paboTHI:
720 OMnBITH IO HAOTIOEHUIO DNIEKTPU3AIUMH TeNl MHAYKIIUEH U PU

COIIPUKOCHOBCHHMU.

I/ICCJIGIIOBaHI/Ie I[GﬁCTBHSI QJICKTPHUYCCKOTIO ITOJIA Ha ITIPOBOJAHUKHA U




Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

JUDJICKTPUKH.

COopka u mpoBepka paboTHI NEKTPUIESCKON IIETH MOCTOSTHHOTO
TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HaPsHKEHUSL.

HCCJ’ICI{OBaHI/Ie 3aBUCUMOCTH CHUJIbI TOKA, UAYHIETO YEPE3 PE3UCTOP,
OT COIIPOTUBJICHHUA PE3UCTOPA K HAIIPSKCHUA HA pE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUIECKOTO
COIIPOTUBIICHHU IIPOBOJAHMKA OT €r0 JJIUHBI, IIOIIAU TOIIEPEUYHOTO
CEYECHMS U MaTepuaa.

IIpoBepka npaBuia CI0KEHUS HAMIPSKEHUN TIPU MOCIEA0BATEIHOM
COEIMHEHUU ABYX pe3uctopos. [IpoBepka mpaBuia A CUJIbl TOKA
MIpU NapaJJICIbHOM COEIUHEHUHN pe3ucTopoB. Onpesenenne padboTsl
ANEKTPUUECKOr0 TOKa, UAYLIEro uepe3 pe3uctop. OnpeneneHue
MOIIIHOCTH 3JEKTPHUUYECKOTO TOKA, BBIIETIEMON Ha
pesucrope. MccienoBanrue 3aBUCUMOCTH CHIIbI TOKA, MAYLIETO Yepe3
JAMIIOUKY, OT HanpsbkeHus Ha Heil. Onpenenenue KIT/]
HarpeBareis. VMccnenqoBaHne MarHuTHOTO B3aUMOJICHCTBHS
MOCTOSIHHBIX MarHUTOB. M3y4eHre MarHuTHOTO MOJISI TOCTOSIHHBIX
MarHMToOB IIPU UX 00bEeIUHEHUH U pa3zenenuu. MccnenoBanue
JIEUCTBUSI DJIEKTPUUECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY. OTbITHI,
JIEMOHCTPHUPYIOILLIKE 3aBUCUMOCTh CHJIbl B3aUMOICUCTBUS KaTyLIKU
C TOKOM M MarHuTa OT CWJIbl TOKA ¥ HaIPaBJICHHUS TOKa B
karymike. 3yuenue neicTBUS MarHUTHOTO TIOJISI HA IPOBOIHHK C
TokoM. KoHcTpynpoBaHue u u3yueHue padoThl
anexrpoasurarens. M3mepenue K11/ anexkrpoasurarenpsHom
ycTaHOBKH. OTBITHI 0 UCCIIEIOBAHUIO SIBIEHUS 3JIEKTPOMArHUTHOM
WHIYKIIAW: UCCTIEA0BaHNE N3MEHEHH M 3HAYCHUS U HATIPABJICHUS
MHIYKIUOHHOTO TOKa

7.21

duznyeckue sIBICHUS B IPUPOJIC: IIEKTPUUECKUE SIBICHUS

B aTMoc(epe, 3JeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T10JIe
3emiu, peiid Moa0CoB, POJb MAaTHUTHOTO MOJS [T )KU3HU Ha
3emuie, OJISIPHOE CHUSIHHE

7.22

TexHu4eckue yCcTponuCcTBa: AIEKTPOCKOI, AMIIEPMETP, BOJIBTMETP,
peocTaT, CYETUHK JIEKTPUUECKON SJHEPTHUH, DIIEKTPOOCBETUTEIBHBIC
puOOpbI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (TIPUMEPHI),
IIEKTPUYECKUE NPEAOXPAHUTENHN, DIEKTPOMATHUT,
AIIEKTPOIBUTaTENb TOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSIHHOTO TOKa

9 KJIACC

Kon
pasneia

Kon
JIEMEHTA

IIpoBepsiemble 3JIeMeHTbI COIeP:KAHUS

MEXAHUWYECKUE SBJIEHUA

8.1

MexaHn4ecKoe JBHKEHHUE. MaTepHaHBHaH touka. CrucreMa orcuéra

8.2

OTHOCHUTENBLHOCTh MEXaHHUYECKOT'O JBUXCHUA

8.3

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE




HepaBunomepHoe npsimonuHeitHoe ABukeHue. CpeaHss u

8.4
MT'HOBEHHAsI CKOPOCTH TeJia IPH HEPABHOMEPHOM JIBHKCHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOIMHENHOE IBUKEHUE
8.6 CBoboanoe nagenue. OnbiTel ['anunes
PaBHOMepHOE aBMXKEHUE IO OKpYyx)HOCTH. [lepuon u yacrtora
8.7 oOpauienus. JIuneiHas u yriaoas ckopoctu. LlenTpocTpemurensHoe
YCKOpEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroTrona
8.10 Tpernii 3akon HeroToHa
8.11 [IpuHIUIT Cynepro3uIuu CHIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8.13 Cuna TpeHus: cuja TPEHUs CKOJIBKEHUS, CUIa TPEHHsI TOKOsL, IpYTHe
BUJIbl TPEHMUSI
8.14 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHSA. Y CKOPEHUE
' CBOOOJHOIO NaJACHUS
8.15 JBmxenue raneT Bokpyr Comnnua. IlepBas kocMudeckas CKOPOCTb.
' HeBecomocTs 1 neperpys3ku
8.16 PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEPJOE TEJIO
8.17 PaBHOBecHe TBEPIOTO TEJIA € 3aKPETNIEHHON OCBIO BPAIICHUS.
' MowmenT cuisbl. LienTp Tsbxectn
8.18 Nmnynbe Tena. 3Menenue ummysbca. IMITyibe cuitb
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexanunueckasi paboTa U MOITHOCTb
8.22 Pabota cuit TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pabOThI
8.23 IToreHnanpHast SHEPTrHs TeJa, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMIIH
8.24 IToTeHumanpHas SHEPIUs CKATON NPYKUHBI
8.25 Kunernueckas sHeprusi. Teopema 0 KUHETHUECKON SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
Omnpenenenue cpeaHell CKOPOCTH CKOTBKEHUS OpyCcKa WK
JBYDKEHUS IIApUKa TI0 HAKJIIOHHOH m1ockocTr. Onpenenenne
YCKOPEHHUS Tella PU paBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOM
TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
8.27

IIpoBepka rumoTessl: €ciu NpH paBHOYCKOPEHHOM JBIMKEHUH 0e3
HA4YaJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMasIbHOTO AaBieHus. Onpenenenrue KodphuuueHTa TpeHUs
ckonbkeHus. Onpenenenne ;kECTKOCTH NpyKUHbL. OnpeneneHue
paloThI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBUKEHHUH Tella 110
TOPU30HTAIbHON oBepXHOCTH. OrpeenieHue padboThl CHUIIbI




YOPYTOCTH MPH TOIBEME TPy3a ¢ UCIIOIB30BAHUEM HETIOABMKHOTO U
[MOABWKHOTO OJIOKOB

dusndeckue SIBJICHUS B Ipupoac: MPUIUBEI U OTJIIMBBI, ABUKCHUEC

8.28 maHeT COTHEYHON CUCTEMBI, PEAKTUBHOE JIBMXKEHHUE KMBBIX
OpraHu3MOB
8.29 TexHnueckue ycTpoicTBa: CIuAOMETP, JATYUKHU MTOJIOKEHUS,

PacCCTOAHUS U YCKOPCHUA, PAKCTBI

MEXAHNWYECKUE KOJIEBAHWA 11 BOJIHBI

9.1

Koneb6arenbHoe nukenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUA:
NepUOJ, YaCTOTa, aMILTUTY1a

9.2

MaremaTruueckuii U NpyKUHHBIA MasiTHUKU. [IpeBpaliienre sHepruun
MpH K0J1e0aTeTbHOM JIBHKCHUHT

9.3

3aryxatomme Konebanus. Beinyxaenusie konedanus. Pesonanc

9.4

Mexanunyeckue BoJHbL. CBOMCTBAa MEXaHUYECKUX BOJIH. [IpoonbHbIe
Y IIOTNIEPEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPAOM TelIE,
CEHCMUYECKHE BOJIHBI

9.5

3Byk. ['pomMKOCTh 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WNudpasByk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro
MasTHHKA.

OnpeneneHI/Ie YacCTOThI U IICpHUOaa KoJIeOaHMI IPY>KUHHOTO
MasTHHKA

HccnenoBanue 3aBUCUMOCTH TIeprUoa KojeOaHUi MOBEIIEHHOTO K
HUTHU rpy3a OT OJINHBI HUTH. HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH HCpI/IOJIa
Kosie0aHui Mpy>KMHHOTO MasiTHUKA OT Macchl Tpy3a. [IpoBepka
HE3aBHCHMOCTH IIepUOJIa KOJICOaHHH rpy3a, TOIBEIICHHOTO K HUTH,
OT MaccChl Ipy3a U KECTKOCTHU MPY>KUHBI. MI3MepeHne ycKopeHus
CBOOOIHOTO MaIEHHUS

9.8

dusndeckue SIBICHUS B npupoac: BOCIIPHUATHEC 3BYKOB JKUBOTHBIMU,
3CEMIJICTPSACCHUC, celicMUYeCcKue BOJIHBI, YHaMH, 3X0

9.9

TexHu4yeckue yCcTponCcTBa: 3X0JIOT, UCIIOJIB30BAHNE YIbTPA3BYKa B
OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE TTOJIE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DIIEKTPOMarHuTHOE IoJe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOKCTBA
AJIEKTPOMATrHUTHBIX BOJIH

10.2

[[Txana 3MEKTPOMArHUTHBIX BOJIH

10.3

DnekTpoMarouTHas npupoza ceera. CKopocTh cBeTa. BonHoBbIE
CBOWCTBA CBETA

10.4

[IpakTuueckue padbOTHI:

N3ydenne cBONCTB 3EKTPOMArHUTHBIX BOJH C TTIOMOIIIBIO
MOOMIBHOTO TenedoHa

10.5

duznyeckue sIBICHUS B IPUPOJIE: OHMoJorndyecKkoe AecTBre
BUIMMOTO, YIIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO M3Ty4EeHU I

10.6

TCXHI/I‘IGCKI/IG yCTpOfICTBaI HNCITIOJIBb30BAHHUC BHGKTpOMaFHI/ITHBIX BOJIH
VIS COTOBOM CBS3HU




CBETOBLBIE ABJIEHMA

111 JlyudeBast monens cBera. MicTouHMKuU cBeTa
11.2 [IpsamosnHENHOE pacIpOCTPAaHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpakKeHUs CBETa
114 [Ipenomiienue cBeta. 3akoH npenomMieHus csera. [lonHoe
' BHYTpPEHHEE OTpaKeHUE CBETa
11.5 Jlunza. Xop Iy4eid B JIMH3E
11.6 Onrtuueckas cucrema QoTtoariapara, MUKPOCKOIIA U TeJIECKOIa
11.7 I'na3 kak ontuyeckas cucreMa. bi3opyKocTh U JallbHO30PKOCTh
118 Pasnoxxenue 6enoro csera B criektp. OnbiTel HetoToHa. CrioskeHue
' CHEKTpaIbHBIX IIBETOB. [lucriepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH yTiia OTPaXEHHUsSI CBETOBOT'O JIy4a OT
11 yriia naJieHusl.
W3ydenune xapakTEpUCTHK H300paKEHUS IPEAMETA B INIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTH yIiia PEJIOMIIEHHS CBETOBOTO Jy4a OT
11.9 yTia NMaJieHus] Ha TPAaHUIIe «BO3IYX — CTEKIIO».
[Tonydenue n3o00paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH TNH3HI.
Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHITBI
coOuparoIien JTMH3bL.
OnbIThI 110 Pa3JIKEHUIO OEJI0ro CBETa B CIIEKTP.
OmnBITH IO BOCTIPHUSITHIO IIBETA IPEMETOB MPH UX HAOIIOICHUN
yepe3 [IBETOBbIE (HIIBTPHI
duznyeckue siBIeHU B pupoe: 3atMenus Conaia u JIyHsl, 11BeTa
11.10 TeJ, ONTHUYECKUE sIBJIEHUs B aTMocdepe (1BeT HeOa, pedpakuus,
paayra, MUPax)
1111 TexHuueckue ycTpoicTBa: OUKH, MEPUCKOI, (hoToanmapar,
' ONTHYECKHE CBETOBOIBI
KBAHTOBBIC SIBJIICHUS
121 OmnsiTel Pesepdopaa u mianerapHas Moens atoMa. Mozens aToma
' bopa
12.2 Hcnyckanue u noryonieHrue ceeta aroMoM. KBantsl. JInneituarsie
' CHEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3IyyeHHs
124 Crpoenue aTomHoro siipa. HykiioHHasi MOJieNTb aTOMHOTO sijipa.
' H3oToms
12
12.5 PagnoaktusHbie npeBpamienus. [lepuoa nosypacnaaa aTOMHBIX SIEp
126 SAnepHble peakuuy. 3aKOHbI COXPAaHEHHUS 3apsiI0BOIO U MaCCOBOTO
' 4HCEI
12.7 DHeprust CBA3M aTOMHBIX sijiep. CBsA3b Macchl M SHEPIUU
128 Peakuuu cunTesa u aenenus saep. Mcrounnku sHeprun CosHia u
' 3BE3]1
129 Snepnas sHepreruka. JlelicTBue paanoakTUBHBIX U3JTyYEHUN HA

KHUBBIC OpPraHU3MBbI




12.10

[IpakTrueckue pabOTHI:
Habnronenune CrijlonIHbIX M TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHIIBI
10 TOpMO3HOMY IyTH (110 poTorpadusm).

W3mepenune paanoakTHBHOTO (poHa

12.11

@u3nyecKue SBICHUSA B IPUPOJIE: ECTECTBEHHBIN PaJMOAKTUBHBIN
(boH, KOCMUYECKHE JIy4H, paJIMOAaKTUBHOE U3JTyUyeHHE IPUPOJHBIX
MUHEpAJOB, IEHCTBUE PAJUOAKTUBHBIX U3IyUYEHUN HA OPraHU3M
4eJI0BEKa

12.12

TexHuueckue ycTpoicTBa: ClIEeKTPOCKOI, MHANBUAYAJIbHBIN
JIO3UMETp, KaMmepa Buibcona

ITPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJbHOM MPOI'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSieMOro
TpedOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yjbTaTaM 6a30BOro
YPOBH# OCBO€HHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 0CHOBHOIO
o01ero oopazoBanusi Ha ocHoBe ®PI'OC

[Tonnmanwue ponu (U3MKK B HAYIHOH KapTHHE MHUPa; CYOPMHUPOBAHHOCTH
0a30BbIX MpEACTaBICHUN O 3aKOHOMEPHOM CBSA3U U MI03HABAEMOCTH SIBJICHUN
HIPUPOJIBL, O POJIH FKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOPa3yIOIEeH Posiu
(GU3MKN B pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOIHMH, 00
9BOJIIOLIMM (PU3NUECKUX 3HAHUHN U UX POJIA B LIETIOCTHOM
€CTeCTBEHHOHAYYHOH KapTHHE MUPA, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX
y4EHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOLIETO
MUpa, Pa3BUTUE TEXHUKH U TEXHOJIOTHH

3HaHUs 0 BUAAX MaTepuu (BELLECTBO U I0JIE), O IBUKEHUU Kak criocoode cy-
[IECTBOBAHUS MaTepPHH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUU CTPOCHHUSI BE-
IIECTBA, O PU3NUECKOM CYITHOCTH SBJICHUH MPUPOIBI (MEXaHUYECKUX, TeI-
JIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX ); YMEHHUE Pa3IMyaTh SBJICHUS 1O
OTMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE; YMEHUE PACIIO3HABATH
MIPOSIBJICHNE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKpPY’KalOIIeM MHpeE,
BBIJIEJISISL UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Brnanenue ocHOBaMM OHATUIHOTO ammapara ¥ CAMBOJIMYECKOTO S3bIKa
(hM3HKY 1 UCTIONIb30BaHUE UX JUIS PEIlleHus] yUeOHbBIX 3a/1a4; YMEHUE
XapaKTEePU30BaTh CBOMCTBA TeJ, PU3MUECKHUE SIBJICHUS U MTPOIIECCHI,
WCTOJIB3Ys (hyHAAMEHTATbHBIE M OMIIUPUIECKHIE 3aKOHBI

YMeHne onmuceBaTh HN3YUCHHBIC CBOMCTBA TENI U (I)I/ISI/I'-IGCKI/Ie SIBJICHUS, UC-
T10JIb3Ys (bI/I3I/ILICCKI/Ie BCJIIMYHHBI

Brnanenune ocHoBaMH METOJI0B HAYYHOT'O TIO3HAHUS ¢ YYETOM COOIIOACHUS
MpaBWJI 0€30MacHOro TpyAa: HabmoAeHne GU3NYECKUX SIBICHUM:

YMEHHE CaMOCTOSTEIHbHO COOUPATH IKCIIEPUMEHTATILHYI0 YCTAaHOBKY U3
JAHHOTO Habopa 000PyI0BAaHUS 110 HHCTPYKITHUH, OMTUCHIBATH X0 OTIBITA
Y 3aIlUCBIBATh €T0 Pe3yJbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MIPOBEICHHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUHN (PU3UIECKUX BEITHYUH: YMe-
HUE TUIaHUPOBATh U3MEPEHHUSI, CAMOCTOSATEIBHO COOMPATh IKCIIEPUMEH-
TaJbHYIO0 YCTAHOBKY IO MHCTPYKIIUU, BEIYUCIISTH 3HAUCHUE BEIIMYNHBI

Y aHAJIM3UPOBATH MOJTYUYEHHbIE PE3YJIbTAThI C YUETOM 3aJaHHON MOrpen-




Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHS OCBO€HHMSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOIO
o01ero oopazosanusi Ha ocHoBe ®PI'OC

HOCTH PE3YJIbTaTOB U3MEPECHMUI;

MIPOBEJICHUE HECTIOKHBIX IKCIIEPUMEHTAIbHBIX HUCCIIEI0BAaHUI; CAMOCTOSI-
TEJIbHO COOMPATH IKCIIEPUMEHTAIbHYIO YCTAHOBKY U IIPOBOAUTH UC-
CJIeIOBAaHUE 110 UHCTPYKIUH, IPEJICTABIIATH MOJYyUYEHHBIE 3aBUCUMOCTH
(bu3MYeCKUX BEIMYMH B B TaOIUI ¥ rPaQUKOB, YUUTHIBATH MOTPELIHOC-
TH, J€JIaTh BHIBOJIbI 110 PE3YJIbTATAM HCCIICIOBAHUS

[TonnmaHue XxapakTepHBIX CBOMCTB (PM3HUECKUX MOJelNel (MaTepraibHas
TOUKa, A0COIIOTHO TBEP/OE TEJI0, MOJIEIN CTPOCHHUS Ia30B, JKUJKOCTEN

Y TBEPIBIX TEJ, IJIAHETapHasi MOJIENb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOI'O
sJIpa) 1 YMEHUE TPUMEHSTh UX JUISl OOBSICHEHHS (DU3MYECKHUX TPOIECCOB

YMeHnue o0bsICHATh PU3NICCKHE IMPOIIECCHl M CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CUTYaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B 4acT-
HOCTH, BBISBJISITh IPUYHHHO-CIICACTBCHHBIC CBSI3U U CTPOUTH OOBSICHEHHUE C
OTOPO¥ Ha U3yUYEHHBIEC CBOMCTBA (PU3UUECKUX SBICHUM, (prU3ruecKkue
3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIN

Ymenue pemiats pacuéTHbie 3a1aun (Ha 0aze 2 — 3 ypaBHEHHI), UCTIOIb3Ys
3aKOHBI ¥ JOPMYJIBL, CBSA3BIBAIOIIUE (PU3NYECKUE BEIIMYMHBI, B YACTHOCTH,
3aMMChIBaTh KPaTKOE yCIOBHUE 3a/1a4H, BBISBISATH HEJOCTAIOIINE JaHHbIE,
BBIOMpATH 3aKOHBI U (HOPMYJIIbI, HEOOXOIUMBIE JIsl €€ PEeLIeHUs, HCTIOIb30-
BaTh CIIPABOYHBIE JAHHBIE, IPOBOAUTH PACUEThI U OLICHUBATh PEAINCTUY-
HOCTb MOJYYSHHOT'O 3HaYeHUsI (PU3NUECKON BETHMUMHBI, YMEHHUE OMPENesiTh
pa3MepHOCTh (PM3NIECKON BEITMUNHBI, TIOJTYYCHHON NPU PEHICHUH 3a]1a41

YMeHue XxapakTepru30BaTh NPUHILMIIBI IEHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIITIEHHBIX TEXHOJIOTMUYECKUX
MIPOILIECCOB 10 UX OMHUCAHUIO, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUYECKUX
SIBJICHUN ¥ HE0OXO0AUMble (pr3ndecKre 3aKOHOMEPHOCTH

10

YMeHue UCIoIbp30BaTh 3HAHUS O (PU3HUECKUX SIBJICHUSX B TIOBCETHEBHOM
KU3HU A1 o0ecrieueHns 6€30MacHOCTH MPU OOPAIEHUH C OBITOBBIMU
MpUOOPaMU U TEXHUICCKIMH YCTPONUCTBAMH, COXPAHECHHSI 3JI0POBbSI U CO-
OIF0/IeHUST HOPM DKOJIOTHYECKOTO MOBEACHUSI B OKPY>KaIOIIEH cpee;
MMOHMMAaHUE HEOOXOIMMOCTH TPUMEHEHHUS JJOCTHKCHUH (PH3UKH U TEXHO-
JIOTUH JIsl PAallMOHAIBHOTO MPUPOIOTIOIH30BAHHUS

11

OnbIT oKcKa, npeoOpa3oBaHusl U MpeACTaBICHNsI HHPOpMalu
(bM3MYECKOTO COZepkKaHUs C UCIIOJIb30BAaHUEM NH(OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; YMEHHUE OLICHUBATh JOCTOBEPHOCTh
MOJIy4€HHOM MH(OpMAIMKU Ha OCHOBE UMEIOIIMXCS 3HaHUHN U TIOTIOJTHUTEIb-
HBIX MCTOYHHKOB; YMEHHE MCII0JIb30BaTh MTPH BHIMOJIHEHUH YU€OHbBIX
3aJlaHui HayYHO-TIOMYJISIPHYIO JINTEPATypy GU3HYECKOTO COAepKaHus,
CIpaBOYHBIE MaTepUalbl, pecypchl ceTi MHTepHeT; BiajeHne 0a30BbIMU
HaBbIKaMU IpeoOpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B
JPYyTyI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMChbMEHHBIE U YCTHBIE
COO0O0IIeHHUsI HA OCHOBE MH(OpPMAIMK U3 HECKOJIbKUX HCTOUHHUKOB




IHHEPEYEHbBb 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 MEXAHWYECKUE SBJIEHUA
11 Mexanunueckoe nBruxkeHne. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
' IIBUKEHUSA
19 PaBHOMepHOE u HepaBHOMEpHOE ABMxKeHuEe. Cpeansisi ckopoctb. Dopmyna aJis
' BBIYHCJICHHSI CpEJTHEH CKOPOCTH: V = S/t
PaBHOMepHOE npsMoNMHENHOE TBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI Tella OT BPEMEHU
B CJIy4ae paBHOMEPHOT'O MPSIMOJIMHEUHOTO JBUKEHUS:
13 x(f)=x,+vt
I'padmku 3aBUCUIMOCTH OT BPEMEHH ISl IPOCKITUN CKOPOCTH, TIPOSKIINN
nepeMeneHu s, MyTH, KOOPIAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JABHKEHUU
3aBHUCHUMOCTh KOOPJAMHATHI TEJIa OT BPEMEHU B CITydae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sp(f)=vg, #f+ay=* =
-
DopMyIIBI IS IPOSKIINH MTEPEMEIEHUS, MPOSKIIUU CKOPOCTU U MPOEKLIUU YCKOPEHHS
IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHUH:
TE
s (Hh=u, -t+a -—
X 0x X ’
14 2
Ux['f] =Upx T4, L,
a. () =canst,
2 2
Uyy — Uy = EHISI
I'paduku 3aBUCMMOCTH OT BPEMEHH TSI POEKITUN YCKOPEHHUS, TPOSKIIUUA CKOPOCTH,
MIPOEKITUHY TIEPEMENICHUS, KOOPUHATHI PYU PAaBHOYCKOPEHHOM MPSMOTHHEHTHOM
JIBUKEHHUH
CBoboaHoe nagenue. @opMyIibl, OMUCHIBAIOLINE CBOOOIHOE MaeHUE Teja 10
15 BEPTUKAIU (IBUKEHUE TEJIa BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3EMITH).
' I'paduky 3aBUCUMOCTH OT BPEMEHH IS IPOCKITUN YCKOPEHHUSI, TPOSKIIUUA CKOPOCTH U
KOOPJIMHATHI TPY CBOOOHOM I1aJICHUH TEJIa IO BEPTUKATHN
CkopocTh paBHOMEPHOTO JIBUKEHHUS TeJla IO OKpykHOCTU. HanpaBneHnue ckopocTH.
®opMyna 17151 BBIYUCIEHUSI CKOPOCTH Yepe3 panyc OKPYKHOCTH U NEPUOJ
oOpareHus:
U= 2nR
T
1.6

LenTpocTpeMuTenbHOe yeckopeHue. HampapiieHne e HTpOCTPEMUTENIBHOTO YCKOPEHHUSL.
®opmyra sl BHIYUCICHUS] YCKOPEHUS:

2
_w
W R




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

®dopmyiia, CBI3bIBAIOIIAS IEPUOJT U YACTOTY OOpALCHHUS:

ve L
T

1.7

Macca. IInotHocts BemecrBa. @opmyJia sl BBIYUCICHUS TNIOTHOCTH:

m

ey

1.8

Cuma — BCKTOpHAas (1)I/I3I/ILICCK35I BeanunHa. ClosKeHue CUJI

1.9

SIBnenne unepuuu. [lepsroiit 3akon HproToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

CoHalpaBiIeHHOCTh BEKTOPA YCKOPEHUS T€JIa U BEKTOpa CUJIbI, JEHCTBYIOIIEH Ha TEIIO

1.11

Bzaumopeiictue ten. Tperuit 3akon HeroToHa:

Fy 1 =-F

1.12

TpeHHe IMOKOA U TPCHUC CKOJILKCHHU. CDOpMyJIa AJI1 BBIYHUCJIICHUA MOAYJIA CHJIbL
TPCHUS CKOJIbXKCHHA:

Fo=n-N

1.13

JHledbopmarus Tena. Yrnpyrue u Heynpyrue nedopmaruu. 3akoH yrpyroi aedopmarum
(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

-1 A

m,
F = G - '—_‘
RZ
Cuia TsxecTu. Y CKOpeHue CBOOOIHOTO MaCHHS.
dopmyna 1715 BBIYUCIEHUS CUIIBI TSDKECTH BOJIM3H noBepxHocTH 3emiu: F = mg.

JiBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
Heperpy3Ku

1.15

Nwmmynbse Tema — BekTopHas (pu3ndeckas BeIMIrHa.
p=mi

Nmnynbe cucrtemsl Ten. M3Menenne nmnyibca. IMIynbe CUiibl

1.16

3akoH COXpaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
D=0, +in, U, =const

PeaxTnBHOE ABMKEHIE

1.17

Mexannueckast pabora. @opmyJia sl BBIYUCIECHUS paOOThI CUJIbL:




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

A=Fzcoscx

Mexannyeckast MOIITHOCTD:

1.18

Kunernueckas u noreHuanbHast sHeprust. @opmyiia Ais BBIYUCICHNUS KUHETUYECKON
SHEPIrUu:

2

-
B

Teopema o kuHeTHuecKor sHeprun. PopmyJia I BBIYUCICHUS TOTCHIMAIBHON YHEP-

TUH TeJa, MOJAHATOTO

HaJ 3eMIIEH:

E,= mgh

1.19

Mexannueckas OHCPIUA:
E=E.+E,

3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. Popmyiia 17 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEpruu B OTCYTCTBHE cul TpeHus: E = const.

HpeBpameHHe MEXaHHUYECKOMU OHCPI'uU IIpHU HAJIMYNU CHUJIbI TPCHUS.

1.20

[IpocTeie MeXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHHUKH.
Ppruar. Moment cuier; M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBmxHbIN 1 HeOABWXKHBIN O0510KU. KITJI mpocThIx MEXaHU3MOB,

n= Anonesas

‘iaarpaqamaﬂ

1.21

JlaBieHue TBEPAOIO Tena.

dopmya 1715 BBIYUCIIEHUS JaBJIEHUs TBEPAOIO TeNa:
F

pP=—-

JaBnenue raza. ATMocepHOe TaBieHHUE.

I'mppocraTnueckoe AaBlIeHUE BHYTPH JKUIKOCTH.

(DopMyna JJI BBIYMCIICHUA JAaBJICHUA BHYTPHU XKUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'uapaBnuyeckuii mpecc

1.23

3akoH Apxumena. @opmMyina Uil ONPEAEIeHNs BHITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH
Ha TEJI0, MOTPYKEHHOE B KUAKOCTb WM ra3:
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F,. =pgV
_:"_I;."L. p\-r

VcaoBue naBanus tena. [lnaBanue CYJIOB B BO3YXOIIJIABAHHC

1.24

Mexannueckue KoyiebaHus. AMILTUTY/Ia, IEPUOJT ¥ YacToTa Kosebanuii. dopmyna,
CBSI3BIBAOINAS YACTOTY U MEPHOJ] KOJIeOaHMiA:

1.25

MaremaTuueckuii U NPy KUHHBIA MasTHUKU. [IpeBpailieHue sHepruu npu
K0J1e0aTEIIbHOM JBH)KCHUU

1.26

3aryxatomue Kojiebanus. BeinykieHHbple Konebanus. Pezonanc

1.27

Mexanunueckue BOHbI. [Ipo1osibHBIC U TIONIEpEYHbIC BOJIHBL. J{JIMHA BOJIHBI M CKOPOCTh
pacipoCcTpaHeHHUs BOJHBI:

L=uv-T

1.28

3Byk. ['pomMKOCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKOBOM BOJIHBI HA TPAHUIIE JBYX
cpen. Mudpas3Byk u yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenne cpeaHell I0OTHOCTU BEILECTBA; apXUMEIOBOU CUJIbI; )KECTKOCTH MPYKUHBL,
Kod(duIIMeHTa TPEHHUS CKOJBKEHHsI; paOOTHI CUJIbI TPEHUS, CHIIbI YIPYTOCTH; CpeaHEeH
CKOpPOCTH JIBIKEHHS OpycKa M0 HAaKJIOHHOW TNTIOCKOCTH; YCKOPEHHS OpycKa Ipu
JBUKEHHUH 110 HAKIIOHHOMW TJIOCKOCTH; YaCTOTHI M MEepHO/ia KoJieOaHHi MaTe-
MaTHYECKOI0 MasiTHUKA; YaCTOTHI U MEpr0/ia KOJeOaHU! NPy KUHHOT'O MasiTHUKA;
MOMEHTa CHUJIbI, IEHCTBYIOIIETO HA PbIYar; paboThl CHIIbI YIPYTOCTH IIPU MOIBEME Tpy3a
C TIOMOIIIBIO HETIOABM)KHOTO 0JI0Ka; pabOThI CUJIbI YIPYTOCTH MPU MOIbEME Ipy3a C
MOMOIIBIO TOJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMENIOBOM CUIIBI OT 00bEMaA MOTPYKEHHON YacTH Tena
Y OT IUIOTHOCTH KHJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CUJIBI OT MacChl TEJA;
CUJIBI TPCHUS CKOJIBXKCHUSA OT CUJIBI HOPMAJIBHOTO JaBJICHHUA U OT pOJida MOBEPXHOCTH,
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENEHU JieopMaluu
MIPY>KUHBI; YCKOPEHHs OpyCKa OT yIJia HaKJIOHA HaIpaBJISIOIIeH; mepruoaa (4acToThI)
KOJIEOaHNUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; IeproJia KoJeOaHuil MpyKMHHOTO
MasATHHUKA OT MacCChI I'py3a U JKECTKOCTHU MPYKHUHBI; UCCIICAOBAHNUEC HE3aBUCUMOCTHU
nepuoJia KojaeOaHUi HUTSIHOrO MasTHUKA OT Macchl rpy3a. [IpoBepka ycnoBus
PABHOBCCHS pblyara

1.30

Dusuueckue a6neHuUs 8 npupooe: IPUMEPbI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMU B
JKUBOW W HEKUBOM NIPUPOJE, NEHCTBUE CHUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIMBEI U
OTJIMBBI, IBUKEHME MI1aHeT COTHEUHOM CUCTEMBI, PEAKTUBHOE ABM)KEHUE KUBBIX
OpraHU3MOB, PhIYary B TEJIE YeIOBEKa, BIMSHIE aTMOC(EPHOTO IaBJIECHUS Ha KUBOI
OpraHu3M, IJIaBaHHEe PbIO, BOCIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO

1.31

Texnuueckue ycmpoticmea. CIUAOMETP, JaTUUKU ITOJI0KEHUS, PACCTOSIHUS U
YCKOpPEHUs, AMHAMOMETP, MOJIIMITHUKH, PAKEThI, pblyar, MOABM>KHBIN U HETIOABH)KHBII
0JI0KM, HAKJIIOHHAS IUIOCKOCTh, IPOCThIE MEXAaHU3MBI B OBITY, COOOLIAFOIUECS COCYIBI,
YCTPOHCTBO BOJIONIPOBOAA, THAPABIMYECKHI ITpecc, MaHOMETp, 6apoMeTp, BHICOTOMED,
MOPUIHEBOW HACOC, ApEOMETP, 3XO0JIOT, HCIOJIb30BAHUE YIbTPAa3BYKa B ObITY U TEXHUKE

TEIUUIOBBIE ABJIEHN A

2.1

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BemecTBa. Mojenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOT0 COCTOSIHUMA BEIIEeCTBA.
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Kpucraimmaeckne u amopdHbIe TeIa

JIBr>kenue yacTtuil BeniecTBa. CBsi3b CKOPOCTH JABMKEHUS YACTUI] C TEMIIEPATYPOM.

2.2
bpoyHoBckoe nBrkenue, muddysus
2.3 CMauynBaHUE U KalWUISIPHbIE SIBJICHUS
2.4 TernoBoe pacuMpeHne u cKaTue
2.5 TemioBoe paBHOBECHE
26 BuyTtpennsist sneprus. Pabota u teronepeaaya Kak crocoObl H3MEHEHUS! BHY TPEHHEH
' SHEPIrUH
2.7 Bl Tenonepenayn: TemIONPOBOIHOCTh, KOHBEKIIHSI, U3ITyUYCHUE
Harpepanue n oxnaxnenue ten. KoamyecTBo TEIOTHL. Y AeiabHas TEMIOEMKOCTD:
2.8 » Y
Q=cm(t,—1,)
3aKOH COXpaHEHUS SHEPTUU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIJIOBOrO OanaHca:
2.9
Q1 _Qg +...=0
210 Hcnapenue u xonaeHcamus. MiaMenenue BHyTpEeHHEH SHEPTUU B IPOIECCE UCTIAPEHUS
' U KoHjaeHcaimu. Kunenue sxuakocTu. Y aeapHas TemioTa napoobpasosanus: L = Q/m
211 BiiasxxHocTh BO31myxa
[TnaBnenue u kpuctaum3anys. I3MeHeHHe BHYTPEHHEH YHEPTHH MPH TUIABJICHHH U
KpUCTAIITN3alUU. Y IelbHAs TEII0Ta TUIaBICHUS:
212 0]
ll"lh: I
m
213 BHyTpeHHSIsI SHepTrHs CrOpaHus TOTUIMBA. Y AeTbHAs TEIUIOTa CTOPaHUs TOTUTUBA: (| =
' Q/m
2.14 [Tpunimne! pabote! TernoBbix aurareneii. KI1J[ rermoBoro apuraresns
IIpaxmuueckue pabomul
W3mepenne yaenpHON TEIOEMKOCTH METAJUTUNIECKOTO IMIMHAPA; KOTUIECTBA
TEIUIOTHI, TOTyYEHHOTO BOJIOM KOMHATHOM TeMIepaTypbl (UKCHPOBAHHON MacChI, B
215 KOTOPYIO OITYIIIEH HarpeThId MIIMHIP; KOJTHMYECTBA TEILIOTHI, OTJAHHOTO HATPETHIM
[UIMHIPOM, TIOCTIE OMyCKaHMsI €T0 B BOJY KOMHATHOW TEMIEPaTyphl; OTHOCUTEIHHON
BJI&KHOCTH BO3/yXa; YAEIHHOHN TEIUIOTH TUIABJICHUs JIbaa. VccrenoBane n3MeHeHHsI
TEMIEPATypPhl BOJBI IPH PA3TUYHBIX YCIOBUSX; SIBICHUS TEIUI0OOOMEHa Ipu
CMENIMBAHUH XOJIOTHOW U ropsiuel BOJbL; MPOIECCa NCTIAPEHMS
Dusuueckue a6neHuUs 8 Npupooe: TOBEPXHOCTHOE HATSKEHHE U KaMJUISIPHBIE SIBIICHUS
2.16 B IIPHUPOJIe, KPUCTAIUIBI B IpUpPOe, u3nydeHue ConHIla, 3aMep3aHue BoJI0EMOB,
MopcKHe Opu3bl; 00pa3oBaHKe POChl, TYMaHa, HHes, CHera
Texuuueckue ycmpoticmea: KauuuIspbl, IPUMEPbl UCTIOTB30BAaHUS KPUCTAIUIOB,
2.17 YKUAKOCTHBIN TEPMOMETP, JaTUUK TeMIIepaTypbl, TEPMOC, CUCTEMA OTOILJICHUS JIOMOB,
TUTPOMETPBI, ICKXPOMETP, NTapoBasi TypOMHA, IBUTATE]Ih BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpu3aiys Tel. J[Ba Buaa SIEeKTPHUECKHUX 3apsiioB
3.2 B3anmoneiictBue 3apsokeHHBIX Tenl. 3akoH Kymnona
3.3 3aKOH COXpaHCHHMSI YJCKTPHUIECKOTO 3apsijia
34 DnekTpuyeckoe noje. Hanpsok€HHOCTD anekTpudeckoro mods. [Ipunimn

CYNEPIO3UIIH JIEKTPUUECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
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35 Hocutenu snekrpuueckux 3apsanoB. JelcTBUE 3JIEKTPUUECKOTO 0JIs Ha
' AJIeKTpUUecKue 3apsibl. [IpOBOAHUKY U AUAIICKTPUKHU
[TocTosnHHBIM 251eKTpUYecKuil TOK. [lelicTBus snekTpudeckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.
=g/t ,U=Alq
3.7 DIEKTPUUECKOE COPOTUBIICHHE. Y IETbHOE ANEKTPUUECKOE COMPOTHUBIICHUE!
' R = pl/S
3.8 3akon Oma s yyactka snekrpuueckon rernu: | = U/R
[TocnenoBarenbHOE COCIMHEHHE MPOBOAHUKOB:
- TT=TT T R—
I :I"}q '[r' —'[z'l _'[r"}-. R—Rl _R-_}
3.9 [TapannensHoe coeIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
R
U=U,I=I+I;R=—.
ST ST 2
CMeniaHHble COeTMHEHHS] TPOBOTHUKOB
3.10 PaboTa 1 momHoCTh 2s1ekTpryueckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 3
Q=1 -R-t
312 OmneIT Opcrena. MarHuTHOE 1oJie NpSIMOTO MPOBOAHUKA C TOKOM. JINHUM MarHUTHON
) WHIYKIHH
3.13 MarnuTHoO€ 1noJjie NOCTOSHHOTO MaruuTa. BzanmMoeiicTBue MOCTOSHHBIX MAarHUTOB
3.14 JIeiCTBHE MarHMTHOTO I0JIsI HA POBOJHUK C TOKOM
3.15 OnbiTel Papanes. SABneHue anekTpoMariuTHol HHAYKIMU. [lpasuno Jlenna
Ipaxmuueckue pabomol
N3mepenne 3eKTpuyecKoro CONpOTUBIICHHS PE3UCTOPA; MOIIHOCTH 3JEKTPUUECKOTO
TOKa; pabOTHI DJIIEKTPHUUECKOTO TOKA.
HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B MPOBOJIHUKE (PE3UCTOPHI,
3.16 JAMIIOYKa), OT HAIPsHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH CONTPOTUBIICHUS OT
JUTMHBI IPOBOIHMKA, TUIOIIA/IA €TO MOMEPEYHOr0 CEUEHHUS U YACIBHOTO CONTPOTUBIICHHUS.
[TpoBepka mpaBuiIa s ACKTPUISCKOTO HANIPSIKEHUS TIPH TIOCIIE0BATETHHOM
COCTMHCHUH TIPOBOJHUKOB; MPABHJIA TSI CHJIBI DJIEKTPUYECKOTO TOKA MPH
napayuieIbHOM COSTMHEHUH TPOBOJIHUKOB (PE3UCTOPHI M JIAMIIOUYKA)
Qusuueckue s1eHUs 8 Npupode. DISKTPUUECKHE sIBJICHUS B aTMocdepe,
3.17 AJIEKTPUYECTBO JKUBBIX OPTraHU3MOB, MAarHUTHOE TIOJIE 3€MJIH, APEi] MOIOCOB, POIIb
MAarHUTHOTO NOJIs JUIsl )KU3HU Ha 3emJie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IMEKTPOCKOII, aMIIEPMETP, BOJIbTMETP, PEOCTaT, CIETUNK
318 DIIEKTPUYECKOM SHEPTUH, FIEKTPOOCBETUTEIbHBIC IPUOOPHI, HATPEBATEIHHBIE
' AJIEKTPOTPUOOPHI (IPUMEPHI), ITEKTPUICCKHE TTPETOXPAHUTEIN, HITCKTPOMATHHUT,
AJIEKTPOJIBUTaTEIh NOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 DneKkTpoMarHuTHhIE BOJIHBL [1Ikana 31eKTpoMarHUTHBIX BOJTH
3.20 JlyaeBast mojienb cBeta. [IpsMonMHEHOE pacipoOCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cBerta. [lmockoe 3epkaino




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

3.22 IIpenomiieHue cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Jlucnepcus ceera

3.24 JIunza. Xox myuelt B inH3e. POKYCHOE pacCTOssHUE JIMH3bL. OnTHYecKas cuia

' sun3el: D = 1/F

3.25 I'a3 xak ontuyeckas cucrema. OnTHYecKue NpruoOops
Ipakmuyeckue pabomul
W3mepenne onTHYECKON CHITbI COOMPAIOIIEH JIMH3bI; (POKYCHOTO pAaCCTOSIHUS
coOuparoniei JIMH3bI (10 CBOWCTBY PAaBEHCTBA pa3MEPOB MpeJIMETa H N300pakeHUs,

3.26 KOT'JIa IPEeIMET PACIIONIOKEH B ABOWHOM (OKYyce), MOKa3aTels MPeIOMIICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300payKEHHSI, TIOJTYICHHOTO C TIOMOIIBIO COOMpAroIei
JIMH3BI; U3MEHEHUs (POKYCHOTO PACCTOSHHSI IBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJia
IPEJIOMJICHHUS] CBETOBOTO JIy4a OT YIJIa MaJIcHHsI HA TPAHUIIE «BO3IYX — CTEKIIO)

397 Dusuueckue senenust 6 npupoode: 3armenns ConHua u JIyHsl, IIBeTa TEJ, ONTHYCCKHE

' sIBJICHHS B aTMocdepe (1BeT Heba, pedpakims, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea: 04K, IEPUCKOM, (poToanmapar, ONTHYECKUE CBETOBO/IbI

4 KBAHTOBBGIE SIBJIEHU A

4.1 PannoaktuBHOCTH. Anb(a-, OeTa-, raMMa-u3nydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmnbiThl Pesepdoprna o paccesnuto anbbha-uactuil. [naHerapaas MoJellb aToma

4.3 CocraB aToMHOTO siipa. M30Tons!

4.4 [lepuon nmonypacnaga aTOMHBIX SIAEP

4.5 S nepHble peakiyu. 3aKOHbI COXPaHEHUs 3apsA0BOI0 U MAaCCOBOT'O YHCE
Dusuueckue a61eHUs 8 NpUpode: eCTECTBEHHBIN paJHOaKTHBHBIN (POH, KOCMHUYECKHUE

4.6 Jy4H, PaJMOAKTUBHOE U3JIy4E€HUE IPUPOIHBIX MUHEPAIIOB, IeHCTBUE PAJOAKTUBHBIX
W3JIYYEHU Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea. CIeKTPOCKOII, UHIUBUAYaJIbHBINA JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPIreTUKA




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
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