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INOACHUTEJIbBHASA 3AIIMCKA

PaGouas nporpamma no ¢pu3uke Ha ypoBEHb OCHOBHOT'O OOIIIETO 00pa3oBaHus IS
oOyyaronuxcst 7-9-x KjgaccoB pa3padoTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

o @epepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
denepauum;

o mpukaza Munnpocsemienus oT 31.05.2021 Ne 287 «O6 ytBepxkaeHun dheaepaibHOro
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHUs;

« mpukaza MunnpocsenieHus ot 18.05.2023 Ne 370 «O6 ytBepxkaeHuu deaepanbHOR
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs»;

« mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O0 yrBepxaenuu [lopsinka
OpraHu3alMK U OCYIECTBIECHUS 00pa30BaTeIbHON AESTENBHOCTH MO OCHOBHBIM
00111€00pa30BaTeIbHBIM MPOrpaMMaM — 00Pa30BaATEIIbHBIM MPOrpaMMaM Ha4YaJIbHOTO
00111ero, OCHOBHOI'O OOIIIETO U CPEAHETO OOIIEro 00pa30BAHMSY;

¢ KOHLEILNHU MpenoiaBaHus yueoHoro npeamera «dusukay;

o KoMIiekcHbIM MJIaHOM MEPONPUATHI MO MOBBIIICHUIO KaYe€CTBa MaTEMATUYECKOIO U
€CTEeCTBEHHO-Hay4YHOro oOpa3zoBaHus Ha nepuoj Ao 2030 rona;

o CI12.4.2.4283-26 «CaHUTapHO-3NUAEMHUOJIOTNYECKHE TPEOOBAHUS K OpraHU3aALMsIM
BOCITUTAHUS U OOYYEHHUS, OTJBIXA U O3J0POBJICHUS IETEH U MOJIOJCKI,

YTBEPAKIACHHBIX OCTAHOBJIEHUEM IJ1aBHOTO caHuTapHoro Bpaya ot 02.06.2026 Ne 19;
e CanlluH 2.3/2.4.4282-26 «['urueHn4YecKre HOPMATUBBI ¥ TPEOOBAHUS K 00ECIICUCHHUIO O€30MaCHOCTH

U (uu) 6e3BpeTHOCTH 7S ueoBeKa (haKTOPOB Cpe/ibl 0OMTaHUs», BCTynatoT B cuiy 1.09.2026 r.

Pabouas nmporpamMMa opreHTHpPOBaHA Ha IEJIEBbIE MPUOPUTETHI, CHOPMYITHPOBAHHBIE B
dbenepanpHOl paboueli mporpaMme BOCIIUTAaHUS U B paboueii mporpamme Bocnutanust MKOY
«Tpowurkas OIL».

[Tporpamma no gu3uke Ha ypoBHE OCHOBHOTO 0OIIEro 00pa30BaHUs COCTABIEHA HA OCHOBE
MOJIOKEHUM U TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS Ha 0a30BOM YPOBHE OCHOBHOM
o0OpazoBarenbHON MporpaMmsbl, npesacrabieHHbIX B DT'OC OO0, a Takxke ¢ yueTom
benepanbHOl padoueil mporpaMMbl BociuTaHus U KoHenuu npenojaBanus y4eOHOro
npeamera «Pu3nKa.

ConeprxaHue mporpaMmabl 1Mo (pU3MKe HaMpaBieHO Ha (POPMUPOBAHKUE €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH OOYYaIOIIMXCS U OPTaHU3AIHNI0 U3YYeHUs (PM3UKHU Ha JAeSTEIHbHOCTHON OCHOBE. B
mporpamme 1Mo (pu3uKe YIUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO MpeAMETa B peaTu3aiiu
tpeboBannii PI'OC OO0 k mIaHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM PE3yIbTaTaM
00y4eHMs, a TAKKE MEKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YICOHBIX TIPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHuUs.

[TporpamMma o (u3mKe ycTaHABIMBAET paclpeiesieHne y4eOHOro MaTepuana o rojam
o0ydeHwus (Mo KjiaccaM), IpearaeT NpUMEpPHYIO MOCIE0BATEIbHOCTh U3YUEHUS TEM,



OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS PEJAMETHOTO COJICPKAHUS U YUeTe BO3PACTHBIX
0COOEHHOCTEH 00yJarommxcsl.

[Tporpamma no ¢usuke pa3paboTaHa C LEIbI0 OKa3aHUs METOJUYECKOW OMOLIN YUUTEIIO B
co3JaHuu paboyeil MporpaMMebl 0 y4eOHOMY MPEAMETY.

dusuka ABIAETCS CUCTEMOOOPA3YIOIINUM JJIs1 ECTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
NOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMHEH,
ouosorueii, acTpoHOMuUEH U pU3ndeckoii reorpadueid, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO
KapTHHY MUPa, IPE0CTaBIsIeT Hanboiee sicHble 00pa3iibl MPUMEHEHHSI HAYYHOTO METOa
MO3HAHUsA, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Opna u3 TJIaBHBIX 337a4 (PU3nYecKoro 00pa3oBaHus B CTPYKTYpe 00IIero oopa3oBaHus
COCTOHUT B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 1 MHTEpeca K HayKe y
00yUarommxcs.

N3yuyenue ¢pu3nku Ha 6a30BOM YPOBHE IPEIOIaraeT OBIaJICHUE CAEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSACHSTH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCJICIOBAHUS;

e HHTEPIPETUPOBATH IAHHBIC U UCTOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA JJIsl TTOTYYEHUSI
BBIBOJIOB.

[enu n3yuenus (GU3MKH HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs ONPEICIICHBI B
Konnenmuu npenomaBanus yaeoHoro npeamera «dusuka» B 00pa30oBaTEIbHBIX OPTaHU3AINIX
Poccuiickoit @enepanuu, peaiu3yromnX OCHOBHbIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

Heaun nzyyenus pusuku:

o TpUOOpETeHHE UHTEPECa U CTPEMJICHHSI 00YUAIOIIUXCS K HAYYHOMY H3YyUEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJE NMO3HAHUS U (POPMUPOBAHNE
MCCIIEZIOBATEITLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;

¢dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3Y4eHHUS OCHOB CTPOCHUS
MaTepuu U PyHIaMeHTaIbHBIX 3aKOHOB (DPU3UKH;

dbopMupoBaHUEe IPEACTABICHHIA O PO (U3HUKH JIJISl PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUI O BO3MOXKHBIX cpepax Oyayiien npopeccuoHanbHOU
JESITEIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K JalbHENIIEMY 00YYEHHIO B 3TOM
HalpaBJICHUMU.

JlocTrxeHHne STUX LeNel MporpaMMsbl Mo (U3HMKe Ha yPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs
o0ecrnieunBaeTcs peICHUEM CIEIYIOINX 3aaY:



o TpUOOpETEHUE 3HAHUN O IUCKPETHOM CTPOCHUHU BEILIECTBA, 0 MEXAHUUECKHX,
TEIIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o TPUOOpETEHHE YMEHHI ONMUCHIBATH U OOBSICHATH PU3NUECKUE SIBICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHHIA;

¢ OCBOEHHME METOJOB PELICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM
¢uznyeckux Mojesnell, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAONIOAATh NPUPOIHBIE SIBJICHUS U BBIIOJHATH OIBITHI,
nabopaTopHbIe pabOThl U HKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCTIOJIb30BaHUEM
U3MEpPUTETBHBIX TPUOOPOB;

¢ OCBOCHHE MPUEMOB pabOThI ¢ UHPOpMaLIUel PU3NYECKOTO COAECPIKAHUS, BKIIIOUAS
UH(OPMAITUIO O COBPEMEHHBIX IOCTHKEHUSIX (PU3UKH, aHATIN3 U KPUTUUECKOE
OllCHHBaHUE UHMOPMAITUY;

¢ 3HAKOMCTBO cO cepaMu po(heCcCUOHATIBHON AESITENIbHOCTH, CBA3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha TOCTHKEHUSAX (PU3NUECKON HAYKHU.

Ha uszyuenue ¢pusuku (0a30BbIil YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHUs
otBonuTcsa 238 yacoB: B 7-M kitacce — 68 yacoB (2 yaca B HeJeNi0), B 8-M kiacce — 68 yacos (2
gaca B HeJlelto), B 9-M kimacce — 102 gaca (3 yaca B Heeio).

[Ipensaraemeliil B mporpaMme 1o (pu3nKe NepedeHb Ja00PaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeIbHBIN XapaKTep, YIUTEIb JeIaeT BHIOOp MPOBEACHUS JTa00OPATOPHBIX padOT U
OTBITOB C YYE€TOM UHIUBUAYaJIbHBIX 0COOEHHOCTEN 00yUYaroIuXCsl, CIIUCKa
HKCIEPUMEHTAIbHBIX 3a/1aHUH, MIpeJIaraéMblX B paMKax OCHOBHOT'O FOCY/1apCTBEHHOIO
9K3aMeHa Mo (PU3HKE.

Jlns peanu3anyy MporpaMMBbl UCITOIB3YIOTCS YUeOHUKH, TOMYIIICHHBIC K UCIIOIb30BaHUIO TTPH
peanu3aiyy UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTeIbHBIX MPOTPaMM
Ha4yaJbHOIO 00IIEro, OCHOBHOTO OOIIET0, CPEAHEro 00I1Iero 00pa3oBaHus OpraHUu3aIUusIMH,
OCYIIECTBIISIOMUMH 00pa30BaTEIbHYIO IEATSILHOCTD, PUKa30M MUHIIPOCBEIIICHUS OT
22.06.2026 Ne 436:

o ®usuka: 7-i knacc: 6a30BbIi YPOBEHb: YUECOHUK; 3-€¢ U3aHue, epepadboTaHHoe/
[Tepeimkun .M., IBanoB A.U., AkunonepHoe o61iecTBo «M31aTenscTBo
"IIpocBemienue" »;

o ®usuka: 8-if k1acc: 6a30BbIN YPOBEHb: YUCOHUK; 3-€ U3aHue, epepaboTaHHOe/
[Teprimkun U. M., UBanoB A. U., AkuinonepHoe obiiectBo «M31aTeancTBo
"IIpocBemienue"»;

o ®usuka: 9-ii kiacc: 0a30BbII YPOBEHb: YUeOHUK; 3-€ U3/1aHue, nepepadboTaHHoe/
[Meppimkua U. M., I'ytauk E. M., BanoB A. U. u apyrue, AKnimoHepHoO€e 00111eCTBO
«M3narensctBo "[IpocBenienue»;

DJIEKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCyPChl, JOMYIIEHHBIE K UCTIOJIb30BaHUIO MIPU
peanu3alnry UMEIOIINX TOCYIApPCTBEHHYIO aKKPEUTAIIMI0 00pa30BaTeNIbHbIX MPOTpaMM



HAyYaJIbHOTO 00IEro, OCHOBHOTO OOIIETr0, CPEIHEro 00I1ero oopa3oBaHus MPUKA30M
Munnpocsenienus ot 23.07.2025 Ne 551:

o DIEKTpOHHBIN 0Opa3oBaTenbHbIi pecypc. duszuka 7-9 kimacc OO0 «9K3AMEH-
MEINA»;
o AjanTuBHBIN KOMIUIEKC TI0 ¢usuke 7 -9 xkimacca OO0 «Aﬁ-CMAPT»;
dusuka, 7 - 9 knacce TAOY BO MI'TIY



COJEPXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOIIET0 MUPA.

®dusnka — Hayka o npupone. SBieHus npupoasl. PU3NUYECKHE SBICHUA: MEXaHUYECKUE,
TEIUIOBBIC, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuuyuHbl. M3Mepenne ¢usnueckux BenuuuH. Duszmueckue MNpuOOPEHI.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CuCTeMa €AUHULL.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAYKH H3y4daloT MpUpoay. EcTecTBeHHOHAYUHBIN
METOJI IO3HaHUS: HaONIOJEHHE, IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHUE THUIIOTE3,
HKCIEPUMEHT 110 MPOBEpPKE THUIOTE3, OOBSICHEHHWE HaOmoaaeMoro ssieHus. OmnucaHue
(bU3UYECKUX SIBJICHUN C TIOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHuueckue, TEeIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznyeckue NpuOOPHI U MpoLEIypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U LIU(PPOBBIM

prudOpPOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHue UEHbI JeJIeHUs IKaIbl U3MEPUTEILHOTO TpUOOpa.
N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

ok wbnPE

N3mepeHne TtemmepaTypbl IPU NOMOIIM >KUAKOCTHOIO TEPMOMETpAa M J1aT4MKa
TEMIIEPATYPHI.
6. IIpoBeneHnue uccieqoBaHMUsI MO MPOBEPKE TUIOTE3bl: AAJBHOCTh IMOJNETA IIApHKa,
NYIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BellecTBa: aTOMbl W MOJIEKYJBI, MX pa3Mmepbl. ONBITHL, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBrkeHne yactull BemlecTBa. CBS3b CKOPOCTM JBHKEHHS YaCTHI[ C TEMIIEpPaTypOM.
bpoyHoBckoe nBwxkenue, auddysua. BzaumoneicTBue 4YacTWIl BEIIECTBA: MPUTSKEHUE U
OTTAJIKWBaHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEM W  TBEPIBIX
(KpUCTAIIIMYECKUX) Tel. B3auMOCBs3b MEXIy CBONCTBAMH BEILIECTB B PA3HBIX arperaTHbIX

COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSIHUN
BOJIBL.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBHKECHHUS.

2. Habmonenne nuddysun.

3. Habmionenue siBneHui, OOBSICHSIIOMUXCS TPUTSHKCHUEM WJIN OTTATKWBAHUEM YaCTHI]
BEIECTBA.

Jlabopamopnsie padomul u onsimel.



1. Ouenka nuameTpa aToMa METOJIOM PSJIOB (C UCIOb30BaHUEM (GoTorpaduii).

2. OnbIThI 10 HAOJIOCHHUIO TETIOBOIO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe IBHXKEHUE. PaBHOMEpHOE M HepaBHOMepHOe ABMkeHUEe. CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacYéT myTH U BpEMEHHU JIBU>)KCHUSL.

SBneHne wHepHuU. 3aKOH MHEpUHUH. B3amMmoaeicTBHE Tel KaKk NPUYMHA W3MEHEHUS
CKOpPOCTH ABMXEHUS Tell. Macca kak Mepa nHepTHocTH Tena. [IlmotHocte BemiectBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.

Cuna kak XapakTepucThka B3aummojeicTBus Teil. Cuia ynpyroctd u 3akoH ['yka.
N3mepeHne cuibl ¢ MOMONIBIO AMHAMOMETpA. SIBIIEHHE TATOTEHUS W cuja TsbkecTu. Cuna
TSHKECTH Ha Apyrux Iuianetax. Bec tenma. HeBecomocth. ClioxkeHH€e CUil, HAMPABICHHBIX IO
onHoW mpsMou. PaBHoxevicTByromas cuil. Cuia TpeHus. TpeHHe CKOJNBXKEHUS U TPEHHE
nokos. TpeHue B NpUpojie U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne CKOpoCTH NMPSIMOJIMHENHOTO JBUKEHHS.

HabGnronenue siBjeHUs] HHEPLIVH.

HabGnronenne n3MeHeHnst CKOpOCTH MPY B3aUMOJICUCTBUM TEJl.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

CrnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHON MPSMOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABMKEHMS (IIapuKa B KUJKOCTH, MOJEITU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TakK Jlajee).

2. OmpeneneHne cpeaHel CKOPOCTU CKOMBKEHHS Opycka WIM MIapuKa MO HAKIOHHOMN

o0k whpE

IJIOCKOCTH.
3. Ompenenenue MIOTHOCTU TBEPIOTO TeNa.
4. OmnbIThl, I€MOHCTPUPYIOILIUE 3aBUCUMOCTh PACTsDKEHUS (eopManun) IpyKUHBI OT
MTPUJIOKECHHOMN CHUJIBI.
5. OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHHS OT BEca Tesa U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CrocoObl yMEHBIIEHHMS] M YyBelWyeHus JaBieHus. JlaBienwe rasa.
3aBUCHUMOCTh JaBJIeHUS ra3a OT 00b&Ma, TemmepaTypbl. llepenada maBieHus TBEPIBIMU
TeJaMu, XUIKOCTAMH W Ta3zamu. 3akoH Ilackais. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTh
JaBJIEHUs KUAKOCTU OT IiiyOuHbl. 'mapocratuueckuil napanokc. CooOmiaromuecs cocyabl.
['mapaBnnyeckne MEXaHU3MBbI.

Atmocdepa 3emnn u armocepHoe AasieHue. lIpuunHbl CylecTBOBaHUS BO3AYIIHON
o6onoukn 3emmn. OnbiT Toppuuennu. U3mepenue atmocdepHoro naBieHus. 3aBHCUMOCTh
atMoc(epHOro JaBl€HUs OT BBICOTHI HaJ ypoBHeM wMops. [Ipubopbsl ans wusmepeHus
aTMOC(EpPHOro JaBJICHUS.



JlencTBue KUIKOCTHM M Tra3a Ha IIOTPYKEHHOE B HHUX TENO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBaHue.
Jlemoncmpayuu.

ok wnE

© N

3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmaromuecs cocyabl.

['mapaBauueckunt mpecc.

[IposiBnenue nefcTBust aTMOCHEPHOTO TaBICHHUS.

3aBUCHMOCTh BBITAJKMBAIOIIEH CHJIBI OT OOBEMa MOTPY:KEHHON YacTH Tela H
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKUBAIOIIEH CUJIbI BECY BBITECCHEHHON YKUJKOCTH.

VYcmoBue IIaBaHWs TeEN: IUIABAHWE WM IOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBaHue 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOrPYKEHHON B )KUJIKOCTh
4acTH TeJa.

OnpeneneHue BBITAJIKUBAIOLIEH CHIIBI, JEWCTBYIOIIEW HA TEJIO0, MOTPYXKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCHUMOCTH BBITAJKHBAIOIIEH CHUJIBI, JEWCTBYIOIIEW Ha TEIO B
KUJKOCTH, OT MacChl Tea.

OneITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAKOLIECH CUIIBI, JEHCTBYIOIIEH Ha
TEJIO B )KUJKOCTH, OT 00bEMA MOTPYHKEHHOMN B )KUJIKOCTh YAaCTU TeJla U OT TUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeoMeTpa WIM KOHCTPYMPOBAHUE JIOAKA W ONpENEIICHHE €€
rpy30N0ABEMHOCTH.

Pasznea 5. PaGoTra u MOIIHOCTB. JHepPrus.
Mexanuueckasi pabota. MOIIHOCTS.

Ilp
pbIyara.
KIL ip

OCThI€ MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHUs
[Ipumenenue nmpaBuiia paBHOBECHS phiuara K 0J10Ky. «30JI0TO€ TPABUIIO» MEXAHUKH.
OCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasa sHeprus. KuHeTmueckas W mnoTeHIMalibHas sHeprud. [IpeBpameHue
OJHOTO BUJIa MEXAHUYECKON SHEPTUU B APYroM. 3aKOH COXPAHECHUSI SHEPTUU B MEXAHUKE.
Hemoncmpauuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1.

2.

3.

4.
8 KUIA

Omnpenenenne paOOTHl CWIBI TPEHUS IPU PAaBHOMEPHOM [BWKEHUM Teja IO
TOPU30HTAJIbHOW IIOBEPXHOCTH.

HccnenoBanue yCia0BUM paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM ITIIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXaHUYECKOU SHEPTUHU.
CC



Pa3nea 6. TenioBbIe AIBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOEHHUS BEILECTBA.
Macca u pasmepsl aTOMOB M MOJEKYJ. OMNbITHI, MOATBEPKIAIOIINE OCHOBHBIEC MOJIOKEHUS
MOJIEKYISIPHOKUHETUYECKON TEOPHH.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOTo COCTOSHUN BemiecTBa. Kpucrammuyeckue
u amopdubie Tena. OObsICHEHHME CBOMCTB Tra3oB, >KHAKOCTEM M TBEPIBIX TEN HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. CMauMBaHHWE W KalWJUISIPHBIC SIBJICHUSA.
TemnnoBoe pacIMpeHUE U CKaTHUE.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBUXKEHHUSI YacCTHIL.
Buytpennsis sHeprug. CnocoObl M3MEHEHUsS BHYTPEHHEW SHEpPruu: TeIulonepenadya Hu
coBepiieHue padboTel. Buapl Tenonepeaaun: TeIONPOBOAHOCTb, KOHBEKITUS, U3TyUCHHUE.

KonudectBo TerioTel. YjenbHas TEMIOEMKOCTh BEIIeCTBA. TeEMIO00OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. [lnaBieHue u oTBepAEBaHUE KPUCTAIUIMUECKUX
BEILIECTB. YenbHas TemioTa raBieHus. [lapooOpasoBanue u KoujeHcauus. VcnapeHue.
Kunenue. YnenpHas TerioTa mapooOpa3oBaHMs. 3aBHUCHUMOCTh TEMIEPATypbl KUIECHUS OT
aTMOC(EPHOTO JaBIICHUS.

BrnaxnocTh BO3ayXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEMIOTA CTOPAHUSL.

[Tpunuunel padoTel TernoBbix aBuratenedt KIIJ[ TemmoBoro asuratens. TerioBbie
JBUTATEIIN U 3alIUTa OKPYKAIOIIEN CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

HaOGmronenre OpoyHOBCKOTO ABUKEHUS.

HaGmonenune nuddysuu.

HaOmronenne sBiieHni cMauMBaHUs M KAWL PHBIX SIBJICHUH.

HabnroneHue TemioBoro pacuiupeHus Tel.

M3meHeHne naBiaeHus raza npu U3MEHEHUU 00bEMa U HAarpEeBaHUU UITH OXJIKICHUH.
[IpaBwiia u3MepeHus TeMIepaTyphl.

Bunbl Tenmonepenaym.

OxJnaxieHue Ipu COBEPIIICHUHN paOOTHI.

. HarpeBanue nipu coBepIiieHIN pabOThl BHEITHUMU CHUJIAMHU.

10 CpaBHeHHE TEMIOEMKOCTEHN pa3InuHbIX BEIECTB.

11.HaOmronenue KUIeHus.

12.HabnrogeHune mocTOsSTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13.Moenu TEemIOBEIX ABUTATENIEN.

Jlabopamopnsie padomul u onsimel.

OnpIThl IO OOHAPYKEHUIO NEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITHl IO HAOTIOIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B, JKUIKOCTEH U TBEPABIX TEIl.
OnpeneneHue AaBlIeHUs BO3yXa B OAJIOHE IIIPUILA.

OnpIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTH JIaBJICHHSI BO3AyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXKICHUS.

©oo~NO Ok wWNE
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6. [IpoBepka ruUMOTE3bl JUHEHHON 3aBUCUMOCTH [JIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmionenue n3aMeHeHHs] BHYTPEHHEH PHEPruu Tella B pe3yJibTare TeIulonepeaaun u

pabOThI BHEITHUX CHIL.

8. Uccnenoanue sSBICHUS TEIUIOOOMEHA TPU CMETIIMBAHUH XOJIOAHOW M TOpSTYEH BOIBI.

9. OmpeneneHre KOJIWYECTBAa TEIJIOTHI, IOJYYEHHOTO BOJOM MpU TEIIo0oOMEHEe C

HarpeThiM METAJUIMYECKUM LIIIMHIPOM.

10.Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpoiiecca UCIapEHUs.

12.0Onpenenenne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

13.0Omnpenenenue yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazges 7. JjekTpuiecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTpusanus Ten. [[Ba poaa snekTpudecKux 3apsaaoB. B3amMonencTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHUMOCTH CHJIBI B3aUMOJCHCTBHS 3apSYKEHHBIX TEJI OT BEIUYUHBI
3apsJIOB U PACCTOSIHUS MEXK]TY T€JIaMH).

Onektpuueckoe noje. HanpsskEHHOCTE 3ieKTpudeckoro nouist. [IpuHuun cynepno3uunn
AIEKTPUUECKUX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocuremn snmeKkTpudecKux 3apsiaoB. DIIEMEHTApHBIA JJIEKTpUYeCKHi 3apsan. CTpoeHue
atoMa. [IpoBOAHUKYN U TUATEKTPUKHU. 3aKOH COXPAHEHUSI IEKTPUUECKOTO 3apsiia.

DONEeKTPUYECKU TOK. YCIIOBHSI CYIIECTBOBAHHS JJIEKTPUUYECKOTO TOKa. VICTOYHUKH
MOCTOSTHHOTO TOKa. J[eWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHUI TOK B KUJKOCTSX U ras3ax.

Onekrpuueckass nenb. Cwia Toka. OnekTpuueckoe HamnpsbkeHrne. ConpOoTHBIIECHUE
MPOBOJIHUKA. Y JIEJIbHOE CONPOTUBICHUE BemecTBa. 3akoH Oma s yd4acTKa LEnH.
[TocnenoBaTenbHOE U ApaIEIbHOE COCIMHEHNUE IPOBOJHUKOB.

Pabora u MOIIHOCTH 3JIEKTpHUUYecKoro Toka. 3akoH Jlkoyns—JleHma. Daekrpuueckue
LEMU U OTPEOUTENHN IEKTPUUECKOM Hepruu B ObITy. KopoTkoe 3aMbIkaHuE.

[TocTosiHHBIE MarHuThl. B3auMoAEHCTBHE NOCTOSIHHBIX MAarHUTOB. MAarHuWTHOE MOJIE.
MaruauTHoe noJjie 3eMJIM U €ro 3HaueHHe s Ku3HM Ha 3emuie. OnbIT DpcTena. MarautHoe
MOJIE DJEKTPUYECKOr0 TOKa. IIpuMeHeHne J3JeKTpOMarHuToB B TEXHHKE. JlelicTBue
MarHdTHOTO TIOJII Ha TPOBOJAHUK C TOKOM. OJIEKTPOJBUIaTellb MOCTOSIHHOTO TOKA.
Hcnonb30BaHuE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apajnies. SBieHue daekTpoMarHuTHOW uHAYKUMH. [IpaBuno Jlenna.
Onextporenepatop. CrocoObl MOTy4YEHUs SIEKTPUUYECKON HSHEPruu. DIJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOUYHHUKAX SHEPTHUH.

Jlemoncmpayuu.

DJeKTpU3aus TeJl.

JIBa pona 3JIEKTpUYECKHX 3apsi0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE IEKTPOCKOIIA.

DneKTpocTaTuiecKast HHAYKIHUS.

3aKOH COXPAaHEHUS ANEKTPUUECKUX 3aPAT0B.

[IpOBOAHUKH U TUDIIEKTPUKH.
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7. MopaenupoBaHuE CUIIOBBIX JIMHUN 3JEKTPUUYECKOTO TOJIS.

8. McToYHMKH MOCTOSIHHOTO TOKA.

9. JleicTBUS IIEKTPUUECKOTO TOKA.

10.2OneKkTpruYeCcKuii TOK B KUIKOCTH.

11.T"a30Bblit pa3psia.

12.3MepeHne Cuiibl TOKa aMIepMETPOM.

13.3Mepenne 3IeKTPUIECKOTO HAPSHKEHUS BOJIBTMETPOM.

14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3IeJICHUS TOJIOCOB MarHUTA.
17.MonenupoBaHiEe MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18.0OmbIT DpcTena.

19.MarauTHoe€ 1oJjie TOKa. DJIEKTPOMAarHuT.

20. [leficTBHE€ MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM.

21.25eKTpoABUTaTENh MOCTOSTHHOTO TOKA.

22.UccnenoBaHue SBJICHUS AIEKTPOMATHUTHON UHIYKIIUH.

23.0mnbiTel Dapages.

24.3aBUCUMOCTD HaIlpaBJICHUS HHAYKITMOHHOTO TOKA OT YCIOBHH €r0 BOSHUKHOBEHHUS.
25.905eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITHl IO HAOTIOEHUIO PTIEKTPU3AIMH T MHAYKIIMEH U MPU CONIPUKOCHOBEHHH.
HccnenoBanne neMCTBUS SJIEKTPUYECKOTO OIS Ha MPOBOAHUKH U TUDJIEKTPUKH.
COopka 1 npoBepka pabOThI NEKTPUUYECKOM 1IEMU MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHure U peryJupoBaHUe HAIIPSAKEHUS.

HccnenoBanre 3aBUCHUMOCTH  CWJIBI  TOKAa, MAYIIETO YEpe3  PEe3UcCTop,
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

ok wnE

7. OnbITEl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh  DJEKTPUUECKOTO  COMPOTUBIICHUS

IIPpOBOJHHKA OT €I'0 AJIHHEI, INIOMIAAN ITIOIICPCUHOTI'O CCUCHHWA U MaTCpHaiia.

8. IlpoBepka mpaBumia CIOKCHHUS HANPSHKCHUN TPH IIOCIIEIOBATCIBHOM COSTUHCHHUH

JBYX PE3HCTOPOB.

9. IlpoBepka mpaBuia jsi CUJIbI TOKA IIPU MApaUIeIbHOM COEIMHEHUH PE3UCTOPOB.
10.Onpenenenue pabOThI AESKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
11.Omnpenenenne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJIEISIEMOU Ha pE3UCTOPE.

12.VccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, HAYIIETO Yepe3 JTaMIIOUKY, OT HAMPSKCHUS

Ha HEl.
13.Onpenenenue KII/ narpeBarersi.
14 .VccnenoBanrie MarHUTHOTO B3aMMOJICUCTBUS TTOCTOSIHHBIX MarHUTOB.

15.I/I3yquHe MAarouTHOIrO IIOJII IIOCTOAHHBIX MAIrHHUTOB IIPHU HX O6T>€I[I/IHGHI/II/I )51

pazzieieHu .
16.WccnenoBanue NeWCTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17.00bIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbl B3aUMOAECUCTBUS KATYIIKH C TOKOM
Y MarHuTa OT CWJIbI TOKA U HalpaBJIEHUs TOKA B KATYIIIKE.

18.M13yueHue nelicTBUS MarHUTHOTO TIOJISl HA POBOJHUK C TOKOM.

19.KoHcTpynpoBaHue 1 u3yueHue padoThl JEKTPOIBUTATEIS.

20.Uzmepenue KIIJI anexTpoaBUTraTeIbHON YCTAaHOBKH.

21.0nBITBl IO MCCIICAOBAHUIO SIBJICHMS 3JIEKTPOMATHUTHOM MHIYKIMM: HCCIIEOBaHUE

VU3MEHEHUH 3HAYEHUS U HAIPABJICHHUs] HHIYKIIMOHHOTO TOKA.
9 KVIACC

Pasznea 8. MexaHuyeckue siBJ1eHUsI.

Mexanudeckoe nBrxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHMYECKOTO JBWKEHMA. PaBHOMEpHOE IpsAMOJIMHEWHOEe nBukeHue. HepaBHomepHOE
NPSMOJIMHEWHOE ABWKEHHE. CpenHsiss W MTHOBEHHAs CKOPOCThb TeJld NMPU HEPABHOMEPHOM
JBU>)KCHUU.

VYckopenue. PaBHOyckopeHHOe TNpsMONMHENHHOe aABMKeHue. CBoOOIHOE TaJeHHUE.
OmnbiTel ['anunes.

PaBHOMepHOE nBUXKEHUE MO OKpyXHOCTHU. [lepuon u yacrora obpamienus. JIlunelinas u
YTJIOBAasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBoii 3akoH Hprtorona. Bropoint 3axkon Herotona. Tpernii 3akon Herorona. [IpuHiun
CYNEPIO3ULINU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUs CKOJIbKEHHS, CHJIA TPEHUS
IIOKOS1, IPYTHE BUABI TPEHUS.

Cuna TSHKECTHM M 3aKOH BCEMHUPHOIO TATOTEHHs. Y CKOpEHUE CBOOOIHOTO MaJEHUS.
JBmwxenne mianer BOkpyr Connua. IlepBasg xocmuueckas ckopoctb. HeBecomocTs u
IIEpErpy3KH.

PaBHOBecne MarepualibHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynee Tena. U3smMenenue umnynbca. UMnynbe cuiibl. 3aKOH COXPAaHEHUSI UMITYJIbCA.
PeakTnBHOE BMKEHUE.

Mexannyeckasi pabota u MomIHOCTh. PabGota cun TsxecTH, ynpyroctu, TpeHus. CBs3b
Hepruu U pabotel. [loTeHIManbHas SHEPrusl Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3E€MIIH.
[loreHunanbHass »HEpPrus CxaToil npyxkuHbl. Kunetmueckas osHeprus. Teopema o
KMHETUYECKOW dHEPTUHU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMUECKOTo ABMKEHHUS TeJla OTHOCUTENIHO Pa3HbIX TeJ OTCUéTa.

2. CpaBHeHuE IIyT€W M TPACKTOPUN JBUIKEHUS OJHOIO U TOTO K€ Tela OTHOCHTEIBHO

Pa3HBIX TEJ OTCYETA.

3. M3mepeHue CKOpoCTH U YCKOPEHUS PSMOJIMHENHOTO IBUKEHMUSL.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.
5. HaOmronenue ABMKEHUS TENA 10 OKPYXKHOCTH.

&



6. HaOmionenne MexaHMYeCKHX SIBJICHUM, MPOMUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIB’KEHMHM OTHOCUTEJIBHO KaOMHETa
bu3uKH.

7. 3aBHUCHMOCTbH YCKOPEHHMS TeJla OT MACChI TEJIA U JEHCTBYIOLIEH HA HETO CUJIBIL.

8. Habmronenue paBeHCTBa CUII TIPH B3aUMOJICHCTBUU TEII.

9. N3meHeHue Beca Teja NpU YCKOPEHHOM JIBUXKEHUU.

10.Ilepenaya umiynbca Npu B3aUMOICHCTBUU TEll.

11.TIpeobpazoBanusi JHEPTUH MPH B3aUMOICUCTBUU TEJl.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUU.

13.CoxpaneHnne uMIybca Ipu aOCOTIOTHO YIIPYTroM B3aUMOICHCTBUU.

14 HaGnrogeHne peakTUBHOTO ABUKCHUSI.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IIPU CBOOOTHOM MaJCHUU.

16.CoxpaHeHrne MEXaHMYECKOM SHEPTUU TIPU ABMKCHUH TeJa MO ACHCTBHEM MPYKUHBIL.

Jlabopamopuvie pabomul u onvimol.

1. KoHctpyupoBaHue TpakTa JJIsl pa3roHa W JajdbHEWILIEro paBHOMEPHOTO JBMKEHUS
IapUKa WIN TEIEHKKH.

2. OnpeneneHue CpeaHE CKOPOCTH CKOJIbKEHHsSI OpycKa WM JABW)KECHHUS IIapuKa I10
HAKJIOHHOU IUTOCKOCTH.

3. OmpeneneHne yCKOpEHHUs Tela MPH PaBHOYCKOPEHHOM IBMKCHHH IO HAKJIOHHOM
IJIOCKOCTH.

4. UccnenoBaHue 3aBUCHUMOCTH NMYTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

5. IlpoBepka rumoTe3bl: €ciu MpPU PABHOYCKOPEHHOM JBW)XEHUM 0€3 HadalbHON
CKOPOCTH IyTH OTHOCATCA KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. WccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJIBXEHHSI OT CHJIbl HOPMAaJbHOTO
JTABJICHUS.

7. Onpenenenue kKodQPuUIMEHTa TPEHUS CKOTbKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHUHU Tejla IIO0

TOPU30HTAJIbHOM MOBEPXHOCTH.
10.Onpenenenue paboOThl CWJIBI YNPYTrOCTH TMPU TOABEME Tpy3a C HCIOJIB30BAHHEM
HEMOJABW)XHOTO U MOABUKHOTO OJIOKOB.

11.M3y4yeHue 3aKOHa COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe npmxeHre. OCHOBHbBIE XapaKTEPUCTUKU KOJEOAHW: mepuoi, 4acToTa,
aMIUIUTyna. MaremMatuueckuili U TpPYXKUHHBIM MasTHUKU. [IpeBpailieHue 5»HEepruu Mnpu
K0J1e0aTeIbHOM JABUKEHUU.

3aryxatomue konebanus. BeiHyxnennsie konebanus. Pesonanc. MexaHndeckue BOTHBI.
CpoiicTBa MexaHW4eCKUX BOJH. [IpomonbHBIE M TONEpeYHble BOJHBL. J[IMHA BOJHBI U
CKOpOCTh €€ pacrpocTpaHeHus. MexaHWdyecKue BOJHBI B TBEPAOM Tele, CEHCMUYECKUE
BOJIHBI.
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3Byk. [’ poMKOCTB 3ByKa M BeIcOTa TOHa. OTpakeHue 3Byka. IHQpa3Byk U yiabTpa3ByK.
Jlemoncmpayuu.

Habmoienue xonebanuii Ten noja JeHCTBUEM CUJIBI TSKECTHU U CHIIBI YIIPYTOCTH.
Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmoienue BBIHYXIEHHBIX KOJIEOaHHUI U pe30HaHca.

PacnpocTpaHeHue npoAoabHbIX U TONEPEYHBIX BOJIH (HA MOJENN).

HabiroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

ok wnE

Jlabopamopuvie pabomul u onvimol.
1. Ompenenenne 4aCTOTHI M MIEpUOAA KOJIEOAHUH MAaTEMaTHYECKOTO MAasSTHHKA.
2. OmpeneneHue 4acTOThl U IEpHo/ia KoiaeOaHuii Mpy>KMHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCUMOCTU TEepHoja KoieOaHUil MOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MepUoa KOJeOaHUN MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH MepuoAa KOJeOaHWM Tpy3a, MOJBEIMIEHHOTO K HUTH, OT
Macchl rpy3a.
6. OmpITeI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh TIEpPHOJA KOJICOAHWH TIPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaJIeHUS.
Pazgea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA AJEKTPOMArHUTHBIX
BoiH. [llkama »JEKTPOMAarHUTHBIX BOJIH. VCMOJB30BaHUE 3JIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSA3MU.
DnekTpoMarHuTHast npupoja ceeta. CKopocTh cBeTa. BoaHOBEIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. V3y4yeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIbI0 MOOUIIEHOTO Tene(oHa.
Pa3gen 11. CBeToBbI€e SIBJIEHHS.
JlyueBasg monens cera. Mctounuku cBeta. [IpsmMonmHEnHOE pacrpoCTpaHEHUE CBETA.
3atmenuns Connua u JIyasl. Otpaxenune ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cBeta. 3akOH mpesnomiieHHs cBeTa. [loHOE BHYTpEHHEE OTpPAKEHUE
cBera. Mcnonb30BaHNE MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJIAX.
JIunza. Xox nydeit B nmuH3e. OnTuyeckas cucrema (Qoroamnmapara, MHUKPOCKOIA U
Teneckona. I’ a3 kak ontudeckas cuctemMa. bam3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Oenoro cBera B crekTp. OmbiThl HbloToHa. CnojkeHHe CHEKTpaIbHBIX
uBeTOB. /lucnepcus cera.
Hemoncmpauyuu.
1. TpsmonuHeHOE pacIpOoCTpaHEHUE CBETA.
2. OTpaxeHue cBeTa.



[Tonyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue cBera.

OnTuyeckui CBETOBO/.

Xopx jtydeil B coOuparonieit JIMH3e.

XO0J Iy4yer B pacCenBaIOIIECH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.

. [Ipunnun aeiictBus oTtoanmnapara, MUKpOCKOIA U TEJIECKOIIA.
10.Mogensb rnasa.

11.Pa3noxxeHue 6e10ro CBETa B CIEKTP.

©ooNOR W

12.Tlonyuyenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH yTJla OTPaKEHHS CBETOBOTO JIyda OT YIJIa MaJIeHUs.

2. V3ydeHne xapakTEPUCTHK U300pKCHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccrmenoBanue 3aBUCMMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO JIy4a OT yTjia MajcHus Ha
TPAHULE «BO3TYX—CTEKIIO.

[ToyyeHune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue GOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOMpPAIOIEH JTUH3bI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 10 BOCHPUSTHIO LBETA MPEIMETOB MPU WX HAOIIOJCHUHU 4Yepe3 ILBETOBBIC
GbUIBTPHL.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmnsiTel Pe3epdopaa u miianerapHas mozenb aroMa. Moaens aroma bopa. Mcnyckanue u
MOIJIOICHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Alnbda, Oeta- M ramma-uznydeHus. CTpoeHHUE aTOMHOTO sjipa.
Hyxnonnas mopaens aromuoro siapa. KMzortombl. PamnoaktuBHBIE TpeBpaimieHus. [lepron
MOJIypaciajia aTOMHBIX SIAEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MAacCCOBOTIO YMCEN. DHEPrus
CBsI3U aTOMHBIX sfep. CBsi3b Macchl W dSHepruu. Peaknuu cUHTE3a U JIeNICHUs sAep.
Nctounuku 3neprun CosiHIla U 3BE3.

N o b

SnepHas sHepreTuka. JlelcTBUsI paAMOAKTUBHBIX W3IyYCHUN HA )KUBBIC OPTraHU3MBI.

Hemoncmpayuu.

CrekTpbl U3Ty4EHUS U TIOTJIOIICHUS.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTp BoAopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.

Pabora cuéTumka HOHU3UPYIOUTUX U3TYYCHUH.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOmroneHue CIIONMIHbIX U JIMHEHYATHIX CIIEKTPOB U3ITYUEHUS.

2. UccnenoBanue TPEKOB: M3MEPEHWUE SHEPTHHM YACTHIBI 10 TOPMO3HOMY MyTH (II0
dboTtorpadusim).

3. W3mepenue paaroakTUBHOTO (OHA.

o0k wnE



IHoBTOPHUTEIHLHO-00001IAKO AT MOYJIb.

[ToBTOpHTENEHO-0000IIAIOIINIT MOy b TPEIHA3HAYCH [T CUCTEMATU3aIlH U 0000IIeHUS
IPEJIMETHOTO COJICPIKAHUS U OIIBITA JIEATEIBHOCTH, MPHUOOPETEHHOTO MPU H3YYCHUH BCETO
Kypca QU3UKH, a TAKKe I OJrOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 9K3aMEHY I10
duznke 1151 00yJarOmMXCsl, BBIOPABIIKUX 3TOT YU€OHBIN MpeIMeET.

IIpy n3ydyeHnu TaHHOTO MOAYJISA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIIBI ACATEIBHOCTH, HA
OCHOBE KOTOPBIX 00ECTIeUnBAETCS JOCTHXKEHUE IPEIMETHBIX M METaNPEeIMETHBIX
IUTAHUPYEMBIX Pe3yJIbTaTOB 00yUeHUsI, HOPMHUPYETCs €CTECTBEHHO-HAYYHAs! TPAMOTHOCTD:
OCBOEHHE HAYYHBIX METOJIOB MCCIIENOBAHUS ABICHUM IIPUPOIBI U TEXHUKH, OBJIAJICHUE
YMEHUSIMHU OOBSCHATH (PU3NUECKUE SABJICHUS, IPUMEHSS IOJyUYEHHBIE 3HAHUA, PellaTh 3a1a4H,
B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMONATBHO ACSITEILHOCTHBIN XapaKTep JAaHHOTO pa3jieia pealn3yeTcs 3a CYET TOro, 4To
oOyyJaronuecs: BEIOMHAIOT 3aJ]aHusl, B KOTOPBIX UM IpeJIaraeTcs:

Ha OCHOBE IMOJYYECHHBIX 3HAHUN Pacro3HABaTh U HAYYHO OOBACHATH (DU3NUECKUE SBJICHUS B
OKPY Aol NpUPOJIe U MOBCEIHEBHOM KU3HMU;

¢ HCIIOJIb30BATh HAYYHBIE METOJIbI UCCIIEOBaHUS (DU3NUECKUX SIBJICHUI, B TOM YUCIIE
JUTSI IPOBEPKU TMIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJOB;

o OOBSCHATH HAYYHbIE OCHOBBI HaN0O0JI€€ BaKHBIX JOCTHKEHUNH COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMED, MPAKTUYECKOTO UCIIOIb30BaHNS PA3JIMYHBIX UICTOYHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHUs BCEX N3BECTHBIX BUJIOB
SHEPTHUHU.

Kaxmgas w3 TeM JaHHOTO MOJIYJS BKJIIOYACT JKCICPUMEHTAIbHOE HMCCIICI0BAHUE
oboOmaromniero xapakrepa. MoIynb 3aBepmIacTCs MPOBEICHUEM JIHArHOCTHUYSCKON U
OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIET0 00pa30oBaHUsI.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue (pu3nKy Ha ypOBHE OCHOBHOT'O O0IIEr0 00Opa3oBaHus HAIIPABICHO Ha
JOCTHXKEHHUE TMYHOCTHBIX, METANIPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JInyHOCTHBIE pe3yIbTAThI

B pesynbraTe nzydenus Gpu3MKu Ha YPOBHE OCHOBHOT'O 0011IeTr0 00pa30BaHUs y
oOyyarorierocs 6yyT chopMHUPOBAHBI CIIEAYIOIINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

 TMPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(u3nuecKoi HayKH;
¢ IIEHHOCTHOE OTHOILIEHUE K TOCTHKEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

e TOTOBHOCTh K aKTUBHOMY yYYaCTHUIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHHIM
busuKy;

e OCO3HAHUE BAXHOCTH MOPATbHO-ITUIYCCKUX MPUHIIUIIOB B IEATEILHOCTH YICHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

e BOCIPHUATHE ICTETHUECKUX KaueCTB (PU3UYECKON HAYKHU: €€ TAPMOHUYHOTO
MOCTPOCHMUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMSL:

¢ OCO3HaHHE IIEHHOCTH (PU3NYECKON HAYKU KaK MOIHOTO MHCTPYMEHTA MTO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOLIECH KYyIbTYpHI;

 Ppa3BUTHE Hay4YHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIE0BATEIbCKON
NEATCIIBHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS H 3MOIHOHAJIBHOTO 0JIATONOJIy YU

e OCO3HAHHC ICHHOCTHU 0e301macHoOro o6pa3a JKNU3HU B COBPECMCHHOM
TCXHOJOI'MYCCKOM MHUPEC, BAJKHOCTHU ITPABUJI 0e30ImacHOTO IIOBCACHMHS HA
TPAHCIIOPTEC, HA A0POrax, C 3JICKTPUICCKUM U TCIIJIOBBIM O60py,[[0BaHI/IeM B
AOMAlIHUX YCIIOBUSAX,



« CchOPMUPOBAHHOCTH HAaBbIKA Pe(IIEKCHH, TPU3HAHUE CBOETO IIPaBa Ha OLINOKY U
TaKOTO e IIPaBa y APyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

¢ AKTHBHOE Y4acCTHE B PEIICHUH MPAKTUYECKHX 3a/1a4 (B paMKax CEMbH,
00pa3oBaTeNbHON OpTaHU3aIlK, HACEICHHOTO ITYHKTa, POAHOT0 rOpo/ia, Kpas)
TEXHOJIOTUYECKOHN U COLMAIbHOM HAPaBICHHOCTH, TPEOYIOIUX B TOM YHCIIE U
du3nYeCcCKuX 3HAHMIA;

¢ MHTEpPEC K MPAKTUYECKOMY U3yUeHUIO Mpodeccuii, CBA3aHHBIX C (PU3UKOMH;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHMS:

¢ OpUEHTALMS HAa MPUMEHEHUE (PU3NUECKUX 3HAHUU JJI pelIeHus 3a1a4 B 00J1acTH
OKpPYXaOILEl Cpeibl, INIAHUPOBAHUS MTOCTYIKOB M OLIEHKH MX BO3MOYHBIX
MIOCJICACTBUM ISl OKPY KAIOIIEN CPebl;

¢ OCO3HaHUE IIMO0ATBHOTO XapaKTepa SKOJOTMYECKUX POOJIEM U MyTeH UX PEIICHMUS;

8) ajanTanuu K N3MEHAIONIUMCH YCIOBUAM COLHAIBHOH U MPUPOJIHOM Cpeabl:

¢ TOTPEOHOCTH BO B3aMMOJEHCTBUM MTPH BBIITOJIHEHUHU HCCIIEAOBAHNUN U MPOEKTOB
(u3nyecKoil HalpaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTUX;

 TIOBBILIECHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO IESITEIBHOCTB;

¢ TOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHCle (POPMYyIMPOBAThH UACH,
MOHSATUS, TUIIOTE3bI O PUINUECKUX OOBEKTAX U ABJICHUSX;

¢ OCO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCcTH
bu3uKy;

¢ TUIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (PU3NUYECKHUX 3HAHMIA;

¢ CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBS3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

¢ OIICHKA CBOMX JIEWCTBHI C yYETOM BIIMSHHS HA OKPY>KAIOLIYIO CPENY, BO3MOKHBIX
rJ100aJIbHBIX IIOCJIEACTBUH.

MeTanpeameTHslie pe3yJabTaThbl

B pesynbTaTe n3ydenust pu3UKu Ha ypOBHE OCHOBHOTO 00I1I1ero 00pa3oBaHus y
obOyyarorerocs 0y1yT copMUpPOBaHBI MeTaNpeAMeTHbIE Pe3yabTAThl, BKIIOYAIONNE
MO03HABATENIbHBIE YHUBEPCAJIbHBIE YUeOHBIC IEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCATbHBIC
yueOHbIe ACHCTBHSI, PETYJIATUBHBIC YHUBEPCATbHbBIC YI€OHBIC JCHCTBHSL.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:



e BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBJICHUIA);

¢ YCTAaHaBIMBATh CYIIECTBEHHBIN MMPU3HAK KJIACCU(PHUKAIIMHA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

e BBISBIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pacCMaTPUBaEMbIX (paKTax, JTaHHBIX
1 HaOJIIOJICHUSIX, OTHOCSIIIUXCS K (PU3MUECKUM SIBICHUSIM;

e BBIBIATH IPUYUHHO-CIICACTBEHHBIE CBSI3U MPH U3YUCHUN (PU3UUECKUX SBICHUNA U
IPOIIECCOB, JIeNIaTh BHIBOJIBI C MCIIOJIb30BAaHUEM JIETyKTHUBHBIX U HHIYKTHBHBIX
YMO3aKIIOYeHHUH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX (PU3NUECKUX BEITUYNH;

¢ CaMOCTOSITENILHO BHIOMPATH CIIOCOO perieHus: yueOHo! Gu3NYECcKoi 3a1auu
(cpaBHEHHE HECKOJBKUX BapUAHTOB PEIICHMS], BHIOOP HanboJee MOAXOSIIEro ¢
Y4ETOM CaMOCTOSATEIbHO BbIICIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieaoBaTe/LCKHeE 1eCTBUA.

¢ HCITOJIB30BATh BOMPOCHI KaK MCCIICAOBATEIbCKUI HHCTPYMCHT TTO3HAHMS,

¢ TPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY OIBIT, HECTIOKHBIN
bu3HUeCcKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHUS;

¢ OIICHMBATH HA TPUMEHUMOCTh U IOCTOBEPHOCTH HH(OPMAITUIO, TIOJIYYCHHYIO B
XO0J1€ UCCIIETOBAHUS UIIN IKCTIEPUMEHTA;

e CaMOCTOSITENILHO (hOPMYITHPOBATH OOOOIIICHUS ¥ BBIBOJIBI IO PE3YJIbTATAM
IIPOBEJICHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

e TIPOTHO3WPOBATH BO3MOXKHOE JalbHEHIIEE pa3BUTHE PU3HMUECKHX MTPOIIECCOB, a
TaK)K€ BBIIBUTATH TPEITONIOKEHUS 00 X Pa3BUTUH B HOBBIX YCIIOBUSX U
KOHTEKCTaXx.

Pabora ¢ nndopmanueii:

o TPUMEHSATH PA3IUYHBIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI PU MTOUCKE U 0TOOPE
MH(}OpMaAMKU WK JTaHHBIX C YYETOM MPEANI0KEHHONW yueOHON (PU3HUeCKOor 3a1aun;

o aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

¢ CaMOCTOSITENILHO BHIOMPATh ONTUMAJIBHYIO (pOpMy Ipe/icTaBiIeHUs HHDOpMALIUU U
WJUTFOCTPUPOBATH PEIIAEMbIE 33/1a4l HECIIOKHBIMH CXEMaMH, AUarpaMMaMH, HHON
rpaduKoi U UX KOMOMHAIIUSMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUS
OO0uenue:

e B X0JIe 00CYXICHHS Y4eOHOTO MaTeprala, pe3yabTaToB JIA0OPATOPHBIX padOT U
MIPOEKTOB 337[aBaTh BOIIPOCHI IO CYIIECTBY 0OCYK/1aeMOI TEMbI U BHICKAa3bIBaTh
WJICH, HAICJICHHBIC HA PEIICHNE 3a/1a4H U MOAepKaHue O0IarokenaTeIbHOCTH
OOIIIEHHUS;

¢ COIIOCTABJIATH CBOM CY)KJICHUS C CYXJACHUSAMH JPYTUX YIACTHUKOB JTUAJIOTA,
OOHapYXUBATh Pa3IMINE U CXOACTBO MO3UIIHIA;



e BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
o TyOJUYHO MPEACTABIATH PE3yJIbTAThl BBIMOIHEHHOTO (PU3MUECKOTO OIbITa
(3KCIIEpUMEHTA, HCCIIEOBAHUS, IPOEKTA).

CoBMecTHas ACATCJIBHOCTD (COprIlHI/I‘le(:TBO):

¢ TOHMMATH U MCIIOJIB30BaTh MPEUMYILIECTBA KOMAHAHON U MHIUBUAYAIBHOU PaOOThI
IpY PEIICHUU KOHKPETHON (PU3UIECKO MPOOIIeMBI;

¢ TPUHUMATH IIEJIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BbIBATh JICHCTBUS 110 €€
JOCTHKEHUIO: paclpeAessaTh poiu, 00CYKAAaTh NPOLECCHl U PE3yIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e BBIMOJHSITH CBOIO YacTh PabOThI, JOCTUTAs KAUeCTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIPABIICHUIO U KOOPAMHUPYS CBOM JCUCTBUSA C APYTUMHU WICHAMH KOMAH/IbI,

e OIIGHMBATh KaYECTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe el CTBUS
Camoopranusanus:

BBISIBIISATH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX IS
penieHnus GU3NIECKUX 3HAHUM;

OpPUEHTHUPOBATHCS B PA3JIMYHBIX MOIX0aX MPUHATUS PEIICHUI (MHIUBUIYATBHOE,
MPUHATUE PEIICHUS B TPYIITe, TIPUHATHE PEIICHUN TPYIIION);

CaMOCTOATENLHO COCTABIIATh aJITOPUTM pellieHrs PU3ndecKoi 3aaun Wi TiaHa
UCCJICIOBAHUSI C YIETOM UMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpeJjiaraeéMble BapuaHThl PEIICHHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CaMOKOHTPOJIb:

o J1aBaTh aJICKBAaTHYIO OLICHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;

o OOBACHATH MPUYUHBI TOCTHXKEHUS (HEIOCTHXKEHUS) pe3yJIbTaTOB JIESITEIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY;

¢ BHOCHUTbH KOPPEKTHUBBI B I€SITEIILHOCTD (B TOM YHUCJIE B XOJ BBIITOJTHEHUS
(u3MYEeCcKOro Uccae0BaHus WM MMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallUi, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLCHHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUIM.

IMOIMOHAJILHLIH MHTEJLJIEKT:

e CTaBUTH ceOs HA MECTO APYyroro 4€jJ0BE€Ka B XOJAC CII0pa UM JUCKYCCHUH Ha
HAay4YHYIO TEMY, IOHMMATb MOTHBbBI, HAMCPCHUA U JIOTUKY APYTOIO.

IIpunsiTue cedst M APyrux:



+ TIPU3HABATh CBOE MPABO Ha OMIMOKY IpU pelieHnu GU3NIECKUX 3a/1a4 WU B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IIpenmeTHbIE pe3yJIbTATHI
7-1 Kjaace

K koHIly 00y4ueHus B 7/-M KJIacce IIPEAMETHBIE PE3YJIBTATHI HA 0A30BOM YPOBHE JOJKHBI
oTpaxkatb c(HOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUM:

e HCIOJB30BATh MOHATHS: (PU3NUYECKUE U XUMUYECKUE SIBJICHUSI, HAOIIOICHUE,
AKCIEPUMEHT, MOJIENb, TUNOTE3a, EAUHULIBI (DU3NUECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIeCTBa (TBEP/IOE, KUIKOE, Ta3000pa3HOE),
MEXaHUYeCKOe JIBIKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKToOpHsl, paBHOACHCTBYIOIIAs cuia, nedhopmarus (yrnpyras, miacTU4ecKas),
HEBECOMOCTh, COOOIAIOIINECS COCY/IBL;

o paznuyath sBieHUS (IudPy3usi, TEIUIOBOE ABUKEHUE YACTHIL BEIIIECTBA,
PaBHOMEPHOE JIBM>KEHUE, HEPABHOMEPHOE JBHKEHUE, MHEPIUS, B3aUMOJICHCTBUE
TEJ, PABHOBECHE TBEPBIX TEJI C 3AKPETUVIEHHON OChIO BpallleHUs], epeavya
JTABJICHUS TBEPABIMH TEJIAMU, )XUAKOCTSIMH U razaMu, aTMOC(PEpHOE J1aBJICHUE,
MIJIaBaHUE TeJ, MPEBPAIICHUS MEXaHUUECKON SHEPTUH) 110 OMTUCAHUIO UX
XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
(u3nuecKoe SBICHUE;

e pAacIio3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3HUECKUX SBJIICHUIN B OKPYKAIOIIEM
MHUpE, B TOM uucie (GU3nYecKue SIBIICHUS B IPUPOJIC: MPUMEPHI TBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOW U HEXKUBOU NPUPOJIE, IEUCTBUE CUJIBI TPEHHUS B
IPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JTABJICHUSI Ha )KUBOW OPTaHU3M,
TUTaBaHUE PHIO, phIUaru B TEJE YEJIOBEKa, IPU TOM MEPEBOIUTH TPAKTUUYECKYIO
3a/1auy B Y4eOHYI0, BBIJICIISATh CYIIECTBEHHBIC CBONCTBA (IPU3HAKH) (PU3UIECKUX
SIBJICHUIM;

¢ OTMNCHIBATh U3yUYCHHBIC CBONCTBA TeJ U (PU3NUYCCKUE SIBJIICHUSI, UCTIOIB3YS
dbu3uyeckre BeIUYMHBI (Macca, 00beM, INIOTHOCTh BEIIECTBA, BPEMSI, My Th,
CKOPOCTb, CPEIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Tella, CUila
TpEeHUs, JaBJICHUE (TBEPAOTO TeJa, )KUJIKOCTH, ra3a), BRITAIKUBAIONIAS CUJIA,
MexaHu4yeckas paboTa, MOIIHOCTD, IJIEYO CHJIbI, MOMEHT CHJIbI, KO PUITUEHT
MOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETUYECKasl U MOTEHIIMAIbHAS YHEPTHS ), IPU
OTNMCAaHUU MPABUIIHLHO TPAKTOBATH (PU3MUECKUNA CMBICI UCIIOJIb3yEMbIX BEJIMUMH,
UX 0003HAYCHUS U €IUHUIIBI (PU3UIECKUX BEIMUMH, HAXOTUThH (hOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEJIMYNHAMHU, CTPOUTD
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEITUYHH;

e XapaKTEpU30BaATh CBOMCTBA TeJN, (GU3NICCKUE SIBJICHUS U MTPOIIECCHI, UCTIOIB3YS
MpaBUIIa CIIOKEHUS CUIT (BJIOJIb OJTHOU MpsAMOi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApxuMe/ia, TpaBUJIO paBHOBECHS pbluara (0JI0Ka), «30J0TO€ MPABUIIO»



MEXaHHKH, 3a4KOH COXPAaHEHUSI MEXaHUYECKON YJHEPTUH, ITIPU ITOM JaBaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCBHIBATh €M0 MaTEMATHUECKOE
BBIPAJKEHUE;

o OOBACHATH PU3NUECKUE SIBICHUS, IIPOLECCH U CBOWCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil IIPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BhIABIATH
IPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMUECKUX I11aroB ¢
onopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHA
VI 3aKOHOMEPHOCTH;

¢ pelaTh pacueTHbIC 3a/1a4 B 1—2 NEHCTBUS, UCIIONB3YS 3aKOHBI B (POPMYJIHI,
CBA3BIBaIOIIME (PU3MUECKUE BEIUUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aa4H
3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3UUECKUE BETUUHHBI B (POPMYIIBI U
MIPOBOJIUThH PACUEThI, HAXOAUTH CIPABOYHBIE TAHHBIE, HEOOXOJUMBIE JIJISl PEIICHUS
3a/1a4, OLIEHUBATh PEAJTUCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUUHHBIL;

 pacro3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PELIUTH MPU MOMOILIHU (PU3HUECKUX
METOJI0B, B OIIMCAHUU UCCIIENOBAHUS BBIICIATH IIPOBEPAEMOE IPEAIIOI0KEHUE
(rumnotesy), pa3nIu4aTh U UHTEPIPETUPOBATDH MTOIYUECHHBIN pe3ybTaT, HaXOAUTh
OLIMOKY B XO/I€ OIbITA, JI€JaTh BHIBOJBI 110 €TI0 PE3yIbTaTaM;

¢ TIPOBOJUTH OIBITHI IO HAOJIIOIEHUIO (PU3UUECKUX SIBJICHUN W (PU3MUECKUX
CBOMCTB Tel: (OPMYIUPOBATH IPOBEPSIEMbIE IPEAION0KEHNUS, COOMPATh
YCTaHOBKY M3 IPEI0KEHHOI0 000py10BaHus, 3alIUCHIBATh X0/ OIbITA U
bopMyIUpOBaThH BHIBOJIHI;

e BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MAacChl TeNla, 00beMa, CUJIbI
Y TEMIIEpPATypPhl C UCIOIB30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB,
3aMUChIBATh MOKA3aHUs MPUOOPOB C YUETOM 3aJJaHHOU a0COTIOTHOU MOTPEITHOCTH
U3MEPEHNN;

¢ IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKOW BETMYUHBI OT APYroi
C MCIIOJIb30BAaHUEM TNPSMBIX U3MEPEHU (3aBUCHUMOCTH ITyTH PAaBHOMEPHO
JIBHWKYLIErOCs Tena OT BPEMEHU JBUKECHMS Tela, CUJIBI TPEHUS CKOJIBKEHUSA OT
Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEH Tesl M HE3aBUCUMOCTHU CHIIbI TPEHUS
OT IUIOLIAJX COIIPUKOCHOBEHMS TEN, CUJIBl YIIPYTOCTH OT YIUIMHEHHUS MPYKUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BbeMa MOTPY>KEHHOM YacTH Tejla U OT IIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT TUNIOTHOCTH TeJia, OT IIIyOHHBI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUM TUIaBaHUsI TEJ, YCIIOBUIM paBHOBECHS pblyara 1 OJI0KOB),
y4acTBOBATh B INIAHUPOBAHUHU Y4€OHOTO UCCIIEI0BAHUS, COOMPATh YCTAHOBKY U
BBITIOJIHATD U3MEPEHMUS, CIIEYsI MPEI0KEHHOMY IJIaHy, PUKCUPOBATH PE3YJIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BETMYUH B BUJIE NIPEIJIOKEHHBIX TaOIMI U
rpaduKoB, AeNIaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

¢ TIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHH (IUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPJOTO TEJIA, CUJIAa TPEHUS CKOJIBKEHNUS, JaBICHUE BO30YXa,
BBITAJIKUBAIOIIAS CUJIA, IEMCTBYIOIIASI HA IOTPYKEHHOE B KUJKOCTb TEJIO,

KO3 (UIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYsI
MPEIJI0KEHHOW HHCTPYKIMU: TIPY BBITIOJTHEHUH U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY Y BBIYMCIIATH 3HAYEHNE HCKOMOM BEJIMYUHBI;



coOJII0aTh MIPaBHIIa TEXHUKH 0€30MaCHOCTH MPH paboTe ¢ 1abopaTOPHBIM
000py/1I0BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS MIPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIIUECS COCY/ b, OapOMETp, pblyar,
HOJBUKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTepU30BaTh PUHIUIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONMOPOM Ha MX ONUCAHUs (B TOM YMCIIE: OJIINUITHUKH, YCTPOMCTBO
BOJIONPOBO/IA, TUAPABINYECKUI TPECC, MAHOMETP, BEICOTOMED, IMOPILHEBOM HACOC,
apeoMeTp), UCIIONIb3YS 3HAHUSI O CBOMCTBAX (PU3NYECKUX SBJICHUI U HEOOXOIUMBIE
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPHI (HAXOUTh HH(POPMALIUIO O IPUMEPAX) MPAKTHYECKOTO
UCIIOJIb30BaHUs (PU3NUECKUX 3HAHUI B MOBCETHEBHOM KU3HU ISl 00ECTICUEHUS
0€301acHOCTH MpHU OOpaIIEeHUH ¢ MPUOOPaMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXPAHEHUS 3/I0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO TTOBEJCHMS B
OKPYIKAIOIIEH CPELE;

OCYILIECTBISATh OTOOP UCTOYHUKOB UH(OPMALINY B UHTEPHETE B COOTBETCTBUHM C
3aJIaHHBIM ITIOMCKOBBIM 3aIIPOCOM, HA OCHOBE NMEIOIIMNXCS 3HAHUH U ITyTEM
CPaBHEHHUS Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH()OPMALINIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

UCIOJIb30BaTh NP BHIMOJHEHUH YUE€OHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO
JIUTEPATYpPy (PU3NYECKOTO COEpHKAHUS, CIPABOYHBIE MaTepUAIIbl, PECYPChI CETH
WNHuTepHeT, BnaieTh pueMaMu KOHCIIEKTUPOBAHUS TEKCTA, PE0Opa30BaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOILEHNS Ha OCHOBE 2—
3 UCTOYHHMKOB MH(POPMALIMHU (PU3HUECKOTO COAECPKAHUS, B TOM YHCIIE TyOJTUYHO
JieNaTh KpaTKue COOOIIEHUS O PE3yJIbTaTaX MPOEKTOB WIIA YUEOHBIX
VCCIIEIOBAHUM, [IPU ITOM I'PAMOTHO HCIOJIb30BaTh U3YYEHHBIA IOHATUWHBIN
anmnapar Kypca (GU3HUKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

IIPU BHITIOJTHEHUH YY€OHBIX IPOEKTOB M UCCIIEI0BAHUN pacipeesaTh 00s13aHHOCTH
B I'PyNIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ]a4aMH, CJIEIUTh 32 BBIITOJIHEHHEM
ILUIaHA JEUCTBUM, aJIeKBAaTHO OLIEHUBAThL COOCTBEHHBIN BKJIA[ B AEATEIHLHOCTD
IpyIIlbl, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAs MHEHUE
OKPYXAIOIKX.

8-i Kiace

K koHiry oOyuenus B 8-M KJiacce rmpeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JIOKHbI

oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

MCITIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE ABUKEHUE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBa, KPUCTAINIMYECKUE U aMOop(HbIe Tena,
HACBIIIEHHBIN U HEHACBIILIEHHBIN Map, BIaXXHOCTh BO3/1yXa, TEMIIEpaTypa,

BHYTPEHHSISI HEPTUsl, TEIUIOBOM JBUTATElb, JJIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsi,



ANEKTPUYECKOE T0JIC, MPOBOIHUKHU U TUAJICKTPUKH, TTIOCTOSTHHBINA AIEKTPUICCKUIT
TOK, MATHUTHOE TIOJIE;

e pa3nnyaTh SABJICHUS (TETJIOBOE PACIIUPEHUE U C)KAaTHE, TEIJIoNepeaaya, TerIoBoe
paBHOBECHE, CMAaYMBaHKE, KaMJUIAPHBIC SBJICHUS, HCTIAPEHIE, KOHICHCAIINS,
TUTaBIICHUE, KpUCTaTM3anus (OTBEpACBaHNE), KUTICHUE, TeIIoNepenada
(TEeTIoPOBOTHOCT, KOHBEKIIUS, U3TYICHHE), JIEKTPU3AIUs Tell, B3aUMOICHCTBHE
3aps0B, ICHCTBHS SJCKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMOICHCTBHUE
MarHuTOB, ICWCTBHE MAaTHUTHOTO TIOJISI HAa TIPOBOJTHUK C TOKOM, DJICKTPOMAarHUTHas
WHIYKITUS) TIO OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OITBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUC;

e pacmo3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM
MHUpPE, B TOM YUCIIe PU3NUECKHUE SBICHHS B TIPUPOJIC: IOBEPXHOCTHOE HATSKCHUE U
KaMWUISIPHBIC SIBJIICHUS B TIPUPOJIE, KPUCTAJUTBI B TIpUpoe, n3nydeHue ComHila,
3aMep3aHue BOJ0EMOB, MOpCKHUE Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, MHEsl, CHETa,
AIEKTPUUECKUE SIBJICHUS B aTMOC(hepe, IIEKTPUUECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJie 3eMiIH, Ipeiid MOJIF0COB, POJIb MATHUTHOTO MOJIS JJIs )KU3HU Ha
3emuie, IOJIIPHOE CUSTHUE, IIPU STOM MEPEBOIUTH MIPAKTUYECKYIO 3a/1auy B
y4eOHYI0, BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBJICHUI;

¢ OMHCHIBATh U3yUYCHHBIE CBONCTBA TE U (PU3NYECKUE SIBJICHUS, UCTIONB3YS
du3nuecKue BeIMUUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTUS, KOJTUYECTBO
TETJIOTHI, YACIbHAS TETUIOEMKOCTD BEIIECTBA, yACIbHAS TEIIOTA IUIABJICHUS,
yAeNbHas TeIUI0Ta mapooOpa3oBaHusl, YACIbHAS TEIUIOTa CTOPAHKS TOILIINBA,

K02 (D (PUITUEHT MOJE3HOTO NEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQXHOCTH BO3/yXa, dJICKTPUICCKUIN 3apsl, CHIIa TOKA, DJICKTPUIECKOE
HaIpsHKEHUE, COMMPOTUBIICHUE MMPOBOTHUKA, YACITHHOE CONTPOTHUBIICHNE BEIIECTBA,
paboTa ¥ MOIIHOCTH AJIEKTPUUECKOTO TOKA), IPH OMMMCAHUH MTPABUIILHO TPAKTOBATH
(bu3HUeCKUil CMBICT UCTIOJIb3YEMbIX BEIMUUH, 0003HAUCHUS U STUHUIIBI
(bu3HUeCKUX BEIUYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYHMHY C APYTUMH BEJIMUYUHAMH, CTPOUTH TPadUKH U3yUYE€HHBIX 3aBUCUMOCTEN
(M3UICCKUX BEIIMYHH,

¢ XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBJICHUS U MIPOLIECCHI, UCTIONB3YS
OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-KUHETHIECKON TEOPUHU CTPOSHUS BEIIECTBA,
MIPUHITUTI CYTIEPITO3UIINHN TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHUSI
3apsiaa, 3akoH OMa JJis yyacTka 1enu, 3akoH /[xoyns—JIeHna, 3akoH COXpaHeHuUs
SHEPTHH, TIPU 3TOM JaBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aITUCHIBATH €TO
MaTEMaTHIECKOE BhIPAKEHNUC;

o OOBSCHATH (U3HUECKHE MPOIIECCHI U CBOMCTBA TEJI, B TOM YHUCJIC U B KOHTEKCTE
CUTYaIui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISIBIISITh MPUIUHHO-
CJICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIAroB ¢ OMOpPOi
Ha 1-2 U3y4eHHBIX CBOMCTBA (M3UUECKUX SIBJICHUM, (PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

e peIIaTh pacyeTHHIC 33a/1a4 B 2—3 JNEUCTBUS, UCTIOJIB3YS 3aKOHBI U (POPMYIIHI,
CBsI3BIBAIONTUE (PM3UUECKUE BEJTMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3aa4H



3aMUChIBAaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUIS PEIICHUS
3a/1auu, BEIOUPATh 3aKOHBI U (OPMYIIbl, HEOOXOAUMBIE JJISI €€ PEIICHHUS,
IIPOBOJUTH PACUETHI U CPABHUBATH MOJyUYEHHOE 3HaUeHUE (PU3NUECKON BEIMUUHbI
C U3BECTHBIMU JJAHHBIMU;

¢ pacmno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIHU (PU3UIECKUX
METOJI0B, UCITOJIb3YsI ONMKUCAHUE UCCIEAOBaHMS, BBIIETSATh TPOBEPIEMOE
IPENoI0XKEHNE, OLIEHUBATh MPABWIIBHOCTD MOPSIIKA MPOBEJICHUS UCCIEA0BaHMS,
JIeNIaTh BBIBOIBL;

¢ TIPOBOJUTH OTBITHI MO HAOMIOICHUIO (PU3UUECKUX SBJICHUNA WM (PU3UUECKHUX
CBOMCTB TeJ (KamWUTSIPHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHHSI BO3/1yXa OT €r0
o0BeMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HATPEBAHUS MPHU
M3JIyYEHHUH OT I[BETA U3JTy4YaroIIel (ITOTJIOIIAOIIEH ) TOBEPXHOCTH, CKOPOCTh
MCTIIAPEHHUs BOJBI OT TEMIEPATyPhl )KUAKOCTH U TUIOIIAIN €€ MOBEPXHOCTH,
AIIEKTPU3ALIMA TE U B3aUMOJECHCTBHE 3IEKTPUUECKUX 3aps/I0B, B3aUMOIEHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaIH3allisl MAarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB,
JEMCTBUSI MATHUTHOTO TOJIS1 HA IPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUTATENSI TIOCTOSHHOTO TOKA): (POPMYJIUPOBATh IPOBEPSEMBIE
IPEINOJIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOT0 000py10BaHus,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

e BBINOJHSTDH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEILHOU BIAXKHOCTH
BO3/yXa, CUJIbI TOKA, HAMIPSDKEHUS C UCTIOJIh30BAHUEM aHATIOTOBBIX MPUOOPOB U
JIaTYNKOB (PM3HUECKUX BEJIMYNH, CPABHUBATH PE3YIbTaThl H3MEPEHUI C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

¢ TPOBOJUTH UCCIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UUECKOM BEIMYMHBI OT APYTroM
C MCTIOIh30BAaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH COITPOTUBIICHHSI
MPOBOJHMKA OT €T0 JUTHHBI, IUTOIIAIH MTONEPEYHOTO CEYCHHSI U yIeTHHOTO
COTIPOTHBIICHUS BEIIECTBA IPOBOAHMUKA, CHUJIbI TOKA, UIYILIETO Yepe3 MPOBOIHUK,
OT HaNpPsDKEHUS Ha MPOBOJHUKE, UCCIIEOBAHNE NOCIEA0BATEIBHOTO U
napajyuieIbHOTO COEAMHEHNUN IPOBOIHUKOB): TIIAHUPOBATh UCCIIEI0BAaHUE,
coOupaTh yCTAHOBKY M BBIMIOJIHATD U3MEPEHUS, CIEAYS NPEI0KEHHOMY IIJIaHy,
(buKCHpOBaTH PE3YNIHTATHI OJYICHHON 3aBUCUMOCTH B BUIE TaOIUI] U TpadUKOB,
JieJ1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMS;

¢ TPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUUUH (YIeNIbHAas TEIIOEMKOCTh
BELIECTBA, COMPOTUBICHUE MPOBOAHUKA, PA0OTa U MOILIHOCTH 3JIEKTPUUYECKOTO
TOKA): TJIAHUPOBATH H3MEPEHHUS, COOMPATH IKCIIEPUMEHTAILHYIO YCTAaHOBKY,
cleqysl MPEAIOKEHHON HHCTPYKIIMU, U BBIYUCIISATH 3HAUCHUE BEIIMYUHBL

« CcoOJO/1aTh MpaBujIa TEXHUKU O€30MacHOCTHU P paboTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

¢ XapaKTepU30BaTh NPUHIIMIBI AEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB ¢ OMOPOY HA X OMHUCAHUsA (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JJOMOB,
TUTPOMET, NapOBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHK IIEKTPUIECKON
SHEPTHUH, FTEKTPOOCBETUTEIbHBIE IPUOOPHI, HATPEBATEIbHBIE IEKTPOIIPHUOOPHI
(mpuMepsbl), INEKTPUIECKUE TPEIOXPAHUTENH, HIEKTPOMArHUT, SJIEKTPOABUTATEb



MOCTOSIHHOTO TOKA), MCIIOJIb3YS 3HAaHUS O CBOMCTBAX (PU3UUECKUX SBICHUH U
HEOO0XOoAUMbIe (PU3NUYECKNE 3aKOHOMEPHOCTH;

¢ PpacIo3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOHCTBA U U3MEPUTENbHbBIE IPUOOPHI 1O
CXEMaM U CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, IBUTaTEb BHYTPEHHETO CTOPAHUs, AEKTPOCKOIIL,
peocTaT), COCTABIIATh CXEMBI SJIEKTPUUECKUX LIETIeH ¢ OCIe10BaTENbHbIM U
napasuleIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUCHUS
AJIEMEHTOB JJIEKTPUYECKUX LEIEH;

o TPUBOAUTH MPUMEPHI (HAXOIUTh HH(POPMALUIO O IPUMEPAX) MPAKTHYECKOTO
MCIOJIb30BaHUs (PM3NUYECKUX 3HAHUM B MOBCEIHEBHON MKU3HU ISl 00ECTICUeHUs
0€30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOMCTBAMU,
COXpaHEHUS 3/I0POBbs U COOIIOAEHUSI HOPM SKOJIOTUYECKOTO OBEACHUS B
OKpYXaroUIEH Cpee;

¢ OCYILECTBIATH NOUCK HH(OpMALIUU (PU3UUECKOTO COACPKAHUS B UHTEPHETE, Ha
OCHOBE UMEIOUIMXCS 3HAHUM U IIyTEM CPAaBHEHHUSI TONIOJHUTEIbHBIX UCTOUHHUKOB
BBIIETIATh MH(POPMALIHIO, KOTOPas SBJISETCS MPOTUBOPEUUBON MIIK MOKET OBITh
HEJI0OCTOBEPHOM;

¢ HCHOJb30BaTh NPU BHINOIHEHUH YUE€OHBIX 33JaHUN HAyYHO-TIONYJISIPHYIO
JIUTEpaTypy (pU3MUECKOro coiep KaHus, CIpaBOYHbIE MaTepUabl, PECypChl CETH
WuTepHert, BiageTh NpueMaMu KOHCTIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

¢ CO3JaBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOILIEHHUS, 000011as
MH(}OpPMALUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3NYECKOTO COACPHKAHUS, B TOM
YucIie MyOJIMYHO MPEACTABIATh PE3YJIbTAaThl IPOESKTHON MM MCCIIE0BATENbCKON
NEATEIBHOCTH, IPX 3TOM I'PAMOTHO HUCIIOJIb30BaTh U3yUYECHHBIN MOHSITUHHBIN
anmnapart Kypca (pU3MKU, CONPOBOXKAATH BHICTYIUICHHE MTPE3CHTALINEH;

e TIpY BBINOJHEHUH YUYE€OHBIX MPOEKTOB U UCCIIEIOBAHUIN (PU3NYECKUX MTPOLIECCOB
pacnpeenaTs 00A3aHHOCTH B IPYIIIE B COOTBETCTBUU C ITOCTABJIEHHBIMU
3a/1a4yaMu, CJIEIUTH 3a BBIIIOJIHEHUEM IUIAHA JEHCTBUIA U KOPPEKTUPOBATH €TO0,
a/IeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIaJl B ACSITENbHOCTD IPYIIbI, BRICTPAaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJEHCTBHE, TPOSBIISI TOTOBHOCTh pa3peraTh
KOH(DJIUKTBHI.

9-#1 Kiace

K koHiry oOyuenus B 9-M KJiacce rmpeMEeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHbI
OoTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

¢ HCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETA, MAaTEpPHAIIbHASI TOUYKA, TPACKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOTO JBUKEHUS, Aedopmalius (ynpyras,
IIacTU4YecKas ), TpeHue, IIEHTPOCTPEMHUTENIBHOE YCKOPEHHE, HEBECOMOCTD U
neperpys3ku, HEHTP TSHKECTH, a0COJIFOTHO TBEPAOE TEJI0, IEHTP TSHKECTU TBEPAOTO
Tesa, paBHOBECHE, MEXaHUYECKUE KOJI€OaHUs U BOJIHBI, 3BYK, HH(Pa3BYK U
yIIBTPa3BYK, JIEKTPOMArHUTHbIE BOJHBI, IIIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,



OJIM30PYKOCTh M JATbHO30PKOCTh, CIEKTPHI UCITYCKAHUS U TIOTJIOIICHHUS, albda-,
0eTa- 1 raMMa-u3Iy4eHuUs, U30TOIbI, SIEPHAS DHEPreTHKA;

e pa3IMyaTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE IBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE, CBOOOHOE MAJICHUE TEll,
PaBHOMEPHOE JBMKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBHE TEJl, PEAKTUBHOE
JIBKEHUE, KosieOaTeIbHOe JIBHXKEHUE (3aTyXarolIiue U BBIHYKJICHHbIE KOJeOaHus),
PE30HaHC, BOJIHOBOE JIBUKEHUE, OTPAKEHHUE 3BYKa, MIPSIMOJIMHEMHOE
pacnpocTpaHeHHE, OTPAXKEHHUE U TPEIOMIICHUE CBETa, MOJHOE BHYTPEHHEE
OTpakeHHE CBETA, pa3oKeHue 0eoro CBeTa B CIEKTP U CI0KEHHUE CIIEKTPAIbHBIX
I[BETOB, TUCIIEPCHUS CBETA, €CTECTBEHHAS PaIHOAKTUBHOCTH, BOSHUKHOBEHHE
JMHEHYaTOro CIEeKTpa U3IYUCHHS ) IO ONMUCAHHIO UX XapaKTEPHBIX CBONCTB U Ha
OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBICHUE;

¢ Ppacrmo3HaBaTh NPOSBICHUE N3YUCHHBIX (PU3UUECKUX SBICHUI B OKPYKAIOIIEM MHUPE
(B TOM unce PU3NYECKUE SIBICHUS B IPUPOJIE: IPUIMBBI U OTJIUBBI, IBUKECHHUE
riaHeT COJIHEYHOU CUCTEMBI, PEaKTUBHOE JIBUKEHUE )KUBBIX OPraHU3MOB,
BOCHPUSATUE 3BYKOB )KMBOTHBIMH, 3€MJIETPACEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH,
9X0, IBETA TN, ONTUYECKUE SBJICHUS B IPUPOJE, OMOJIOTUYECKOE NEHCTBHIE
BUIMMOTrO, YIBTPA(PHOIETOBOIO U PEHTT€HOBCKOI0 U3Iy4EHHUH, €CTECTBEHHBIN
paZOaKTUBHBIN (POH, KOCMUUYECKUE JTyUH, PAIHOAKTUBHOE U3JIyY€HHUE IPUPOIHBIX
MUHEPAJIOB, JEHCTBUE PaJMOAaKTUBHBIX U3YyUYEHUI Ha OpraHU3M 4eJIOBeKa), pH
HTOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYTO, BBIJICIATH CYIIECTBEHHBIC
CBOMCTBA (MpU3HAKH) (PU3NYECKUX SBICHUN;

e OIHKCHIBaTh M3yYCHHBIC CBOMCTBA TeJ U (PU3HUECKUE SIBICHUS, UCIIONb3YS
duznyeckue BEMUYUHBI (CpeHSST 1 MTHOBEHHAsI CKOPOCTD TeNa MpH
HEPaBHOMEPHOM JABW)KCHHUHU, YCKOPEHHE, TIEPEMEIIIEHHUE, TyTh, YTII0Bask CKOPOCTh,
CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOTHOTO MaIeHHUS,
BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHHYecKast paboTa U MOIIHOCTb,
NOTEHIMAIbHASL SHEPTUS TeJla, MOJHATOrO HaJl OBEPXHOCTHIO 3€MIIH,
MOTEHITUATbHAS YPHEPTHUS CKATOU MPY>KUHBI, KHHETUYECKAst SHEPTHsI, TOTHAS
MeXaHW4YecKasl SHeprus, IePHo/] U YacToTa KoeOaHui, UIMHA BOJIHbI, TPOMKOCTh
3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MIOKA3aTelb MIPETIOMIICHUS CPEIb), IPU
ONHCAaHUU MPABUILHO TPAKTOBATh (PU3NUECKHI CMBICI UCTIOJB3YEMbIX BEJIMYHH,
0003HaYEHUA U eAUHUIIBI (PU3NUECKUX BETUYHH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (U3UUECKYIO BEIMUUHY C APYTUMU BETMYUHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUHH;

¢ XapaKTepH30BaTh CBONCTBA TeJl, PUINICCKHUE SIBICHUS U TIPOIECCHI, UCTIOIB3YSI
3aKOH COXPaHEHUS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS, IPUHITUTI
CYNEpIIO3UILIMK CUJI, IPUHIIMI OTHOCUTENIbHOCTH ["anunes, 3akonbl HeloToHAa,
3aKOH COXPAHEHMS UMITYJIbCA, 3aKOHBI OTPAXKEHHUS U MIPEJIOMIICHUS CBETA, 3aKOHbI
COXPaHEHUs 3apSAI0BOr0 U MAaCCOBOTO YKCEN MPH SACPHBIX PEAKLIUSIX, IPU 3TOM
JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aMHCHIBATh €T0 MATEMAaTUYECKOE
BBIPAKEHHUE;



o OOBSACHATH PU3NUYECKHUE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYaIlui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH MPUYUHHO-
CJICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX IIarOB C OMOPOi
Ha 2—3 U3YYCHHBIX CBOMCTBA PU3NUCCKUX SABICHUH, PU3NICCKIX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

¢ pemaTh pacuyeTHHIC 3a/1a4M (OMHUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETMYUHBI: HA OCHOBE
aHaJlM3a yCJIOBUS 33J]a4M 3alHChIBATh KPATKOE YCIOBHE, BBISIBIATH HETOCTAIOIINE
WM U30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOTUMBIE IS
pelIeHus1, TPOBOIUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOTYYEHHOTO
3HaYeHUsS PU3NIECKON BEJTMYMHBI,

¢ Ppacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIN (PU3HUECKUX
METO/IOB, HCTIONIb3Ys OMMCAHHUE UCCIIEIOBAHMS, BBIACISATH IPOBEPSIEMOE
IPEINO0JI0KEHNE, OLEHUBATh MPAaBUILHOCTh NOPSAKA IPOBEACHUS HCCIEA0BaHNU,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUHN U OIBITOB;

¢ TIPOBOJHUTH OIBITHI IO HAOJIIOIEHUIO (PU3UUECKUX SIBJICHUN W (PU3MUECKUX
CBOMCTB Tel (M3y4eHHEe BTOPOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTHH,
3aBHCHMOCTb Mepro/ia KojeOaHuil NpyKUHHOTO MasiTHUKA OT Macchl Ipy3a U
KECTKOCTHU NPY>KUHBI M HE3aBUCUMOCTb OT aMIUIMTY/Abl MaJIbIX KOJieOaHul,
NpSIMOJIMHENHOE pacIpOCTPaHEHUE CBETA, pa3iokKeHHe OeIoro cBeTa B CIEeKTp,
M3Y4YEHUE CBOMCTB N300paKEHUS B IJIOCKOM 3€pKaJie U CBOMCTB U300pAKEHUS
npeaMeTa B CoOOMparolie JinH3e, HaOI0IeHUE CIUIONTHBIX U IMHEUYaThIX
CHIEKTPOB M3ITyYEHUs): CAMOCTOSITEILHO COOUPaTh YCTAHOBKY M3 U30BITOYHOTO
Habopa 000pyI0BaHMSI, OMMCHIBATH XOJ OMBITA U €T0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBOJIBL;

¢ TIPOBOJAUTH IIPU HEOOXOTUMOCTHU CEPUIO MPSMBIX U3MEPEHHIA, OTIPEACIIss CpeIHee
3HAUYCHUE U3MEPsSIEeMON BeIMUMHBI ((POKYCHOE pacCcTOsSIHUE COOMPAIOIIE TUH3HI),
000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEPUTEITHHOTO MPUOOopa);

¢ TIPOBOJUTH UCCIIEOBAHHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMUMH C UCTIOIB30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JBMKEHUH 0€3 HauaJIbHOW CKOPOCTH, NepHo/ia KoJieOaHU MaTeMaTH4eCKOro
MasTHUKA OT JYIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yIJIa MaJICHUS U
yria npeaoMJIeHHs OT yriia NaJeHus): IUIAaHUPOBATh UCCIeI0BaHUE,
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY, (DUKCHPOBATh PE3yIbTAThI MOTYYCHHON
3aBHCHMOCTH (PM3NYECKUX BEITUYMH B BUJIE TaOIHIl U TPa(UKOB, AETaTh BBIBOJIBI
10 pe3yJbTaTaM HCCIeIOBaHNUS;

¢ TIPOBOJAUTH KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BETUIHH (CPETHSS CKOPOCTh
YCKOpEHUE TeJla MPU PaBHOYCKOPEHHOM JIBUKECHHH, YCKOPEHUE CBOOOTHOTO
Na/ICHUs, KECTKOCTh NIPYKHHBI, KOA()PHUIIMEHT TPEHUS CKOJIBKEHUS,
MexaHu4yeckas paboTa v MOIIHOCTb, YaCTOTa U MEPHO KoJIeOaHui
MaTEMaTHYECKOT0 U MPYKUHHOTO MAasiTHUKOB, ONTHYECKas CUJIa cOOUparomieit
JIMH3bI, PAIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHHUSI, COOUPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHITH U3MEPEHUS, CIIEAYS MPEII0KEHHON



HHCTPYKIHH, BEIYUCITh 3HAYCHUC BCIIMYHNHBI 1 aHAJIM3UPOBATH ITOJIYUCHHBIC
PE3YJIbTAaThI C YUCTOM BaHaHHOﬁ IMOTPCIIHOCTH H3MCp€HHI>'I;

COOJII0/IaTh MIPaBUiIa TEXHUKHU 0€30MaCHOCTH IpH padboTe ¢ 1ab0paTopHbIM

000pyI0BaHUEM;

pa3iindaTb OCHOBHBIC IIPU3HAKHN U3YUYCHHBIX (1)H3HII€CKI/IX MOHCHGﬁZ MaTCpualibHaA

TOYKaA, a0COJIFOTHO TBEPOOC TCIIO, TOYEYHBIN UCTOYHUK CBCTa, JIY4, TOHKAs JINH34,
IIaHCTapHadgA MOACJIb aTOMA, HYKJIIOHHAsA MOACJIb aTOMHOTO AJApa,

XapaKTCPHU30BaThb IMPUHIUIIBLI I[eﬁCTBHSI N3YYCHHBIX HpI/I60p0B N TCXHUYCCKHUX

YCTPOMCTB € OMOPOI Ha UX OMHUCAHUS (B TOM YHUCIIE: CIUIOMETP, JaTUYUKU
MTOJIOKEHUS, PACCTOSIHUA U YCKOPEHHMSI, pAKETa, 3X0JIOT, OYKHU, IEPUCKOTI,
(oToamnmapar, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOI, T03UMETpP, Kamepa
BuiibcoHa), HCOB3Ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX SIBICHUI U HEOOXOUMBIE
(u3nuecKre 3aKOHOMEPHOCTH;

HCIIOJIB30BATb CXCMbI U CXCMATHYHBIC PUCYHKH N3YUCHHBIX TCXHUYCCKHUX

YCTPOMNCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPHU
pEelIeHNH Y4eOHO-TTPaKTUUECKHUX 3a]1a4, ONTUYECKUE CXEMBI JIJISl TOCTPOCHUS
U300paKEHUI B IJIOCKOM 3€pKajie M COOMparomiei JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOIUTh HH(DOPMAIUIO O MPUMEPaX) MPAKTHIECKOTO

UCIOJIb30BaHUs (PU3MYECKUX 3HAHUHN B TOBCEIHEBHOM KU3HU JJIs1 00€CTIeUeHUS
0e30macHOCTH MPU OOpAIICHUH C MPUOOPAMHU U TEXHHUYECKUMU YCTPONCTBAMH,
COXpaHEHUS 3I0POBbsI 1 COOFOACHUS HOPM PKOJIOTHICCKOTO TTOBEACHUS B
OKpYXaroUIen Cpee;

OCYHICCTBJIATH ITONUCK I/IHq)OpMaI_II/II/I (1)I/I3I/IIICCKOFO COACPIKaHHA B HUHTCPHCTC,

CaMOCTOSITENIHO (DOPMYJIMPYS MOUCKOBBIN 3aMpOC, HAXOAUTH MYTH ONpPEICTICHUS
JIOCTOBEPHOCTH TOJIy4EeHHON MH(POpMAIIMK HA OCHOBE UMEIOIIUXCSl 3HAHUHN U
JTOTIOTHUTEIIBHBIX UICTOYHUKOB;

WCITIOJI30BATh TIPH BBHIMOTHEHUH YYEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO

TUTEPATYpy (PU3NYECKOTO CONEePKAHUS, CIPABOYHBIE MaTePUAIIbI, PECYPChI CETH
WNuTtepHeT, B1aieTh MpueMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC TMCHMEHHBICE U YCTHBIE COOOIIEHUS Ha OCHOBE

nH(OpPMAITUU U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COJEPIKAHMSI, IMyOJIMYHO
MIPEICTABIIATh PE3Y/IbTaThl MPOSKTHON WIIH MCCIICIOBATEIBCKOM ACSITCIIBHOCTH, TIPH
3TOM TPAMOTHO HCIOJb30BaTh HW3YYEHHBIM ITOHATUMHBIA anmnapar M3y4aeMoro
paznmena (QU3MKKM UM COMPOBOXKAATH BBICTYIUICHHE TMPE3CHTAIMEH C Y4eTOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
. 0,5
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 0,5 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 1
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 05 1 bu6mmoreka [IOK
' OIMCAHUs ' https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ moJIe M1 3JIEKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 1 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4,5 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®usnka — Hayka 0 IpUpOJE.
SIBnennsa npuponsl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

q)I/I?;I/I‘IeCKI/Ie BCIIMYHUHBI U UX
n3Mepenre EcrecTBeHHOHAYYHBIH
MeToJ no3HaHusg. Onucanue
(bU3HYECKUX SIBICHUHN C TTOMOIIIBIO
MoJieNnen

VYpok-uccnenosanue "M3mepenne
TEMIEPATYPHI IPU TTOMOILHN
KUAKOCTHOTO TEPMOMETpA U JaTYHUKa
temneparypsl" Kak ¢usnka u npyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
IpUpO.Y.

CraproBast TuarHoctTuueckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUTIOTE3bI: JATbHOCTH TOJIETA IITapUKa,
MYMEHHOT'O TOPHU30HTAJIBHO, TEM



https://m.edsoo.ru/ff09f72a

OoJibliie, yeM OoJibIlie BHICOTA IMycKa"

Ctpoenue BemiecTBa. ONbITHI,

bu6mmoreka [IOK

7 JIOKA3bIBAIOLIME JUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEIIlECTBA
8 JIBr>KeHHE YacTHII BEIIECTBA bubmnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OnbITHI 1O
9 HaOJIFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anmMocBs3b MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0CHHOCTH arperaTHbIX COCTOSTHUI
BO/IbI
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmmorexa [OK
https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
bu6mmoreka [IOK
13 Cropocts. Exruie! ckopocti https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU IBUKEHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNueprus. 3akoH WHEPITUH.
BzaumopeicTBue TeN Kak NpuYMHa
bu6mmorexa [IOK
15 M3MEHEHUSI CKOPOCTH JIBUIKEHHUS TEll .

[IpoBepounas pabota «MexaHHUECKOE
JIBUOKEHUEY,

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. PacueT Maccel u

bubmuorexa [JOK

16 o0beMa Teja 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETIa
18 Pemenue 3amag mo teme "IimoTHOCTE bubmuoreka [JOK
BellecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBuA Teil. Cuita
ynpyroctd. 3akoH ['yka
JlaGopaTtophast pabora «3yuenue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmanum) NpyKUHbBI OT
MPUIIOKEHHOHN CHITBI»
21 SIBnenme TaroreHus. Cuiia TSKECTH
CBsi3b MEX1y CIION TSAXKECTH U
22 Maccoii tena. Bec Tena. Pemenue bubmorexa HOK
https://m.edsoo.ru/ff0al778
3ajad4 mo teme "Cuma tsbxect"
93 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. bubnuoteka [JOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepettite cit. JlutamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CUJI, HalIPaBJIEHHbIX
26 10 OJTHOM TPSIMO. bubmmorexa [TOK
. https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOIAS CHIT
97 Pemenue 3agad mo teme

"PaBHoneticTBytOMmast cui"



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHI/Ie CKOJIB)KCHHUA U TPCHHUC ITOKO4.

bubmuorexa [JOK

28
Tpenue B IpUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue
3aBUCHUMOCTH CHJIBI TPEHUS
29 CKOJIBKEHUS OT CWIBI JaBJIEHUSA U buGnnorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIIXCS
MTOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOIIEH CUIIBI
Pemenne 3amau mo remam:
31 «I"padmueckoe n300pasKeHUE CHID» bubmorexa HOK
P up ’ https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOJEHCTBYOMIAS CUID)
39 KoHTposibHast paboTa 1mo Teme:
«Macca, mI0THOCTE. CHIIBDY
33 Hasnenue. CiocoObl yMEHBIICHUS U bubnnoreka [JOK
YBEJIMYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBHCUMOCTD
34 JaBJIEHUS ra3a OT 00hEMa bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBiaeHus TBEPILIMU
35 TGHI;.MI/I JKUIKOCTSIMU U f“)aBaMI/I 3akoH bubmmorexa [TOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBieHue B )XUAKOCTH U rase, bu6mmorexa [IOK
BBI3BAHHOE JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
Bubnuoreka IIOK
38 CooOmaronuecst CoCy/IbI 1

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 Tnnpasiieckuid npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoii
JKUJIKOCTHBIM HAcOC
Atmocdepa 3emin. [puunnel
CYILIECTBOBaHUS BO3 HOU 000JI0YKH
41 3yHl 3 I[}/L:Mocq)e HOTO bubmiorexa LIOK
M. SABHCHMOCTR 8 p https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJI YPOBHEM
MOpst
bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue https://m.edsoo.ru/ff0a2bsa
43 N3mepenune atMochepHOTO JaBICHHUS. bubnuorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
42 BUCHMOCTS aTMOCpepHOT bubmuorexa [JOK
JIABIICHHA OT BLICOTBI HAll YDOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme
"ATtMmocdepHoe aaBneHue"
elicTBUE ocC aza Ha
- JleficTBHE KUIKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYCHHOE B HIX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabora «OnpeneneHue
. paTop pu P A g bubnuoreka [IIOK
BRITAIKUBAIOLICH CHIIEL, ICHCTBYIOLICH https://m.edsoo.ru/ff0a33fc
Ha TEJI0, TOTPYKEHHOE B KHUIKOCTh)
49 JlaGopatopHasi paboTa 1o Teme bubnnorexka [JOK

«HccnenoBanue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

Tela B BOJIE OT 00bEMA MOTPYKEHHOI
B )KMJIKOCTb YaCTH TEJIa»

50 [InaBanue Ten bubmorexa OK
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota

51 "KoHcTpynpoBaHue apeomeTpa Win 1
KOHCTPYUPOBAHUE JIOJIKH 1
omnpezaeneHue e€ rpy30n0abEMHOCTH"

Pemenue 3agau mo remam: «IlnaBanue
cyn0B. BoznyxomniaBanuey, bubnnoreka [JOK
52 .
«/laBneHue TBEpABIX TEN, KUIKOCTEN https://m.edsoo.ru/ff0a3654
U Ta30B»
KonTtponpsHnast pabora o Teme
53 «/laBneHue TBEPABIX TN, KUIAKOCTEH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
U Ta30B»
bu6nmoreka [JOK

>4 Mexanuteckas padora https://m.edsoo.ru/ff0a3f82

55 MouraocTs. EAUHUIIBEI MOIHOCTH 1
VYpoxk-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOU NIpU
MobEME IO JeCTHHUIIE"

57 [IpocTsie MexaHu3mel. Peryar.

PaBHOBecue cuit Ha ppruare
Poryaru B TexHuKe, OBITY U IPUPOJIE.

58 JlaGopaTtopHnast pabota 0,5 bubnmoreka [JOK
«MccnenoBanue yciioBHil paBHOBECHS https://m.edsoo.ru/ffOa4ffe
peraara

59 Pemienne 3aa4 1mo Teme «Y CIIOBUS bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

PAaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a478e

60

61

62

Koaddumuent nosesnoro neicTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHOU
TTOCKOCTH

Pemenue 3agau no teme "Pabora,
MorHocTb, KIT/"/

Bcepoccuiickas mpoBepoyHas padboTa
('onoBas KP)

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnyeckas dHeprusi.
Kunerndeckas n noreHuuanbHas
DHEPIHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUu

YPOK-3KCIIEPUMEHT 110 TEME
"JKCIEpUMEHTAIIBHOE OIIPEIEIICHHE
W3MEHEHHUs] KHHETUYECKOW 1
NOTEHLUAIbHON PHEPTUH ITPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
IocKocTH"

PaGora ¢ Tekcrtamu o teme
"MexaHndeckoe ABrKeHue"

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

67

PabGora ¢ Tekctamu o teme "Pabora.

MoiHOoCTb. DHEprus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

68

Pabora ¢ Tekctamu 1o teme "Prruaru B

OBITY U IPOU3BOJCTBE"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopdHbie Tena 1 05 bubnnorexka [JOK
Bxoonas KP ' https://m.edso0.ru/ff0a5800
6 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnuoteka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIHOM BJIAXXKHOCTU BO3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BIJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbId 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanus. ICTOUHUKH bubnmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJlIax, bubnmnorexa [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a " UX ’ bubmmorexa [TOK
P " . https://m.edsoo.ru/ff0ac3d0
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DneKTpruuecKue 3apsbl.
55 3apsKEHHBIE TeJla U UX
B3auMoaercTBus. I1ocTOSHHBIN
AIEKTPUUYECKUN TOK"
ITocTosiHHBIE MarHUTHI, KX bu6mmoreka [IOK
56 N
B3aHMOJeHCTBUE https://m.edsoo.ru/ff0acOba
57 VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
MOJIEW ITOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0abd2c
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMiId U €ro 3HaueHHue 714 )KU3HU Ha

3emie

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

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

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

61

62

Bcepoccuiickas nmpoepodHas pabota
(I'onosas KP)

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTeNeil B TEXHHYECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHI AJIEKTpOoABUTATENS "

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

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

63

64

65

66

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

Onexrporereparop. CriocoOsl
MOJIYYEHUS DIIEKTPUIECKOM SHEPTUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUHU

PaGora ¢ TekcTamu o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

PaGora ¢ TekcTamu 1o Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE

0,5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

SIBJICHUS "
KonTponbhas pabota no teme
"DNeKTpuYeCcKrue U MarHUTHBIE

sBJIeHUS"

67 Pabota ¢ TekcTaMu 1o TeMe 1 bubmuorexa [JOK
"TennoBele ABIeHUT" https://m.edsoo.ru/ff0accse
Pabora ¢ Tekcramu o TeMe

68 " " 1

MaFHI/ITHI)IC SBJICHUA
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CcO O 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
JIBHOKCHHEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsiss U MTHOBEHHas 1 0,5
ckopocth Bxonnas KP

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSKECTH U 3aKOH BCEMHUPHOI'O bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPHOTO TENA C bubmorexa OK
N o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCcHe MaTepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MoOMEHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHn4ecKoe ABIKCHUE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta o reme
30 "MCXIZIHI/I‘ICCK(I))G JIBIDKCHUC bubmorexa [TOK
N ) ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpenencHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEpTUH U pabOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnast padota «3yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil 1 py>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIeprOJIa KoJIeOaH i
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaHMIt
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MOTNIEPEYHBIE BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



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

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHHS U BOJHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosnb30BaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOHII{)OJI:He CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa LHOK
pacnpoctp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuue "Bo3yx-crexkino""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb32c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paCCpTO}IHI/I}I " OII)ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepeniusa "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
72 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas pabota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atoMoM. KBauTtsl. JIuneliuarsie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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SAnepHble peakuu. 3aKOHbBI

87 COXpPaHEHHUS 3apsAI0BOI0 U MacCOBOTO bubmmorexa LIOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
OHeprus cBA3M aTOMHBIX siziep. CBs3b bubmuoreka [IOK
88
MAaCChl U S3HEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "AnepHeie
peakuuu"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMme "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
90
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c1e88
KBantoBsie siBneHus"
KonTponbhas padota no teme
01 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBaHTOBEIC sIBIEHUS
Peakuuu cuHTe3a u aeneHusd saep. bubmmoteka IIOK
92 "
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ff0c223e
" Ypoxk-koubepenuus "AnepHas
93 sHepreTuka. JleicTBus bubnuoreka [{OK
PaaNOAKTUBHBIX U3Jy4YECHUN HA KUBBIE https://m.edsoo.ru/ff0c2b30
opraHu3msl"
IToBTOpenue, o0o0mIeHNE.
94 Jlaboparopubie pabOTHI 1O KypC bubmmorexa [TOK
" P pu P | ey https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
[ToBTOpenue, o0ob6mIcHNe. Pemenue
95 acquFI){mx U Ka4eCTBEHHBIX 3a]1a4 110 Bubmmorexa [IOK
P | " https://m.edso00.ru/ff0c2572
TeMe "TernnoBbie Mporecchl
96 [ToBTOpenue, 0600menue. Pemenue bubmmoreka [JOK
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pacyeTHBIX U KaUeCTBEHHBIX 3aja4
noaroroska Kk rorosoit KP

https://m.edsoo.ru/ff0c2a22

97 MTorosasa KoHTponbHasA paboTa 1 1
[ToBTOpEeHME, 0000IIEHNE.
98 JlaGopaTopHble pabOTEI IO KYPC 1 1 buGnuorexa [IOK
" patop P | pey https://m.edso0.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa LIOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTrOopenue, o600menue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTrOopenue, o6o0mmenue. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gusmnka"
OBIHIEE KOJIMYECTBO YACOB I10O
1 102 45 27

I[TPOTPAMME
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (PU3NUECKUE SBJICHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYUH, HX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TMPOIECCHl U CBOWCTBA Tell, B TOM
Yuclae W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMYecKWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHbBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJYYSHHON (PU3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJIyYEHHBIM pE3yibTaT, HaXOAUTb OLIMOKU B

XO0J¢ OIIbITa, ACJaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OINBITa U (POPMYITHPOBATH BHIBOBI

BBIIOJHATh NPSAMbIE U3MEPEHUSI C HCIIOJIb30BAHUEM aHAJOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh MOKAa3aHUS NMPUOOPOB € YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIOJIB30BAHUEM MPSAMBIX HW3MEPECHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE€ NPEIJIOKEHHBIX TaOINIl U TpapuKOB, J€NIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHocTH npu  paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIBb3YSl 3HAHUS O CBOMCTBaX  (UBMYECKUX  SABJICHUH H

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

HNPUBOJUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKUMH YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS H

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUM C 3a/laHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUI U MyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIMIO, KOTOPAsi SBIISCTCS NPOTHBOPSUMBOWU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BiaIeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKUe COOOIICHHS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa Z[eﬁCTBHfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha




OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (bHSH‘ICCKOC SABJICHUC

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULIB! (PU3NUYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (HU3MUYECKYI0 BEIMYMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

1.7

1.8

O0BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3aJadyd, BbIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEIOBAHUS, BBICTATD
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNoKEeHUs,, coOuparb  yCTAaHOBKY M3  IPEIIOKEHHOTO




O60py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAaHUPOBaTh MCCJIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yiabTaThl MOJYYEHHOM 3aBHCUMOCTH B BHJIE TAaOJIUI] U IpadUKoOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHMKM Oe3omacHocTd Impu  pabore ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMH U HEOOXoauMble

¢u3nyecKkrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U MapaUIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIEeTIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTI0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETH
WMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COoJep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nMpeoOpa3zoBaHus HHGOPMAILMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTyIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 3@ BBINOJIHEHUEM IUIAHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3YYEHHBIE IOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

OMHCHIBATh W3YYCHHBIC CBONCTBA Ten U (PU3WYECKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0O BEIUYMHY C JAPYTUMH




1.5

BCJIIMYHHaAMU, CTPOUTDH rpa(l)I/IKI/I HN3YUCHHBIX 3aBHCHUMOCTEH

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3y4eHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, CbI/I?»I/I‘leCKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbele 3a7auu (omMparouiyecs Ha cuctemy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIMIME  HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTh PacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bU3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIEAO0BAHUS, BBIACIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHue cobOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DPUKCHUpPOBATH pe3yJbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I




l"pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIibTaTaM UCCICAOBAHHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTth OCHOBHBIE MPHU3HAKH W3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX OINUCAHUSA, HCIOJIb3Y
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM Juid  oOecriedeHuss O€30macHOCTH TpU  OOpalleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpYys TOWMCKOBBIA  3arpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOTHEHWH YYE€OHBIX 3aJlaHUil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh NOpUEMAMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Koxn
Kona anemenTa IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
pasjaena
®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHMPA
®usuka — Hayka o npupoze. fBnenus npuponsl. Puznueckue
11 ABJICHUS:  MEXAaHUYECKHE,  TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
®dusnueckue BeaMUYUHBL. V3MepeHue QU3MUECKUX BEJIUYMH.
1.2 Puznueckue pUOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHapoHas cucTemMa eJUHUIL
EcrecTBeHHOHayuHBIi ~ METOA  IO3HAHMA:  HaOIIO/EHHE,
1 . [IOCTAaHOBKA HAy4YyHOrO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
HKCHEPUMEHT [0  IMpPOBEpKE  TIHIOTE3,  OObSICHEHHE
HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen
[TpakTiueckue pabOTHI:
HH#Par###113MepeHne paccTosHUI.
#HH##Par###3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.
Lo #HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#HH##Par### 3mepenue TeMIepaTypbl npu MTOMOIIA
KUAKOCTHOTO TEPMOMETpA U JTaTUUKa TEMIIEpPaTypbl
INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIECTBA
###Par#H#CTpoeHrie  BelleCcTBA: aTOMbl M MOJEKYJbL, HX
2.1 pazMepbl. OmBITBI, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE
BelIeCTBa
###Par### ] [siokenne dvactui, BemiectBa. CBsI3b  CKOPOCTH
2 2.2 JBIKEHMSI YacTUIL C TeMmIepaTypoil. bpoyHoBckoe nBHKEHUE,
nuddy3us
B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U
23 OTTaJIKUBAHUE
24 #H##Par###ArperaTHple COCTOSIHMSI BELIECTBA: CTPOEHUE Tra3oB,

KHUAKOCTEH M TBEPABIX (KpUCTAITMYECKUX) Tell. B3anuMocBs3b




MECXOY CBOMCTBaMH BE€IICCTB B Pa3HbIX arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUY BOIbI
[TpakTuyeckue pabOTHI:
#H##Par###0Onenka nuamMeTpa aroMa METOJIOM psAIoB  (c
UCToNIb30BaHuEeM Gotorpaduii).
2.6 #HHHPar###0nbITel O HAOMIOACHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.
#HA#HPar#H##0nbITBL 10 OOHApY)KEHHIO  JCUCTBUA  CHJI
MOJICKYJISIPHOTO TIPUTSKCHHUS
JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI
31 Mexannueckoe ABWKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE
' JBUKCHHE
> #H##Par###Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM
' JIBUKEHUH. Pacyér myTu v BpeMeHH JBUKCHUS
SIBnenuie uHepuu. 3aKoH WHEpUUU. B3aumoeincTBre Ten Kak
3.3 IIPUYMHA U3MEHEHUs1 CKOPOCTH JBMXKEHUs Tell. Macca kak mepa
WHEPTHOCTH Tela
34 ###Par#t#lnotHocTs  BemectBa. CBSI3p  IIOTHOCTH  C
' KOJIMYECTBOM MOJICKYJI B IMHUIIC 00BhEMaA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. 3mepeHue Cuiibl ¢ TOMOIIBIO
' JTUHAMOMETpa
37 ###Par### Asnenue TaroTeHus U cwia TshkecTd. Cuna TsHKeCTH
' Ha Jpyrux maHerax. Bec Tema. HeBecomocTs
> Cuna tpenusi. TpeHre CKONbKEHUS U TPEHUE MOKOs. TpeHne B
' MIPUPOJIC U TEXHUKE
39 #H##Par###Cnoxenre Cuil, HaMpaBJICHHBIX MO OAHOM TPSIMOM.
' PaBHOnelicTBYIOIIAsA CHIT
[TpakTuyeckue paboOTHI:
Omnpenenenre CKOPOCTH PAaBHOMEPHOIO JBMKEHMs (LIapuKa B
3.10 XKHUJIKOCTH, MOJEIH JIEKTPUYECKOI0 aBTOMOOUJISI U TaK Jlajee).

OrnpezenieHne cpeaHEl CKOPOCTH CKOJBXEHUS Opycka WU

mrapuvka 1o HAKJIOHHOM MJIOCKOCTH. Onpe,ueﬂeHHe IIJIOTHOCTHU




TBEpROro tena. OMBITEL, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh
pactsbkenus (aedopMariv) Ipy>KUHBI OT MPUIIOKESHHON CHIIBI.
OneITbl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIBKEHUS OT Beca Tella M XapakTepa COIPHUKACAIOLIUXCS

MOBEPXHOCTEH

du3ndeckne SABJICHUS B mnmpupoac: IMIpUMEPBI ABHXCHHA C

3.11 pa3IMYHBIMM CKOpPOCTSMHU B JKMBOM M HEXUBOW INPUPOE,
JIeWCTBHUE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoucTBa: JMHAMOMETP, MOAUIMITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO TCa. CriocoObl YMCHBIICHUSA n

b YBEIIMYCHUS IaBICHUS
45 JaBnenue rasza. 3aBHCHUMOCTb JIaBJIE€HUS ra3a oOT 00b&Ma,
' TEMIIepaTyphI
43 [lepenava naBneHus TBEPABIMU TEIAMHU, KUIKOCTAMU U Ta3aMH.
' 3akoH [lackans. [ITneBMaTHUECKUE MAIIUHBI
3aBUCUMOCTh JTaBJICHUS KHUJIKOCTU oT IJTyOUHBI.
4.4 Iuapocratuveckuit  mapagokc. CooOmiarommuecs  COCY/IbI.
['mapaBianueckue MeXaHUu3MBbl
Atmocdepa 3emnu u  atrMmocdepHoe JaBieHue. IIpuunHEBI
A5 CYLIECTBOBaHMUS  BO3AYIIHOM  oOosiouku  3emiu.  OmbIT
' Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOTO  JaBlIEHUS  OT
BBICOTHI HaJl YPOBHEM MOPSI
46 N3mepenne  armocepnoro  maBnenus. [lpuboper  mmst
' U3MepeHus: aTMOC(EepHOro aBIeHUs
47 [leficTBue XUIKOCTM M ra3a Ha NOTPYKEHHOE B HHUX TEJO.
' BeitankuBatommas (apxumeoBa) cuia. 3akoH ApXumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[TpakTuyeckue paboOTHI:
HccnenoBaHue 3aBHCHMOCTH Beca Tejla B BOAE OT 00BEMa
49 NOTpYXKEHHOW B KHMAKOCTh vacTH Tena. OmnpeneneHue

BBITAJIKUBAIOIIEH CHUJIBI, AEHCTBYIOIIEH Ha TEJNO, MOrPYKEHHOE
B JKMIAKOCTb. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH

CUJIbI, JCHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT MAacChl Tela.




OneIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH BbITAJIKMBAIOLICH
CHJIBI, JEHCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT 0O0BEMa

HOTPY)KéHHOﬁ B XHUIAKOCTh 4YaCTH TC€JIa H OT IINIOTHOCTH

KUJKOCTH. KoncTtpynpoBanue apeomeTpa WIN
KOHCTPYUpPOBaHHE JOJKU u olpeaesieHue eé
rpy30N0AbEMHOCTH
410 dusnueckue SABICHUA B NPUPOAE: BIHMSIHHE aTMOC(hEepHOro
' JTaBJICHUS Ha )KMBOM OpraHu3M, IJIaBaHUE pbI0
TexHuueckue  ycTpoicTBa: cooOwaromuecs COCY/JIBI,
411 YCTPOMCTBO BOJOIPOBOJA, TMAPABINYECKUN IIPECC, MAHOMETP,

O6apomeTp, BBICOTOMED, MTOPUTHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPI A

51 Mexanundeckas padbora
52 Mexanudeckasi MOIITHOCTb
£ 3 [IpocTbie MexaHU3MBI: pblYar, OJOK, HAKIOHHAS TUIOCKOCTb.
' [IpaBuno paBHOBecHs pblyara
5.4 [TpumeHeHue paBuia paBHOBECHUS pbldara K OJI0Ky
«3omoTtoe mpaBuIO» MeXaHWKH. KodQUuImeHT moae3Horo
5.5 JnercTBusl MexaHu3MoB. I[IpocThle MexaHW3Mbl B OBITY U
TEXHUKE
5.6 [ToTeHumanbHas SHEPTUU TeNa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
5 g [TomHass wmexaHwveckass »dHEpPrus. 3aKOH HW3MEHEHUsS |
' COXpaHEHHUSI MEXaHUUYECKOW SHEPTUU
[TpakTudeckue paboThI:
###Par#H#O0npenenenne  paboTbl  CWJIBI  TPEHUS  TPHU
£ g PaBHOMEpPHOM  JBWKEHMM  Tela 1O  TOPU3OHTAIBHOU
' nmoBepxHOCTU. MccremoBanne ycimoBUW paBHOBECHS phIvara.
N3mepenne KIIJ[ HaknoHHON miockoctu. M3yueHue 3akoHa
COXpPAHEHHUsI MEXaHUYECKOW SHEPTUH
5.10 duznueckue sBICHUS B IPUPOJIC: PhIUATH B TEJIC YEIOBEKA
TexHuueckue YCTpOICTBA: pblyar, MOJIBHOKHBII u
511 HEMOJIBIKHBIA ~ OJIOKM, HAKIOHHAs IUJIOCKOCTh, IPOCTHIC

MEXaHU3MBI B OBITY




8 KUIACC

. Kona anemenTa IIpoBepsieMble 3J1eMEHTBHI COIePKAHUS
pasjaena
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpHUU
5.1 CTpoeHusi BemiectBa. Macca M pazMepbl Mojekyid. OmbITh,
' MOJITBEP K IAOLIME OCHOBHBIE MIOJIOKEHHS
MOJICKYISIPHOKMHETUIECKON TEOpUH
6.2 Mopenu TBEPAOTO, MKUIAKOTO W Ta3000pa3HOTO COCTOSHUMN
' BenlecTBa. Kpucrammyeckue u amopHbIe Tena
63 OOBbsicHEHHE CBOMCTB T'a30B, XHUJAKOCTEH M TBEPABIX TeN Ha
' OCHOBE ITOJIO’KEHUH MOJICKYISIPHOKUHETUYECKON TEOPUH
6.4 CMauuBaHue U KallWUISIPHBIE SBICHUS
6.5 TemoBoe paclIupeHue u cxaTtue
56 Temnepatypa. CBsi3b TeMIIepaTypbl CO CKOPOCTbIO TEIIOBOTO
' JBYDKEHUS YaCTHIL
6.7 Buytpennsis sHeprus. CrnocoObl H3MEHEHMsI BHYTpEHHEH
° ' SHEPruM: TEIJIonepeaaya U COBEpIIEHNE pabOThI
68 Buasl Temnonepenadd:  TEIUIONPOBOJHOCTb, KOHBEKLHS,
' U3ITy4yeHue
6.9 KonngecTBo TemoTsl. Y aenbHas TEMIOEMKOCTh BEIIECTBA
TennooOMeH U TEMJIOBOE paBHOBECHE. YPaBHEHUE TEIJIOBOTO
6.10
Oananca
611 [lnaBneHne w OTBepIEBaHUE KPUCTAJUIMYECKUX BEUIECTB.
' VY aenbHast TEIUIOTA TUIABICHUS
[TapooOpa3oBanne u kouaeHcanusa. Mcnapenwe. Kurenwe.
6.12 VaensHass ~ Temsora  mapooOpa3oBaHus.  3aBHCHMOCTb
TEMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO JTaBICHHS
6.13 BnaxxHocTs Bo3ayxa
6.14 DHeprus TOTUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS
6.15 [Mpunmunsl paboTsl TertoBeix aBurareneid KIIJ[ TemmoBoro




aBurarens. TeminoBble JBHUraTelld W 3alllUTa OKPYKaroUIEH

cpenbl

6.16

3aKOH COXpaHEHHUs U MPEBpAIllEHUs SHEPrUU B TEIUIOBBIX

mponeccax

6.17

[TpakTuyeckue pabOTHI:

#HHHPar#H##OnBITEL IO OOHAPYKEHUIO  JIEHCTBUS  CHII
MOJIEKYJISIPHOTO MTPUTSKEHHUS.

##H#Par###OnbIThI 10 BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM
COJIM WJIM caxapa.

#HHHPar###OnbITEl IO HAOTIOJCHUIO TEIIOBOTO PACHIMPEHUS
ra3oB, )KUAKOCTEH U TBEPABIX TEII.

###Par#H#OnpeneneHue naBleHUsT BO3ayxa B OaljloHe
HINpULA.

HHHPar###OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh
JaBJIEHUS] BO3AyXa OT ero oObéMa M HarpeBaHUs WIH
OXJIXKICHUS.

###Par###lposepka TUMOTE3bl  JIMHEHHOM  3aBUCUMOCTHU
JUIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIIEPATYPHI.

H#H#Par###HabmoneHre n3MeHeHHs: BHYTPEHHEH SHepruu Tena
B pe3yJbTaTe TeIIonepe ayi U padoThl BHEITHUX CHUIL.
#H##Par###IccnenoBanue  sIBJICHUST  TEINIOOOMEHA  TIPH
CMEIINBAHUU XOJIOIHOU U TOpsiYel BOJBI.
#HH#Par###OnpeieneHue KOJIMYECTBA TEIUIOTHI, MOJIyYE€HHOTO
BOJIOM TMpU TEMJIOOOMEHE C HarpeTbiM METaNInYeCKUM
LUIHH]IPOM.

#HH#Par###Onpenenenue yeiabHON TEIUIOEMKOCTH BEIECTBA.
###Par### ccnenoBanue npoiecca ncCapeHus.
###Par#H#0OnpeneneHe OTHOCUTENBHON BIaKHOCTH BO3TyXa.

#H##Par###OnpenencHue yaenpbHOW TEIUIOTHI TIJIABICHUS JIbA.

6.18

duznueckue SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE
U KanmWUISpHBIE SIBJICHUS B MPHUPOJE, KPUCTAUIBI B IPUPO/IE,

nznydenue CojHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3HI;




o0Opa3oBaHHUE pPOCHI, TYMaHa, UHEs, CHETa.

6.19

Texnuueckue YCTPOMCTBA: KaIluJUIsPBL, IIPUMEPBHI
UCIIOJIB30BAaHUSl  KPUCTAIUIOB,  KUIKOCTHBII  TEpPMOMETD,
JATYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILUIEHUS [OMOB,
TMUTPOMETpPBI, IICUXPOMETpP, MapoBas TypOuHa, JBUraTellb

BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 DnekTpusanus Ten. [[Ba posia aIeKTpUIECKUX 3apsiaoB
B3aumoneiictBue  3apsikeHHbIX — Teln.  3akoH — Kynona
7.2 (3aBHCUMOCTh CWJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJN OT
BEJIMYMHBI 3aPS/I0B U PACCTOSHHS MEXKTY TETIaMHU)
Onekrpuueckoe nose. Hanpsyk€HHOCTh IEKTPUYECKOTO MOJIS.
7.3 [IpyHuMn ~ cyneprno3uuuu  JIEKTPUYECKUX  Iosed  (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenu  snexTpudeckux  3apszioB. DneMeHTapHbIN
7.4 anekTpudeckuil 3apsan. CrpoeHue aroma. IIpoBomHuku u
JUDIIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
26 DNEeKTpUYECKUM TOK. Ycenosus CYILIECTBOBAHUSA
' AIIEKTPUYECKOT0 TOKa. MICTOYHMKN MOCTOSIHHOTO TOKa
24 JleficTBUSI DIIEKTPUUECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUNA TOK B )KUJIKOCTSIX U Ta3ax
- Onektpuueckass  uenb. Cuia  TokKa.  DIIEKTPUUYECKOE
' HapsbKEeHHe
29 ConpoTuBieHHE MNPOBOJHUKA. YIEINBHOE CONPOTHBIICHUE
' BelIeCTBa
7.10 3akon OMa 1J1s yyacTKa Lenu
ITocnenoBarensHOE " napajuieJIbHOE COEIMHEHHE
7.11
IIPOBOJHMKOB
PaboTa 1 MOUTHOCTH AIEKTPUYECKOTO TOKA. 3aKoH JIKoyis —
7.12
Jlenna
7.13 DIIeKTpUUYECKHE TIENU U MTOTPEOUTENN IICKTPUIECCKON dHEPTUH




B ObITYy. KOpOoTKO€ 3aMbIKaHMe

IloctosstHHBIE  MarHuThl. B3auMoaelcTBHE  MOCTOSHHBIX

7.14
MAarHuToB
MarautHoe mojie. MarHutHoe 1mojie 3eMId W ero 3HaueHHE
7.15
IUIS JKA3HU Ha 3eMiie
216 OnbiT Opcrena. MarHutHoe mMoJie 3JIEKTPUYECKOro TOKa.
. [IpuMeHeHue 371eKTPOMArHuTOB B TEXHUKE
JlelicTBU€ MArHMUTHOTO TIOJSi Ha TMPOBOJHUK C TOKOM.
217 DJNeKTpOoABUTATENIb  MOCTOSSHHOTO  ToKa. Mcmonb3oBaHue
. JJIEKTPOJBUIaTeNe B TEXHUYECKUMX YCTPOWCTBAX M HA
TpaHCHIOPTE
- 18 Onbitet @apanes. SIBleHHE HIEKTPOMATHUTHON WHIIYKIIHHU.
' IIpaBuno Jlenna
Onektporereparop. CrocoObl TONYYEHHUS DIIEKTPUUECKOU
7.19 SHEPTrUU. DJIEKTPOCTAHIIMU HA BO30OHOBIISEMBIX MCTOYHHKAX
SHEPTrUu
[TpakTueckue paboThI:
OnbITEI IO HAOTIOIEHUIO DJIEKTPU3AIMU TEJ UHIAYKIIUEH U MPU
CONPUKOCHOBEHUHU.
UccnenoBanue  A€MCTBUS  AJNEKTPUYECKOTO  TOJIA  HA
MIPOBOJIHUKY U TUDJIEKTPUKH.
CbOopka w mpoBepka pabOTHl  DJIEKTPUUECKOW  IIEMHU
IMOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIbI TOKA.
7.20 W3mepenue u peryiupoBaHHe HaPsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CWIIBI TOKA, MIYIIETO Yepes
pPE3UCTOpP, OT CONPOTHUBIICHUS PE3UCTOpPAa W HANPSKEHUS Ha
pesucrope.

OnbITEl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh 3JIEKTPUUYECKOTO
CONPOTUBIICHHS MPOBOJAHMKA OT €ro JUIMHBL, IJIOIIAIN
MIOIIEPEYHOI0 CEUYCHUS U MaTepUalIa.

IIpoBepka IpaBuiia CIIOKEHUS HaNpsLKEHUN pu

MocJeI0BaTeIbHOM COEIMHEHUHU JIBYX pe3ucTopoB. IIpoBepka




IpaBWwia JUIsl CWIbl TOKa IPU MAPAJIEIbHOM COEIUHEHUU
pesuctopoB. Omnpenenenue pabOThl 3JIEKTPUUYECKOTO TOKa,
uaymero  yepe3  pesucrop.  OmpeneneHne  MOIIHOCTH
ANIEKTPUYECKOTO  TOKA,  BBIACISIEMONM  HA  PE3UCTOpE.
HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, MJIYLIErO Yepe3
JaMIIOYKy, OT HamnpsbkeHuss Ha Hed. Onpenenenue KII/L
HarpeBatend. MccnegoBaHue MarHMUTHOTO B3aUMOJCHCTBUS
IIOCTOSIHHBIX ~ MAarHuToB. VI3yuyeHue MarHUTHOTO  IOJA
MIOCTOSIHHBIX MAarHUTOB IPU UX OOBEIUHEHUU U Pa3CIICHUU.
HccnenoBanue AeCTBUS 31EKTPUUYECKOTO TOKA HA MATHUTHYIO
cTpeniky. ONbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI
B3aMMOJICHCTBUS KaTyIIKHA C TOKOM M MarHuTa OT CUJIbl TOKa U
HalpaBJI€HUs TOKa B Karymke. M3ydeHuwe pencTBus
MarHuTHOTO TOJIA HAa MPOBOJAHUK ¢ TOKOM. KoHcTpynpoBaHue
U u3ydeHue paboTel snekrpoasuratens. Mamepenne KII/]
AIIEKTPO/IBUTaTEeIbHON yCTaHOBKU. OMBITHI 110 HCCIIEOBAHUIO
ABJIGHUS  JJIEKTPOMAarHUTHOM  MHAYKLIMU:  HCCIEI0BaHUE

W3MEHEHMI 3HaYEHUS U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa

7.21

7.22

@u3nyecKkue SBJICHUS B MPUPOAE: IEKTPUUYECKUE SIBICHUS B
atMocdepe, IIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE
none 3eMiu, Apeid IMON0CcCOB, pOb MAarHUTHOTO TOJNS s

JKHM3HH Ha BCMJ'IC, MOJIAPHOC CUAHUC

TexHuueckue yCTpOI71 CTBa: 9JICKTPOCKOII, aMIIepMETp,

BOJIbTMETpP, PEOCTAT, CUETUYHUK 3HCKTpI/I‘-ICCKOI71 OHCpPIHUu,

JIEKTPOOCBETUTEIBHBIE puoopsI, HarpeBareIbHbIE
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
IIPEIOXPaHUTENH, AJIEKTPOMAarHur, AJIEKTPO/IBUTaTENb

MOCTOAHHOI'O TOKA, '’CHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC

Kon
Kox anmementa
pasnena

[IpoBepsiembie 37IEMEHTHI COAEPKAHUS




MEXAHWYECKUE ABJIEHUA

Mexanudeckoe aBrkeHue. MarepuasibHas Touka. Cucrema

8.1 )
orcuéra
8.2 OTHOCHUTEITHFHOCTh MEXAHUYECKOTO JIBHIKESHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
###Par#H#HepaBHoMepHOE IPSAMOJIMHEMHOE ~ JIBUJKCHHE.
8.4 Cpennsisi 1 MTHOBEHHasi CKOPOCTh Tella IMPU HEPAaBHOMEPHOM
JIBHKECHUHT
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOIMHEHHOE TBUKECHHE
8.6 #HHPar###CBoooanoe magenue. OneITel [ anuies
###Par#Ht#PaBHOMepHOE NBIKEHHUE TIO OKpYyKHOCTH. [lepuon u
8.7 yactroTa oOpauieHus. JIluHeliHas W yryioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HiHPar##H## [pyuHIMIT CyTIEpIIO3UIIUN CHIT
8.12 Cua ynpyroctu. 3akoH ['yka
8.13 ###Par#H##Cuna TpeHus: cwia TpPEHUs CKOJIbKEHUs, Cujia
' TPEHHUs IOKOS, IPYTHe BUBI TPEHUS
8.14 ###Par####Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHue cBOOOTHOTO TaIeHUs
8.15 JBuxenne maner Bokpyr Comnma. IlepBas kocMuueckas
' cKkopocTh. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPIOE TEIO
8.17 ###Par###PasnoBecue TBEPIOTro Teia C 3aKPEIIEHHOW OCKIO
' BpaieHus. MoMeHT cuiibl. LleHTp TshkecTH
8.18 Nmnynec Tena. MIsmenenune ummynsca. Mnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #iHPar###PeakTuBHOE IBIKECHUE
8.21 Mexanundeckas paboTa U MOITHOCTh
8.9 PabGota cun TspkectH, ympyroctd, TpeHus. CBs3b DHEPTHH U

paboTsI




8.23

8.24

8.25

HOTCHHI/IaJ'IBHaSI OHEpPIrusAa T€jia, IMMOAHATOro HaJd IMMOBEPXHOCTHIO

3eMiu
IToTreHumanpHas YHEPrUs CKATOU NPYKUHBI

###Par##Kunetnueckas sHeprusa. Teopema 0 KHHETHYECKOMN

SHEPTUU

8.26

###Par###3akoH coXpaHEeHUS MEXaHUYECKOW SHEPTUH

8.27

[IpakTHyeckue pabOTHI:

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHUS OpycKa WU
JBIDKEHUS LIapUKa MO HAKIOHHOM mutockocTH. OrmpeneseHue
YCKOpPpEHUA TCJIa IIpPpU PABHOYCKOPCHHOM JBWKCHHU 11O
HaKJIOHHOU IIJIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM  IIyTH  OT  BpPEMEHH  IIpHU
PaBHOYCKOPEHHOM JIBM)KEHHH 0€3 HayallbHOH CKOPOCTH.
[IpoBepka TMMOTE3BI: €CIIM TPH PAaBHOYCKOPEHHOM JBHKCHUH
0e3 HayaJlbHOIl CKOPOCTH IYTH OTHOCSITCSI KaK psiJl HEYETHBIX
qucel, TO  COOTBETCTBYIOIIME  HPOMEXKYTKM  BPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTU CHJIBI TPEHMS CKOJIBKEHMS OT
CWJIBl HOpMaJIbHOTO naBieHus. OmpexaeneHue kod¢pduureHTta
TpPEeHUsl CKOJbKeHUs. OnpeneneHue KECTKOCTU TNPYKHUHBI.
Onpenenenne paboOTbl CHJIBI TPEHUST TPU PABHOMEPHOM
JIBIDKEHUM  Tela 1O  TOPU30HTAJIbHOH  MOBEPXHOCTH.
Omnpenenenne padbOThl CUIIbI YIPYTOCTH MPH MOABbEME Ipy3a C

HUCIIOJB30BaHHUEM HCIIOABHIXKHOI'O U ITOJABHXKHOI'O 0JIOKOB

8.28

@u3NYEeCKUE SABICHUS B MNPUPOJEC: IPWINBBI U OTJIUBHI,
nBwkeHne  miaHeT COMHEYHOM  CHCTEMBI, pPEaKTHUBHOE

JABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaZ CIIMAOMCTP, JAATUUKH IIOJIOKCHUA,

pacCcTodHNA U YCKOPECHUSA, PAKCTBL

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

KoneGarenbHoe  nBmwkeHne. OCHOBHBIE  XapaKTEPHCTHKU

- KoJIeOaHUH: TIepHOJ], YacTOTa, AMIUIUTY 1A

9.9 MaremaTnueckuii M TPYKUHHBIA MasTHUKHU. [IpeBpaienue
' SHEPTUU MPH KOJeOaTeTLHOM JBHKEHUH

9.3 3aryxatomue  kojeOaHus.  BbIHyXAeHHbIe — KoJeOaHUS.




Pe3onanc

9.4

9.5
9.6

9.7

Mexaandeckue BOJHBL. CBOMCTBA MEXaHHMYSCKHX  BOJIH.
[IpononbHBIC U MTONIEPEUHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHHUs. MeXaHHYeCKUE BOJHBI B TBEPIIOM Telle,
ceiicMHUYEeCKHE BOJIHBI

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa
Wudpa3Byk U ynbTpa3ByK

[TpakTuyeckue pabOTHI:

Ornpenenenue YaCTOTEI H nepuoia KosebaHui
MaTEeMaTHYECKOI0 MasTHHKA.

OnpeneneHre 4acTOThl W TEpUOJa KOJeOaHUW MPY>KUHHOTO
MasITHHKA

Hccnenosanue 3aBHCHMOCTHU nepuoia KosebaHui
MOJIBELICHHOTO K HUTHU T'py3a OT JUIMHBI HUTH. VccnenoBaHue
3aBUCUMOCTH TIEpHOJia KOJeOaHU MPYy>KMHHOTO MasiTHUKa OT
Macchl Tpy3a. [IpoBepka HE3aBUCMMOCTH Tepuoja KoseOaHuit
rpy3a, MOJABEHIEHHOTO K HHUTH, OT MacChl Ipy3a M >KECTKOCTH

npyxuHsbl. I3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8

Pu3nyeckue SABICHUS B IPUPOAE: BOCIPHUITUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IIYHAMH,

9XO0

9.9

TexHuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJIBb30BaHHUC

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE I1IOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

OJIEKTPOMarHuTHOE  TOJIe.  ODJIEKTPOMATHUTHBIE  BOJIHBI.

101 CBOICTBA DJIEKTPOMArHUTHBIX BOJTH

10.2 [[kana 31eKTPOMarHUTHBIX BOJH

103 OnexkTpoMarHuTHas —npupojma cBera. CKOpPOCTh  CBera.

10 ' BoJHOBBIE CBOMCTBA CBETA

[TpakTuyeckune paboTHI:

104 N3yuenne CBOWMCTB AJICKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOUIBHOTO TenedoHa

105 @dwusnyeckue SBICHUS B TPUPOJE: OMOJIOTHYECKOe ICHCTBHE

BUJUMOTO, YIBTPA(QHOIETOBOIO U PEHTI€HOBCKOTO U3IyYeHH
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10.6 TexHuuyeckue ycTpoicTBa: UCHOIb30BaHUE IEKTPOMArHUTHBIX
' BOJIH JUJIs1 COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
11.3 Otpaxenue ceta. [nockoe 3epkano. 3aKoH OTpaKEHUs CBETa
114 [Ipenomnenue cBeta. 3akoH mpenomieHus cseta. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
11.6 OnTuyeckas cucremMa goroanmnapara, MUKPOCKOTIA U TEIECKOIIa
117 I'maz  kak  onTuueckas  cucrema.  bimszopykocTe U
' JAIbHO30PKOCTh
118 Pasnoxxenune Oemoro cBera B crektp. OmnbiTel HbroToHa.
' CrnosxeHue CieKTpajabHbIX 1IBETOB. Jlucnepcus ceeta
[TpakTyeckue paboOTHI:
#H##Par###IccnenoBanne  3aBUCHUMOCTH  yIJIa  OTPaKEHUS
CBETOBOTIO JIy4a OT yIJIa MaJeHUs.
###HPar#HH#113yuenne xapakTepucTuK U300pakeHus MpeiMeTa B
IUIOCKOM 3€pKalie.
#H##Par###IccnenoBanne 3aBUCHUMOCTH  yrila TPEIOMIICHUS
CBETOBOI0 Jiyda OT Yyrjla MaJeHHs Ha TpaHULE «BO3AYX —
11.9 CTEKJIO».
#H#Par### lonyuenue n300pakeHUH c IIOMOUIBIO
coOMparoIel TUH3HI.
#HH#Par###Onpenenenue ¢dokycHOro paccrosiHus u
ONTUYECKOI CUIIbI COOUpAIOIIEeH JTMH3BI.
HHHPar###ONBITHI 110 pa3I0XXeHUI0 0€JI0ro CBeTa B CIIEKTP.
#AHPar###0OnbITHl IO BOCIPUATHIO I[BETA MPEIMETOB IMPH HX
HaOJII0IGHNH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue siBieHUs B npupoze: 3arMenus Connna u JIyHsl,
11.10 [BeTa TeJ, ONTHYECKHE sBICHUS B armocdepe (1BeT Heda,
pedpaxuus, paayra, MUpax)
1111 TexHuueckue yCTpOMCTBA: OYKH, IEPHCKON, QoToamnmapar,
' ONTUYECKHE CBETOBO/IbI




KBAHTOBLBIE ABJIEHUA
121 OneiTel Pezepdopna m mnmanerapHas Mojenbp atoma. Mojenb
' aroma bopa
129 Hcnyckanue W 1orjomieHue cBera aroMoM. KBaHTHL
' JluHeityaTpie CEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
124 Ctpoenue aToMHOro sapa. HykinoHnHas Mozienb aTOMHOTO siipa.
' N3otonbl
125 PannoaktuBHble  mpeBpamienus. llepuon — momypacmaga
' ATOMHBIX sJEp
s SnepHple peakuuu. 3aKOHbl COXpaHEHMsI 3apsJOBOrO0 U
' MacCOBOT'O YHCET
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U YHEPTUU
12 128 Peakuuu cunte3a u geneHus spep. MCTOYHHMKM SHEpruu
Connua u 3B€31
12.9 Snepnas sHepreruka. /lelicTBHEe paguOaKTUBHBIX H3JIY4EHHI
' Ha JKUBBIE OPraHU3MbI
[TpakTiueckue paboThI:
HaGnroneHune CrijIonIHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUESHHUS.
12.10 HccenoBaHue TPEKOB: HM3MEPEHUE OJHEPTHHM YACTHIIBI I10
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepeHune paaroakTUBHOTO (poHa
Puznueckue SIBJICHUS B IIpUPOAE: €CTECTBEHHBIN
111 pPalMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, PpaAHMOaKTHBHOE
' U3ITy4yeHUE MPUPOAHBIX MUHEPAJIOB, AEUCTBUE PATUOAKTUBHBIX
U3JTy4YEHUI Ha OPraHu3M 4eJI0BEKa
1912 TexHuueckne yYCTpOMICTBA: CIEKTPOCKON, WHAWBUAYaAJIbHBIN
' JIO3UMETp, KamMepa Bunbscona

BIMP 7 knacc https://fioco.ru/Media/Default/Documents/BMNP 2027/VPR FI-7 DEMO (B) 2027.pdf

BMP 8 knacc https://fioco.ru/Media/Default/Documents/BMNP 2027/VPR FI-8 DEMO (B) 2027.pdf

Ntorosas aTtrectauma 9 knacc https://phys-oge.sdamgia.ru/



https://fioco.ru/Media/Default/Documents/ВПР_2027/VPR_FI-7_DEMO_(B)_2027.pdf
https://fioco.ru/Media/Default/Documents/ВПР_2027/VPR_FI-8_DEMO_(B)_2027.pdf
https://phys-oge.sdamgia.ru/

IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBbBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

Kon
NPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJjibTaTaM 0a30BOro ypOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0
o0pa3zoBanusi Ha ocHoBe DI'OC

[Tonnmanue ponu (U3MKKM B HAYYHOW KapTHHE MHPA; CPOPMHUPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOM CBS3M U I103HABAEMOCTH SIBJICHUH
IOpPUPOJBI, O POJH SKCHEPHMEHTa B (HU3HKE, O CHCTEMOOOpa3yloIiel poJH
(GU3uKU B pa3BUTHH €CTECTBEHHBIX HAaYK, TEXHUKH U TEXHOJOTHH, 00 3BOJIIOLIUU
(¢u3MYeCKUX 3HAHUUW M UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTHUHE
MHUpa, O BKJIAJE€ POCCHUMCKHX M 3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBACHEHUE NPOLECCOB OKPYKAIOLIETO MHUpA, PA3BUTUE TEXHUKU U

TEXHOJIOTUH

3HaHUS O BHJAX MaTepuH (BEIIECTBO M I0JIe), O JABMKEHHMHM Kak croco0e
CYILIECTBOBaHMUS MaTepuu, OO0 aTOMHO-MOJIEKYJISPHOM TEOPHUH CTPOEHHUS
BEIIECTBA, O (U3UYECKOM CYIIHOCTH SBIEHUM MNpHUPOIbl (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE pa3InyaTh SIBJICHUS IO
OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX
JIaHHOe (pu3nueckoe SBJICHUE; YMEHUE PAcllO3HaBATh IMPOSIBIECHUE M3YYEHHBIX
¢u3nuecKkux SBICHUNH B OKpYXKAIOIIEM MMpE, BBIJCNAS HMX CYIIECTBEHHBIE

CBOICTBa (ITPU3HAKN)

BJ'IaI[eHI/IC OCHOBaMHU MOHSITHIHOTO arrapara 1 CMMBOJIMYECKOI'O SA3bIKa (I)I/I?)I/II(I/I
M HUCIIOJIB30BaHUEC UX JIA PCUHICHUA yqe6HBIX 3aaa4; YMCHHUC XapaKTCPHU30BaATh
CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IG SABJICHUS U MPOLECChI, UCITOJIb3YyA (I)YH,Z[aMCHTaJIBHBIe

N OMITUPUYICCKHUE 3aKOHBI

YMeHne OInmcCHBaTh HU3YUYCHHBIC CBOMCTBA TEIT W (bI/ISI/I'-IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/I3I/IHGCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAay4yHOTO TO3HAHHS C YYETOM COONIOACHHS
npaBuj 6e€30macHOro Tpyaa: HaboieHne PU3NUECKUX SBJICHUMN:

YMEHHUE CAMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U3 TAHHOTO
HaOopa 00OpyZOBaHMS MO WHCTPYKIIMHU, OMHCHIBATH XOJ OIMBITa M 3alHCHIBATh
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIBI;

MPOBEJCHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUN (PU3NYECKHX BEIWYMH: YMEHUE




IUIAHUPOBaTh W3MEPEHUs, CAMOCTOSTENIbHO COOMpPATh HKCHEPUMEHTAIBHYIO
YCTaHOBKY I10 MHCTPYKLMH, BBIYUCIIATH 3HAYCHUE BEIWYMHBI U AHAIU3UPOBATH
IIOJIyYE€HHBIE PpEe3YyJlbTaThl € YYETOM 3aJaHHOM IOTPEIIHOCTH PE3YyJIbTaTOB
U3MEPEHU;

IIPOBEJCHUE HECIOXKHBIX 3KCIIEPUMEHTAJIBHBIX UCCIENOBAHHUM; CAMOCTOSATEIBHO
coOuparbh 3KCHEPUMEHTAIbHYI0 YCTAHOBKY M IPOBOJUTH HCCIIEJOBAHUE IO
UHCTPYKLIUH, NPEJCTABIIATh MOTY4YEHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYHMH B
BUAe TaOiul W TpaduKOB, YYUTHIBATH MOTPELIHOCTH, JEJIaTh BBIBOJBI 10

pe3yibTaTtaM UCCICIO0BaHUA

[TonnmaHue XapakTepHBIX CBOWCTB (PU3HUECKUX MOJieNel (MaTepuaibHas TOUKa,
a0COJIIOTHO TBEP/IOE TEIJI0, MOJCIIM CTPOCHHUSI Ta30B, KUJIKOCTEH U TBEPIBIX TE,
IUTaHEeTapHasi MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO siipa) U yMEHUeE

IPUMEHSTH UX JIJIS1 OOBSICHEHUSI (PU3NUECKHUX IIPOLIECCOB

YMenue oOBICHATH (1)I/IBI/I‘ICCKI/IG IMpouecChl U CBOMCTBaA TCJI, B TOM 4YHUCJIIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ MMPAaKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpad, B 4YaCTHOCTH,
BBIABJIATH ITPUYMHHO-CIICACTBCHHBLIC CBA3U U CTPOUTH 0OBSACHEHHE C OHOpOﬁ Ha
HN3YUCHHBIC CBOMCTBA (I)I/I3I/I‘leCKI/IX HBHeHHﬁ, (I)I/I3I/ILIGCKI/IG 3aKOHBI,

3aKOHOMCPHOCTH U MOJCIN

YMenue pemars pacdy€rHble 3anaud (Ha Oa3ze 2 — 3 ypaBHEHUI), UCHOJIb3Ys
3aKOHBl U (HOpMyJbl, CBs3bIBarOIIME (U3NYECKUE BEIUYMHBI, B YAaCTHOCTH,
3alIMCbIBAaTh KpPATKOC YCIOBUC 3aJda4yu, BLIABIATE HEAOCTAONIHME JTAHHBIC,
BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AN €€ pelIeHus], CI0JIb30BaTh
CIIPpaBOYHBIC OJaHHBIC, IIPOBOAUTH paC'-IéTI)I N OLCHUBATH PCATUCTUYHOCTDH
NOJYYeHHOTO0 3HaueHHs (U3MYECKONW BEIMYMHBI, YMEHHE OIpEIesiTh

pa3MepHOCTh GU3NYECKON BETMUHMHBI, TIOTYYEHHOMN MpU PEeIIeHUH 3a1a4l

10

YMenue XapaKTCPU30BaATh NPUHIHUIIBI ﬂeﬁCTBHH TCXHUYCCKUX YCTPOﬁCTB, B TOM
qucie OBITOBBIX HpI/I60pOB, " MPOMBIINIJICHHBIX TCXHOJIOTHYECKUX IMPOLECCOB 110
HUX OHNHUCAHWIO, HUCIOJIB3yd 3HAHUA O CBOMCTBaxX (bmnqecxnx SIBIICHUH U

HeoOXoauMbIe (PU3NYECKHUE 3aKOHOMEPHOCTH

YMeHne UCTI0Ibh30BaTh 3HAHUS O (PU3UIECKUX SIBICHHSX B TIOBCEAHEBHOM KU3HU
Ui o0ecriedyeHus 0e30MacHOCTH MPH O0OpalieHHH ¢ ObITOBBIMU HpUOOpaMu U
TEXHHYECKHMHU YCTPOHCTBAMH, COXPAHEHHs 3JI0POBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOT0  TOBEACHHMs B OKpYyXarolled  cpene;  IMOHUMaHUE
HEOOXOIMMOCTH TIPUMEHEHHUS JOCTIDKEHHH (GU3UKH WM TEXHOJOTWH Ul

panrOHAJIBHOI'O MPpUPOAOIIOJIB30BAHU A




11

OneIT moucka, npeoOpa3oBaHusl U IMpeacTaBieHus] UHPOpMaAUN PU3NIECKOTO
COIepKaHUs  C  KCIOJIb30BaHHMEM  HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHl; yMEHHE OLEHUBATh JOCTOBEPHOCTh MOJYy4YEHHOM HMH(pOpMAIMKU Ha
OCHOBE HMEIONIMXCS 3HAHUW M JOMOJHUTEIbHBIX HMCTOYHUKOB, YMEHHUE
UCIIOJIb30BAaTh MPU BBINOJHEHUH YYEeOHBIX 3aJaHUM HAYyYHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3UIECKOTO COAEPIKaHUs, CIIPAaBOYHBIE MaTEPHAIIbl, PECYPCHI CETH
UnTepHer; BrnazeHue 0a30BbIMH HaBbIKAMU IPeoOpa3oBaHUd HHPOpPMAIUH U3
OJTHOW 3HAKOBOM CHCTEMBI B JPYIylO; YMEHHE CO3[aBaTb COOCTBEHHBIC
MUChbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpPMAIMM M3 HECKOJIBKUX

HUCTOYHHUKOB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe paBumxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCUTENBHOCTD JIBHIKEHUSI
PaBHomepHOe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. dDopmyna
1.2 JUIS1 BBIYMCIICHUS CPEeIHEH cKopocTh: V = S/t
PaBHOMEpHOE NpsAMONMHENHOE BH)KEHHE. 3aBUCUMOCTh KOOpPJAWHATHI Tela
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBHXKCHHUS:
13 xX(1)=x,+vt
I'padvkn 3aBHCHMOCTH OT BpPEMEHH IS MPOCKIMH CKOPOCTH, MPOCKIIHH
NepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOJIUHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TEJla OT BPEMEHM B Clyuyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUSI:
2
Sy} =Vg, *f+ay* ;
2
@opMynbl Ul TPOEKIMHN MEPEMEIIEHUs, MPOEKIIMH CKOPOCTH U MPOEKIUU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 s.(D=y,-t+a,- 5
U_\'('f) =Upx T4, L,
a.(f)=canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'paduku 3aBUCUMOCTH OT BpEMEHHU MJisi MPOEKIIMH YCKOPEHHS, MPOCKIUU
CKOPOCTH, MPOEKIMH MEpPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBobogHoe manenue. @opmyibl, ONuChIBarOIIME CBOOOJHOE MaJieHUE Tela
1.5 M0 BEPTHKAIU (BUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJii NPOEKLIUU YCKOPEHWS,




IMPOCKIMKU CKOPOCTU W KOOpAWHATHI IIPpHU CBO6OI[HOM nmaacHuu TeEiia I10

BEPTUKAIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasnenue
CKOPOCTH.

@opmyiia ISl BBIYUCICHHUSI CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
27R
L=
T

LentpoctpemutenbHoe yckopeHue. HampapieHue HEHTPOCTPEMHUTENBLHOTO

1.6 yckopeHus. @opMyiia I BBIYUCICHHUS YCKOPEHUS:
2
a. — L
"R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YaCTOTY OOpAIICHUS:
v = !
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CloxkeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIBI,
JEUCTBYIOLIEH Ha TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy y=-F,
1.12 Tpenue Mokos U TpeHUE CKOJIbKeHMs. Dopmyna Mg BBIYUCICHUS MOIYJIS



1.13

1.14

CHJIBI TPCHUSA CKOJIBXKCHUS:

szp-;"-f

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

iy -5
F=G.—L1_2
R
Cuna TspkecTH. Y cKOpeHHe CBOOOTHOIO HaleHHs.
®opmyna Juist BBIUMCIEHUS CUIIbI TSXKECTH BOJIM3U MMOBEepXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKas BeIUYUHA.
p=mi

I/IMHy.]'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEI:
p=nyUy +n, Ly =const
PeaxTnBHOE ABMKEHIE

Mexanunueckas padota. @opmMyria sl BEIYUCICHUS paOOThI CHJIBI:

A=Fscosc

MexaHnn4deckasi MOIIIHOCTb:

nv=24
I

Kunertnueckas n NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYUCIICHUSA

KHUHETHYECKOM OHCPTHHU:



IJE)E
By

TeopeMma o0 kuHeTHUecKOU dHeprun. Popmyra s BEIYUCICHUS

MIOTEHLIMAJIbHOW YHEPIUH TENA, OAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysia /s 3aK0Ha
COXPaHEHUS MEXaHUYECKOI HEepPTUr B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBINH Ooku. KII/] mpocThix MexaHH3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 HaBnenue raza. ATMocepHoe JaBieHuUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMyra 17151 BEIYUCICHHSI TaBJICHUS] BHYTPH KUIKOCTH:
P=Pgh+Pmy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
193 3akoH Apxumena. Dopmyna Uisi ONPENCIICHUS BBITAIKUBAIOUIEH CHJIBI,

HCﬁCTBymmeﬁ Ha TCJIO, HOFPY)KéHHOC B XXUJAKOCTBb MJIM T'a3:



1.24

F A T pgv
VCJIOBI/IC IIJIaBaHUA TCJia. HHaBaHI/Ie CyﬂOB nu B03I[yXOH.HaBaHI/Ie

Mexannueckue kojeOaHHMs. AMIUIMTYIA, MEPUOJ M YaCTOTa KoJeOaHHIA.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii M NPYKUHHBIA MasATHUKH. [IpeBpailieHre SHEpruud mnpu

KOJIeOaTeIbHOM JIBHIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

MexaHU4eCcKHUe BOJIHBL. HponoanHe " IIOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

A=v-T

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI Ha TPaHMIIE

nByXx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPY>KUHBL; KO3((UIIMEHTa TPEHUS CKOJIbXXEHUS; PaOOThI CUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpEeIHEN CKOPOCTH JABMKEHUS OpYyCKa 10 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUH MO HAKIOHHOM MJIOCKOCTH; YacTOThl U
nepuoja KojiebaHMM MaTeMaTHYeCKOro MAasiTHUKA; 4acTOThl U IepHoja
Kone0aHUH MPYXKMHHOTO MasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C I[OMOILBIO
HETOJBI)KHOTO 0JioKa; pabOThl CHJIBI YIOPYrocTH NpU MOABEME Ipy3a ¢
IIOMOIIBIO TTOJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHON
4acTU Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHCHUMOCTH BbITAJIKHBAIOLIEH
CWJIBI OT Macchl Te€Ja; CHJIbl TPEHUS CKOJBXEHHMSI OT CHJIbI HOPMajbHOI'O
JaBJICHUS M OT poJa TOBEPXHOCTH; CWJIBI YIPYroCTH, BO3HUKAIONIEH B
NpYy)XHHE, OT CTENeHH AedopMa NpyKUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHa Hampapisioule; nepuoda (YacTOThl) KoJIEOAHUN HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; Nepruoja KojieOaHui Npy>KMHHOTO MasiTHHKa OT
Maccel TIpy3a M IKECTKOCTH MPYXKHHBI; HCCIEIOBAaHUE HE3aBHUCHUMOCTH

nepuona KOJICOAHMI HHMTSHOIO MasSTHHKA OT MAacChl rpy3a. HpOBepKa



YCJIOBUA paBHOBECHA pblyara

Qusuueckue sAeneHus 6 npupooe. TPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOM M HEXHMBOM IPUPOAE, NCUCTBUE CUIbI TPEHHUS B

IpupoaAC M TEXHHUKE, INPUIMBBI U OTIHBbI, IBHXKXCHHUC ILIAHCT ConHeuHon

1.30 CHCTEMBI, PEaKTUBHOE JBIKCHHE >KHMBBIX OpPIaHW3MOB, PBIYard B TeJe
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOro JIaBICHUS Ha )KMBOI OpraHu3M, IJIaBaHUE
pBIO, BOCHPHATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMUYECKHe
BOJIHBI, I[yHaAMH, 3XO
Texnuueckue ycmpoticmea: CIMIOMETp, TaTYUKU TOJO0KEHHUS, PACCTOSHUS U
YCKOPEHUs, JAWHAMOMETp, HOJIIWIHUKH, pPaKeThl, pblyar, HOJBM)KHBIM MU

131 HETIOJBYKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, TIPOCThIE MEXAHU3MBI B OBITY,

' cooOuiaroImecs cocyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKH ITpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOH HACOC, apeoMeETp, IXOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOpUH CTPOEHUs

2.1 BemectBa. Mojenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUN
BenlecTBa. Kpucramuinyeckue u amopdHsie Tena

25 JlBmwxkeHne uacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHMS YaCTHUIl C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sueprus. Pabora u Teruionepenada Kak crocoObl M3MEHEHHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunp! Temonepeaayn: TEIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHUE
HarpeBanne wu oxjaxzaenue Ten. KomnmdecTBO TEIUIOTHL. Y aenbHas
TEILNIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEHHUsl PHEPTUU B TEIUIOBBIX IMpoIeccax. YpPaBHEHUE TEIIOBOTO
29 OanaHca:

O +0,+..=0



2.10

Ucnapenue u xonaeHcauus. MI3MeHeHue BHYTPEHHEN SHEPrUU B MPOLIECCE
ucrapeHuss W KoHjaeHcauuu. KumeHue KHUIKOCTH. YelnbHas TeIoTa

napoo6bpazoBanus: L = Q/m

211

BnaxnocTtn BO3yXa

2.12

2.13

[InaBnenve u xpucraumzanus. l3MeHeHue BHYTpEHHEH SHEPruu MpH

IUTIaBJICHUU U KpUCTAJIJIM3allhuU. VY aenpHas TEII0Ta MIaBICHUS

BHyTpeHHs1 SHeprus cCropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

toruBa: ( = Q/m

2.14

[Tpunnume! padoTe! TermoBeix aurateneit. KIT/ remioBoro qsurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIUIOEMKOCTM — METAJUIMYECKOTO  LIWIMHJIPA;
KOJIMYECTBA TEIUIOTHI, IIOJIyYUEHHOIO BOJOM KOMHATHOM TEMIIEpaTyphl
(uKCUpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTrbli LWIMHAD;
KOJIMYECTBA TEILIOTHI, OTJAHHOI'O HATPETBIM LUIMHAPOM, IIOCIE OIyCKaHUs
€ro B BOJly KOMHAaTHON TeMIIEpaTypbl; OTHOCUTEIBHON BIA)KHOCTH BO3/1yXa;
YOEIBHOM  TEIJIOTHl  IUIaBIeHMs Jbaa. McecinenoBanue  M3MEHEHMS
TEMIIEpaTyphbl BOABI NPU Pa3IMUHBIX YCIOBUSAX; SBJIEHUS TEII0OOOMEHa MpHU

CMEIIMBAaHUH XOJOIHOHN U ropﬂqeﬁ BOJBI; IpoHecCa UCIIApCHUA

2.16

2.17

3.1

Qusuueckue sA6nenus 6  npupode:  TIOBEPXHOCTHOE  HATSDKEHHE U
KaWUISIPHBIE SIBJICHUS B MPHUPOJAE, KPHUCTAUIbI B MPHUPOJE, H3ITYUCHHE
ConHna, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, uHesl, CHera

Texnuueckue  ycmpouicmea:  KaWJULIPbl, MPUMEPHl  MCIOJIb30BaHUS
KpUCTAJIJIOB, JKUJKOCTHBI TEpMOMETp, JaT4yUK TEMIIepaTypbl, TepMOC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,
JIBUTATEIh BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onextpuzanys Tenl. J[Ba BUAa 3IEKTPUUECKUX 3apsI0B




3.2

B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa
34 Onexrpuueckoe mnojue. Hampsx€HHOCTh 3nekTpuueckoro mnosid. Ilpunumn
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn snektpuueckux 3apsiaoB. [leficTBHE 3JI€KTpUYECKOro MOJs Ha
aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUANIEKTPUKH
[TocTostHHBIN 3nekTpuyeckuid TOK. JlecTBUsl 3iekTpuueckoro Ttoka. Cuia
Toka. Hanpsbxenue.
3.6 I =q/t,U=A/
DIEeKTPUYECKOE CONPOTUBIIEHUE. Y AEIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOe coelMHEHNE IPOBOIHUKOB PABHOTO CONPOTUBIICHHUS:
U =U;I=1+I; rR=5,
2 2 -
CMmeniaHHbIe COEJUHEHUS IPOBOIHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
2
3.11 O=I"-R-t
3.12 OneiT Opcerena. MarHuTHoe o€ IpsIMOTO NMPOBOJHMKA C TOKOM. JImHum
MAarHuTHON MHAYKIIMHU
313 MarauTHOE MOJie MOCTOSSHHOIO MarHuTa. B3auMoaencTBue MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBrE MarHUTHOI'O TOJIS1 HA POBOJHUK C TOKOM



3.15

OnbiTel Papajes. SABaeHue 3yeKTpoMarauTHoM nHaykuu. [Ipasuino Jlenma

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIICHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMUKAIOIIETO B IMPOBOJHUKE

(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHUKA, IUIOLWIATU €Tro
MOTNEPEYHOI0 CEUECHHUS U YJEIbHOTO COMPOTUBIICHUS.
IIpoBepka  mpaBwia A DJIEKTPHUECKOTO  HANPSDKEHUS  TIPH
MOCNIEIOBATEIbHOM ~ COEAMHEHUU T[POBOJHUKOB; TMpaBHJIa JUIS  CHIIBI
AJIEKTPUUYECKOTO TOKA TPH TNapaJUIeNTbHOM COCIHMHEHUH IPOBOJHHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qusuueckue A61eHUs 68 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHUTHOE Tojie 3eMild, Jpeid
MIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIepMETP, BOJIBTMETP, PEOCTarT,
CUETYMK DJIEKTPUYECKOM DHEPIrUU, JJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIE AIEKTPONIPHOOPHI (mpumepsr), ANIEKTPUYECKUE
NPEJOXPAHUTENIH, JIEKTPOMArHUT, 3JIEKTPOJBUTaTeNb IOCTOSHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmogenb cBeta. [IpsiMoTHHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 JHucnepcus cserta

394 JIunza. Xop mydeii B mun3e. @okycHoe paccTosHue TMH3bL. OnTHYecKas cuia

' aum3el: D = 1/F

3.25 I'ma3 xak ontuveckas cucrema. OnTHYECKUE PHUOOPHI
Ipaxmuueckue pabomul
#i##Par#t#13mepeHne ONTHYECKON CHIIBI COOMparomiel JTHH3BL, (POKYCHOTO

396 paccrosiHUsL coOuparomieil JMH3B (TI0 CBOWCTBY paBEHCTBA pPa3MepoOB

npeamMeTa u I/I306pa)KCHI/I$I, Koraa npeaAMET pacCIiOJIOKCH B JBOMHOM (I)OKYCG),
IMOoKas3aTeyid MPEJIOMIICHUA CTCKIIA.

##HPar###ccnenoBanue cBOMCTBAa N300pakeHUs, MOJYYEHHOTO C TOMOILBIO



CO6I/IpaI-OI_H€I71 JIMH3bI, U3MCHCHUA (bOKYCHOFO PacCTosAHNA ABYX CIIOXKCHHBIX
JIMH3; 3aBUCUMOCTH YTIJIa IIPCIIOMJICHUA CBCTOBOIO JIyda OT yIjia MaJCHuA Ha

IrpaHuIeC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3aTMCHUA COJ'IHI_[a u .HyHBI, OoBE€Ta TECII,

32! OINITHYECKHUE sIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
328 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
i1 PamnoaktuBHOCTE. Anb(da-, Oera-, ramma-usznydeHus. Peaknum ambda-u
' Oera-pacnajga
42 OmnswiTel Pesepdopaa mo paccesnuto anbda-yactuil. [lmanerapuas monenb
' aroma
4.3 CocraB atromHoOro siipa. M3oTomns
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHbie peakiyu. 3aKOHBI COXPAHEHHUS 3apSAI0BOr0 U MacCOBOTO YHCEN
Qu3zuyeckue s6NeHUs 8 Npupoode: ECTECTBEHHBIH paJMOAKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, PaTUOAKTUBHOE H3JIy4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUIN Ha OpraHU3M YeJOBeKa
47 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHIANBUAYAIBHBIN JTO3UMETD,

kamepa BunbcoHna, siyiepHasi sHEpreTuKa




