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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs COCTaBJI€HA
Ha OCHOBE IOJIOKEHUM U TPeOOBaHWM K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTellbHOM Mporpammel, npeactaBieHHbix B ®I'OC 00O, a Takxke ¢
yaétoM (pemepaipHOM paboueli mporpaMMbl BocuTaHusl W KoHuenmuu mpernogaBaHus
yaeOHoro npeaMeTa « Du3nKay.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOIIMXCS U OPTaHU3AIMIO U3YYCHUS] (PUBUKU
Ha JIeATEeNIbHOCTHOW ocHOBe. B mporpamme mo ¢u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH
yaeOHOTO mpenMera B peanusamuu TpeboBanmii PI'OC OOO k mMmIaHUPYEMBIM
JUYHOCTHBIM M METANpEeIMETHBIM PE3YJIbTaTaM OOY4YEHHs, & TAK)KE MEKIIPEAMETHBIE
CBSI3M €CTECTBEHHO-HAyUHBIX YyU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHUs.

[Iporpamma no (u3MKe ycTaHaBIMBAET paclpeiesieHHe y4eOHOro mMarepuaia Io
rogaM oOydeHus (MO Kjaccam), MpeajgaraetT MNPUMEPHYIO IOCIEA0BATEIbHOCTh
M3Y4YEHUsl TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA NPEIMETHOIO COJEPKAHUS U yUYETE
BO3PAaCTHBIX OCOOCHHOCTEHN 00yYarOINXCS.

[IporpamMma no ¢u3uke paspaboTaHa C LEJIbIO OKa3aHUS METOJUYECKONW MMOMOIIU
YUHTEII0 B CO3IaHUH padoueld MporpaMMsl 10 y4eOHOMY MPEAMETY.

®u3nka SBIAETCS CUCTEMOOOPA3YIOUIUM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHU,
U3y4aeMbIX XMMHEH, Ouosiornei, acTpoHoMuen u ¢usnueckoil reorpadueid, BHOCUT
BKJIaJ, B €CTECTBEHHO-HAayUHYI0 KapTHHY MHpa, NpeJocTaBisieT HauOoyiee SICHbIC
oOpa3lbl MPUMEHEHUsT HAYYHOrO METOo/a IO3HAaHWsS, TO €CThb crhocoda MOJIy4eHHS
JOCTOBEPHBIX 3HAHUN O MUPE.

Onmna w3 riaaBHBIX 3a7a4  (U3WUYECKOro 0O0pa3oBaHMS B CTPYKType oOOIIero
oOpa3oBaHMsl COCTOMT B (POPMUPOBAHHWU €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuyenue ¢u3uku Ha 0a30BOM ypOBHE MpPEANOJaraeT OBJIaJACHHUE CIIEIYyIOUUMU
KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOIINUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

®HAYYHO OOBSICHSTDH SIBIICHUS;

®OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEeI0BaHUS;

®HTEPIIPETUPOBATh JIAHHBIE W HCIIOJb30BaTh HAYYHBIE JI0KA3aTEIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

[enu nzydyenus: pu3nMKu HaA yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHuUs OMPEICIICHbI
B Konuenmuu npenojgaBanus yuyeOHoro mnpeamera «®Pusnka» B 00pa30BaTENbHBIX
OpraHu3aIuaX Poccutickon ODenepanuu, pean3yronmx OCHOBHEBIE
oOuieoOpa3oBareibHble  HPOrpaMMBbl,  yTBepkKAEHHOM  pemenueM  Komeruu



MunuctepctBa npocsenieHus: Poccutickoit @eneparuu (mpotokon ot 3 mexadbps 2019
r. Ne IIK-4BH).

Henu uzyvyenus: puzukm:

e[IpUOOpETEHNE MHTEpeca U CTPEeMJICHUSI OOyYaronIMXcsi K HAy4YHOMY HU3Y4YEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

®pa3BUTHE TNPEJCTABICHUA O HAY4YHOM METOJAEC TNO3HaHUs U (popMupoBaHHe
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e bopMHupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTara H3yuyeHHUs OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e(popMupoBaHUE TpPEACTaBICHUA O poau (PU3MKK JUIsI pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE NPEICTABICHUNA O BO3MOXHBIX cepax Oyayuien npodeccrnoHalbHOM
JESITeIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHEUIIEMY OOyUYEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTrkeHre 3TUX LEeJed MporpaMmbl MO0 (PU3HKE Ha YPOBHE OCHOBHOI'O OOUIETO
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a1a4:

eIIpHOOpETEHNE 3HAHUN O AMCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHHMYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

eNIpuOOpETEHNE YMEHUW OMNUCHIBAaTh W OOBSICHATH (U3UYECKUE SIBICHHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

®OCBOCHHME METOJIOB PELIECHUSI MPOCTEHIINX pacyETHBIX 3a/1ay C MCHOJIb30BAaHUEM
duznyecKkux Mojenel, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

®pa3BUTHE yMCHUN HaOMIOAaTh MPHUPOAHBIC SIBJICHUS W BBITOJHITH OIIBITHI,
nabopaTtopHble pabOThl U HKCIEPUMEHTAJIbHBIC WCCICIOBAHUS C HUCIOJIB30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;

eOoCcBOEHHE TMPUEMOB pPabOThl ¢ uHPOpMaNHEeH (U3NUECKOTO COJEPIKAHMS,
BKJIFOYAst UH(OOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATU3 U KPUTHIECKOE
OIICHHBaHUE WH(OPMAITIH;

®3HAKOMCTBO cO cdepamu MpoheCCUOHATILHOW AESTEIbHOCTH, CBS3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JIOCTHIKCHHSX
(u3HUeCcKOl HayKH.

Ha wusyuenue ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeNemi0), B 8
Kkiacce — 68 vacoB (2 ydaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HEIEIO).
[Ipeanaraemelii B nporpamme no (usuke mnepedeHb JadopaTOPHBIX padOT M OMBITOB
HOCUT PEKOMEHJIATEIbHBIA  XapaKTep, Yy4YUTeNb JieJlaeT BBIOOp MPOBEACHUS
1abopaTOpHBIX pabOT © OMNBITOB C Y4YETOM WHAMBUAYATbHBIX OCOOCHHOCTEH
oOydJaronmxcsi, CNHUCKa DJKCIEPUMEHTANBHBIX 3aJaHUM, TMpEIJaraéMbplXx B pPaMKax
OCHOBHOTO TOCYAapCTBEHHOTO 9K3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAKOILEr0 MUPa.

®usuka — Hayka O mnpupone. fABneHus npupoapl. OPU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NIECKUX SBICHHUM C MTOMOIIBbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnueckue MpuOOpPsl U MPOLEAYypa MPSIMBIX H3MEPEHUNM aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue EHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIIepaTyphl.

[IpoBeneHne nccieT0BaHUs MO MPOBEPKE TMITOTE3BI: AAIBHOCTH MOJIETA IIAPUKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMSI YacTUL[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. BzanmonelcTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysuu.



HaOnronenune sBieHUM, OOBACHSIOMIUXCA MPUTSKEHHUEM WM OTTAIKMBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHEe Tel Kak NpPUYMHA
U3MEHEHUSI CKOPOCTH JBW)XXEHHS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHHUS TeNa.

N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MM IIapHKa M0 HAKJIOHHOM
IIJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbBl. 3aBUCUMOCTh JABJIEHUS J>KHIKOCTH OT TIyOwHbl. [mapocraTudeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HaJI YPOBHEM MOPSI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBinenue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu Tena U
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUAKOCTHU, OT 00bEMaA MOTpyKEHHOM B KUJKOCTh YacTH Teja U OT
IJIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U OMpPEACICHUE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

Onpenenenue pabOTBl CWIBI TPEHUS NPU PABHOMEPHOM JIBMXKEHHHM Teda IO
TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.

8 KJIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJICKYJIIPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, NMOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU.

Monenu TBEPAOro, SKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObICHEHHE CBOICTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJIOKEHUM MOJEKYJISIPHO--KUHETUHYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactuill. Buytpennsas osHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Temonepeaaya 151 COBEPILICHUE paboThI. Buabt TerJIonepeaum:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. IlmaBnenune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIII[ TemoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JIBUKEHUS.
HaGmonenune nuddysuu.



HabGnronenue siBjaeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciiuperus Tem.
V3meHeHue maBieHHWs ra3a MpU HU3MEHEHHMHM O0BhEMAa W HArpeBaHUM WIU
OXJIAXKICHUU.
[IpaBuiia U3MepEHUs TEMITEPATYPBI.
Bunae! Tenmonepenayu.
Oxnak/ieHue Ipy COBEPUICHUH PaOOTHI.
HarpeBanue npu coBepiieHU pabOThl BHEITHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xurneHus.
HaOnronenre nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
Mojenu TennOBbIX ABUTATEIIEH.
Jlabopamopnvie pabomul u onvimaol.
OnbITH IO OOHAPYKEHUIO IEUCTBUSI CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl MO0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINIPHUIIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHUSI BO3AyXa OT €ro oobéma u
HarpeBaHUs WM OXJIaXICHUSI.
[IpoBepka ruUMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGmronenue n3sMeHeHus: BHyTpEHHEN SHEPTUU TeJla B pe3yJibTaTe TEeIUIonepeiaun
¥ paOOThI BHEIIIHUX CHII.
HccnenoBanue sIBICHUS TEIJI0OOOMEHA MPU CMEUIMBAHUU XOJOAHOW M Topsuei
BOJIbI.
Onpenenenre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpPH TEIUIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.
Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.
HccenenoBanne nporecca UCIIapeHus.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeincTehe
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX 0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsjoB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Henu U MOTPEOUTENH IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. JlefICTBME MAarHUTHOT'O TOJIs1 HA MTPOBOJIHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DJeKTpocTaTudecKasi MHIYKIUsI.

3aKOH COXpAaHEHUSI JICKTPUUECKUX 3apsJI0B.

[IpOBOIHUKY U AUBIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M cTOYHHUKHM TOCTOSIHHOTO TOKA.

JleiCcTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIepMETPOM.

N3mepeHune 3JIeKTpUYECKOr0 HAPSKEHUS BOJIbTMETPOM.

PeocTat 1 Mmarazud COnpoOTUBIICHUM.

BzanmonaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJII0COB MAarHUTA.



MonenupoBaHue€ MarHUTHBIX MOJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Opcrena.
MarauTHoe 1nose Toka. DJIEKTPOMAarHur.
JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.
OneiTel @apajes.
3aBUCUMOCTh  HAIIPaBJICHWS  WMHAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHUS.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.
OnpIThl IO HAOTIOJEHUIO 3JEKTPU3ALMH T MHAYKIIMEN U P COIPUKOCHOBEHUH.
HccnenoBanue IEHCTBUS 3JIEKTPUYECKOTO OIS HA IPOBOJIHUKYU U TUDJIEKTPUKH.
C6opka u npoBepka padOoThI JEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
W3mepeHre U peryampoBaHue CHIIbI TOKA.
N3mepeHne U peryampoBaHue HAMIPSKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 pe3ucTrop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.
OneITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JJIEKTPUYECKOTO COIPOTHUBIICHHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIA MONEPEUHOI0 CEYEHUS U MaTepHalla.
[IpoBepka mpaBuia CIIOKEHUS HAMPSHKEHUI TP MOCIEA0BATEIbBHOM COEAMHEHUN
JBYX PE3HCTOPOB.
[IpoBepka npaBuiIa JUIsl CUJIBI TOKA MPY MapaJIEIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanve 3aBUCMMOCTH CHJIBI  TOKa, MAYLIETO Yepe3 JAMIOYKY, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KII/] narpeBarerns.
HccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TTOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO MOJsi MOCTOSHHBIX MAarHUTOB NpPH WX OOBEIWHEHUU U
pa3elICHUH.
HccnenoBanue 1EHCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OneITBl, AEMOHCTPUPYIOIIHNE 3aBUCHMOCTb CHJIBI B3aWMOJECHCTBHSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKAa M HalpaBJICHUs TOKA B KaTYIIIKE.
N3yyenue AeiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KonctpynpoBanue u nusyuenue paboThl JJIEKTPOIBUTATES.
N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.
OnBITHI 110 UCCIEAOBAHUIO SIBJICHMS MIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
M3MEHEHUH 3HaYeHUs U HalpaBJICHUS] MHAYKIIMOHHOTO TOKa.



9 KUIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHEHHOE
nBukeHne. HepaBHoMepHOe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon Herotona.
[IpyuHIMT CYyNIEpIIO3ULUU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHHus: CHla TPEHUS CKOJIBKEHUS, Chila
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuasnbHON Touku. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyneca. Mmynbe cribl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrusl Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHME MYTEN U TPAEKTOPUM ABUKEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOT'O IBUKEHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SBJICHUM, MPOUCXOSAIIMX B CHCTEME OTCuéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHUS T€Ja OT MacChl TeJIa U ACHCTBYIOIIEH HAa HETO CHUJIBI.
HabGnronenue paBeHcTBa CUII IIPU B3aUMOJICHCTBUH TET.

M3meHenne Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.



Ilepenaya umIryabca py B3aMMOJEHCTBUU TE.

[TpeoOpa3oBanus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.

Hab6nrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU MPHU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOM SHEprud NpH JABWKEHUU Tella MOJ JEeHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue Tpakra JIsl pa3roHa U JaJlbHENUIIEr0 PABHOMEPHOTO JIBHXKCHUS
HIapUKa WIHA TEIEKKH.

Omnpenenenre cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WM JBUKCHHSI [IapUKa I10
HAKJIOHHOU INIOCKOCTH.

Onpenenenue yCKOpeHUs Teaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €cClii NMPU PAaBHOYCKOPEHHOM [BIKEHUH 0O€3 HayalbHOMN
CKOPOCTH IIyTM OTHOCSTCS KakK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXEHHS OT CHJIbl HOPMAaJbHOTIO
JIaBJICHHSL.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOTBKEHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBMDKEHHHM Tejda IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenne paboThl CUIIBI YOPYTOCTH NMPHU MOAbEME I'py3a C HCIOIb30BAaHUEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEPHO/I,
4acToTa, aMIUINTYy1a. MareMaTuyeckuil U NPy KUHHBIM MasTHUKU. [IpeBparienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxawomnme — koseOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexanuueckue BosiHBL. (CBOWCTBa MeEXaHWYECKUX BOJH. [IpomonbHble W
NONEpeYHble  BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yIIbTPa3BYK.



Hemoncmpauyuu.

Hab6nronenue xoneGanuii T€ MO ASUCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HaOnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MEpUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH NIEPUO/IA KOJICOAHUH MOJBEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN NPYKUHHOTO MAasTHHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHui rpysa, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OMnbITEI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEepUoJa KoJieOaHUM MPY>KUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

Paszgeua 10. DiaeKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »ieKTpoMarHWTHBIX BOJH. Vcmolsib30BaHHE
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBoOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoistHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

N3ydeHne CBONUCTB 2JIEKTPOMArHUTHBIX BOJH C TTIOMOIIBI0 MOOUIILHOTO TellepoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimosmHeHOE
pactipoctpanenue cBera. 3atmenust Connia u JIynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXKEHUSI B
ONTHUYECKUX CBETOBOJIAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Tejeckoma. ['nma3 kak onrnueckas cucrema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xopx jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLICH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tosryuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUSL CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yyeHune XxapakTepucTUK U300paxKeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yTIJIa IPEJIOMIICHUS CBETOBOIO JIyda OT yIJla MaJIeHus
Ha FPAHULE «BO3TYX—CTEKIIO.

[Tomy4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUSA U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSTHIO I[BETA MPEAMETOB MIPU MX HAOIIOJEHUU Yepe3 I[BETOBbIC
GbUIBTPHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue v norniomenne ceeta aroMoM. KBaHThI. JIMHeEYaThle CIEKTPHI.

PanunoaktuBHOCTE. AJb(a-, 6eTa- u ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W 3Hepruu. Peakiuu cuHTe3a u
nenenus saep. Mcrounnku 3neprun CosHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.



Hemoncmpauyuu.
CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTtp Bogopoza.
HabGmronenue TpekoB B kamepe Buinbcona.
PaboTa cuéTrunka HOHU3UPYIONTNX U3TYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrofgenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI M0 TOPMO3HOMY TYTH (IO
dotorpadusm).

W3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAONIUN MOAYJIh TPEAHA3HAYCH /IJIsI CHCTEMAaTHU3aIuN
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
NPpUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (PU3UKH, a TaKKe JIJIsl TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYarImuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbuznyecKkue SBJICHUS B OKPYKAIOLIEH MPUPOJIEC U MOBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYUYHbIC METObI UCCIEAOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
YuUCJIe 1JI1 MPOBEPKU TUIOTE3 U MOTYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTI0JIb30BAHUS PA3IMYHBIX UCTOYHUKOB
HSHEPIrMM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HapaBJICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KauyecTB (U3MUECKOM HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABISAIOIIEN KYJIbTYpPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHME IIEHHOCTH 0e30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI 0OE30MacHOr0 TOBEJACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUM MPAKTUYECKUX 3ajady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;
— MHTEPEC K MPaKTUUECKOMY U3Y4YeHUI0 Mpodeccui, CBSI3aHHBIX C (DU3UKOI;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpUEHTalUs Ha TpUMEHeHHe (PU3NYECKUX 3HAHUU JIJIs PEIIeHUs 3a/1a4 B 00J1aCcTH
OKpY>Karoliel cpelbl, IJIaHUPOBAHMS TIOCTYIIKOB M OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTHMYECKHUX MpoOJeM MU TyTed Hx
pelieHus;

8) amanTauMM K M3MEHSIIOIUMCS YCJOBHUSIM COIHAJIBLHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bU3UYECKO HAMPaBIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MNPaKTHUYECKYIO
JIESITCIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuky;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

— OIICHKa CBOMX JCWCTBUM C YYETOM BIMSHHUS Ha OKPYXAIOIIYI0 Cpemy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJICICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble Jiornueckue JaeicTBuA:

®BLISBJISITh W XapaKTEpPU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );

®yCTAaHABJIMBATh CYIICCTBCHHBIM TMPHU3HAK KJacCU(PUKAIIUK, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

®BLISIBIISATh 3aKOHOMEPHOCTH M MPOTUBOPEYMSI B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX ¥ HAOIIOJIEHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



®BLISIBJISITH MPUYNMHHO--CJICACTBEHHBIC CBS3U TMPU HM3YYCHUH (DU3NIECKUX
SBJICHMA W TIPOIIECCOB, JNIENIaTh BBIBOJBI C WCIIOJIH30BAHUEM JIEIYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYCHHH, BBIIBUTATh THUIOTE3BI O  B3aMMOCBI3SX
(bU3UYEeCKUX BEINYNH;

® CaMOCTOSITEJIBHO BBIOMpPATh COCO0 pelieHus yueOHoM (hu3nveckoi 3anauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1€ CTBUS:

¢ ICTIOJIL30BATh BOMPOCHI KaK UCCIIEIOBATECIHLCKII HHCTPYMEHT TIO3HAHUS;

o IPOBOJIUTH M0 CAMOCTOATEIHLHO COCTABICHHOMY ILIAHY OIBIT, HECIOKHBIN
bu3NYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

¢ OLICHMBATh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(MOpPMAIIHIO,
MOJTyYEHHYIO B XO/I€ MCCIICIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (DOPMYIHpPOBATH OOOOIEHHS W BBIBOJBI MO pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

o IPOTHO3MPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIABUTATH NPEANONOKEHUS 00 WX Pa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

®[IPUMEHATH PA3JIMYHBIE METOJIbl, HHCTPYMEHTHI U 3alpOoChl MPU MOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C Y4ETOM MPEIJIOKEHHON yueOHOM (hr3MUecKoit
3a/1auu;

® AHAJTM3WPOBATh, CHUCTEMATH3MPOBATh W HMHTEPIPETHPOBATH HH(POPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

®CaMOCTOSITEIHHO ~ BBIOMPATh  ONTUMAJIbHYIO  (GOpMy  TpEACTaBICHUS
uHQOpPMAITMU W WLIIOCTPUPOBATH pPEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JuarpaMMamu, MHOW TpaduKkoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

®B XOJI¢ OOCYXJEHHUS y4eOHOro marepuasna, Pe3yiabTaTOB J1a0OpaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl U
BBICKA3bIBaTh WJEW, HAIlCJICHHBIC Ha pEIICHWE 3aJa4d W  MOAJepXKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

® COTIOCTABJISITH CBOU CYXACHUS C CYXKJCHUSMU JIPYTUX YIACTHUKOB JIMAJIOTa,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

®BBIpAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

e ITyOJIMYHO TIPEJICTABIIATh PE3YIbTaThl BBITOJIHEHHOTO (PU3MYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

®[IOHUMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaTbHOM
paboThI IPU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBI;



®[IPUHUMATD LIEJTU COBMECTHOMN JEATEIBHOCTH, OPTaHU30BbIBAThH ACHCTBUS 11O
e€ MOCTIKEHHUIO: paclpeleNiaTh pOJU, OOCYXJaTh MPOLECCHl M PEe3yIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

®BLITIOJHATH CBOIO YacTh PalOTHI, TOCTHrasi KaueCTBEHHOT'O pe3yJjbTaTa Io
CBOEMY HAIPABJIICHUI0O U KOOPAUHUPYS CBOU JIEHCTBUSA C JPYTHMMH YJICHAMH
KOMAaH/IbI;

®0OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KpPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBHSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

® BBISBIISITH IPOOJIEMBI B dKU3HEHHBIX U YUYEOHBIX CUTYAIUSAX, TPEOYIOMUX IS
perieHus pU3NIECKUX 3HAHMI;

®OPUEHTUPOBATHCS B  PA3NIMYHBIX  MOAXOAAX  MPUHATHS  PEHICHUM
(MHAMBUAYATbHOE, IPUHATUE PELICHUS B IPYIINE, IPUHATUE PELICHUNA TPYIIION);

®CaMOCTOSITEIbHO COCTaBJISITh AITOPUTM PELIEHUS (PU3NYECKON 3ajauu WU
IUIAaHa UCCIIEJOBaHUs C YYETOM HMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIAracMble BAPUAHThI PELICHUM;

e ieJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHbIN HHTEJJICKT:

®1aBaTh aJICKBATHYIO OLICHKY CUTyalluy U NIpeajiaraTh IJiaH €€ U3BMEHEHMUS;

®00BICHATh  MNPUYUHBI  JOCTHXKEHUA  (HEAOCTHUKEHUS)  pe3yibTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

®BHOCUTh KOPPEKTUBBI B JESATENBHOCTHh (B TOM YHCII€ B XOJ BBIIIOJHEHUS
(GU3MYECKOTO HCCIIEeIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

®OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUIM;

®CTaBUTh C€0s1 HA MECTO JIPYroro 4ejJoBeKa B XOJE CIOpa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e[IpM3HABATh CBOE MPABO HA OLIMOKY IPH PEIICHUH (PU3NYECKHX 3a7a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuenus B 7 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

®ICII0JIb30BATh MOHATHUS: (PU3NUECKHE U XUMHUUECKHE SIBICHUS, HAOIIOACHHE,
OKCMEPUMEHT, MOJENb, THUNOTe3a, €AWHULBl (U3UUECKUX BEIUYHMH, aToM,



MOJIEKYJa, arperaTHbIe COCTOSHHS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JABWKEHUE (PABHOMEPHOE, HEPaBHOMEPHOE, MPSMOJMHENHOE),
TPAeKTOpHs, paBHOJACUCTBYIOMIas cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTB, COOOLIAIOIINECS COCY/IBL;

epa3nuuaTh sABJICHUA (AUPQY3Us, TEIUIOBOE ABMKEHUE YaCTHIl BEIIECTBA,
PAaBHOMEPHOE JBMKEHUE, HEPABHOMEPHOE JBIKECHUE, UHEPLHUS, B3aUMOJICHCTBHE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOM OChIO BpAILEHHs, Iepenada
JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTIMU M Ta3aMu, aTMOC(EpHOE NaBJCHHE,
IUIABaHME TEJ, MPEBPALICHUs MEXaHMYECKOW OHHEPruHM) IO OMNHMCAHHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JACMOHCTPUPYIOIIMX JIaHHOE
(duznyecKoe SBIICHUE;

epacno3HaBaTh  NPOSBICHUE  M3YYECHHBIX  (U3UYECKUX  SBJICHUU B
OKpYXaIOLlIEM MHUpPE, B TOM 4YHCle (U3UYECKHUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBW)KEHHUS C PA3JIMYHBIMA CKOPOCTSIMH B )KMBOW M HEXKMBOM NPHUPOAE, NEUCTBHE
CWJIbI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOCPEPHOTO JaBICHUS Ha KUBOU
OpraHu3M, IJJaBaHUE pbIO, pblYard B TeJi€ 4YEJIOBEKa, MPU 3TOM HEPEBOIUTH
INPaKTUYECKYI0 3aJadyy B Y4YEOHYIO, BBIJIEHATh CYILIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBICHMII;

®ONUCHIBATh M3YYEHHbIE CBOMCTBA T€N W (PU3WYECKUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBA, BpeMs, IYTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIIPYTOCTH, CHJAa TSDKECTH, BEC Tela, cCuia
TpeHUsl, JaBieHHe (TBEPAOrO Tena, >KUAKOCTH, ra3a), BBITAJIKUBAIOLIAS CuUIa,
MexaHuveckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPULIHUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHUYECKAsl M NOTEHLUAJIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS U EIUHUII (U3UYECKUX BEIWYUH, HAXOAUTHh (OPMYIIBI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

eXapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBJIEHUS U MPOLECCHI,
UCIIOJIb3Ys TPABWJIA CIOKEHHsSI CWJ (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (010kKa), «30J0TOe
IPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEPruu, IMpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

®00BACHATh PU3NUECKHE SBICHUS, IPOLECCH U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTYyallMii MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBISABIAThH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX I1aroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX ABJICHUN, PUINYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;



epelath pacuéTHbIC 3a/1a4u B 1—2 1elCTBUSA, UCIIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3allMChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKIE BETUYUHBI B (DOPMYIIBI U
IPOBOANUTH PACUEThl, HAXOJUThH CIIPABOYHBIC JTaHHbIE, HEOOXOAUMBIC JJIsl PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NYECKON BETUUNHBL;

epacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh MPU T[OMOIIH
bu3MYEeCKUX METOJI0OB, B OINHMCAHUM MCCIEIOBAHUS BBIIESATh IMPOBEPSIEMOE
Npeanojoxkenne (TUnoresy), pas3ivyarh W WHTEPHPETUPOBATH MOJYYECHHBIN
pe3ynbTaT, HAXOIUTh OLUTUOKH B XOJI€ OTIbITA, JIEIAaTh BEIBOJIBI 110 €TO Pe3yIbTaTaM;

®[IPOBOJIUTH OIBITHI IO HAOTIOECHUIO (DU3UUECKUX SIBJICHUN WM (HU3UUECKUX
CBOMCTB Ten: (QopMyIHpOBaTh MPOBEPSEMbIE MPEANOJIOXKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OO0OpYJOBaHMs, 3alKMCHhIBATh XOJ[ OIbITA U
bopMyIUpOBaThH BBIBOBI,

® BBITIOJIHATH NPSIMbIE U3MEPEHHSI PACCTOSHUS, BDEMEHH, MAcChl TeJa, 00bEMA,
CHJIBI ¥ TEMIIEpaTyphl C HCIOJIb30BAaHWEM aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB,
3aMKChIBATH TOKA3aHMs MPUOOPOB € YUETOM 3aJJaHHOM a0CONIOTHOM MOTrPEIHOCTH
VU3MEpPECHUM;

®[IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MUYECKON BEIUYUHBI OT
JPYTOM C MCTIOJIB30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHU ABWKCHUS TeJa, CUIBI TPEHHS CKOJBXKEHHUS OT
Beca Teja, KayecTBa 00pabOTKHU MOBEPXHOCTEN TENl M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT TUJIOMIAJU COMPUKOCHOBEHUS TEJ, CWJIbI YIPYTOCTH OT YJJIUHEHUS TPYKUHBI,
BBITAIKMBAIONICH CUJIBI OT 00BEMA MOrpYyKEHHOW YaCTH Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTU Te€Ja, OT TIIIYyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY M
BBITIOJIHATh ~ M3MEPEHUs, Cleays TMpeMIoKeHHOMY IUIaHy, (QUKCHpPOBaTh
pe3yNbTaThl  TOJYYEHHOW 3aBUCUMOCTH  (U3MUECKUX BEJIWYMH B  BHJE
NPEMIOKEHHBIX Tabnul, W TpadukoB, Jenarh BBIBOABI 10 PE3yJIbTaTaM
UCCJIeI0BAHNUS,

®[IPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (PU3NUYECKHX BEIMYUH (TUIOTHOCTH
BEI[ECTBA JKUJKOCTH W TBEPAOTO TeNa, CHIa TPEHUS CKOJIBKEHUS, JaBIICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, NEUCTBYIOIIAs Ha TMOTPYKEHHOE B KUIKOCTH
TENO, KOI(PPUIMEHT TOJE3HOT0 JAEWCTBUSA MPOCTHIX MEXaHU3MOB), CIEAys
NPEIJIOKEHHOW  MHCTPYKIMU: TPU  BBHIMOJHEHHH HW3MEPEHHH  coOmpaTh
OKCIIEPUMEHTATIBHYIO0 YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOW BETMUNHBI,

®CO0JIIOIaTh TIpaBUiIa TEXHUKK O€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;



eyKa3bIBaTh MPUHIUILI JACHUCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOUCTB:
BECHI, TEPMOMETp, JWHAMOMETP, COOOINAIOIIHMECS COCYIbl, OapoMeTp, phlvar,
ITOJBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;

®XapaKTEePU30BaTh NPHUHIIMIBLI  JCHCTBUA HW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX ONMCaHUA (B TOM YHCIIC: MOAIIUITHUKY,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIOJIb3ys 3HAHHS O CBOMCTBax (PU3MYECKUX
SIBJICHUA 1 HEOOXOAMbIC (PH3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOUTH IPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TIPUMEPAX ) MPAKTHICCKOTO
WCITOJIB30BaHUS (PM3NYECKUX 3HAHWN B MOBCEIHECBHOW JKU3HH I OOECIICUCHUS
0e30MacHOCTU TMPU OOpaIllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 37I0pOBbS U COOJIOACHUS HOPM DKOJOTUYECKOTO TIOBEJCHHS B
OKPYKaIOIIEN CpeIE;

®OCYIIECTBIIATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHHM C 3aJIaHHBIM IMOMCKOBBIM 3aIPOCOM, HA OCHOBE MUMEIOIINXCS 3HAHUHN
U MyTEM CpPaBHEHUS PA3IMYHBIX MCTOUYHHUKOB BBIACISITH WUH(POpPMAIUIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

®ICTIOJIH30BaTh MPU BBIMOJHEHUU YYE€OHBIX 3aJJaHUN HAayYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPAaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNutepHer, BiageTh MNpuéMaMud KOHCIEKTUPOBAHUSA TEKCTa, MNpeoOpa3oBaHUs
MH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

®C03/1aBaTh COOCTBEHHBIE KPAaTKHUE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHKOB WHGMOpMAIMU (HU3HUUECKOTO COJEPKaHUs, B TOM YHUCIE
nyOJMUYHO JIeNlaTh KpaTKUE COOOIIEHMSI O Pe3yJibTaTax MPOEKTOB WIW YYEOHBIX
HCCIICIOBAHUM, TPU 3TOM TPaAMOTHO MCIIOJIb30BAaTh W3YYCHHBIN TOHSITUWHBIN
amnmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTALIUEH;

e[IpU BBHIMIOJIHEHUU YYEOHBIX TMPOEKTOB U HCCJIEIOBAaHUN paclpeesiaTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJjadyaMu, CICIUTH 3a
BBLIIIOJIHEHUEM IUIaHA NEHCTBUM, aAE€KBAaTHO OI€HMBATh COOCTBEHHBIM BKJIAJ B
JEATEIIbBHOCTh ~ [PYIIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJEICTBHUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIIMX.

K xoHiy o0yueHust B 8 kJjiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHUIA:

®IICITOJIb30BaTh IOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUSI BELIECTBA, KPUCTAUINYECKHE U
amopdHbIe TeNla, HACBHIIMICHHBIM W HEHACBHIIICHHBIM Iap, BJIAXKHOCTH BO3AYXa,
TeMIlepaTypa, BHYTPEHHSII DHEpPrus, TEIUIOBOM JIBUTATENb, JJIEMECHTapHBIN
AIEKTPUYECKUN 3apsii, DJEKTPUUYECKOE T10Jie, MPOBOJHUKUA U JAUIJIEKTPUKH,
MTOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;



epa3zinyaTh SBJICHUS (TEIJIOBOE pACIIMPEHHE M CXaTue, TeIlonepeaaya,
TEIUIOBOE paBHOBECHE, CMAYUMBaHWE, KANWUIAPHbIC SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJICHHE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIEHUE,
Temonepeaaya (TErionpoOBOJHOCTh, KOHBEKIIUS, U3IYYEHUE), AICKTPU3ALUS TEl,
B3aMMO/ICHCTBHUE 3aPAI0B, ICUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICHCTBUE MAarHUTHOTO IOJIS Ha MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHIYKIUS) O OMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

epacro3HaBaTh IMPOSIBIICHHE  HW3YyUYCHHBIX  (U3UYECKUX  SBJICHHH B
OKpY)XalollleM MHpe, B TOM 4Yucjae ¢GU3HMYECKUE SBJIECHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKCHUE M KaNWUISIPHBIC SIBICHHWS B MPUPOJIE, KPUCTAIbI B
npuposie, wu3naydenne CojiHIIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHUE pOCHI, TyMaHa, UHEs, CHETa, dJIEKTPUUECKUE SIBJIEHUS B aTtMocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE ToJie 3eMJH, Jpeid MOoIOCOB,
pOJb MAarHUTHOIO MOJISI IS JKM3HM Ha 3eMJiie, TOJSPHOE CHUSHUE, MPHU 3TOM
MEePEeBOJIUTh MPAKTUYCCKYIO 3a7adyy B Yy4eOHYIO, BBIACIATh CYIIECTBEHHBIC
CBOMCTBa (Mpu3HaKH) GU3UYECKUX SIBICHUN;

®OIUCHIBAaTh M3YyUCHHBIC CBOMCTBA TeN U (DU3UYECKHUE SIBJICHUS, WCIIOIB3YS
dbuznyeckre BEIMYUHBI (TeMmeparypa, BHYTPEHHSS DSHEPrusi, KOJIUYECTBO
TEIUIOTHI, yJACibHAsl TEIJIOEMKOCTh BEIIECTBA, YJIE€JIbHAsA TEIUIOTa IUIABJICHHUS,
yAenbHas TeIUIoTa IapooOpa3oBaHUs, yjAelIbHAs TeIIoTa CropaHus TOILIMBA,
KO3(POUIIMEHT TMOJE3HOTO JICHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHTEIIbHAS
BJIQXXHOCTh BO3/1yXa, OJEKTPUUYECKUM 3apsl, cujla TOKa, DIJIEKTPUUYECKOE
HaIpsHDKeHUE, COMPOTURJICHUE MPOBOJIHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa ®W MOIIHOCTH DJJCKTPUUECKOTO TOKa), IPH OINHMCAaHUU IPABHIHHO
TpakTOBaTh (PU3MUECKUN CMBICI HCMOJIb3yEMBbIX BEIMYHMH, OOO3HAYCHUS U
eAUHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEIIMUUHY C JAPYTUMU BEIUYMHAMH, CTPOUTHh T'paUKU U3YUEHHBIX
3aBUCUMOCTEH (M3UYECKUX BEJIMUUH;

eXapaKTepH30BaTh CBOMCTBA Ted, (U3UYCCKHE SBICHHS U IPOIECCHI,
HCIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO--KHHETHYECKON TEOPHUU CTPOCHUS
BEILIECTBA, MPUHIMI CYINEPIO3UIMU MoJied (HAa KAaYEeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHHMs 3apsa, 3akoH Oma it ydacTka 1enu, 3akoH [[xoyns—JIeHia, 3akoH
COXpAHEHMSI DHEPruH, MPU ATOM JaBaTh CJIIOBECHYIO (POPMYJIHUPOBKY 3aKOHaA M
3alMChIBATh €r0 MAaTEMAaTHYECKOE BhIPAKEHHUE;

®00BSACHIATh (HU3NYSCKUE IIPOIECChl M CBOMCTBA TEJI, B TOM 4YHCJIC U B
KOHTEKCTE€ CUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
MIPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHUX I11aroB



c omopoi Ha 1-2 u3y4yeHHBIX CBOMCTBA (DU3MUECKHUX SABICHUH, (DU3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

epeliaTh pacuéTHbIC 3a/1a4M B 2—3 NEeHUCTBUS, UCIIONB3YS 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIONIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHUS 3aJaud
3alUChIBaTh KPATKOE YCJIOBUE, BBISBISITH HEAOCTATOK JAHHBIX I PEIICHUS
3a/layu, BBIOMpaTh 3aKOHBI W GOpMYJbl, HEOOXOAWMBbIE 1Jsi €€ penieHus,
IPOBOAUTDH PAaCUYEThl U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYHHBI
C U3BECTHBIMHU JJaHHBIMH;

epacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MPU T[TOMOIIH
bu3MYEeCKUX  METOJIOB, HUCIOJb3ys  ONUCAHUE HCCIEIOBAHUS, BBIJCIATH
MIPOBEPSAEMOE TPEAIIOIOKEHUE, OLECHUBATh MPABWIBHOCTh TMOPSAJKA MPOBEACHUS
UCCIICIOBAHNUs, 1€J1aTh BBIBOJIBI;

®[IPOBOJIUTH OMBITHI IO HAOIIOJIEHUIO (PU3UUECKUX SIBJICHUHN WU (HPU3UUECKUX
CBOMCTB TeN (KanWJUISIPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, TeMmrmeparypbl, CKOPOCTH IIpOlLleCCa OCTBHIBAHMS W HAarpeBaHus IpH
U3IYyYEeHUH OT I[BE€Ta M3JIydarolied (MOIJIomaroleil) NOBEpXHOCTH, CKOPOCTh
UCIIAPEHUsT BOJABI OT TEMIIEPATYpbl KUIKOCTH M ILIOUIAAU €€ IIOBEPXHOCTH,
AIEKTPU3ALMs TEJI U B3aHUMOJECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJECHCTBUE
ITOCTOSTHHBIX MAarHUTOB, BU3YAJIN3aLHsI MATHUTHBIX IOJIEH OCTOSIHHBIX MAarHUTOB,
JEUCTBUS MarHUTHOI'O IIOJIsI HAa IIPOBOJHMUK C TOKOM, CBOMCTBA JJIEKTPOMATHUTA,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSIEMbIE
IPEINOoJIOKEHNsI, coOUpaTh YCTAHOBKY U3 TMPEMJIOKEHHOro 000pya0BaHus,
OMKCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

®BBINOJIHATH MPSMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBLHON BIIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAINPSKEHUsI C MCIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C YyYETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

®[IPOBOJIUTH HCCIICIOBAHME 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JIPYrol C HMCHOJB30BAHUEM NPSIMBbIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IIPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAAU ITONEPEYHOTO CEYEHHS U YACIBHOTO
COIPOTHUBIICHUS BEILECTBA IPOBOJHUKA, CHJIBI TOKA, UAYIIETO 4epe3 MPOBOJHUK,
OT HaNpsDKEHUS Ha NPOBOJHMKE, MCCIEAOBAaHUE IIOCIENOBATENBHOTO U
NapaJyIeIbHOTO  COEAWHEHWN IPOBOJHUKOB): IUIAHUPOBATh MCCIIEIOBAHHE,
coOMpaTh YCTaHOBKY U BBIMOJIHATH U3MEPEHUS, ClIeysl MPEJI0)KEHHOMY IUIaHy,
(buUKCHpPOBaTh PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH B BUJIE TAOJHI] U IpadUKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIENOBAHN;

®I[IPOBOJANTH KOCBEHHBIE M3MEpPEeHUs (U3NYECKUX BeIUUMH (yAelabHas
TEIUIOEMKOCTh BEILlECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa W MOIIHOCTH
AIIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMUSI, COOMPaTh IKCIIEPUMEHTAIBHYIO



YCTaHOBKY, CJE€Ayd NpPENIOKEHHOW WHCTPYKLIUU, W BBIUHUCIATh 3HAYECHUE
BEJIMYMHBI,

ecoOMI0OIaTh MpaBUJia TEXHUKU OE30MacHOCTH MpH padoTe C J1ad0opaTOPHBIM
000pyIOBaHUEM;

®XapaKTepU30BaTh IPUHLMIIBI  JCHCTBUS  W3YYEHHBIX IHPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMMCAHHUA (B TOM 4YHCIE: CHCTEMA
OTOIUIEHUS [IOMOB, THUTPOMETp, MapoBas TypOWHA, aMIepMETpP, BOJBTMETP,
CUETUMK  JJIEKTPUYECKOM  HDHEPIrUH,  DIJIEKTPOOCBETUTENbHBIE  MIPHUOOPHI,
HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH,
3JIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSSHHOTO TOKAa), HWCHOJb3ys 3HAaHUSA O
CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

®pAacro3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIBHBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETP, JIBUTaTreib BHYTPEHHErO  CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
IIOCJIEIOBAaTEIbHBIM W NApaJUICIbHBIM COCAVMHEHUEM 3JIEMEHTOB, pas3jidyas
yCIIOBHBIE 0003HAYEHHUSI 2JIEMEHTOB JIEKTPUUECKUX LIETIEH;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX) MPAKTUIYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU AJI1 OOECreYeHUs
0e30MacHOCTH MpHU OOpaIllEeHHH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMICTBaMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CpEE;

®OCYIIIECTBIATh TMOWUCK HWHPOpMAIMK  (PU3UUECKOTO  COACpKAHUA B
HNHTepHeTe, HAa OCHOBE UMEIOIIMXCA 3HAHUM U MyTEM CpaBHEHUS JOMOJHUTENbHBIX
VCTOYHHUKOB BBIIENATH MH(OpMALUIO, KOTOpPAs SIBISETCS NPOTUBOPEUYUBOW WITU
MOKET ObITh HEIOCTOBEPHOM;

®ICII0JIb30BATh NMPHU BBINOJHEHUH YYEOHBIX 3aJaHUN Hay4HO--TIONYJISPHYIO
auTepaTypy (pu3muecKkoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WnTepHer, BnaneTe npuéMaMHd KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOMN CHUCTEMBI B JIPYTYIO;

®CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W KpAaTKUE YCTHBIE COOOLIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4Yuciie NyOJUYHO  MPEACTaBIATh  PE3yNbTaThl  NPOEKTHOM WM
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJIb30BATh H3yYEHHBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;

®[IpY BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIENOBAHUNA (U3UUECKUX
MPOLIECCOB  paclpeiesiarh O0sf3aHHOCTHU B TpyHIle B COOTBETCTBUU C
NOCTaBJICHHBIMU 3a/ladyaMH, CIEAWTh 3a BBINOJIHEHUEM IUIaHa JEUCTBUH U



KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKIJIAJl B JIEATEILHOCTh
TPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, IPOSIBIISIE TOTOBHOCTh
paspemarh KOHQIUKTHI.

K xoHIy 00yueHus B 9 kijiacce npeaMeTHbIe pe3yJabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®ICTI0JIb30BAaTh  TOHSTHUSA: CUCTEMa OTCcu€ra, MaTepuajbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUIECKOTO JABMKEHUS, Aehopmanus (yrpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HH(PPa3ByK H
yIIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaTbHO30PKOCTh, CIEKTPhI UCIYCKAaHUS U MOTJONIICHUs, anbda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCpHAsl SHEPTETHKA;

epa3InyaTh SBJIECHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHENHOE
JIBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JIBIKEHHE, CBOOOIHOE MaJieHHe
TE€Jl, PABHOMEPHOE JBHKEHHUE MO OKPYKHOCTH, B3AUMOJICHCTBUE TEJI, PEAKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalolIMe U BBIHYKICHHbIC KOJIEOaHuUs),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3ByKa, MPAMOJHMHEHHOE
pacnupoCcTpaHEHUE, OTpPaXEHUWE U MPEJOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3jIoKeHUE OEJI0ro CBETa B CIIEKTP U CIIOKEHHUE CIEKTPAIbHBIX
IBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTpa U3JIyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

epacro3HaBaTh NPOSBICHUE  HM3YUYCHHBIX  (U3MYECKUX  SBICHUU B
OKpYyXaroieM MUpe (B TOM 4ucie (HU3NYECKUE SBICHHS B MPUPOJIEC: MPWIUBHI U
OTJIUBBI, ABUXEHUE MIaHET COJIHEUYHON CHCTEMBI, PEAaKTUBHOE JBUKEHHUE KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MJICTPACEHUE, CEHCMUUYECKHUE
BOJIHBI, I[yHaAMU, X0, I[BETa TEJ, ONTUYECKUE SABJICHUS B MIPUPOJIE, OMOJIOrMYECKOe
JEUCTBUE BUIUMOTO, YIbTPahUOJIECTOBOTO W PEHTTCHOBCKOTO H3IYUYCHHH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
U3JIy4YEHUE MPUPOJHBIX MHUHEpAJIOB, JCHCTBHE paJWOAKTUBHBIX HU3ITy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

® OTMCHIBATh M3YYEHHBIC CBOMCTBA Tel W (DU3WYECKUE SIBJICHUS, MCIOIB3YS
bu3nueckue BENWYMHBI (CpeAHSIE W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, EPEMENIEHUE, MyTh, YIIIOBAasi CKOPOCTb,
CWJIa TPEHHS, CUJia YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TaJICHHS,
BEC TeJla, UMITYJIbC Teja, UMITYJIbC CHJIbI, MEXaHMYeCKas padoTa M MOIIHOCTb,
MOTEHIIUAJIbHAsl DHEPrusi Tejla, TOJHITOr0 HaJ TMOBEPXHOCTHIO  3EMJIH,



NOTEHIMATbHASI SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKas SHEPrus, MOJHas
MEXaHUYECKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeib MPEJIOMIIEHUS CpPEJbl), Npu
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UYECKHUI CMBICI HCIOJIB3YEMBIX BEIMYUH,
000O3HauYeHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIIbI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

®XapaKTepU30BaTh CBOWCTBA TeJ, (U3NYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TSITOTEHMSI, PUHIUI
CYNEpHO3ULIMUA CHJI, IPUHLUI OTHOCUTENbHOCTH ['amunes, 3akoHsl HbroToHa,
3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHHS CBETA, 3aKOHBI
COXpPaHEHHS 3apsIOBOTO U MACCOBOTO YHCEIN MPHU SIEPHBIX PEAKIHSIX, MPU ITOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBaTh €r0 MaTEMaTHYECKOE
BBIPAKEHHUE;

®00BACHATh (PU3MUECKHE NPOLECChl M CBOWCTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTyallull IPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATH
IPUYUHHO--CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX IIarOB
C omopod Ha 2-3 W3YYEHHBIX CBOMCTBAa (PU3NYECKHX SBJICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

epelaTh pacu€THbIE 3a7a4l (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIB3YS 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEIMUMHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLINE
WM U30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE MIJIs
pelieHusi, MPOBOAUTH pPACU€Thl M OICHWBATH PEATUCTHYHOCTH TOIYyYECHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

epacro3HaBaTh NPOOJEMBbI, KOTOPbIE€ MOXXHO pEHIMTh TMpPU T[OMOIIU
¢u3nyecKux  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS,  BBIIEIATH
IPOBEPSEMOE TPEAION0KEHNE, OIEHUBATh MPABUIILHOCTh TOPSAKA MPOBEACHUS
WCCIICIOBAHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yNbTaThl HAONIOACHUN U
OTIBITOB;

®[IPOBOJIUTH OIIBITHI MO HAOTIONEHUIO (DU3UUECKHUX SIBJICHUHN MIH (HU3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHUMOCTh TepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKAa OT MAaccChl Tpy3a U
KECTKOCTU TPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
NPSIMOJIMHEMHOE paclpoOCTPAHEHUE CBETa, Pa3jioKeHHE Oesoro cBeTa B CHEKTP,
U3y4eHHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOMCTB H300pakeHUs
npeaMera B coOuparomied JHuH3e, HAONI0JACHHE CIUIOUIHBIX M JIMHEHYaThIX
CTHIEKTPOB H3IIyYEHHs): CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOUYHOTO



Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMBITA U €T0 PE3yNbTaThl, HOPMYIHPOBATH
BEIBOJIBL;

®IPOBOJUTH MPH HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX H3MEPEHHUMU, OMpeaemsis
CpelHee 3HaueHUE M3MepsAeMOoil BenuuuHbl ((POKYyCHOE paccTOsHUE COOHparoieit
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mMepeHus (M3MepUTEILHOTO Mpruoopa);

®[IPOBOJIUTH  KCCIIEJOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH (3aBUCUMOCTb IyTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JBIDKEHHU 0€3 HadallbHOW CKOPOCTH, Iepuoaa KoyeOaHun
MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHHSI CBETa
OT yrja MaJeHus M yria MOpeJoOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM MCCIIEIOBAHUS;

®IIPOBOJUTh KOCBCHHBIC W3MEPCHUS (DHU3NUCCKUX BEIMYUH (CPEIHSS
CKOPOCTh U YCKOPEHHE Tejla MPU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHUE
CBOOOJTHOTO TMaJIeHus, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbKEHUS,
MexaHu4eckas padoTa W  MOIIHOCTh, 4YacToTa W Tepuoj] KoJjieOaHuM
MaTEMaTUYECKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa coOuparomei
JUH3bI,  PAJAMOAKTHBHBIM  (OH):  IUIAaHUpPOBaTh  U3MEPEHHs,  CcOOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJHATH U3MEPEHHUSI, CIIETYSI MPETIOKEHHON
WHCTPYKIIUHM, BBIUMCISATH 3HAUYECHHE BEJMYMHBI M aHAJIM3UPOBATH MOJYyYEHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

eCO0JII01aTh MTpaBUiIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

epaziMyaTh OCHOBHBIE€ TMPU3HAKKM M3YYEHHBIX (UIUYECKUX MOJEINICH:
MaTepuaibHas TOUYKa, a0COIMIOTHO TBEPJOE TEIO0, TOUEUHBIM UCTOUHUK CBETA, JIyY,
TOHKas JINH34, IJIaHETapHAasi MOJIEIh aTOMa, HyKJIOHHAsI MOJIEIh ATOMHOTO SI/IPa;

®XapaKTEepPU30BaTh MNPUHIMMBI  JCHCTBUS  HM3YYCHHBIX MPUOOPOB M|
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha WX OMHCAHUS (B TOM YHUCIE: CIUIOMETD,
JATYMKH TOJI0KEHHUS, PACCTOSIHUSA U YCKOPEHUS, PAKeTa, 3X0JIOT, OUYKH, IEPUCKOII,
¢doToanmapaT, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKOMN, JO3UMETp, Kamepa
Bunbcona), wucnonp3yss 3HaHUS O CBOMCTBaX (DU3MYECKUX SBJICHUA U
HEe00XoauMbIe (HPU3NIECKHE 3aKOHOMEPHOCTH;

®ICTIOJIH30BATh CXEMbl M CXEMATHYHBIC PUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX TMPOIECCOB MpHU
peuieHnn y4yeOHO--TIPaKTUYECKUX 3a/lay, ONTUYECKHE CXEMbI MJisi TMOCTPOEHUs
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieH JINH3E,

® [IPUBOUTH IPUMEPHI (HAXOAUTH HHGOPMAIIHIO O TIPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HH I OOECrIeYeHUS



Oe3omacHocTH Tpu oOpalleHuu ¢ MpuOopaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXPaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHHUS B
OKPYKaIoIIEH CpeJIe;

®OCYUIECTBJIATh NOMCK HMH(OpMAIMM  (PU3UYECKOTO  COJEp)KaHUs B
HHTepHeTe, caMOCTOATENbHO (POPMYIUPYST MOUCKOBBIM 3ampoc, HaXOAWTh IYTH
OIpeNENIeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHWI U JOTIOJHUTEIBHBIX UCTOUYHUKOB;

®ICII0JIb30BaTh MPHU BBHIMOJHEHUH YYEOHBIX 3a/JaHUN HAyYHO--TIOMYJISPHYIO
auTepaTtypy (pu3mdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECypChl CETU
WnTepHer, BnaxeTe NpUEMAMHM KOHCIEKTHPOBAHMUSA TEKCTa, IPeoOpa3oBaHUs
UH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

eco3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHbIE COOOIICHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOrO COJEpkKaHUS, IMyOJIHYHO
NPEACTABIATh PE3YNbTAThl MPOEKTHOW WM HCCIEAO0BATEIBCKOW AESTENbHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh N3YyYEHHBIA NOHATUHWHBIN anIapaTr u3y4acMoro
pasznena (QU3MKM U CONPOBOXKJATh BBICTYIUICHME MpE3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnuectBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMMbl Beero KontpoanbHble| TpakTiyeckne o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeb
Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
bu6mmoreka [IOK
: - 2
11 DH3HKa - HayKa 0 IpHpoIe 0 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
: 2
12 (DH3HHCCKHE BEIINIHHI 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
: 2 1
1.3 EcrecTBeHHOHAyUHBIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayasibHbIe CBeICHUSI O CTPOEHHUH BellleCTBa
bu6mmoreka [IOK
: 1 0
2.1 CTpoeHue peuiecTra L https://m.edso00.ru/7f416194
29 JIBr>KeHWE U B3aUMOJICMICTBUE YaCTHI] 2 0 1 bubnuotexa [JOK
' BeleCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1
2.3 ArperatHble COCTOSIHHS BEIIECTBA 1 httos://m.edsoo.ru/ 7416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMojieiicTBUE TeJl
bu6mmorexa [IOK
: 3 0 1
3.1 Mexanieckoe ABIXeHIE https://m.edso00.ru/7f416194
bu6mmoreka [JOK
: 4 1
3.2 Muepus, macca, 110THOCTS 0 https://m.edso00.ru/7f416194
3.3 Cuna. Bumpl cun 14 1 2 bubmmnoreka [IOK



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

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

HWroro no pazaeny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 1 bubnunoreka [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xuKoctn > 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe naneHue 6 ! https://m.eds00.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszaeny 21
Pasznea 5. Pa6ora u MmomHoCcTh. JHEpPrus
bubmuorexa [JOK
51 PaboTa u mommocTe 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpocreie Mexanm3vb! > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanuteckas oHeprius 4 0 https://m.edsoo.ru/7f416194
Hroro no paszaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KVIACC

KoJunyecTBo 4yacoB JJIeKTPOHHbIE
Ne m/m HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
B NMPOrpamMMbl Bcero KOﬁHTpOJ‘IbeIe Hp6aKanecKne oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubmuorexa [JOK
7
1.1 CtpoeHue U CBOMCTBA BEIECTBA 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Teniosbie npouecch! 21 1 > https.//m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paszgen 2. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' MX B3aNMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2 1 7
2.2 [TocTOSIHHBIN PTEKTPUUECKUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 MarsuTHbIC ABICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 IMEKTPOMArHHTHAS HHYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 14.5



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

KoJunyecTBo 4yacoB JJIeKTPOHHbIE
Ne m/m HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
B NMPOrpamMMbl Bcero KOﬁHTpOJ‘IbeIe Hp6aKanecKne oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHHUSA
11 MexaHnueckoe OBUKEHUE U CITOCOOBI €0 10 0 1 bu6mmoreka [IOK
' OIMMCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
. 20 1 3
1.2 Bsanmoneiictaue en https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 10 0 3
1.3 SaKOHEI COXPaHCHHS https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Pa3znen 2. MexanuuyeckHe KoJ1e0aHus U BOJIHBI
bu6mmoreka [JOK
. 7 0 3
2.1 Mexamyraeckue xonebanms https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. . 8 1 3
2.2 MexaHHaeCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pasnen 3. DjeKTpOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MO0JIE U 6 0 2 bubnnoreka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3zaen 4. CBeToBbIE SIBJEHUS
bu6mmorexa [IOK
. 6 0 2
4.1 3aKOHBI paclpoCTPAHEHHUS CBETa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTUYECKUE TPUOOPEHI 6 0 3 bubmorexa LIOK

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

bubmuoreka [JOK

4.3 Pasnoxenue 6€10ro CBETa B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no paszaeiny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u MorIonieHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 CTpoeHue aTOMHOTO 3/1pa 6 L https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 slnepHble peakiyn ! L https://m.edsoo.ru/7f41a4a6
HWroro no pazaeny 17
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IIMIT MOAYJIb
6.1 [ToBTOpEeHMNe U 06001IEHUE COACPIKAHMS 9 2 bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vDOKa K I uudgponbie
n/n Yp Beero OngpOJIbeIe [:jaRanecxne 0GpazoBaTeNBHbIE
padoTbI padoThI pecype
1 ®du3nka — Hayka o npupoje. ABneHus 1 bubnnorexa [HOK
TIPUPOIBI https://m.edsoo.ru/ff02f72a
bubmuorexa [JOK
1
2 PHsHecKne ABACHHA https://m.edsoo.ru/ff0def2a
3 Ou3nyecKue BEIIMYUHBI U X U3MEPEHHE 1 bubmorexa LIOK
p https://m.edsoo.ru/ff09nga
VYpok-uccnenosanue "M3mepenne
4 TGI:I)VIHC aT EI IIPU TIOMOLITA IzI(I/I,I[KOCTHOFO 1 1 Bubumorexa [IOK
PATYPRI TP " https://m.edsoo.ru/fsd67a
TEPMOMETPA U JATUHKA TEMIIEPATypPhI
5 Mertoas! HaydHOTO MO3HaHU. Onucanue 1 bu6mmoreka [JOK
(bU3HYECKUX SIBICHUHN C TOMOIIBI0 MOJIeTIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:
6 JATBHOCTH MOJETA IIapUKa, MMyIIEHHOTO 1 1 bubnnoreka [JOK
TOPU30HTAIILHO, TeM O0JIbIle, YeM OOJIbIIe https://m.edsoo.ru/ftyudf2a
BBICOTA ITycKa"
7 Crtpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE 1 bu6mmoreka [JOK
JUCKPETHOE CTPOCHHUE BENECTBA https://m.edsoo.ru/ff09fe0a
8 JIBIOKEHHE YaCTHII BEIECTBA 1 Eubmorexa LIOK
tee https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoanue «OMbITHI 110 1 1 bubnmuorexa [JOK
HaOJFIOJICHUIO TETIJIOBOTO PACITUPEHUS Ta30B) https://m.edsoo.ru/ff0a013e
10 ArperatHble COCTOSIHUSI BEIIECTBA 1 bubanorexa LIOK

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff02f72a
https://m.edsoo.ru/ff0def2a
https://m.edsoo.ru/ff09nga
https://m.edsoo.ru/fsd67a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ftyu9f2a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a05c6

bubnuomexa I[JOK

1 Bxoonasn xonmponvnan padoma https://m.edsoo.ru/ff0a0378
12 Mexanuyeckoe nBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPAaBHOMEPHOE JIBMKEHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 Ckopocts. EnuHuIEL cropocTu https://m.edsoo.ru/ff0a079c
14 PacueT nmyT u BpeMeHH JIBHIKCHHS Eubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0cL0
16 IImoTHOCTH BemecTBa. Pacyer macchl u bubnuorexa [JOK
o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
TJIOTHOCTHU TBEPJIOTO TEJIa https://m.edsoo.ru/ff0al02c
18 Pewenue 3anau no reme «IlimotHOCTH bubnuorexa [JOK
BEIIIECTBA» https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCcTHKa B3aUMOICHCTBUS bubnnoreka [JOK
ten. Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0al23c
Jlab 0 n
20 3&&1;‘\1‘)’5:; ﬂ EST:;ZI;;(Y‘I:(;IZI eMa WH) bubmorexa LOK
P JAedopMat https://m.edso0.ru/f07873c
MPY>KUHBI OT MPUIIO’KEHHON CHIIBD»
bu6mmoreka [IOK
21 SIBnenue Tarotenus. Cuia TSKECTH https://m.edsoo.ru/ff0al56c
CBsi3b MEX1y CHIJION TSXKECTH U MAccoil Tena.
22 Bec Ttena PIE[:}IIIIGHI/Ie 3aga4 o teMme "Cuia bubamorexa [IOK
" https://m.eds00.ru/ff0a1778
TSOKECTU
23 Cuna TspKecTH Ha IPYTUX IUIaHEeTax. bubnnorexka [JOK
DuU3nYECKUEe XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Msuepetne cuut. Jlusamonmerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubnmoreka [JOK
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2% CroxxeHue AByX CHUJI, HalPaBIEHHBIX 110 bubnunoreka [JOK
OHOI npsiMOoi. PaBHOEHCTBYIOIIAs CHJT https://m.edsoo.ru/ff0ala70

7 Pemenue 3amaud no reme "PaBHOnelcTByOIIAS bubmuoreka [JOK
cun" https://m.edsoo.ru/ff0ala70

28 Cuna tpenus u e€ Bupl. TpeHue B mpupojae u bubnunoreka [HOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue

29 3aBUCUMOCTH CHJIBI TPCHHS CKOJIBKCHHS OT bubmuorexa [JOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH

30 Pemenune 3agau Ha onpeneneHue bu6mmoreka [IOK
PaBHOJEHCTBYIOIEH CUJIBI https://m.edsoo.ru/ff0alcc8
Pemenue 3agau mo remam: «Bec Tenay,

31 «I"paduueckoe nzodpakeHune cuin», «CHIIb, BH6J_IHOTeKa HOK
«PaBHOEHCTBYIOMAs CHITY https://m.edsoo.ru/ff0alde0
Konmponvnaa paboma no memam:

32 «Mexanuueckoe osuzicenue», «Macca, bu6mmorexa [IOK
naomuocmoy, «Bec menay, «I pagpuueckoe https://m.edsoo.ru/ff0alde0
uzoopaxcenue cuny, «Cuivty

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
YBEJIMYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrienue ra3a. 3aBUCUMOCTD JIaBJICHHUS rasza bu6mmoreka [JOK
0T 00bEMa, TEeMIEpaTyphl https://m.edsoo.ru/ff0a2376

35 Ilepenaya naBieHust TBEPIBIMU TEJIAMH, bu6mmorexa [IOK
SKUIKOCTSIMU U rasaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmuorexa [JOK
JNEWCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo treme «J/laBienue B bubmuorexa [JOK
SKUIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

38 Coo0mmaromumecst Cocyabl bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a2970

39 ['uapaBnuyeckuii nmpecc bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I[lopiiHEeBOM KUIKOCTHBII bubnuoreka [IOK
HacocC https://m.edsoo.ru/ff0a3136
a1 ATMocdepa 3emiu ¥ IPUUYHUHBI €€ bubnmoreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bo3znyxa. ATMocdepHoe naBieHue https://m.edsoo.ru/ffoa2bsa
43 N3mepenue armocdeproro gaieHus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnuorexa [JOK
44
BBICOTHI HaJ| YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepous. ATMochepHOe JTaBlIeHUE bubnnoreka [JOK
45 .
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwne 3anaq no Teme " AtmocdepHoe bubnuotexa [JOK
JaBjieHue"” https://m.edsoo.ru/ff0a2fc4
47 JlelicTBHE KUKOCTHU U Ta3a HA IOTPYKEHHOE bubnnoreka [JOK
B HUX TeJNO0. ApXHMeIoBa cuja https://m.edsoo.ru/ff0a3276
JlaboparopHnas pabota «Onpenenenue
48 BLITaJI;JKHBg}omg)ﬁ CHJTbI I[CP'II)C”linOHIGfI Ha bubmorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPY>KEHHOE B JKUJKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanre 3aBUCHMOCTH Beca TeJa B bubnmoreka [JOK
BOJI€ OT 00bEMa NOTPYKEHHON B HKHUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJa»
bu6mmoreka [JOK
50 Ilnasanue Tex https://m.edsoo.ru/ff0a3a96
"K
JlaGopaTtopHnas pabota "KoHcTpynpoBanue Bu6miorexa 1IOK
51 apeoMeTpa WK KOHCTPYHUPOBAHUE JOJKU U

onpezaeneHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ff0a3a96
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Pemenue 3anau no temam: «llnaBanue cynos.

bubmuoreka [JOK

52 Bosz[yxonJ}aBaHHe», «J/laBneHue TBEpAbIX Te, https://m.edsoo.ru/f0a3654
JKUJIKOCTEH U Ta30B»
53 Konmponvnas paboma no meme «/lasnenue bubnuoreka [IOK
meepovixX meii, HeuOKocmeil u 2a306) https://m.edsoo.ru/ff0a3654
bu6mmoreka [IOK
>4 Mexamieckas padora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MomHocTs. EMHALE! MONIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacy€r MolHOCTH, bu6mmoreka [IOK
56 .~ = " 1 .
pa3BUBAEMOM TPH MOBEME T10 JIECTHULIE https://m.edsoo.ru/ff0a3f82
57 IIpocteie Mmexanu3Mmsbl. Peryar. PaBHoBecue bubnuorexa [JOK
CHWJI Ha pblYare https://m.edsoo.ru/ff0a478e
Prrua e e, 0 oie.
58 ﬂlzgolral;le);Hz?g;(iOTI:T«}II/IP(I:;pePzI[Iz)BI;HHe 0.5 bubmiorexa HOK
o https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenwne 3agau mo Teme «Y cI0BUS bu6mmoreka [JOK
PAaBHOBECHS PhIYAra https://m.edsoo.ru/ff0a48a6
Koaddurment mosnesnoro necTpust Bu6morexa LIOK
60 MmexaHu3Ma. JlaboparopHas pabora 0.5 )
" https://m.edsoo.ru/ff0a4c48
«M3mepenne KIIJ1 HAKITOHHON MIIOCKOCTHY
61 Pemenne 3amau no teme "Padbora, MOIITHOCTE, bu6mmoreka [JOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas u bubnnoreka [JOK
MOTEHINAIbHAs SHEPT Ul https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTUn bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEpUMEHT 110 TEME
64 "DKCIEpUMEHTAJIBHOE OIPEIEIICHNUE 1 bub6nuorexa [IOK

U3MEHEHNI KHHETHYECKON U MOTEHIIMAIbHOMN
SHEPIrUU IPU CKATHIBAHUM TEJIA MO0 HAKIIOHHON

https://m.edsoo.ru/ff0a4360
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mwIockoctu"

65 Konmponvnas paboma no meme «Paboma u 1 bubnuoreka [IOK
MOUWHOCHIb., IHEPZUAY» https://m.edsoo.ru/ff0adee6
66 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o Teme 1 bubnmoreka [JOK
"MexaHndeckoe aBrxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubnuoreka [IOK
67 " a = " 1 .
JlaBienue TBEPIBIX TEJ, )KUIAKOCTEN U ra30B https://m.edsoo.ru/ffO0a4ffe
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"PaboTa. MoutnocTs. JHeprus" https://m.edsoo.ru/ffOa4ffe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KoJunyecTBo 4yacoB JJIeKTPOHHbIE
Ne Tema vooKa uudposeie
/i yp Beero Kontpoabubie| IIpakruyeckue 0BPA30BATETbHBIE
padoThI padoThI pecypebi
0 -
1| sumemrccxoi teoput 1 x onbrmc 1 Bubmioexa LIOK
p https://m.edsoo.ru/ff0a5256
IIOATBEP K ICHUS
2 Macca u pazmep aToMOB U MOJIEKYI 1 bubmiorexa LIOK
https://m.edso0.ru/ff0a5256
3 Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOro 1 bubnuoreka [IOK
COCTOSIHHH BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOMCTB TBEPIOTO, KHUJIKOIO U
4 ra3o00pa3HOro COCTOSHUH BEIEeCTBA Ha 1 bubnuoreka [IOK
OCHOBE€ I10JIOKEHHUI MOJIEKYJISIPHO- https://m.edsoo.ru/ff0a540e
KMHETUYECKON TEOPUHU
bu6mmoreka [JOK
1
5 Kpucrannuueckue u amopdHbie TeIa https://m.edsoo.ru/f0a5800
6 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnmnoreka [JOK
IToBEpXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TerutoBoe paciimpeHne u CKaTHe 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEPATYPHI CO bubnnoreka [JOK
8 1
CKOPOCTBIO TEMJIOBOTO JIBM)KEHUS YaCTHI] https://m.edsoo.ru/ff0a5a26
9 Buytpennss sneprusi. CnocoObl H3MEHEHUs 1 bubnuoreka [IOK
BHYTPEHHEHN YHEPrUun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
1
10 Buael Tenionepenasu https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuoreka [IOK

HCITOJIb30BaHUE TEIIOBBIX CBOMCTB BCIICCTB U

https://m.edsoo.ru/ff0a65c0
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MaTEepHaJIOB B IEJISAX dHEprocOeperkeHus "

12 KonunuectBo TEIoThl. Y AeibHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHnue TerioBoro 6ananca. TemnooOmeH bubmmoreka [JOK

13 .

U TEIJIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas padota "HccienoBanue
14 ;IBnelfnﬁ TI;HJIO(I))6MCH3 pu CMIe[mI/IBaHI/II/I Eubmorexa LIOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsSiYed BOJIBI
Pacuer xom4ecTBa TEIIOTHI, HEOOXO0IUMOIO
15 JUTSl HAarpeBaHUsl TeJla ¥ BBIICIIEMOT0 UM IPH brbmoreka [JOK
https://m.edsoo.ru/ff0a6a98
OXJIAXKICHUH
JlaboparopHas pabora "Onpenernenue bubmuoreka [JOK

16 ) " .
yJI€JIbHON TEIJI0OEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa bubnuorexa [JOK
CrOpaHusi https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIcBaHUE

18 KPUCTAUIMIECKUX 1;1;1 VY nenbHas TerioTa brbmiorexa [JOK

p e https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS

19 JIaGopartopHas pabota "Onpeznenenue bubnnoreka [JOK
YACJIBbHOU TETJIOTHI TJIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas TemioTa
napooOpa3oBaHUs U KOHJEHCAIIUH. bubmuoreka [IOK

21 )
3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpPHOTO TaBJICHUS
Brnaxxaocts Bo3myxa. JlaboparopHas padora

22 "Onpenenenue gﬁocnremioﬁinamflomn bubmiorexa LJOK

pedl " https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenue 3amau Ha onpeneneHne BIaKHOCTH bu6mmoreka [JOK

BO31yXa

https://m.edsoo.ru/ff0a7628
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[TpuHIUTIIBI paOOTHI TETJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHna. /[Burareib BHYTPEHHETO Eubmorexa LIOK
P P ’ yp https://m.edsoo.ru/ff0a7c7c
CropaHus
o5 KII/ TermoBoro nurarens. Tennoseie bubnunoreka [HOK
JIBUTATEJIM U 3aIMATA OKPYXKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHUs U NIPEBPAILCHHS SHEPTUU B bubnmoreka [JOK
26 .
TETUIOBBIX ITPOLIECCaX https://m.edsoo.ru/ff0a83f2
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
27 "TGI:'IJ'IOBLIG }IBJ'IeHI/I}II) I/I3MeH£{He arperatHbIxX bubmorexa LIOK
. Ty p https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIleCTBA
KonTponbnas padora no teme "Temnossie
28 }IBJ'IeIfI/I}I I/I3MeI:)HeHHe arperaTtHbIX COCTOSTHUI bubmnorexa LIOK
T p https://m.edsoo.ru/ff0a86ae
BEIECTBA
Dnektpuzanys Ten. [[Ba posa aIeKTpuIecKux bubnnoreka [JOK
29 :
3aps/10B https://m.edsoo.ru/ff0a86ae
30 VYpok-uccnenoBanue "IneKTpU3aIus TENI bubnuotexa [JOK
MHIYKIIMENW U IPU CONPUKOCHOBEHHUH" https://m.edsoo.ru/ff0a87e4
31 B3auMogeiicTBre 3apsyKeHHBIX Tel. 3aKOH bubnmnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojie. HanpsskeHHOCTD
32 SJIEKT pI/ILIeCKOFO mmons. 11 I/II)HI_II/IH Bubmiorexa IJOK
P P . https://m.edsoo.ru/ff0a8ala
CYNEPHO3UIIMH INEKTPUUECKUX MOJIEH
HocuTenu snekTpudueckux 3apsios. bu6mmoreka [JOK
33 N .
OnemeHTapHbIN 3apsa. CTpoeHHne aToMa https://m.edsoo.ru/ff0a8ef6
34 IIpOoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnnorexka [JOK
COXpaHEHUs IEKTPUIECKOTO0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4y Ha IpUMEHEHHE CBOMCTB bubmuoreka [IOK
DIEKTPUYECKUX 3apsIoB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUS €TO
P Y bu6mmorexa [IOK
36 CyIecTBOBaHMs. VICTOUHUKH AIEKTPUIECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4
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bubmuoreka [JOK

37 JlecTBUSI 3JEKTPUUECKOTO TOKA https://m.edsoo.ru/f0ag6b2
VYpok-uccnenosanue "Jleiictue
38 3n%KTquec£0ro 0TSt ga TIPOBOJTHUKH H 1 Bubmzorexa LIOK
" https://m.edsoo.ru/ff0a96b2
JUDJICKTPUKU
39 DIEeKTPUYECKHUI TOK B METAJIJIAX, JKUJKOCTAX bubnmoreka [JOK
U raszax https://m.edsoo0.ru/ff0a9838
40 DnexTpuuecKas 1enb U €€ COCTaBHbIE YaCTH bubmnorexa LIOK
https://m.edsoo.ru/ff0a9838
a1 Cuna Toka. JlaboparopHast pabota 05 bubnnoreka [JOK
"N3mepenue u peryinpoBaHue CUibl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 Ha60pIe)1T0pHaﬂ pa6orT)a "U3Mmepenue u ’ 0.5 bubnmorexa LIOK
b https://m.edsoo.ru/ff0a%e14
pEryIupoBaHKe HAMPSHKCHUS
43 CornpoTuBieHe IPOBOAHUKA. Y A€IBHOE bubnuorexa [JOK
CONPOTUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb
BJIEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJHUKA bubnuotexa [JOK
44 1 .
OT €r0 JUIMHBI, TIOIIA/IN MOIEPEYHOTrO https://m.edsoo.ru/ff0aa738
ceueHus U marepuana”
45 3aBUCUMOCTb CHJIbI TOKA OT HaIlPSKEHHUS. bubnnoreka [JOK
3akoH OMa U1l yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabdota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 bu6mmoreka [JOK
46 1 .
PE3UCTOP, OT CONIPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
[TocnenoBarensHOE M MapaATIICIHHOE bubnmoreka [JOK
47 .
COEIMHEHUS NTPOBOJHUKOB https://m.edsoo.ru/ff0aa04e
JIaboparopHas pa60Tav”HpOBepKa MpaBuUIIa Bu6moreka LIOK
48 CIIOKCHHSI HAITPSHKCHHUH TTPH 1

MOCJICA0BATCIIbLHOM COCIUHCHUMN JIBYX

https://m.edsoo.ru/ff0aaa58
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pe3ucTopon”

JlaboparopHas padora "IIpoBepka mpaBuia

bubmuoreka [JOK

1
49 JUA CHIIBI TOKA TIpH HapafHeHBHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npumeHeHue 3akona Oma bubnnoreka [HOK
JUISL Pa3JIMYHOTO COCTMHEHUS MPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaboparopHas pabora "Onpenenenne paboThl 1 bubnnoreka [JOK
Y MOIITHOCTHU SJIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
DIEeKTPUYECKHE LIETTH U TOTPeOUTEn
53 JJIEKT pI/I‘-IGCKOf/i 3HHe TUH B 6IIiIT Kopotkoe bubnmorexa LIOK
P P Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
54 "DneKTpuyuecKue 3apsabl. 3apsKEHHbIE Tena U bubnnoreka [JOK
X B3auMoJIeHCTBHA. IlocTOSHHBIN https://m.edsoo.ru/ff0abd2c
NIEKTPUYECKUH TOK"
KonTponbHas pabota mo Teme
"JrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tela U bubnuoteka [JOK
55 . . .
nXx B3auMojiericTBus. [locTossHHBIN https://m.edsoo.ru/ff0abea8
AIIEKTPUICCKUN TOK"
56 ITocTossHHBIE MAarHUTHI, UX B3aNMOJCHCTBHE Bubmiorexa IJOK
’ https://m.edsoo.ru/ff0abea8
VYpok-uccnenosanue "M3yuenue nonei bubmuorexa [JOK
57 " 1 :
MMOCTOSTHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnautHoe nojie. MarHuTHOE 1oJie 3eMJId U bubmuoreka [JOK
58 .
€ro 3HaueHHE JIJIA )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MarouTHoe mose
59 JJIEKT I/Izecxlcl)ro Toka MarHuTHoe 1oJje bubmorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
60 [IpuMeHeHne PJEKTPOMArHuTOB B TEXHHUKE. 0.5 bubnuorexa [JOK
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JlaboparopHas pabota "M3ydeHue aeiicTBus
MarHUTHOTO TI0JIs Ha POBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

DNeKTpoABUTaTENIb HOCTOSHHOIO TOKA.
Hcnonp3oBanue aiekTpoBUraTeneii B

bubmuorexa [JOK

61 TEXHUUYECKUX YCT];)OI/ICT']'SaX U Ha TpaHCIOpTE. 1 https://m.edsoo.ru/ff0ac86e
JIaGoparopnas pabota "KoHcTpyrpoBaHue u
n3ydyeHue paboThl AJIeKTpoiBUraTesns"”
62 OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM 1 bubnuorexa [JOK
naaykiuu. [Ipasuno Jlenna https://m.edsoo.ru/ff0ac86¢c
63 | snextpmaccotioneprin, onextpoctanuma| 1 Bubmrorexa LIOK
P priTd. P H https://m.edsoo.ru/ff0ac86¢c
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH
64 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMeE 1 bubnnoreka [JOK
"DJIeKTpUYECKUE U MATHUTHBIE SIBJIICHUS" https://m.edsoo.ru/ff0ach14
65 KonTponbHas pabora no teme 1 bubnuorexa [JOK
"DJIEKTPUYECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PezepHblit ypok. PaGota ¢ TekcTamu 1o teme 1 bubnuoreka [IOK
"TemuioBble sBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubnnoreka [JOK
"I10CTOSHHBIN PIEKTPUUECKUH TOK" https://m.edsoo.ru/ff0acdc6
68 PezepHblit ypok. PaGota ¢ TekcTamu 1o teme 1 bubnnoreka [JOK
"MarHuTHbI€ sIBJICHUS" https://m.edsoo.ru/ff0acb14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5
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9 KJIACC

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Tema vpoKa uugposbie
o/ yp Beero Kontpoububie| Ilpakruyeckue 06pPa3oBATEIbHbIE
padoThbI padoThbI pecypebi
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1 bu6muoreka [IOK
TOYKA https://m.edsoo.ru/ff0ad474
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIIMHEMHOE TBUKEHUE 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1 bu6nuoreka [JOK
CpenHsiss U MTHOBEHHAsi CKOPOCTh https://m.edsoo.ru/ff0ad474
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBYDKEHME. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHs. I'paduk 1 BH6J_]HOTeKa LOK
CKOPOCTH https://m.edsoo.ru/ff0ad474
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHUsI TeJIa TIPH PaBHOYCKOPEHHOM 1 1 ﬁggﬁ;&fgggﬁ%m 4474
JIBHKEHUHU IO HAKJIIOHHOM IIOCKOCTH" — :
bubnunorexa LIOK
1
8 CBoOoiHOoe majeHue tei. OnbITel [anmes https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 IMeprox u yacrora odpamienus. JInHeinas u 1 BH6J_IHOTeKa LHOK
YIJI0Bast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0ae176
11 IIepsbiit 3axk0H Hprotona. Bekrop cuisl 1 bubmorexa LHOK

https://m.edsoo.ru/ff0ae612
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Bropoii 3akon Herorona. PaBHonelicTByromas

bubnunorexa LIOK

12 cuia https://m.edsoo.ru/ff0ae72a
. but6mmoreka [IOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui https://m.eds00.ru/ff0ae982
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bu6muoreka [IOK
HproTona https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyrocru. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cuiia ynpyrocTu Bubmiorexa LIOK
https://m.edsoo.ru/ff0aeca2
JlaboparopHnas pabota «Onpenenenue bubnnorexa [JOK
17 _
JKECTKOCTHU IIPYKUHBI) https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Cuna Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau o reme «Cuiia TpeHUs» Bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpeznenenue bubmuoreka [IOK
Kod((uUIIMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsr HeroToHA. bubmuoreka [IOK
Cuiia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaACHUS https://m.edsoo.ru/ff0af044
Y _ "
by | Arsonderenu Tumene e s B morea 10K
P H H " P https://m.edsoo.ru/ff0af044
cucremMa). ['amakTuku
24 Pemenue 3agau no teme "Cuina TsSHKECTH U bubmuoreka [{OK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuueckas ckopocts. HeBecomocTh bu6muoreka [JOK
U NIEPETPY3KHU https://m.edsoo.ru/ff0af33c
2% PaBHOBecue MaTepralbHOW TOUKHU. bu6mmoreka [IOK

AoOcomoTHO TBEpIOE Teso. PaBHOBecHe

https://m.edsoo.ru/ff0afe36
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TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO
BpalLeHUs

but6mmoreka [IOK
27 Mowment cuibi. LienTp Tiectn https://m.edsoo.ru/ff0b02b4
28 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubnuotexa [JOK
Lentp TspKECTH" https://m.edsoo.ru/ff0b02b4
I1 i pabd
20 | "Mexammicexoe anerne. Baanvozciicrane Bu6mrorexa LIOK
o A ' s https://m.eds00.ru/ff0b0408
K 0
30 "1\(/)[}61;1;31212?:?((1;: L[CI;ZIE;KI::E;:MI;aHMOLLeﬁCTBHe bubmaorexa LIOK
ren" ’ https://m.edsoo.ru/ff0b06ec
141 N .3
31 COB;(HZEZS{I:EH;MH hizgl’;lciﬂﬂﬂoe IiKIS: Ipyroe bubmaorexa LIOK
PAHEHIA HMIYIbEA. Py YHPYT https://m.edsoo.ru/f0b07fa
B3aMMOJICHCTBHC
30 Pemenue 3agau mo teme "3akoH coXpaHEHUS bubnnorexa [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096c
33 VYpok-koH(pepennus "PeakTuBHOE ABHKEHUE B bubnuotexa [JOK
PUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b096¢c
bubanoreka LIOK
34 Mexannyeckasi paboTa U MOITHOCTh hitps://m.edsoo.ru/f0b0as4
35 Pabota cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnnorexa [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
J
35| cumponss now pasoncimon axon bu6miorera LIOK
p DY PABHOMEPHOM A https://m.eds00.ru/ff0b0db8
TeJa M0 TOPU30HTAIBHON MTOBEPXHOCTI
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas bubnuoteka [JOK
SHEprus https://m.edsoo.ru/ffOb0c32
38 Kunernyeckas sneprus. Teopema o bubmuoteka [IOK
KMHETUYECKOU YHEPrUuu https://m.edsoo.ru/ffOb0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXAHUKE bubnuotexa [JOK
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40 JlabGopaTtopHas pabora «3ydeHue 3akoHa bu6muoreka [IOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
a1 KoiebarenbHOE IBUKEHHUE H €TO bubnunorexa LIOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaebaHus. BeiHyK1eHHbIE bu6muoreka [IOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ffob20f0
43 MaremMaTnuecKkuil ¥ NPy KUHHBIN MasITHUKH bubmorexa LIOK
https://m.edsoo.ru/ff0b20f0
Ypok-uccienoBanue «3aBUCUMOCTh IIEpUOa
44 Kcl)jne6aHH1?1 OHT JKECTKOCTH IIPYKUHBI U I\I;accﬂm bubmmorexa LHOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 IIpeBpalienue sHEepruu Npu MEXaHUUYECKUX bubnuorexa [IOK
KOJICOAHUSX https://m.edsoo.ru/ffOblaec
Jla6 0
o | mmn L I e B LOK
PHOA pyX https://m.edsoo.ru/ffOblaec
MasiTHUKa»
J {
g | o B 10K
PHOA Py3a, https://m.edsoo.ru/ffOb197a
MO/IBEIIEHHOT'O K HUTH, OT MacChl rpy3a»
M . i
o | Mmoo Cotene B LOK
- 11PoA https://m.edsoo.ru/ffOb21fe
MONIEPEYHBIE BOJIHBI
49 Ypok-koHpepenus "MexaHUYeCKre BOJTHBI B bubnuotexa [JOK
TBEPAOM Telie. CeHCMUYECKHE BOJHBI" https://m.edsoo.ru/ffOb21fe
50 3ByK. PacnipocTpaneHnue u oTpakeHHe 3ByKa bubmorexa [IOK
' https://m.edsoo.ru/ff0b22de
51 VYpoxk-uccnenosanue "Habnronenue but6mmorekxa [IOK
3aBUCHUMOCTH BBICOTHI 3BYKa OT YacCTOTHI" https://m.edsoo.ru/ffOb22de
50 I'poMKOCTB 3ByKa U BBICOTA TOHA. bu6mmoreka [IOK

AKYCTHYECKUN PE30HAHC

https://m.edsoo.ru/ff0b22de
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Ypok-koHpepenmus "YapTpazByk u

bubnunorexa LIOK

>3 nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

54 "3akoHbI coxpaHeHusl. MexaHnnueckue BH6J.H/IOTeKa LHOK
N —— https://m.edsoo.ru/ff0b25f0
KoHTposbHast pabota 1o teme "3akoHbI

55 coxpaHeHus. MexaHn4yeckue KojiebaHus u BH6J_H/IOTeKa LOK
oL https://m.edsoo.ru/ffOb25f0

56 DJIEKTPOMArHUTHOE M0J€. DIEKTPOMATHUTHBIE bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH BH6J,IHOTeKa HOK

https://m.edsoo.ru/ffOb2abe

VYpoxk-koupepennus "llkana

58 BJII)GKTpOME(lll)“HI:/ITHIiIX BoJIH. Mcnonbp3oBanue bubmaorexa LIOK

’ https://m. Tu/ffOb2f

AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H" ttps://m.edsoo.ru/ff0b2fe6
VYpoxk-uccnenosanue "M3yuenue cBONCTB

59 BHI;KTpOMaFIi[HTHbIX BOHHy: MIOMOIIbIO bubmorexa [JOK
MOBHIIbHOTO TeniedhoHa” https://m.edsoo.ru/ff0b2c6¢c

60 Pemenue 3amau Ha onpeiesieHUE YacTOTHI U bu6nmorexa LIOK
JUIMHBI DJIEKTPOMArHUTHON BOJIHBI https://m.edsoo.ru/ff0b2c6e

61 DneKTpoMarHuTHas npupona ceera. CKOpocTb bubnuotexa [JOK
cBera. BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ffOb31d0
Hcrounuku ceeta. [IpsmonuneitHoe

62 pacnpoctpaHeHue cBera. 3armMeHus: CoinHua u BHGJ_IHOTeKa HOK
TyHbi https://m.edso0.ru/ff0b3658
3aKoH oTpaxeHus cBeTa. 3epkana. Pemenue

63 3a/1a4 Ha TPUMEHEHHUE 3aKOHA OTPaKEHU S BHGJ_IHOTeKa HOK

https://m.edsoo.ru/ff0b38c4

CBeTa

64 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS bubnmnorexa [JOK
CBETa https://m.edsoo.ru/ff0b3aea

65 [TomHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnuorexa [JOK
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Hcnonp30BaHne NOJIHOTO BHYTPEHHETO
OTPa’KEHMsI B ONITUYECKUX CBETOBOJAX

https://m.edsoo.ru/ff0b3c5c

JlaGopaTtopHas padota "HcciaenoBanue

66 3aBHCUMOCTH YTJIA IPEJIOMIICHHS] CBETOBOT'O bu6muoreka [IOK
Jlyda OT yrIJia MaJicHus Ha rpaHuile "BO3yX- https://m.edsoo.ru/ffObtu8c
cTeKI0""
Ypok-koHpepennus "Mcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS: BH6J_IHOTeKa HOK
" https://m.edsoo.ru/ffObtu8c
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBSI3b
bubmnoreka IIOK
68 JIunzbl. OnTHyeckas cuja JIMH3bI https://m.edsoo.ru/ffoh3f2c
. bubmnoreka IIOK
69 [TocTpoenne N300paXKeHUH B IMH3AX https://m.edsoo.ru/ffObddda
JlaboparopHas pabota "Onpenenenue
70 (OKYCHOTO pacCTOSIHUS U ONITUYECKOMN CUITBI BH6J_IHOTeKa LOK
9 " https://m.edsoo.ru/ff0b4206
coOuparonie JTMH3bI
71 Ypok-koHpepenius "OnTuyeckue TMH30BbIE bubnuotexa [JOK
npuOopb!" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTuyeckas cucTeMa. 3peHue BH6J,mOTeKa HOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "Jledexrsl 3penus. Kak bubnmnoreka [JOK
COXPaHUTh 3peHue" https://m.edsoo.ru/ff0b4684
Paznoxenue 6enoro cBera B cieKTp. OMBITHI
74 Hprorona. CoxkeHue CreKTpalbHbIX IIBETOB. BH6J_1HOTeKa LHOK
https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pa3I0KEeHUI0 OEIoro cBeTa B CIEKTP U bubmuoreka [IOK
BOCIIPHUATHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0JIEHUU Yepe3 1[BETOBbIE GUILTPHI"
76 VYpok-npaktukym "BoiHOBBIE cBOWCTBA CBETA! bubmuoteka [IOK

qucniepcus, nHTepdepennns u qudpakuus”

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0btu8c
https://m.edsoo.ru/ff0btu8c
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/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

77 OmniTel Pesepdopaa u ruranerapHas MoJieTb bubmmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
but6mmoreka [IOK
78 ITocrynater bopa. Moaens atroma bopa https:/m.edsoo.ru/ffoc12a8
79 Henyckanue v moryonieHue cBeTa aTOMOM. bubnuorexa LIOK
KBantbl. JInHeuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HalroieHne CrieKTpoB bubmmoreka [JOK
WCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTD U €€ BUIBI Bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
MOJIEIIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC IpeBpanieHus. M30Tormb Bubmiorexa LIOK
) https://m.edsoo.ru/ffOclal4
84 Pemenue 3amau mo teme: "PannoakTHUBHEIE bubnunoreka LIOK
npeBpanieHus " https://m.edsoo.ru/ffOclb4a
bu6anoreka LIOK
85 Hepuon nonypacriaza https://m.edsoo.ru/ffOclb4a
Ypok-koH(pepennus "PagnoakTuBHbIC bubnuotexa [JOK
86 " :
V3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmuoreka [JOK
87 _
3apsI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBI3u aTOMHBIX sifiep. CBs3b MacChl U bubnmnoreka [JOK
OHEPIUH https://m.edsoo.ru/ff0cld7a
89 Pemenwne 3amad mo reme "Snepueie peakimn' Bubmorexa HOK
https://m.edsoo.ru/ff0cld7a
90 Peakuuu cunrtesa u nenenus anep. Mictounuku bubnmnoreka [JOK
sHeprun CoJtHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
YP9K-KOH(1)epeHHHﬂ " nepuas SHEPreTHKa. Bu6mioreka [[OK
91 JleiicTBUS pagliOaKTUBHBIX M3JIYYeHUN Ha

YKUBBIC OPTAHU3MBI"

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

[MoxroroBka Kk KOHTPOJILHOW paboTe MO TEMe

92 "DJEeKTPOMarHuTHOE MOJIE. 1 bu6muoreka [IOK
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"

KonTponbhas pabota no teme

93 "DJIeKTPOMarHuTHOE TOJIE. 1 bu6muoreka [IOK
DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBICHUS"

94 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 1 bubnmnoreka [HOK
paboTsl 1o Kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
I1 6006 .P

5 | b sttuene ovene e | Bumorea 110K
{) N 8 https://m.edsoo.ru/ff0c2572

TenoBbIe MPOLIECCHI
IToBTOpeHue, 0600IIeHNE. Permenue BuGmorexa LIOK
96 pacyYeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME 1 i
" o https://m.edsoo.ru/ff0c2a22
KIIJI TenaoBEIX ABUTaTEICH
IT .P
oBTOpeHue, 00o01eHue. Pemenue BuGmorexa L[OK

97 pacYeTHBIX U KaY4eCTBCHHBIX 33J1a4 110 TEME 1 _

" " https://m.edsoo.ru/ff0c2b30
KII/I smekTpoycTaHOBOK

98 [ToBTOpenue, o6o6meHue. Jlaboparopusie 1 1 bubmmoreka [JOK
pabotsl o Kypey "CBeToBbIe sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, o6o6mmenue. Pabota ¢ Tekcramu bu6muoreka [JOK

99 " " 1 .

1o TeMe "3aKOHbI COXPAaHEHHS B MEXaHHUKE https://m.edsoo.ru/ffOc2d6a

100 [ToBTOpenwue, 0600meHue. Pabora ¢ Tekctamu 1 bubnunorexa LIOK
no teme "Konebanus v BoIHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06o0menue. Pabora ¢ Tekctamu 1 bubmuorexa [IOK
1o TeMe "CBETOBbIC ABJICHUA" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenwue, 0600meHue. Pabora ¢ Tekctamu 1 bubnunorexa LIOK
no teme "KBaHnrtoBas u sinepHas pusuka” https://m.edsoo.ru/ff0c2554

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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https://m.edsoo.ru/ff0c2554

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Gusuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTBIO «M31aT€NBCTBO «DK3aMEH

» dusuka, 8 knacc/ [eppimkuna A.B., OGIIeCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AkunonepHoe oouecTBo «3naTenscTBo
«IIpocsemienne»

» dmsuka, 9 xknacc/ [epeimkun A.B., ['yrauk E.M., O6mecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. ITporpammel 0oCHOBHOTO 001Iero ooOpazoBanus. Pusuka. 7 — 9 knaccsl
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

2. Jlykamuk B.U. COopHUK BOnpocoB U 3a1a4 1o ¢puzuke. 7-9 ki — M.
[Tpoceemenne, 2010. —192c.

3. Kupuxk JI.A. ®uzuka — 7,8,9. PazHOypOBHEBBIE CAMOCTOSITENILHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

4. A.E. Mapown, E.A. Mapon CaMmocTosITelIbHbIE U KOHTPOJIbHBIE Pa00THI-8
kiacc 2017 M. Ipoda

5. KoHTpoJIbHBIEC U CaMOCTOATENIbHBIE pa0OTHI 1O (pu3nke. 9 Kiacc: K
yueOHuky A.B. Ileppimkuna, EM. I'yrHuk «®usuka 9 knacey / O.U.
I'pomuena. — M.: U3narenbcTBO «OK3amen», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubnmnoreka — Bc€ no npenmery «Pusmnkay. — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoomnsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas xomeknus mudpoBeIX 00pa3oBaTENbHBIX PECYPCOB. — Pesxxum
nocryma: http://school- collection.edu.ru

4. luTepecHbIe MaTepUaIbl K ypoKaM (PU3UKH 110 TeMaM; TECThI TI0 TeMaM;
HarJsIIHBIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. DIIeKTpOHHBIE Y4eOHHUKH IO Pu3uke. — Pexxum gocryna:
http://www.fizika.ru

6. UuTepneT ypok. http://interneturok.ru/ru/school/physics/



