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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢Qu3MKe Ha yYpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs COCTaBlieHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHUU K pe3ynbTaTaM OCBOCHMsI Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOU
nporpammel, npeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéroMm denepaibHO padouell mporpamMmsl
Bocniutanus v KoHuenmuu npenogaBanus yaeoHoro npeamera «Duznkay.

[Tporpamma 1o ¢pu3MKe Ha ypOBHE OCHOBHOTO OOIIEr0 00pa30BaHMsI COCTAaBICHA HA OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 o6pa3oBanuu B Poccuiickoit
Denepauuny;

e ®OI'OC ocHoBHOrO 00mImIEro oOpa3oOBaHMs, YTBEPKICHHBIM IPHKa30M MUHIIPOCBEIICHUS OT
31.05.2021 Ne 287 (nanee — ®I'OC OO0);

e TpeOOBaHMI K pe3yabTaTaM OCBOCHHsS OCHOBHOM 0Opa30BaTeIbHON MPOTpaMMbl OCHOBHOTO
obmero obOpazoBanus, npexacraBieHHbIx B OI'OC 00O, a Ttaxxe ¢enepanbHOi paboueit
IPOTrpaMMbl BOCIIUTAHUSL.

e ycraBom OO;

e IIOJIOKEHHEM O (QopMax, MEPUOAUYHOCTH, IOPSIKE TEKYLIEro KOHTpPOJI YCIEBAEMOCTH H
IPOMEXYTOUHOU aTTecTanuu odyyaromuxcs B OO

Copnepxanue mporpaMMbl MO (QU3MKE HAIpaBICHO Ha (HOPMUPOBAHHE E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaloIUXCAd W OpraHu3alii0 HM3ydeHHMs (U3MKM Ha JesITelbHOCTHON ocHoBe. B
nporpaMMe 1o (pu3MKe YYUTHIBAIOTCS BO3MOXHOCTH y4eOHOro MpeAMeTa B pean3aluu TpeOOBaHUI
OI'OC OOO x mIaHUpyeMbIM JMYHOCTHBIM W METAalpeJMETHBIM pe3yibTaraM OOy4YeHHs, a TakKke
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHwsl.

[Iporpamma o ¢u3MKe yCTaHABIMBAET pacmpesesieHre yueOHOro MaTepuaa 1o rojgam ooydeHus
(mo kjaccam), mpenjaraeT MPUMEPHYIO IMOCIIEAOBATENIFHOCTh M3YUYEHHUS! TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroIXCsl.

IIporpamma mo ¢usuke pa3paboTaHa C ILEIbI0 OKa3aHUS METOAWYECKOH MOMOILIM YYHUTENIIO B
co3aHuu pabodeil mporpaMMbl IO YYEOHOMY TIPEAMETY.

@usnka SBISAETCSA CHUCTEMOOOPA3YIOUIMM JJsi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH, ONOTIOTHEH,
acTpoHOMUel W (u3nyeckol reorpadueild, BHOCHUT BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTHHY MU,
IpeJoCcTaBiIsAeT Haubosiee sACHble 00pa3libl IPUMEHEHNs HAy4YHOIO METO/a MO3HaHMs, TO €CTh crocola

IIOJIy4€HUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OnHa 13 TnaBHBIX 337a4 (pu3nyeckoro o0pa3oBaHUs B CTPYKTYpe OOIIEero 00pa3oBaHMs COCTOUT B
(opMHpPOBAaHNUHN €CTECTBEHHO-HAyYHON I'PaMOTHOCTH U MHTEpEca K HayKe y 00y4aroIuXxcsl.

W3yuenne ¢u3ukn Ha  0a30BOM  YpOBHE  NpPEANOJiaraeT  OBIAJCHHE  CIEIYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHI €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTB!

HAYYHO OOBSCHSATH SIBICHUS;
OLIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEI0BaHMSI;
MHTEPIPETUPOBATh JaHHBIE U UCIIOJIb30BaTh HAYYHBIC JOKA3ATEIIBCTBA IJIS TOJIyYE€HUS BEIBOIOB.

[enn n3yueHus: (GU3MKU HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus ompeseneHbl B KoHienuu
npernonaBanus yyeOHoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanuy, peanu3yoLMX OCHOBHBIE 00LIE00pa30BaTEIbHBIE MIPOrPaMMBbl, YTBEPKIEHHON peIIeHHEM
Konnernn MunucrepctBa npocsenieHust Poccuiickoit deneparnuu (nmpotokon ot 3 mekadbps 2019 1. Ne
[1K-4BH).

Henn n3yvyenus pU3NKu:

IpUOOpEeTeHNEe MHTEpeca U CTPEMIIEHUST OOy4aromMXCsl K HAyYHOMY M3YUYEHMIO MPUPOABI, pa3BUTHE MX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE IMO3HAaHUS U (OPMHUPOBAHUE MCCIEAOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOLIUM SIBJICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHSI KaK pe3ysbTaTa H3Y4YCHHsS OCHOB CTPOCHHUS MaTepuud M
(dbyHIaMEHTATBHBIX 3aKOHOB (DU3HKH;

(dbopMupoBaHHE MpeACTAaBIECHUN O posrd (PU3UKU ISl pa3BUTHSI APYTUX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHI;

pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX chepax Oynymedl npodeccHoHaIbHOW —JesITeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K JaJIbHEHIIIEMY OOYICHHIO B 3TOM HaIPABJICHHH.

JlocTikeHne ATHX Ieled mporpamMMbl Mo (pu3MKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreynBaeTcs pelieHueM CIeIyIOIuX 3a4ay:
npuoOpeTeHue 3HaHUK O TUCKPETHOM CTPOCHHMHU BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBICHUSX;

MpHUOOpeTeHnEe YMEHUN ONMUCHIBAaTh U OOBSICHATH (DU3UUECKHE SBJICHUS C MCIOIb30BAaHUEM IMOTYYEHHBIX
3HAHUI;

OCBOCHHE METOIOB PELICHHs MPOCTEHIINX PacYETHBIX 3ajJjau C MCIOJIb30BaHUEM (PU3MUECKUX MOJIENEH,
TBOPUYECKUX U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUU HAOIIOJaTh MPUPOAHBIC SIBICHUS W BBHIMOJHATH OMBITHIL, J1a0OpaTOpHBIE PabOTHI U
HKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

OCBOCHME TNPHEMOB pabOThl ¢ WHpoOpManMend (GHU3HMUECKOro COAEp)KaHus, BKIOYas HHPOPMALUIO O
COBPEMEHHBIX JOCTIXKEHUAX (PU3MKH, aHAIU3 U KPUTHYECKOE OLICHUBaHUE MH(OPMALINN;

3HaKOMCTBO €O chepamu MpodeccnoHaNbHOM AesITeNbHOCTH, CBI3aHHBIMU C (DU3UKOM, M COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTUKEHUAX (PU3MUECKON HAYKH.

Ha u3yuyenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO O0IIEr0 00pa3oBaHUs OTBOJUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 daca B Hefenm0), B 8 kiacce — 68 vacoB (2 yaca B Henmeno), B 9
kiacce — 102 yaca (3 yaca B HeeIni0).

[IporpaMma crylaHMpOBaHa C Y4ETOM IPOrpaMMbl BOCITUTAHUS THMHA3HU.

[Ipennaraemelii B mporpamMme 1o (uU3MKe NepedeHb JTabopaTOPHBIX PAa0OT M OIBITOB HOCHUT
PEKOMEHIaTeNbHBIA XapakTep, yYUTeNb AellaeT BbIOOp MpoBeAeHUs JabOpaTOpHBIX pabOT U OIBITOB C
y4€TOM MHIUBUIYaJbHBIX OCOOEHHOCTEH OOydaroluXcs, CHUCKAa OJKCIEPUMEHTAIbHBIX 3a/laHui,
IpeJuUlaraeéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 10 (PHU3HKE.

Y4yeOHO-MeTOAUYECKOE O0ecTeueHre 00Pa30BaTeJIbLHOIO NpoLecca
(o0s13aTesIbHBIC yYeOHBbIe MaTepPHAJIbI ISl YYCHHKA)

» ®usmnka, 7 xnace/ benara B.B., JlomauenkoB U.A., [Tanebpatues FO.A., AkironepHoe o0IecTBo
«MznmatenscrBo «IIpocBemienue»

» ®usmnka, 8 knace/ benara B.B., JlomauenkoB U.A., [Tanebpatues FO.A., AkironepHoe o0IecTBO
«MznmatenscrBo «IIpocBemienue»

» ®usmka, 9 xnacc/ ,benara B.B., Jlomauenkos U.A., [TaneOparues F0.A. AkiponepHoe o0IIecTBO
«MznmatenscrBo «IIpocBemienue»

» ®uszuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kinacc/ [Tepsimkun .M., iBanos A.U.,
AxumnonepHoe oomectBo «M3narenscTBo «IIpocBemenues

» ®usuka: 8-if kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepoikun U. M., UBanos A. 1.,
AxuunonepHoe oomectBo «M3narenscTBo «IIpocBemmenHues

» ®uszuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kinace/ [lepoimkun U. M., I'yrauk E. M., MBanos A.
., IlerpoBa M. A., AkmonepHoe o0miecTBo «M3aatenbcTBo «IIpocBemeruey



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pasznes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKIIEr0 MUpPA.

®dusnka — HayKa o npupoje. ABneHus npupoasl. Guznyeckue BICHUA: MEXAaHUYECKUE, TEIIOBBIE,
3JEKTPUUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusnueckue BennunHbl. U3mepenune pusznueckux BenundnH. Ouszudeckue mpudopsl. [lorpemHocts
n3MepeHnil. MexayHapoiHasi CucTeMa €IMHUII.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAYKH W3YYarOT MPUPOAY. ECTECTBEHHO-HAyYHBIH METO
MO3HAHUS: HAOJIO/ICHWE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIDKEHUE THUIOTE3, JKCIEPUMEHT IO
MIPOBEPKE THIIOTE3, O0BSICHEHHE Ha0moaaeMoro sBieHus. Onucanue GU3NYecKux SBICHUN C MOMOIIBIO
MOJIEIIEN.

Jemoncmpayuu.

Mexanuueckue, TENIoBbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.

duznyeckue npudOPsI U MpoIeaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(POBBIM IPUOOPOM.
Jlabopamopuusie pabomot u onvimel.

Omnpenenenue 1eHbI JeIeHUs IKAIBI H3MEPUTETHLHOTO MPUOOpA.

N3mepenue paccTossHUMN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Onpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne Temneparypsl Mpu MOMOILHU XKUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.

[IpoBenenue wucciaeaoBaHUsl IO MPOBEPKE THIOTE3bl: JAJIBHOCTh TMOJETA MIApUKA, MYILIEHHOrO

TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKa.

Pasnes 2. [lepBoHayaibHbIE CBEJICHUA 0 CTPOCHHUHU BelleCTBA.

CrpoeHue BemecTBa: aroMbl M MOJEKYNbI, UX pa3mepbl. ONbIThI, JOKa3bIBAIOIIME IUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrokeHue yacTul BemecTa. CBsA3b CKOPOCTH JBMXKEHUS YacTHI] C Temmneparypoil. bpoyHoBckoe
nsuxkenue, Auddys3us. BzanmoaelicTBre 4acTul BellecTBa: NPUTSHKEHUE U OTTAIKUBaHUE.

ArperaTtHble COCTOSIHHMS BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPABIX (KPUCTAILTUMYECKHX)
Ten. B3auMocBsi3b  MEXAy CBOMCTBAMM BEIIECTB B Pa3HbIX arperarHbiX COCTOSHMSIX U HUX
aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JTBUYKEHUS.
Ha6monenue nuddysum.
HaGmonenue siBiaeHmiA, 00BICHSIOMUXCS MPUTSHKCHUEM WM OTTAIKUBAHUEM YaCcTHUIl BEIIECTBA.

Jlabopamopuusie pabomot u onvimel.

OreHka TuaMeTpa aToMa METOJIOM PsIIOB (C UCTONIb30BaHueM (otorpaduii).
OnbITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPEHIS Ta30B.
OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

Paznen 3. /IBu:KeHUe U B3aMOAeiicTBUE TeJl.

Mexannveckoe ABWKEHUE. PaBHOMepHOe M HepaBHOMEpHOe nBuxkeHHe. CkopocTh. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu U BpeMeHU JABUKECHUSL.

SIBnenune mHepuuu. 3akoH MHepUMM. B3aumopeilcTBue Ten Kak NpPUYMHA M3MEHEHUS CKOpPOCTU
NBWKEHHS Ten. Macca kak Mepa uHepTHocTH Tena. IlnmoTtHocTe BemiecTBa. CBs3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eIMHHIIE 00BEMA BEIIECTRA.

Cuna xak xapakTepucTuka B3aumojeiicTeus tena. Cuma ynpyrocty u 3akoH I'yka. M3Mepenue cuiibl
C MOMOIIbIO TUHAMOMETpA. SIBJIeHHE TATOTEHUS M cuia TsxecTu. Cuila TSHKeCTH Ha JApYrux IUTaHeTax.
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Bec tena. HeBecomocTh. CrokeHHE CUII, HAPABJICHHBIX MO OJHOW MpsiMoil. PaBHOAeHCTByIOIAs CHUJL.
Cuna tpenusi. TpeHue CKoJIb>KEHUs U TpeHue okosi. TpeHre B mpupojie U TEXHUKE.
Jemoncmpayuu.
Habmroienne MexaHn4eckoro IBUKEHUS Tena.
N3MepeHnne CKOpOCTH MPSMOJIUHENHOTO JBUKECHUS.
HaGmroienue sSBICHUSI HHEPITHH.
HaGntonenne u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHeHME Mace 10 B3aUMOJICUCTBUIO TEN.
CroxeHue cuil, HapaBJIE€HHBIX TTO OJHOW MPSIMOIA.

Jlabopamopuvie pabomut u onvimel.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO [BIDKEHUS (IIApUKa B JKUAKOCTHU, MOJEIH AJIEKTPUUYECKOTO
aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeaHEl CKOPOCTU CKOJBKEHUS OpyCKa WK ITIapUKa MO0 HAKJIOHHOW TIJIOCKOCTH.
Omnpezenenue MIOTHOCTU TBEPIOTO Tea.

OnbITHI, JEMOHCTPHUPYIONINE 3aBUCUMOCTh pacTsokeHus (nedopmanuu) TPYKHHBI OT MPHIOKEHHOM
CUJIBL.

OnbITHl, EMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPEHHS CKOJBXEHUS OT Beca Tela M Xapakrepa
COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B.

HaBnenue. CrocoObl yMEHBIICHUS W yBEJIMYCHMs aaBiieHus. JlaBmeHue ra3za. 3aBUCHMOCTH
JaBJeHUs Ta3a oT oO0bnéma, TemmepaTyphl. llepenada naBneHust TBEPABIMU TelaMH, XHUAKOCTAMU H
razamu. 3akoH Ilackans. [THeBMaTuueckre MamIMHBI. 3aBUCHMOCTH JIaBICHUS KHJIKOCTH OT TIIyOWHBI.
I'mapocraruueckuit mapanokc. CooOraromniecs cocyasl. I uapaBinyeckiue MEXaHU3MbI.

AtMocdepa 3emnn u atmocepHoe naBiieHue. [[pUdrHBI CyIIeCTBOBaHUS BO3AYIIHON O0OJIOYKH
3emmu. Onwbit  Toppuvermnu. M3mepenwe aTmocepHOro AaBieHHUS. 3aBUCHMOCTh aTMoc(epHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A uamMepeHus: arMochepHoro AaBJICHUS.

JleficTBHE KUJIKOCTU M Ta3a Ha MOTrPYyXEHHOE B HUX Teno. BeiTanmkuBaromias (apXxumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JABJICHUS ra3a OT TEMIEPATYPBHI.

[lepenada naBneHUs KUJIKOCTHIO U TA30M.

CooOrmarommuecs COCY/Ibl.

I'mapaBnuueckuii mpecc.

[IposiBnenue aecTBUsS aTMOCHEPHOTO TABICHHUS.

3aBUCHUMOCTH BBITAIKMBAIOLICH CHIIBI OT 00bEMaA MOTPYKEHHOM YacTH TeJa U TUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CUJIBI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue naBaHus TeIl: TUIABAHUE WIIU MOTPY>KEHUE TEN B 3aBUCHMOCTH OT COOTHOLIEHUS IUIOTHOCTEU
TeJa U )KUJIKOCTH.

Jlabopamopmuvie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOZE OT 00bEMa MOrpyKEHHON B )KUJKOCTh YaCTH TEJa.
OnpeneneHre BRITATKUBAIONICH CUIIBI, IEUCTBYIONIEH HA TENO, MOTPYKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIECH CHIIbI, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MAcChl Tena.
OnbIThI, AEMOHCTPUPYIOUTUE 3aBUCUMOCTh BBITAJKUBAIOLIEH CUJIbI, ACHCTBYIOIIEH Ha TENO B JKUJIKOCTH,
0T 00BEMa MOrpyKEHHOH B )KUIKOCTh YAaCTH TeJla ¥ OT TUIOTHOCTH SKUIKOCTH.

KoHcTpynpoBanue apeomeTpa Wi KOHCTPYMPOBAHHE JIOJKHU U ONPEIEICHUE €€ IPy30MO0AbEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanunueckast pabota. MOITHOCTb.



[IpocTeie MexaHM3MBL: pblyar, OJOK, HAaKJIOHHAs IJIOCKOCTh. [IpaBuiO paBHOBecHs pblyara.
[IpumeHeHHne mpaBWiia paBHOBECHs pbluara Kk OsoKy. «3omotoe mpaBuio» mexaHuku. KITJ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetndeckass M noreHuuanpHas 3Heprud. [IpeBpaimienne ogHOro BHUia
MEXaHUYECKOW SHEPTUU B IPYTroidl. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnusie pabomot u onvimel.
Omnpenenenne paboOThl CUJIBI TPEHUS MPH PABHOMEPHOM JBIJKEHHU Tejla [0 TOPU30HTAIBHOM
MTOBEPXHOCTH.
UccnepoBanue ycnoBuid paBHOBECHUS phluara.
N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.
N3ydeHue 3aKkoHa COXpaHEHHS] MEXaHUYECKON SHEPIHUH.
8 KVIACC

Pa3nen 6. TenioBble IBJICHUS.

OCHOBHBIE TMOJIOKEHHUS MOJICKYJISIPHO--KHHETUYECKOM TEOpPUM CTpPOEHUs BeliecTBa. Macca u
pazMepsbl aToOMOB u MOJIEKYJL. OnbITHI, MOATBEPKIAIOIINE OCHOBHEIC IIOJIOKCHUS
MOJIEKYJISIPHO-KUHETHYECKOU TEOpHH.

Mopenu TBEPAOTO, JKHIKOTO W Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucramimdeckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, JKHAKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJIOXKEHUUN
MOJIEKYJISIPHO--KUHETHYECKON Teopuu. CMauynBaHue U KalWUISIpHbIC siBJIeHUA. TemioBoe pacuiupeHue u
cxKartue.

Temneparypa. CBa3b TeMmmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO ABWMKEHHS YacTull. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEW SHEPTHH: TEIUIoNepenada M COBEpIICHHE paboThl. Bumsl
TEIIONEePeIaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3JTyYCHUE.

KonmdgecTBo TernoTel. Y aenbHas TEMI0EMKOCTh BellecTBa. TernaooOMeH U TEIIOBOEe paBHOBECHE.
VYpaBHenne TeruioBoro Oamanca. IlnaBneHue u OTBEpJEBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y IEIbHAS
TeroTa 1iaBieHus. I[lapooOpa3oBanue u koHaeHcanus. Mcnapenuwe. Kumenue. YiaenpHas TemioTta
nmapoo0pa3oBaHus. 3aBUCUMOCTb TEMITEPATyphbl KUTICHHUsI OT aTMOC(HEPHOTO J1aBIICHUS.

Bnaxxnocts Bo3ayXa.

DHeprus ToMBa. Y IeJdbHas TEMJI0Ta CTOPAHUS.

[Tpunnuner padoTel TeroBsix aBurarenei KIIJ[ temmoBoro mpurarens. TeruioBele ABUTATENH U
3alIUuTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Ha6mronenue quddysun.

HaGmtoienue SBIeHU CMAaYMBAHMS M KAMAJUTSIPHBIX SBICHUIA.
HabimroieHne TemioBoro pacimmupeHus Tel.

N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa ¥ HAarpEBaHUH WA OXJIAXKICHHH.
[IpaBuna nuamepeHus TemMnepaTypsbl.

Bunael rerionepenayu.

OxmnaxkeHre Ipy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHnH padOTHI BHEIITHUMU CHUIIAMH.
CpaBHeHME TEMIOEMKOCTEN pa3IuyHbIX BEIIECTB.
Hab6mronenve Kumnexus.

Habmoienre mocTosSHCTBa TeMITepaTyphl P TIIABJICHUU.



Mopeny TEIIOBEIX ABUTATEIICH.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHUS.
OMnBITHI 11O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnpIThI 10 HAOJIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
OmnpeneneHue JaBlIeHUs BO3yXa B OaJUIOHE IIIPHUIIA.
OnbITHI, JAEMOHCTPUPYIOIIME 3aBHUCHMOCTh TABICHHUS BO3AyXa OT €ro o0bEMa W HArpeBaHUS WIH
OXJIQXKICHMUS.
[TpoBepka TuMoTe3sl JTUHEHHON 3aBUCUMOCTH JUTHHBI CTOJIOWKA JKUJIKOCTH B TEPMOMETPUUYECKOU TPYOKe
OT TEMIIepaTyphl.
Habmonenne n3MeHeHUs: BHYTPEHHEW SHEPTrUu Tela B pe3yibTaTe TEIUIonepeaayu u paboThl BHEITHUX
CHIL.
HccnenoBanue sBIEHUS TEIII000MEHA MTPU CMEIIMBAHUN XOJIOJHON U TOPSYCH BOJIBI.
OmnpeneneHre KOMMYECTBA TEIUIOTHI, MOTYYSHHOTO BOJON IPH TEIUIOOOMEHE C HarpeThIM METAJUTMYECKUM
LUAJTUHIPOM.
Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnepoBanue nporecca UCIIapeHus.
OmnpeneneHre OTHOCUTENBHON BIAXXKHOCTH BO3/yXa.
Omnpenenenue yaeabHON TEMJIOTHI TUIABICHUS JIbJIA.

Pazgen 7. DiiekTpuyeckue ¥ MArHUTHBIE SIBJICHUS.

DnekTpusanus Tei. J[Ba poja alneKTpUuUecKux 3apsAoB. BzanmoaeicTere 3apsyKEHHbIX TEI. 3aKOH
Kynona (3aBUCHMOCTh CHIIBI B3aUMOJCUCTBUS 3apSHKCHHBIX Tell OT BEIIMYMHBI 3apSI0B M PACCTOSHHUS
MEXy TeJIaMu).

Onektpuyeckoe mone. Hanpspk€éHHocTh  anekTpudeckoro mnoss.  [IpuHmun  cynepno3unuun
AIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM yYPOBHE).

Hocurenu »snekTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3JeKTpuueckuil 3apsa. CrtpoeHune aToma.
[IpoBOAHMKY U AUDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOYHUMKH MOCTOSIHHOTO
TOKa. JIeHCTBHSI DJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XMMHYECKOE, MArHUTHOE). DJICKTPUUYCCKUM TOK B
KUIKOCTSAX U ras3ax.

Onexrpuueckas nenb. Cuia Toka. DiekTpuueckoe HampspkeHue. COonpoTHBIEHHME NPOBOAHMKA.
VnenbHoe comnpoTuBieHuEe BemecTBa. 3akoH Owma ans  ywyactka uenu. IlociepoBarenbHoe
MapajieJIbHOE COEINHEHNE TPOBOIHUKOB.

PaGota m MomHOCTH 37eKTpuueckoro Toka. 3akoH Jlxoyns—JleHna. DieKkTpudeckue Ienu u
MOTPEOUTENH IEKTPUIECKON dHEpTruH B ObITY. KOopoTkoe 3aMbIKaHue.

[TocTrossHHBIE MarHUTHI. B3auMOAENCTBUE MOCTOSIHHBIX MAarHuTOB. MarHutHoe mosie. MarautHoe
noje 3eMJId U €ro 3HauyeHue Jyis ku3Hu Ha 3emuie. OnbIT Opcrena. MarHuTHOE MoJie 3JIEKTPUUYECKOTO
ToKa. [I[puMeHeHne 3JIEeKTPOMarHuTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb OCTOSIHHOTO TOKa. Vcnonib30BaHue 37IEKTpOABUTATENICH B TEXHUUECKUX YCTPOHUCTBAX
Y Ha TPaHCHOpPTE.

OnbiTel Dapanes. SABnenue snekTpoMarHuTHON uHAYKIWU. [IpaBuino Jlenna. DnekTporeneparop.
CrocoObl MONY4EeHUS SIEKTPUUYECKOM SHEpPruu. DJIEKTPOCTAHIMM Ha BO300OHOBISEMBIX HCTOYHHKAX
SHEPTHUH.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
Y CTpoUCTBO U IEUCTBUE IIEKTPOCKOIA.

DneKTpocTaTU4YeCcKas MHIYKIUS.



3aKOH COXpaHEHUs IEKTPUUECKUX 3aps0B.
[IpOBOIHUKY U TUBIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.
HcTouHMKH TOCTOSTHHOTO TOKA.
JlelicTBUSA SIEKTPUYECKOTO TOKA.
DNEKTPUUECKUN TOK B )KUIKOCTH.
I"a30BbIii pazpsa.
N3mepenue cuitbl TOKa aMIEpMETPOM.
N3mepenne 37eKTpruYecKoro HapsKEHNs BOJIBTMETPOM.
Peocrar u marasuH COIPOTHUBIICHUH.
B3anmoneicTBre NOCTOSTHHBIX MarHUTOB.
MopennpoBaHre HEBO3MOKHOCTH Pa3JeIeHUs MOJ0COB MATHUTA.
MopennpoBaHue MarHUTHBIX MOJIEW MTOCTOSTHHBIX MarHUTOB.
OmnsIT Opcrena.
MarnuTHOe noje ToKa. IIeKTPOMAarHuT
JleficTBrE MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.
DNeKTpoABUTATENb IOCTOSIHHOTO TOKA.
UccnepoBanue siBIeHUS 371€KTPOMarHUTHOW MHIYKIIUU.
OmnpbiTel @apanes.
3aBUCHMOCTb HaIIPaBJIEHUS NHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUS
DIEeKTpOreHepaTop MOCTOSTHHOTO TOKaA.
Jlabopamopuvie pabomut u onvimol.
OnbITHI 10 HAOTIOCHUIO SJIEKTPU3AIMHU TeJl MHAYKIUEH U TIPU COPUKOCHOBEHUHU.
HccnenoBanue neicTBUS AIEKTPUYECKOTO NOJI HAa TPOBOIHUKYU U AUDIIEKTPUKH.
COopka u mpoBepKa padOThI AIEKTPUIECKON IIETH MOCTOSTHHOTO TOKA
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSKEHUS.
UccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, HUJYILIETO YEPE3 PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOpa U
HaIlpsDKEHUS Ha PE3UCTOPE.
OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOTO CONMPOTUBIIEHUS IPOBOJHUKA OT €T0 JIJIUHBI,
IJIOIA M TOTIEPEYHOTO CEYEHUS U MaTepHalla.
[IpoBepka mpaBuia ClI0KEHUS HAMIPSHKEHUN TTPU MOCIEA0BATEIbHOM COEIMHEHUU ABYX PE3UCTOPOB.
[IpoBepka mpaBuia Ajs CUIIBl TOKA NPU NAPAJIETBHOM COEUHEHNUN PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUUIECKOTO TOKA, UYILET0 Yepe3 Pe3UCTOP.
Ornpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
WccnepoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO Y€pe3 JTaMIIOUKY, OT HANPSKEHUsI Ha HEH.
Onpenenenue KIIJ[ narpesarens.
HccnegoBanne MarHUTHOTO B3aMMOJIECHCTBHS IOCTOSIHHBIX MArHUTOB.
N3y4yeHre MarHUTHOTO TIOJISt TOCTOSTHHBIX MAarHUTOB MPHU MX 00BEIMHEHUU U Pa3/ICIICHHH.
UccnepoBanue AecTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
OnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBHS KATYIIKA C TOKOM M MarHuTa OT CHJIbI
TOKA U HAINPaBJICHUs TOKA B KaTYIIKE.
N3yuenue neiicTBUSE MArHUTHOTO OIS HA MPOBOAHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHue paboThl AIEKTPOABUTATEINS.
N3amepenne KIIJ[ anekTpoaBuraTeIbHOM YCTAHOBKH.
OMnBITHI IO UCCIIEIOBAHUIO SBJICHHS 3JEKTPOMArHUTHOM MHAYKIIMH: UCCIEA0OBAHUE U3MEHEHUN 3HAYEHUS
Y HaIlpaBJIEHUs UHIYKIIMOHHOTO TOKA.
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Pasnen 8. Mexanuveckue siBJICHHS.

Mexanuueckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOr0 JBM)KEHUA. PaBHOMEpHOE NpAMOJIMHENHOE B KeHUE. HepaBHOMEpHOE TPSAMOJIMHEITHOE
nerkeHne. CpeHss U MTHOBEHHAs: CKOPOCTh TeJla IPYU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TpsMOIHMHEHHOe naBmwkeHue. CBoOogHoe mazeHue. OMbITH
lanunes.

PaBHOMEpHOE nBMXEHHE MO OKpykHOCTH. [lepron m vactora oOpamenus. JIuaeitHas u yrioBas
ckopocTtu. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

IlepBeii 3axkoH HerotoHa. Bropoit 3akon HerotoHa. Tperuit 3akoH Hprorona. Ilpuniun
CYNEPHO3ULIMH CUIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHUSI CKOJIbKEHHS, CUja TPEHUs IOKOS,
JIpYrue BUIbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOro majaeHus. [IBmkeHue
ma”eT Bokpyr Connua. IlepBas kocmuueckast ckopocTs. HeBecoMOCTh M eperpysKHu.

PaBHOBecue matepuanmbHOW TOUKH. AOcomoTHO TBEpAOE Tenmo. PaBHOBecme TBEpHOTO TEna ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. U3meHnenne ummynbea. IMIynibe cuibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JBUKEHUE.

Mexannyeckas paboTa U MOITHOCTh. PaboTa cuil TSKECTH, YIPyrocTu, TpeHus. CBs3b SHEPTUH U
pabotsl. [loTeHnanbHas 3Heprus Tena, MOJAHATOr0 HaJl MOBEPXHOCThIO 3eMiH. [loTeHunanpHas sHeprust
ckaroil npyxuHbl. Kunetnueckas sHeprus. Teopema O KMHETUYECKOM SHEPruu. 3aKOH COXPaHEHMUS
MEXaHUYECKOW JHEPTUH.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

CpaBHeHME MyTel U TPACKTOPHM IBH>XKEHHS OJTHOTO U TOT'O 7K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.
N3mepeHne cKopocTy U YCKOPEHHUSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO IBUKEHUS.

Habmtoienue ABM>KeHUs Tella 0 OKPYKHOCTH.

Habmionenne MexaHWYecKHX SBJICHHUM, NPOUCXOASIMX B cucrteme oTcuéra «Temexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHYKEHUH OTHOCHUTEIHHO KaOMHETa (PU3UKH.

3aBUCHMOCTb YCKOPEHHS TEJIa OT MAcChl TeJla U ICHUCTBYIOIIEH Ha HETO CUIIBIL.

Hab6mronenue paBeHCTBA CHUJT TTPU B3aUMOJICHCTBUM TEII.

N3meneHne Beca Tena Ipu YCKOPEHHOM JIBUKEHUU.

Ilepenaya nmmysnbca Ipu B3aMMOJEHCTBUH TEIL.

[IpeoOpa3oBanust 3HEPTUH NPHU B3aUMOACHCTBUH TEIL.

CoxpaHeHHne UMITYJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOJCHCTBHH.

Habmoienne peakTHBHOTO JBUKCHHUS.

CoxpaHeHue MEXaHW4YEeCKON 3HEPTUH MPH CBOOOIHOM MaICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU TeJa MO AEHCTBUEM MPYKHUHBI.

Jlabopamopnusie pabomot u onvimel.

KonctpynpoBanue Tpakrta Jjisl pa3roHa U JalbHEHIIET0 paBHOMEPHOT'O JBMYKEHUS IAPUKA UITU TEJICKKH.
Onpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa UM JBM)KEHUS IIapHUKa [0 HAaKJIOHHOW IIOCKOCTH.
Onpenenenne yCKOpeHus Tena Mpyu paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOM IIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IMPU DPABHOYCKOPEHHOM JBHKEHHHM O€3 HadajJbHOU
CKOPOCTH.



[IpoBepka rumoTessl: eciiv Npyu paBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyaabHOW CKOPOCTH IYTHU OTHOCSTCS
KakK psii HUETHBIX YMCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnepoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO JIABJICHUS.
Omnpenenenue kodppuIeHTa TPECHUS CKOIBKCHHUS.
Omnpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenre pabOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JBIKEHHH Tela IO TOPU30HTAIBHOM
MMOBEPXHOCTH.
Omnpenenenre paboOThl CUJIBI YINPYrOCTH NpU MOABEME Tpy3a C HUCHOIB30BAHHWEM HEMOABMXKHOTO H
IMOJBMYKHOTO OJIOKOB.
N3yuenue 3akoHa COXpaHEHUs SHEPTUH.
Pa3znen 9. Mexanuveckne KoJjie0aHUs U BOJIHBI.
KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KoeOaHui: mepUo, 4acToTa, aMILIUTY/ 1a.
MareMaTuueckuii ¥ pyXKUHHBIA MasTHUKH. [IpeBparieHne sHepruu mpu Kojie0aTeIbHOM JIBH)KCHHH.
3aryxaromue konebanus. BeinyxaeHHbIe Konebanus. Pezonanc. Mexannueckue BoHBI. CBONCTBA
MEXaHW4YeCcKuX BOJH. IIpomonbHble U mMomepedHble BOJHBL. JIIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHus. MexaHu4eCcKHe BOJIHBI B TBEPJIOM TeJI€, CEHCMUYECKHUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. H(Dpa3Byk u yabTpa3ByK.
Jemoncmpayuu.
Habnronenue xonebanuii Ten moJ AEHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaGmronenre BEIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.
PacmipocTpaneHnre mpo0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJICIH).
Habmtoienne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKUH PE30HAHC.
Jlabopamopnusie pabomot u onvimel.
Omnpenenenre 4acToThl U Meproia KoieOaHul MaTeMaTHYecKoro MasTHHKA.
Omnpenenenre 4acTOThl ¥ Mepro/ia KoneOaHui MPy>KUHHOTO MAasITHHKA.
HccnenoBanue 3aBUCUMOCTHY TIepHOAa KoJeOaHuil TOIBEIIICHHOTO K HUTHU TPy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepuoa KojaeOaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH Iepuo/ia KouedaHuil rpy3a, OABEIIEHHOTO K HUTH, OT Macchl rpys3a.
OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH MEepHoa KoJeOaHui PY>KMHHOTO MAsITHHKA OT MacChl rpy3a
U KECTKOCTHU IIPYKUHBI.
W3mepenue yckopeHust CBOOOJHOTO MaeHUSI.
Pazgen 10. JjieKTpOMAarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE ToJie. DJNEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 3meKTpOMarHuTHHIX BOJIH. Vcob30BaHUE 3JIEKTPOMArHUTHBIX BOJH JJIi COTOBOM CBSI3HU.
DJieKTpoMarHuTHas nmpupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BostHOBBIE CBOIICTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
W3ydeHue cBOCTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOLIbI0 MOOUIILHOTO TenedoHa.
Pa3znea 11. CBeToBLIe IBJICHHUS.
JlyueBas mognens cBera. Mctounuku ceta. IIpsimonuHeiiHOE pacnpoCTpaHEHHE CBETA. 3aTMEHUs
Comuua u JIynel. Otpaxenue cBera. [Imockoe 3epkano. 3akOH OTpa)KEHHS CBETA.
[Ipenomnenue cBera. 3akoH mnpenoMiieHHs cBeTa. [lolHOe BHYTpEeHHEE OTpaKEHUE CBETa.
Hcnonbs3oBanue MOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOIAX.
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JIunza. Xox mydeit B muH3e. OnTuyeckas cucteMa ¢oToarmapara, MUKPOCKOTa U Teleckormna. ['ma3
Kak ONTHYecKasi cucteMa. bu3opyKkocTh U 1adbHO30PKOCTb.
Pasnoxxenne Oemoro cBera B cmekTp. OmnbiTel HbroToHa. CroskeHHE CHEKTPAbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMOnMHENHOE pacIPOCTPAHEHHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenue n300paxxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparoleit InH3e.
XoJ ny4deil B pacCerBaroIIeu JIMH3E.
[Tonyyenune n300pakeHH ¢ TOMOIIBIO JIHH3.
[Tpunun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
Mogens rnasa.
Pasnoxxenue 6enoro ceera B CIEKTp.
[Tonydenue 6enoro cBeTa MpH CI0KEHUHU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuvie pabomul u onvimol.
HccnepoBanue 3aBUCUMOCTH YIJia OTPaXKEHUsI CBETOBOTO Jiyda OT yrija HaJeHHusl.
N3ydenue xapakTepuCTHK N300pakeHUs MIpeIMeTa B TNIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yTJla MPEIOMIIEHHS CBETOBOTO Jyda OT yIJla MaJIeHUs Ha TPAHUIIE «BO3AYyX—
CTEKJIION.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenne POKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMpPAIOIIEH JIMH3BI.
OnbITHI 1O Pa3JIKEHUIO OEJIOro CBETa B CIIEKTP.
OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
Pa3znea 12. KBanToBbI€e IBJIEHHS.
OmnbiTel Pesepdopna u mumanerapHas mojenb aroma. Mopens atoma bopa. Mcmyckanue wu
MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIIEKTPHI.
PannoaktuBHOCTE. Anb(da-, 6era- u ramma-uznydeHus. CtpoeHue atroMHoro siapa. HykimonHas
MOJeJlb aTOMHOTO sifipa. M3oTomnsl. PagnoaktusHeie npeBpaiienus. [lepuos momypacmaga aTOMHBIX SIIED.
SAnepHble peakinu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO0 U MAaCCOBOTO YHMCEI. DHEPTHUs CBSI3M AaTOMHBIX
saep. CBsi3b Macchl ¥ 3HEpruM. Peakuuu cuHTe3a U nesieHus saaep. Mcrounuku sneprum CosiHIa v 3BE3/.
Snepnas sHepreruka. JledcTBUS paguoOaKTUBHBIX U3JIYYE€HUN HA )KUBBIE OPTaHU3MBbl.
Jemoncmpayuu.
CrexTpsl U3JIy4eHUS U TOTJIOIIECHHUS.
CrnexTpsl pa3aIu4HbIX Ta30B.
CnekTtp Bomopoaa.
Habmtonenue TpexoB B kamepe BuibcoHa.
Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.
Perucrpanus nznydeHus: npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.
Jlabopamopuusie pabomot u onvimel.
HaGumroieHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITYICHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI TTO TOPMO3HOMY TTyTH (TI0 hoTorpadusim).
W3mepenue paaroakTuBHOTO (oHa.
IToBTOPUTENBHO-00001IAK0 M MOAYIb.
[ToBTOpUTENBEHO--0000IIAIOIINK  MOAYJIb TpeIHa3HAuYeH Uil CUCTeMaTH3aluil U 0000IIeHus
MPEIMETHOTO COJIEP>KAaHUsI M OIbITa JAEATEIHHOCTH, MPHOOPETEHHOTO TPU H3YYCHHH BCErO Kypca
11



¢u3uky, a Takke U1 MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO (U3HMKe i
o0y4aromuxcsi, BEIOPAaBIINX 3TOT YUEOHBIH MpeaMer.

[Ipu U3y4eHUH TAHHOTO MOJIYJSI PEANTHU3YIOTCS U CHUCTEMATH3UPYIOTCS BUABI ACATENbHOCTH, Ha
OCHOBE KOTOpBIX 00€CneunBaeTcsd JOCTH)KEHUE IPEIMETHBIX M METalpeIMETHBIX IUIaHUPYEMBIX
pe3yabTaTOB 00y4eHUs, POPMUPYETCSI €CTECTBEHHOHAay4YHasi TPAMOTHOCTb: OCBOCHHE Hay4YHBIX METOOB
WCCIICIOBAHMsSI SIBJICHUN MPHUPOJBI M TEXHUKH, OBJAJICHUE YMEHUSMH OOBSICHATH (PU3MUECKUE SBICHUSA,
MIPUMEHSS TOTyYeHHbIE 3HAHU, PEIaTh 3a7a4l, B TOM YHCIIEe KaYeCTBEHHBIE M SKCIICPUMEHTAJIbHBIC.

[TpuHIMNMATBHO NEATENPHOCTHBIA XapaKTep JaHHOTO pasjiesia pealu3yercs 3a C4ET TOro, 4ro
o0yyJaroIuecst BIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHHMH paclo3HaBaThb M HAYYHO OOBACHATH (U3NYECKHUE SIBICHHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHOM )KU3HH;

UCIOJIb30BATh HAyYHBIE METO/Ibl UCCIIEAOBAaHUS (PU3UUECKUX SIBICHUM, B TOM YHCIIE AJIS IPOBEPKU
TUIIOTE3 U MOJIYYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAay4yHBIE OCHOBBI HamOoJiee BaKHBIX TOCTI)KEHUI COBPEMEHHBIX TEXHOJOTMH, HalpuMep,
MPAKTUYECKOTO MCIIOJIB30BAHUS PA3UYHBIX HCTOYHMKOB PHEPTUU HA OCHOBE 3aKOHA NPEBPAIICHUS U
COXPAHEHMsI BCEX U3BECTHBIX BUJIOB YHEPIHUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTrO 00mIero oOpa3oBaHHS HAMpaBJIE€HO Ha JIOCTHIKEHHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate m3ydeHus: GU3MKM Ha yPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs y O0y4aroIierocs
OyayT chopMUpOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThl B YACTH:
1) naTpuoOTHYECKOr0 BOCIMTAHUSA:
- MPOSIBJICHNE WHTEPECa K NUCTOPHH M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PH3NUYECKON HAYKH;
- EHHOCTHOE OTHOIICHUE K TOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;
2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYXJI€HUHU OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX IMPOOJIEM,
CBSI3aHHBIX C MIPAKTHUYECKUM MTPUMEHEHUEM JOCTHKEHUHN (PU3UKU;
- OCO3HaHHME BaJKHOCTH MOPAJIbHO--3THUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTIO;
3) 3cTeTH4YeCKOro BOCIUTAHMSI:
- BOCIIPHUSITHE ICTETUYECKUX KAaueCTB (PU3NYECKOM HayKu: €€ TapMOHHUYHOIO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;
4) 1EeHHOCTH HAYYHOT0 MO3HAHUSA:
- OCO3HaHWE LEHHOCTH (PU3MUECKOM HAyKM KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUNA, BAXKHEHIIIEH COCTABIISIIONICH KYIbTYpHI;
- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECa K UCCIEA0BATENbCKOM IeATENbHOCTH;
5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLHMOHAJIBHOIO 0JIATONMOTYYHS:
- OCO3HAHHE IIEHHOCTH 0e30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, BaXKHOCTH
MpaBwJl OE30MaCHOTO TOBEJCHHUS Ha TPAHCIOPTE, HA JIOpPOrax, C OJIIEKTPUYECKUM U TEIIOBBIM
000py/IOBaHUEM B IOMAIIHUX YCIOBUSIX;
- cOpMUPOBAHHOCTh HaBbIKa peduIeKCHH, MPU3HAHUE CBOETrO MpaBa Ha OUIMOKY M Takoro *e mpasa y
JPYToro 4eaoBeKa;
6) TPy10BOr0 BOCIIUTAHUSA:
- aKTUBHOE y4yacTHe B pEUICHUH IMPAaKTHYECKUX 3a/1ad (B paMKax ceMbH, 00pa3oBaTelbHOI OpraHu3aliy,
ropoja, Kpas) TEXHOJIOTMYECKOM M COLHMaIbHOW HaIpaBICHHOCTH, TPEOYIOUIMX B TOM 4YHCIE H
¢bu3nUecKrux 3HAHUH;
- HHTEpeC K MPaKTHUYECKOMY U3Y4EHUI0 podeccuii, CBI3aHHbIX C (PU3NKOMH;
7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:
- OpHEHTalUs Ha MpUMeHeHue (GU3MUeCKUX 3HaHUHU JUIs pelIeH s 3a7a4 B 00J1acTH OKPY KaIoLIeil Cpeibl,
IJTAHUPOBAHMS MOCTYIIKOB U OLIEHKH MX BO3MOKHBIX ITOCIEACTBUM JUIsl OKPYKAIOLIEH Cpebl;
- OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U IMyTeH UX peleHHs;
8) ajanTanuu K U3MEHSIOMUMCH YCIOBHUSAM COUMAILHON M MPUPOIHOM Cpeabl:
- TOTPeOHOCTh BO B3aWMOJACWCTBUM TPU BBINOJIHEHUU HCCIEAOBAHUNA M MPOEKTOB (PU3NYECKON
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM APYTHX;
- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO 1E€ATEIbHOCTB;
- TOTPeOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHUI, B TOM uKciie GOPMYIUPOBATh UJIEU, TIOHATHUS, TUIIOTE3bI
0 usnuecknx 0ObEKTaX U SIBJICHHSIX,
- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEN B 00J1aCTH (PUBHKH;
- IUTAHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;
- CTpEMJICHHE aHAJN3UPOBATh U BBISABIATH B3aUMOCBSI3U MPUPOJIbI, OOIECTBA U IKOHOMUKH, B TOM UYHCIE
C MCTIOJIb30BaHHEM (PU3UUECKUX 3HAHUM;
- OLIEHKAa CBOMX JCHUCTBHHA C y4&TOM BIHUSHHUS Ha OKPY)KAIOUIYI0 Cpeay, BO3MOXHBIX TIJTOOAIBHBIX
IIOCJIEICTBUM.
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METAINPEIMETHBIE PE3YJIbTATBI

B pesynbraTre ocBOeHHs mporpamMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTI'O OOIIET0 OOpa3oBaHUsS Y
oOyyarorerocst Oyayt chopMupoBaHbl MeTanmpeaIMeTHbIE Pe3yJIbTaThl, BKIIOYAIONINE TO3HABATECILHBIC
YHHUBEpCaJbHbIE Y4eOHBIC JEeHCTBHSA, KOMMYHHMKATUBHBIE YHHUBEpCaJbHbIEe Yy4yeOHbIC JIEHCTBHI,
peryIsSTHBHBIC YHHUBEpCAJIbHbIC yueOHbIE ACHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:
BBISIBJISITH U XapaKTepU30BaTh CYIIIECTBEHHbIE MPU3HAKU OOBHEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS 17151 0000IIEHNS U CPABHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTpUBAeMbIX (pakTax, MAaHHBIX W HAONIOJCHUSX,
OTHOCSIIIUXCS K (PU3UUYECKUM SBIICHUSIM;
BBISIBJISITh IPUUYUHHO--CJIEICTBEHHBIEC CBSI3U MPU M3y4EHUH (PU3MUECKHUX SBIIEHUN M MPOIECCOB, JelaTh
BBIBOJIbI C HCIOJB30BaHUEM JENYKTUBHBIX M MHIYKTHUBHBIX YMO3AKIIOUEHWH, BBIABUIATH THUIOTE3bI O
B3aMMOCBS3SX (PH3UYECKIX BEITUYNH;
CaMOCTOSITENIbHO BBIOMPATh CIOCOO pemieHus y4eOHOM (HU3MYecKo 3agaun (CpaBHEHHME HECKOJIBKHX
BapHaHTOB pEIICHUs, BHIOOpP Hauboiee MOAXOASIIEr0 € YYETOM CaMOCTOSITENIHO BBIJICICHHBIX
KPUTEpHEB).
ba3soBble ucciienoBare/ibCKie 1eHCTBUA:
HCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIHCKUI HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH M0 CAMOCTOSTEIHHO COCTABIEHHOMY IUIAHY OIBIT, HECIOXHBIA (U3NYECKUN IKCHEPUMEHT,
HeOoJIbII0e HcceoBaHne (PU3UUECKOTO SBICHMUS,
OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIKIO, TOTYYEHHYIO B X0JI€ UCCIEAOBAHUS WU
IKCIIEPUMEHTA;
CaMOCTOSITENTLHO (OPMYIUPOBATH OOOOIICHHSI M BBIBOJBI IO Pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHMS,
OTIbITA, UCCIIEIOBAHUS;
MIPOrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKHX TMPOLIECCOB, a TaKKE BBIIBUTAThH
MPEIOJIOKEHHS 00 UX PA3BUTHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padorta ¢ undopmanmeii:
MPUMEHSTh Pa3IMYHbIe METOIbl, MHCTPYMEHTHl U 3alpochl MpPU MOUCKE M O0TOOpe HMHGPOpMAIUU WU
JAHHBIX ¢ YIETOM MPEIIOKCHHOM yueOHON (hU3UIECKOM 3a1auH;
aHAIIM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO PA3NIUYHBIX BUIOB U (HOpM
MIPE/ICTABIICHMS;
CaMOCTOSITENIbHO BbIOMpaTh ONTUMATIBHYIO (OpMy MpelacTaBieHHUs MHGOPMAlMU U WUIIOCTPUPOBATH
pelaeMble 3a/1a4u HECJIOKHBIMHU CXeMaMU, TuarpaMMaMu, HHOU TpaduKoil 1 UX KOMOUHAIUSMHU.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eiCTBUSA:
B Xo0Je 00CYXAEHHs Y4eOHOro Marepuana, pe3yiabTaToB Ja0OpaTOpHBIX pabOT M MPOEKTOB 33/1aBaTh
BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOI TeMbl M BbICKA3bIBaTh WJEH, HalleJICHHbIE HA PELICHHE 3aJauyd U
Moj/IepKaHue 0J1aroXXenaTeIbHOCTH OOIIECHUS;
COTIOCTABJIATh CBOM CYXKJICHUS C CY)KIIEHUSMHU JAPYTUX YIaCTHUKOB JHMANIOra, OOHAPYKUBATh PA3IMUUE U
CXOJCTBO ITO3UIINIL;
BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTABIATh  PE3yJAbTaThl  BBHIMOJIHEHHOTO  (U3UYECKOTO  OMbITa  (dKCHEPHUMEHTA,
HCCIe0BaHUs, TIPOEKTA);
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MOHUMATh W KCMOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W HMHIMBUIYaJbHOW pabOThl MpU pPEUICHUH
KOHKpETHOU (PU3HUECKOi MpOoOIEMBI;

MPUHUMATH IIEIM COBMECTHOW JESITENbHOCTH, OPraHW30BHIBATH JEHCTBUS MO €€ JIOCTHIXKEHUIO:
pacmpenenaTh pojid, OOCYKIaTh MPOIECCHl W PE3yJIbTaThl COBMECTHOW paboOThI, 0000IIaTh MHEHHS
HECKOIBKUX JIFOICH;

BBHITIONTHATh CBOIO 4acTh pabOThI, MOCTUrash KAYECTBEHHOT'O pE3ysbTara MO CBOEMY HAIpPABICHUIO H
KOOPJIUHUPYS CBOU JCHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI;

OLICHMBATh KauyeCTBO CBOETr0 BKJIaJa B OOHIMI MPOIYKT 1O KPUTEPUSM, CAMOCTOATEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranuszaums:
BBISBJISITH MPOOJEMBl B JKU3HEHHBIX M YYEOHBIX CHTYaIMSIX, TPEOYIOIUX JUIsl pelieHus (U3UYECKUX
3HAHUI;
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHS pelleHui (MHANBUAYyAIbHOE, IPUHITHE PELICHUS B
TpyIIie, IPUHATHE PEIICHUN TPYIIION);
CaMOCTOSITENTLHO COCTABJIATH AITOPUTM pelieHus] (U3UYecKol 3aJadyd WIM TUTAHA HUCCICIOBAHHS C
y46TOM HMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpeAsiaraeMble
BapHaHThI PEIICHUI;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJJIEKT:
JaBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyIaraTh IiaH € N3MCHCHNUS,
OOBSCHATh MPUYUHBI JIOCTHXKEHUS (HEAOCTH)KEHHS) pPe3yJbTaTOB JAESITEIbHOCTH, JaBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;
BHOCHUTH KOPPEKTUBBI B ACSITEIBLHOCTD (B TOM YKCJIE B XOJ BBIMOJIHEHUS (PU3NYECKOTO UCCIIEI0BAaHUS WU
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHUTYallMd, YCTAaHOBICHHBIX OIIHOOK,
BO3HUKILIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3y/bTaTa LEIH U YCIOBUSM;
CTaBUTh ce0s HA MECTO JPYroro 4ejioBeKa B XOJIe CIOopa WM JUCKYCCUM Ha HAy4yHYIO TeMY, TOHUMATh
MOTHUBBI, HAMEPEHHUS U JIOTHKY JIPYroro;
MPU3HABATh CBOE MPaBO HA OIMIUOKY MpHU pelieHn: GU3NYSCKUX 3a7a4d WM B YTBEPXKICHUSAX HA HAyYHBIC
TEMBI U TaKOE K€ MPaBO APYToro.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIy 00y4yeHus B 7 Kjacce MmMpeIMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD Y O0yUAIOIIMXCS YMEHUMN:
HUCITIOJB30BATh IIOHATHA: (1)I/I3I/I‘-IGCKI/IC U XUMHWYCCKHE SABJICHUA, Ha6J'IIO,Z[€HI/Ie, OKCIICPUMCHT, MOZICIIb,
TumnoTe3a, CAUMHHUIbI q)HSI/I‘ICCKI/IX BCJIIMYHMH, aTOM, MOJICKYJIA, arpCraTHbIC COCTOAHUSA BCUICCTBA (TBépI[OC,
KHUJKOE, Ta3000pa3HOe), MEXaHWYECKOEe JIBIDKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJUHEHHOE),
TPaeKTOpHs, paBHOJEHUCTBYIOMmAs cuia, nedopmarusa (ymnpyras, IIJIacTHYECKas), HEBECOMOCTD,
cooO0MmIaroIIecs COCYy/Ibl;
pasznmuyath saBiueHus (AudQy3us, TEmaoBoe IBUKEHHWE YaCTHI] BEIIECTBA, PABHOMEPHOE MIBHIKEHHE,
HEpaBHOMEPHOE JIBIDKEHHE, WHEPIUS, B3aUMOJICHCTBUE Tell, paBHOBECHE TBEPIBIX TEJ C 3aKPETUIEHHON
OCBI0 BpaIlleHHs, Tepefada JaBICHUS TBEPABIMH TEJIaMH, JKHUAKOCTSIMH W Ta3aMHu, artMochepHoe
JaBJICHUE, IUIABaHME TeJ, NPEBpAIllEHUs MEXaHWYECKOH HHEPrHMH) IO OINHCAHUI0 WX XapaKTEPHbIX
CBOIICTB U Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX HAHHOC q)HSH‘-IGCKOG SIBJICHHUC,
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pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKHX SBICHUH B OKpYXKAIOIIEM MHpE, B TOM YHCIE
(bu3nuecKkre SBICHUS B TPUPOJIE: MPUMEPHI IBIKEHUS C PA3IUYHBIMUA CKOPOCTSIMH B YKHBOU M HEKHBOU
MIPUPOJIC, EHCTBUE CHIIBI TPCHHS B MPUPOAC M TEXHUKE, BIUSHHUE aTMOCHEPHOTO NABICHUS Ha KUBOU
OpraHusM, IUIaBaHUE PbIO, pplYard B TeJE 4YeJIOBEKa, MPU ITOM IEPEBOJUTH MPAKTHUUECKYIO 3a/adyy B
y4eOHYI0, BBIJIEISITH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) (GU3HUECKUX SIBJICHU;

OIHCHIBATh U3YUYEHHBIC CBOWCTBA TEN U (PU3UYECKUE SIBICHUS, UCIIONB3Ys (pr3ndeckre BeTMINHbBI (Macca,
00bEM, IUIOTHOCTH BELIECTBA, BpEMs, IYTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHUJa YIPYroCcTH, CHJIA
TSKECTH, BEC Teja, Cuila TPeHWsl, AaBiieHue (TBEPAOro Telna, KUIAKOCTH, Ta3a), BHITAJIKUBAIOLIAS CHIIA,
MexaHuuyeckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJbl, KO3(DQHUIMEHT IMOJIE3HOTO AeHCTBUS
MEXaHM3MOB, KWHETHYECKass M TMOTCHIHUAJIbHAs JHEpPrusi), MNP OMHCAHWM MPABUIBHO TPAKTOBATH
(U3MYECKUN CMBICT HCIIOJIb3yeMbIX BEIMYMH, MX OOO3HAYCHUS W CIUHUIBI (DU3MYECKUX BEIUYUH,
HaXOJIUTh (OPMYJIBI, CBSI3bIBAIOIINE JTAaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMH, CTPOUTD
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA TelN, (PU3UUECKHUE SIBJICHUS M MPOIIECCHI, UCIIONB3Ys MPaBUIA CIOKEHUS CHUII
(Bmonb omHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMmena, IpaBWJIO PaBHOBECHS phlyara
(6moka), «30510TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXpPAaHEHHsS] MEXaHWYECKOM IHEpruu, Mpu 3TOM J1aBaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alIUCHIBATH €M0 MaTEMATHUYECKOE BBIPAKECHHUE;

OOBSICHATH (hM3MUECKUE SBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYyaIlHi
MPAKTUKO-OPHEHTUPOBAHHOTO  XapaKTepa: BBIABIATH IMPUYUHHO--CIICICTBEHHBIC CBS3H, CTPOWTH
00BsCHEHHE W3 |—2 JTOTWYECKHMX IIaroB ¢ OMOPOW Ha 1—2 M3ydeHHBIX CBOMCTBA (M3MYECKUX SIBIICHUM,
(bu3MYeCKrX 3aKOHA U 3aKOHOMEPHOCTH;

pemiats pacu€THbIe 3a7a4u B 1—2 JeCTBYS, MCTIOIB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PUINIECCKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3alMChIBATh KPATKOE YCIOBHUE, MOJCTABIATH (PU3UICCKIE
BEJIMYMUHBI B (OpPMYJIbl M HPOBOAUTH PACUEThl, HAXOAMTH CIPABOYHbIE JAHHbBIE, HEOOXOAMMBIE IS
pellIeHus 3a/1a4, OLIeHUBATh PEATUCTUYHOCT NOTy4YeHHOU (PU3NUeCKON BETMYUHBI,

pacrno3HaBaTh MpPOOJIEeMbl, KOTOPbIE MOXHO PELIUTh MPHU MOMOIIU (PU3MUYECKUX METOJOB, B ONHUCAHUU
WCCIICTIOBAHMS BBIACISATH IPOBEpsieMOe MPEANoNioKeHre (THUIOTe3y), pa3inyaTh WU WHTEPIPETHPOBATH
MOJIYYEHHBIH PE3yNIbTaT, HAXOAUTh OIIMOKHU B XOJE OTBITA, IeJaTh BRIBOJBI IO €ro pe3yabTaTaMm;
MPOBOAWTH ONBITHI IO HaOMIOACHUIO (U3MUECKUX SBIACHUM WM (U3MYECKHX CBOWMCTB TeI:
dbopMynupoBaTh  MpOBEpsieMble  MPEANOJIIOKEHHs, COOMpaTh YCTAHOBKY U3  HPEIJIOKEHHOTO
000pyIOBaHUs, 3aMUCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

BBHITIONHSATE TPSMBIE U3MEPEHUs PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEéMa, CHIIBI U TEMIEPATYPHI C
MCIOJIb30BAHUEM aHAJIOTOBBIX W IUGPOBBIX MPHUOOPOB, 3aMUCHIBATh MOKa3aHHs MPUOOPOB € YUETOM
3aTaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MIPOBOANTH HCCIECIOBAHUE 3aBUCUMOCTU OMHOW (PU3MUECKOW BENHUYMHBI OT IPYrOd C HMCIOJIH30BAHHEM
MPSMBIX U3MEPEHH (3aBUCHMOCTU ITyTH PAaBHOMEPHO JIBIKYIIETOCS TeJia OT BPEMEHU JBHKCHUS Tela,
CHWJIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHJIBI
TPEHUS OT IUIOLIAId COMPUKOCHOBEHHUSI T€JI, CUJIbI YIIPYTOCTH OT yIUTMHEHHUSI MPY>KUHBI, BHITAIKHBAIOIIEH
CWJIBI OT 00bEMa MOTPYKEHHOM YaCTH TeNa U OT TUIOTHOCTHU JKUAKOCTH, €€ HE3aBHCUMOCTH OT IJIOTHOCTH
TeNna, OT TIIYOMHBI, HAa KOTOPYIO MOTPYKEHO TEJI0, YCIOBU TIaBaHUs TN, yCIOBUIM paBHOBECHUS pblyara u
0JIOKOB), y4acTBOBaTh B TUIAHHMPOBAHUM YYEOHOTO HMCCIICIOBAaHMsI, COOMpATh YCTAHOBKY W BBIMOIHATH
U3MEpEeHus, Clenys NpenoKEHHOMY IUIaHy, (DUKCUPOBATH pe3yNlbTaThl MOJYyYEHHOW 3aBUCHMOCTH
(bu3MUYECKUX BEIMYMH B BUJAC MPEUIOKCHHBIX TaONHIl ¥ TPadUKOB, JENaTh BBIBOJABI MO pPe3yjIbTaTaM
HCCIE0BAHUS;

MIPOBOANTHh KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYUH (IUIOTHOCTH BELIECTBA KUAKOCTU M TBEPIOTO
Tena, CWila TPEHMs] CKOJBXKEHHUs, MJaBJIEHWE BO3AyXa, BBITAJKMBAIONIAs cuWja, JCHCTByIOIas Ha
MOTPYXEHHOE B KHUJAKOCTh TeNO0, KOA(D(HUIIMEHT IMOJIE3HOrO NEHUCTBUS MPOCTHIX MEXAaHU3MOB), CIICTYS
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MPeIJIOKEHHOW MHCTPYKIIMK: TIPU BBIITOJIHEHUU U3MEPEHUI coOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIISATH 3HAYCHUE UCKOMOW BETTUYHHEI;
co0oIaTh MpaBuiia TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
yKa3bIBaTh MPUHLHUIIBI IEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECh, TEPMOMETP, TUHAMOMETP,
COOOIIAIOLTUECS COCYIbI, 0apOMETp, pbIyar, MOABUKHBINA U HETIOABMXKHBIN OJI0K, HAKIIOHHAS! TNTIOCKOCTB;
XapaKTepu30BaTh MPUHLUIBI JCHCTBUS U3yYSHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPON Ha UX
onucaHus (B TOM YHWCIIE: MOAUIMITHUKU, YCTPOHCTBO BOAOMPOBOJA, THAPABINYECKUNA Mpecc, MaHOMETP,
BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp), MCIOJIb3Yys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM U
HE0OX0MMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
OPUBOAUTH TIpUMEpPHl (HaXOIUTh HHGOPMAIMIO O TMpHUMEpax) MPAKTHUYECKOTO0 HCIOIb30BAHUS
(du3MuecKUX 3HAHWI B TMOBCEAHEBHOW XW3HU s oOecredeHus Oe30MacHOCTH MpU OOpamieHuu C
npubopaMu W TEXHUYECKUMHU YCTPOHWCTBAMHU, COXPAHEHUS 3J0pPOBbS U  COOJIOJEHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpY’Kalollel cpefe;
OCYILIECTBISATH OTOOP UCTOUHMKOB MH(opMaiu B IHTepHETE B COOTBETCTBUHU C 3alaHHBIM ITOMCKOBBIM
3alpoCcoM, Ha OCHOBE HMMEIOIIMXCA 3HAHUH M MYyTEM CPAaBHEHUS DPA3IUYHBIX HCTOYHUKOB BBIJICIATH
nH(pOpMaIINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh IMPH BBINOJHEHUU YYEOHBIX 3aJaHUil HAy4YHO--TIONYJSPHYIO JHUTEpaTypy (PU3NYECKOTro
coJiep KaHusl, CIIpaBOYHBIE MaTepHalibl, pecypchl cetd MHTepHeT, BiaaeTh npuéMaMu KOHCTIEKTUPOBAHUS
TeKCTa, Mpeodpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
CO3/1aBaTb COOCTBEHHBIE KpaTKHE€ MHUCbMEHHbIE U YCTHBbIE COOOUICHHS Ha OCHOBE 2—3 MCTOYHHMKOB
nHpopManuu (GU3NYECKOTO COACPXKAHUSA, B TOM 4YHCIE MYyOJWYHO JenaTh KpaTKHE COOOIIECHHUS O
pe3yabTatax MPOEKTOB WM YYEOHBIX HCCIEIOBaHMA, NMPH 3TOM TPAMOTHO HCIOJIb30BATh HM3YYECHHBIN
MOHATUIHBIN anmapat Kypca (pU3HMKH, COTPOBOXKIATH BBICTYIIJICHUE TPE3CHTAINEH;
IIpU  BBIMIOJIHEHUN Y4E€OHBIX NPOEKTOB M HCCIEIOBaHHUM pacmnpenensirth OOf3aHHOCTH B Tpylne B
COOTBETCTBUM C IOCTABJIICHHBIMH 3a/Ja4yaMH, CJIEAUTH 3a BBIIOJHEHUEM IUIaHA JEUCTBUMN, aJeKBAaTHO
OLICHUBAaTh COOCTBEHHBIH BKJaJ B JESATENBHOCTh TPYIIbI, BbICTpAaUBaTh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, YIUTHIBAasi MHEHHE OKPY>KAIOLTHX.

K koHIy o0ydyenus B 8 Kiacce nperMeTHbIE pe3yabTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTPakaTh
c(hOpPMHUPOBAHHOCTD Y O0yUYAIOIINXCS YMEHUMN:
UCIOJIb30BaTh TMOHSATHUSI: Macca W pa3Mepbl MOJEKyJ, TEIUIOBOe JABMKEHHME AaTOMOB M MOJIEKYI,
arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAIINYECKUE M aMOp(HBIE TeJla, HACHIIICHHBIN 1 HEHACHIIIEHHBIN
nap, BIQXHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW JBHraTelb, 3JIEMEHTApHBIN
ANEKTPUYECKUH 3apsil, JICKTPUUECKOE I10JI€, MPOBOJIHUKH U JTUAIEKTPUKH, TIOCTOSTHHBINA 3JIEKTPUYECKUMA
TOK, MarHUTHOE T10JIE;
pa3nuyath sBICHHUA (TEIUIOBOE pacUIMpeHHe W C)KaTHe, TeIUlonepenada, TEIUIOBOE pPaBHOBECHE,
CMauvBaHWEe, KamWUIAPHBIC SBJICHHS, WCHApeHWE, KOHJCHCAIWs, IUIABICHUE, KPHUCTaUTU3aIUS
(oTBepaeBaHme), KUNIEHUE, TeTUIONEepeaada (TErmIoNpPOBOHOCTb, KOHBEKIINS, U3TyUCHHUE), dIEKTPU3AIUS
TeJ, B3aUMOJEHCTBHE 3apsA0B, NEHCTBUS DIIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, J€MCTBUE MAarHUTHOTO TOJS HAa TMPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs WHAYKLUS) II0
OINMCAHHUIO MX XapaKTEpHBIX CBOWCTB M HA OCHOBE OINBITOB, JAEMOHCTPHPYIOIIUX JTaHHOE (U3NYECKOe
SIBIICHUE;
pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKHX SBICHUHA B OKpYXKAIOIIEM MHpE, B TOM YHCIE
¢usnyeckue SBICHUS B NPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE M KaNWUISPHBIC SIBJICHUS B TPUPOJE,
KpPHUCTaJUIBI B Tpupoe, uzinyuenue ConHia, 3aMep3aHue BoJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, 3JEKTPUYECKHE SBJIEHUS B aTMocdepe, 3JIEKTPUUECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMJjH, Apeid MOII0COB, POJb MAarHUTHOTO MOJS JJIS JKU3HM Ha 3emile, MOJISIPHOE
CHSIHME, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33ady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKyM) GpU3MYECKUX SBICHUH;

17



ONKCHIBATh U3YYEHHBbIE CBOWCTBA Tel M (PU3WYECKUE SBJICHHS, HCIONb3yd (PU3NYECKUE BEIHUMHBI
(TeMHepaTypa, BHYTPCHHSA OSHCPrusd, KOJIUMUCCTBO TCIUIOTHI, YACIbHAA TEMJIOEMKOCTD BCIICCTBA,
yYAcbHad TCIUIOTAa IUIABJICHUA, YACJIbHAd TCIJIOTA Hap006p2130BaHI/I$I, yAacibHad TCIUJIOTa CropaHud
TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOM MAalllMHBI, OTHOCUTENbHAS BIaKHOCTh BO3/yXa,
ANEKTPUYECKUH 3apsil, CUJia TOKa, SJEKTPUUECKOE HAIpPsKEHHUE, COIIPOTUBIICHUE MTPOBOJHUKA, YACIbHOE
CONMPOTUBJICHHUC BCIICCTBA, pa60Ta U MOIIHOCTH JJICKTPHUYCCKOI'O TOKa), Ipu OINUCAHUU TIPABUIILHO
TPaKTOBaTh (PU3MYECKHI CMBICH HCHONb3YyEeMBIX BEJIHYMH, O0O3HAUEHHWs W eIUHHIBI (PU3HYecKHX
BEJIMYMH, HAXOIUTH (OPMYJIbI, CBSI3bIBAIONINE JaHHYIO (U3MUYECKYIO BEIMYUHY C APYTMMU BEIHMUYMHAMU,
CTPOUTH rpapUKU N3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLECCHI, UCIOIb3Ys] OCHOBHBIC MOJIOKEHUS
MOJIEKYJISIPHO--KMHETUUYECKON TEOpUM CTPOEHUS BELIECTBA, NPHUHLMII CYNEPHO3MLIMM ToJel (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMa nis ydacTka Lenu, 3aKoH JIxoyms—
JleH1a, 3akOH cOXpaHEHUs SHEPTUH, IPU ITOM JIaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aMHCHIBAThH
€ro MaTeMaTUYeCKOe BHIPAXKECHHUE;

OOBSICHATh (PU3MYECKHE TIPOIECChl W CBOWCTBA TeJI, B TOM YHCIE M B KOHTEKCTE CHUTYyaIllUi
MPAKTUKO-OPUEHTHPOBAHHOTO ~ XapakTepa: BBbIABISATh INPUYHMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsCHEHHE W3 |—2 JTOTWYECKHMX IIaroB ¢ OMOPOW Ha 1—2 M3ydeHHBIX CBOMCTBA (M3MYECKUX SBIICHUM,
(bU3MYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIC 3aa4u B 2—3 NEHCTBHUS, UCTIOIB3Ys 3aKOHBI M ()OPMYJIBI, CBSI3bIBAIONINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHallM3a YCJIOBHS 3aJaud 3alUChIBaTh KPAaTKOE YCJIOBUE, BBIBISATH HEIOCTATOK
JaHHBIX U1 pelleHHsl 3ajaud, BBIOMpPATh 3aKOHBI U (QOpPMYJbl, HEOOXOAUMBbIE g €€ pelleHHUs,
MMpOBOAUTH paC‘-IéTBI U CpaBHHUBATH IIOJIYYCHHOC 3HAYCHUC q)HBHHGCKOﬁ BCJIIMYNHBI C HN3BCCTHHBIMHU
JaHHBIMHU

pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTH IMPH MOMOIIM (U3NYECKUX METO/I0B, HCIOJIb3Ys
OIMCaHUE UCCIEIOBAHMS, BBIICIATh MPOBEPSIEMOE MPEANOJIOKEHNE, OLICHUBATh MPAaBUIBHOCTH MOPSIKA
MIPOBEJICHUS UCCIIEOBAHMUS, J€NIaTh BBIBOIBL;

MIPOBOJIUTH OIIBITHI IO HAOMIOJCHUIO (PU3UUECKUX SBICHUN WK (PU3HMUECKUX CBOMCTB Tel (KanMUIIpHbIC
SBJICHHSI, 3aBUCHMOCTD JIaBJICHHSI BO3JlyXa OT €ro o0bEMa, TeMIIepaTyphl, CKOPOCTH MPOIEcCca OCThIBAHUS
U HarpeBaHus MpU U3JIYYEHUH OT IBETa H3ydaromeil (MOTomaonieil) MOBEpPXHOCTH, CKOPOCTb
UCIApEeHUs BOJbI OT TEMIEPATyphl >KUJIKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH, JJIEKTpU3AlUS Tel U
B3aHMO,Z[€I>'ICTBI/Ie QJICKTPUYCCKUX 3apA10B, BSaHMOHeﬁCTBI/IC MOCTOAHHBIX MAIrHUTOB, BU3YyaJIU3allUd
MATrHUTHBIX IIOJEH ITOCTOSHHBIX Mar"HuToB, I[eﬁCTBHH MAaroiuTHOIO IMOJid Ha HOPOBOAHHUK C TOKOM,
CBOMCTBA DJIEKTPOMarHuWTa, CBOWCTBAa 3JEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYyIHPOBAThH
MIpOBEpsieMbIE MPENTOJIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEUI0KEHHOT0 000py10BaHUs, OMHUCHIBATH X0/
OIbITa U POPMYITUPOBATH BHIBOJIBL;

BBIIOJHATE HNPAMBIC H3MCPCHUS TCMIICPATYPHI, OTHOCHUTEJILHOM BIIAXKHOCTU BO31yXa, CHJIbI TOKa,
HaAMpPsDKEHUS € MCIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB U AATYMKOB (PU3NUYECKUX BEITUUHMH, CPABHUBATDH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;

MPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTH OAHOHM (hU3MYecKOW BENMUYMHBI OT APYrod C HCHOJIH30BAHHUEM
MMpsAMBIX H3MepeHI/Iﬁ (3aBI/ICI/IMOCTb CONMPOTHUBJICHUA MPOBOAHUKA OT €TI0 AJIMHBI, IJIOIIAJAU IOICPCYHOIO
CEUEHHUs U YAETHHOTO COMPOTHBIEHUS BEIIECTBA NMPOBOJHUKA, CHIIbI TOKA, UYILErO Yepe3 MPOBOIHUK,
OT HaNpsDKEHHs] Ha TPOBOJHUKE, HMCCIEJAOBAaHUE IOCIENOBATEILHOTO M MapauIeIbHOTO COETUHEHHM
HpOBOI[HI/IKOB)Z IJIaHUPOBATL HCCJICJOBAHUC, C06HpaTb YCTAHOBKY H BBIIOJHATL HU3MCPCHUA, CIICAYA
NPEUIOKEHHOMY ITUIaHy, (UKCHUPOBATh pe3ylbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUZAE TaOIHI U
rpaduKoB, JeNaTh BHIBOBI [0 pe3yJbTaTaM UCCIIEOBAHMUS;

MPOBOANTh KOCBEHHbIE U3MEpeHUs (U3NYECKUX BeMMYuH (yIelbHas TeMI0EMKOCTh BEIIECTBa,
COMPOTHUBIICHUE TMPOBOJHUKA, padOTa M MOIIHOCTH SJCKTPUUECKOTO TOKA): TIAHUPOBATH WU3MEPCHHSI,
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coOupaTh KCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEAI0KEHHON MHCTPYKIIMH, U BBIUNCIISATH 3HAYCHHE
BEJTMYUHBI;
co0JroIaTh MpaBuiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
XapaKTepu30BaTh IPUHLHUIIBI IEHCTBUS N3YUEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPON Ha UX
onucaHus (B TOM 4YHCIE: CHCTEMa OTOIUIEHHS JOMOB, TMTPOMETpP, MapoBas TypOWHA, amIepMeTp,
BOJIETMETP, CYETYMK ODIEKTPUYECKOM OHHEPIuH, 3JIEKTPOOCBETUTENIbHBIE NPUOOpPHI, HarpeBaTelbHbIC
ANIEKTPONPUOOPH!  (IPUMEPHI), AJIEKTPUUECKUE NPEAOXPAHUTEIH, 3JICKTPOMArHUT, 3JIEKTPOIBHIaTEIb
MTOCTOSIHHOTO TOKa), UCIIONB3Ys 3HAHUS O CBOMCTBAX (PM3UUYCCKUX SIBICHUN W HEOOXOIUMBIE (pr3ndeckue
3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HU3MEpUTENbHBIE MNPUOOPHI MO CXeMaM u
CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIA TEPMOMETp, TEPMOC, TCUXPOMETP, TUTPOMETP, JBHUTATEIb
BHYTPEHHEIO CropaHHs, OJJIEKTPOCKOI, pEOCTaT), COCTaBIATh CXEMbI JJIEKTPUYECKUX Ieme cC
MOCJIEIOBATENbHBIM U MapajUIebHBIM COEAMHEHHEM »3JIEMEHTOB, pa3jinyasi YCJIOBHbIE O003HAUYECHMUS
HJIEMEHTOB JJICKTPUUYECKUX LIETIeH;
MPUBOJIUTh TpPHUMEPHl (HAXOAWTh HHPOpPMAIMIO O TMPUMEpPax) MPAKTUYECKOTO HCIOIb30BAHMS
(U3UYECKUX 3HAHUM B TIOBCEIHEBHOW JKM3HU I OOECredYeHHs Oe30MacHOCTH TpU OOpaIllleHUH C
npubopaMu W TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHUS 3/J0pPOBbS U  COOJIOJEHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cperie;
OCYILIECTBIIATh MOUCK MHGpOpManMu (HPU3NYECKOro cofepxaHus B VHTepHETe, Ha OCHOBE HMMEIOLINXCS
3HAaHUW U MyTEM CpaBHEHUS JOMOJHUTENbHBIX UCTOYHUKOB BBIAEIATH MHPOPMAIUIO, KOTOpas SBISETCS
MIPOTHBOPEUNBOM MITM MOXKET OBITh HEIOCTOBEPHOM;
WCIOJIb30BaTh TMPH BBIMOJHCHUN YUYEOHBIX 3aJaHWil HAYYHO--TIONMYJSPHYIO JUTEpaTypy (PU3UYECKOTO
COJIepKaHusl, CIPaBOYHBIC MaTEePHAIIBI, pECypChl ceTu VIHTepHEeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE IHCBMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHHus, 0000mas wHbopmauoo u3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COAEPKaHMSI, B TOM YHCIIE MMYOJIMYHO MPEICTaBIATh PE3yNbTaThl
MPOEKTHOM WIJIM MCCIIEOBATEIbCKOM AEATENbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIB30BaTh W3YyUEHHBIN
MOHATUIHBIN anmapat Kypca (U3HMKH, COIPOBOXKIATH BBICTYIIJICHUE TPE3CHTAINEH;
IpPU  BBIMOJIHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAHUNA (PU3NYECKUX TMPOIECCOB paCHpeesiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTaBICHHBIMHU 33aJjauaMU, CJIEIUThH 3a BBHIIIOJIHEHUEM IUIaHA
JEHCTBUI M KOPPEKTUPOBATH €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKIIAJ B JIEATEILHOCTH TPYIIIIHI,
BBICTpanBaTh KOMMYHHUKATHBHOE B3aHMMO/ICHCTBHE, TPOSBIISS TOTOBHOCTD Pa3peniaTh KOH(JIUKTHI.

K koHiy o6yueHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 6a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0yUYAIOIINXCS YMEHUMN:
UCTOJb30BaTh TOHATHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPUSA, OTHOCUTEILHOCTh
MEXaHUYECKOT0 JBIWXKEHHS, neopmauus (ynpyras, IUTAaCTHYECKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEperpy3Kku, LIEHTP TSKECTHU, aOCOMIOTHO TBEPAOE TEJO, LEHTP TIKECTH
TBEPAOrO Tena, paBHOBECHE, MEXaHMYECKHE KoyieOaHUs W BOJHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, LIKAJNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTpPHI UCITYCKAHUS U TIOTJIONICHHUSI, albda-, 0eTa- 1 raMMa-u3IydeHHs], U30TOIbI, sAepHas SJHEPTeTHKA;
pasnuyath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSAMOJMHEWHOE IBHKEHHE, PAaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE JBUKEHHE, CBOOOJHOE TMaJleHuEe TeJl, PaBHOMEpPHOE JBI)KEHHE I10 OKpPYXHOCTH,
B3aMMOJICHCTBHE TEJ, pEaKTUBHOE IBM)KEHUE, KOJIeOaTeIbHOE IBUKECHUE (3aTyXalOIIUe U BBIHYXICHHBIE
Kosie0aHus), Pe30HAHC, BOJHOBOE JBIDKCHHE, OTPaKEHUE 3BYyKa, NMPSMOJIMHEWHOE paclpoCTpaHeHHe,
OTpakKeHUE U MPEIOMIIEHHE CBETa, MOJHOE BHYTPEHHEE OTPaXEHHE CBETa, pPas3jioKeHHe Oeloro cBera B
CHEKTP U CJIOKEHUE CIEKTPAIbHBIX I[BETOB, JMCIEPCHS CBETa, €CTECTBEHHAas pPaJHOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTPA U3JIyUYEHHs) 110 ONMMCAHHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
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pacrno3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SBJICHUN B OKpY)KalolleM Mupe (B TOM 4HCIE
¢usnyeckue SABICHHWS B NPUPOJE: NPWIMBBI M OTJIMBBI, JABWXKEHHE IUIaHeT COJIHEYHOH CHCTEMBI,
pPEaKTHBHOE JBM)KEHHE IHKHMBBIX OPIaHU3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH, 3EMIIETPSACEHHE,
ceificMMuecKue BOJIHBI, I[yHAMH, 3XO, IIBETa TeJI, ONTHYECKHE SIBICHUS B NpPHUpOJE, OUOIIOTHUYECKOE
JeiicTBe  BUIUMOTO,  YyJIbTPaUOIETOBOTO W  PEHTICHOBCKOIO  M3JIYYEHHH, €CTECTBEHHBIH
pannMoaKTUBHBIA (POH, KOCMHUYECKHUE JTyYH, PaIMOAKTUBHOE U3ITyYeHHE IPUPOIHBIX MUHEPAIIOB, JICHiCTBHE
PallMOAKTUBHBIX M3JIy4€HUH Ha OpPraHU3M 4YeJOBEKa), NMPH TOM MNEPEeBOJUTH MPAKTHUECKYIO 3a/ady B
y4eOHYI0, BBIJIEISITH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH ) GU3HUECKUX SIBJICHH;
ONKCHIBATh HW3YyYEHHBbIE CBOWCTBA Tel M (PU3WYECKUE SBJICHHS, HMCIONb3yd (PU3NYECKUE BEIHYMHBI
(cpenHsis 1 MTHOBEHHAs CKOPOCTh Tejla NMPU HEPAaBHOMEPHOM JBI)KEHUH, YCKOpEHHE, IepeMelleHHE,
IyTh, YIJIOBast CKOPOCTb, CHJIA TPEHHSI, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOAHOTO MaJICHUS,
BEC TeJa, UMITYJIbC Tela, UMITYJIbC CUJIbl, MEXaHU4YecKas paboTa U MOUIHOCTb, MOTEHLUATIbHAS SHEPTUS
Tena, MOJHATOTrO HaJl MOBEPXHOCTHIO 3eMJIH, MOTEHIMAIbHAS YHEPTHs CXKATOW MPYKUHBI, KHHETHYECKast
SHEprus, NOJHAsA MEXaHWYeCcKasl YHEPIUs, IepUoJl M YacTOTa KoJeOaHHi, UTMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTelb IPEJIOMJICHUS CpeAbl), NMpPU ONHCAHUHM MPABUIHHO
TPaKTOBaTh (PU3UUECKUI CMBICI HUCHOJB3YEMBIX BEIMYMH, OOO3HAYEHUS M EIUHHUIBI (U3HMUECKUX
BEJIMYMH, HAXOIUTH (OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (U3MUYECKYIO BEIMYUHY C APYTMMHU BEIHMUYHMHAMU,
CTPOUTH TPAPUKH U3YUYEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYHH;
XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKUE SBJICHUS M MPOIECCHI, MCIONB3Ysl 3aKOH COXpaHEHUs
SHEPTUH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHLUI CYHEPIIO3ULUU CHJI, MPUHIUI OTHOCUTEIBHOCTH
lanunes, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHHsS] UMITYJbCA, 3aKOHBI OTPAXXEHUS U TPEIOMIICHUS CBETa,
3aKOHBI COXPAaHEHHs 3apsAJA0BOTO M MAacCOBOTO YHCEN INPHU SACPHBIX PEAKLUUAX, MPH STOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYeCKOe BhIPayKEHHE;
OOBSCHATH (PU3MYECKUE NPOLECChl W CBOMCTBa TeJd, B TOM YHMCIE M B KOHTEKCTE CUTYyalHUi
MPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATh MPUYUHHO--CICICTBEHHBIE CBS3H, CTPOUTH
00BsCHEHHE W3 2—3 JIOTUYECKHUX IIIaroB ¢ OMOPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MYECKUX SIBIICHHM,
($U3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEHH;
pemars pacu€THble 3a7add (OMMPAIOLIMECS HA CUCTEMY M3 2—3 ypaBHEHHI), MCHOJb3Ysl 3aKOHBI U
(dbopMyIbl, cBs3bIBatONIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBUSA 3a/laydl 3alUChIBATH
KpaTKOE yCIIOBHE, BBISIBISTH HEAOCTAIONIME WM M30BITOUHBIE JaHHbIE, BRIOMPATh 3aKOHBI M (DOPMYIIBI,
HEOOXOAUMBIE ISl PELICHHs], IPOBOIUTH PACUETHI U OIICHUBATH PEATMCTUYHOCTD MOJYYCHHOTO 3HAUECHUS
(bU3MYECKON BETUYNHBL;
pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOXHO PEIIMTH IMPH MOMOIIM (U3NYECKUX METO/0B, HCIOJIb3Ys
OIMCAaHUE UCCIEIOBAHMS, BBIICIATH MPOBEPSIEMOE MPEANOJIOKEHNE, OLICHUBATh MPAaBUIBHOCTH MOPSIKa
MIPOBE/ICHUS HCCIIEIOBAHNS, 1EIaTh BBIBO/IbI, MHTEPIPETHUPOBATH PE3Y/IbTAaThl HAOIIOICHUI U OIIBITOB,;
IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (DU3NYECKHX SBICHUNA WIM (PU3MUECKUX CBOMCTB Tel (M3ydeHHue
BTOpOTro 3akoHa Hpi0TOHA, 3aKOHA COXPAaHEHUS SHEPTUH, 3aBUCUMOCTh NIEPHUO0Ia KOJIeOaHUH MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U >KECTKOCTHU MPYXUHBI U HE3aBUCUMOCTh OT aMILTUTY/bl MaJIbIX KojeOaHuM,
NPSIMOJIMHEHHOE PACIpOCTpAaHEHHE CBETa, Pa3JIoKEHHE OeJOoro cBeTa B CIEKTp, M3yUeHHE CBOWCTB
n300pakeHUs] B IUIOCKOM 3€pKajle W CBOMCTB H300pakeHHsl MpeaMmera B cOOMparoliei JHH3e,
Ha0JII0/IeHNE CIUIOUIHBIX M JTMHEWYaThIX CIEKTPOB M3IYUYEHHUS): CAMOCTOATEIHHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OPYIOBaHHWS, OIMHUCHIBATH XOJ OIbBITA M €ro Pe3yibTaThl, (OpMyIHpOBaTH
BEIBO/IBI,
MPOBOJIUTH MPU HEOOXOIUMOCTH CEpHUIO MPSIMBIX U3MEPEHUH, ONpeaesisis cpeHee 3HaUCHHE U3MepsieMOoi
BeMMYUHBI ((DOKYCHOE pacCTOSHHME COOMpArOIICH JIMH3BI), 000OCHOBBIBATH BHIOOP Crmocoba M3MEpeHUs
(M3MepuTeIHLHOTO IPHOOPA);
MIPOBOJIUTH MCCIICAOBAHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIMYMH C UCIOJIH30BAHUEM INPSMBIX M3MEPEHUIN
(3aBHCUMOCTD IyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBWKCHHMU 0e3 HayaJlbHOW CKOPOCTH, Mepuoja
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KoJIeOaHUH MaTeMaTHYeCKOro MasTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTH yIja OTPaXKEHHUs CBETa OT yria
NaJeHUs] W yIja MpeloMIIEHHMs OT yIja MNaJeHMs): IUIAaHUpPOBaTh HCCIEJOBAHHME, CAMOCTOSITEIBHO
coOHMpaTh YCTaHOBKY, (PUKCUPOBAThH PE3yNIbTAaThl OJYYCHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH B BHJIE
TaOIUI ¥ TpaMKOB, JeIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIIEA0BaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEIMUYUH (CpEelHAs CKOPOCTh M YCKOpPEHHE Tela MpHU
PaBHOYCKOPEHHOM JIBUKECHUHU, YCKOPEHHE CBOOOIHOTO MaieHUs, >KECTKOCTh MPYKUHBI, Ko3hduimeHt
TPEHUSI CKOJBXKEHHs, MeXaHhdyeckas paboTa M MOLIHOCTb, YacTOTa M NepuoJ KoieOaHui
MaTEeMaTHYECKOr0 M MPYKUHHOIO MAasiTHUKOB, ONTHYECKAs CUJIa COOMparoIlel JIMH3bI, PagMOaKTUBHBIN
(GoOH): MIaHUPOBATh M3MEPEHUs, COOMPaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHITH W3MEPEHUS,
cleysl IPEUIOKEHHON MHCTPYKLMH, BBIYMCIATH 3HAUEHUE BEIMYMHBI U AHAIM3UPOBAThH IOJIyUYECHHBIE
pe3yibTaThl ¢ Y4ETOM 3aJaHHOU ITOTPEIHOCTH U3MEPEHUN;

coOJro1aTh MpaBUiia TEXHUKKA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKM M3YYEHHBIX (U3NYECKUX MOJENEH: MarepuanbHas TO4YKa, aOCOJIOTHO
TBEPAOE TENO, TOUCUHBI UCTOYHUK CBETA, JIy4, TOHKas JIMH3a, [IJIaHETapHasi MOJENb aTOMa, HyKJIIOHHAs
MOJI€Tb AaTOMHOTO $]1pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPONCTB C OOPON Ha UX
onucaHus (B TOM 4HUCIE: CHUAOMETP, AaTYUKH TOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, pakeTa, 3X0JoT,
OYKH, MEpUCKOIN, (hoToammapar, ONTHUYECKUE CBETOBOIBI, CIIEKTPOCKOI, T03UMETp, KaMmepa Buibcona),
UCTOJIB3Ys 3HAHUS O CBOMCTBAaX (PU3UUECKUX SABICHUN U HEOOXOUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPONCTB, MU3MEPUTEIIBHBIX
npUOOPOB M TEXHOJOTHYECKUX HPOLECCOB MPHU PELICHUH Y4eOHO--IIPAKTHUYECKUX 3a/ad, ONTHYECKUE
CXEMBI JJIsl IOCTPOCHUS N300paKEHUH B TNIOCKOM 3€pKajie U COOMpaAloIIe JINH3E;

OPUBOANUTH TIpUMEpPHl (HaXOIUTh HHGOpPMAIMIO O TMpHUMEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
(U3UYECKUX 3HAHWM B TIOBCEIHEBHOW JKM3HU I OOECredeHHs Oe30MacHOCTH TpU OOpaIleHUHu C
npubopaMM UM TEXHMYECKMMH YCTPOIICTBaMH, COXpPaHEHHUS 3I0pOBbS M  COONIONEHUS HOPM
HKOJIOTUYECKOTO MTOBE/IEHUS B OKPYXKAIOLIEH cpelie;

OCYLIECTBIIATh TOUCK HMHGpOpManuu (U3NUYECKOTO coaepkaHuss B VIHTepHETe, CaMOCTOSTEIbHO
dbopMynHMpys TIOMCKOBBIA 3ampoC, HAXOMUTh IyTH OIpPEEeNCHUs] JOCTOBEPHOCTH MOJYYECHHOM
uH(pOpMalUY Ha OCHOBE UMEIOLINXCS 3HAHUN U JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIOJb30BaTh IPU BBINOJHEHUHM YYEOHBIX 3aJaHUH Hay4YHO--TIOMYJISIPHYIO JINTEpaTypy (U3HYECKOTrOo
COJIepKaHusl, CIPaBOYHbIE MaTepHalIbl, pecypchl ceTu MIHTepHET, BIafeTh NpUéMaMu KOHCIIEKTHUPOBAHHUS
TeKCTa, MpeoOpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

COo3/1aBaTb COOCTBEHHbIC NMHCBMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE MH(OPMALUU M3 HECKOJIBKHX
UCTOYHUKOB (U3UYECKOTO COAEp)KaHUs, MyOIMYHO NPEACTaBIATh pPE3yIbTaThl IMPOEKTHOM MU
HCCIIEA0BATENIBCKON NEATEIBHOCTH, IIPU 9TOM I'PaMOTHO MCIIOJIb30BaTh U3y4YCHHBIN ITOHATUNHBIN ammnapar
M3y4aeMoro paszena (pU3MKUd M CONPOBOXKAATH BBICTYIJICHHE IMpPE3CHTAIMe ¢ y4éTOM OCOOCHHOCTEH
ayJAUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
K JIeKTPOHHbIE
0JINYECTBO YaCOB
(uudposbie)
Ne HauMeHnoBanue pasaesioB U TeM
n/n NMPOrpamMMbl
KontpoabHbie IpakTH4yeckue o0pa3oBaTte/ibHbIE
Bcero padoTsI padoThI pecypcbl
Pazgen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbu6nmuoreka [JOK
I Pusiia - Hayka o Mpupoae 2 0 0 https://m.edsoo.ru/7f416194
1o ) 0 0 bubmuorexa [JOK
' Ou3nYeCcKue BEITUINHBI https://m.edsoo.ru/7f416194
13 ) 0 1 bu6mmorexa [IOK
’ EcTecTBeHHOHAyYHBIN METO MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
21 1 0 1 bu6mmoreka [IOK
’ Crtpoenue BemecTna https://m.edsoo.ru/7f416194
29 JIBr>KEeHME U B3aMMOJICCTBUE YaCTHI] ) 0 1 bubmmoreka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
73 ) 1 1 bu6mmorexa [IOK
’ ArperaTHbple COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f416194
5

Hroro no pazneny
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Pa3nen 3. /IBu:xkeHMe M B3auUMo/IelicTBHE TeJl

31 3 bu6mmoreka [IOK

) MexaHndeckoe IBUKEHNE https://m.edsoo.ru/7f416194
39 4 bubmuorexa [JOK

' WNuepnus, macca, IIIOTHOCTh https://m.edsoo.ru/7f416194
3.3 Cuna. Bunel cun 14 bu6mmorexa [HOK

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

Hroro o pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJ, JKMAKOCTE U ra3oB
41 [asnenue. Ilepenaya napieHus: TBEpIAbIMU 3 Bbu6nuoreka [JOK

’ TeJaMH, JXKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
49 5 bubmuorexa [JOK

' JlaBneHue ®KHUJIKOCTH https://m.edsoo.ru/7f416194
43 6 bubmuorexa [JOK

' ATMochepHoe naBieHne https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTHU U ra3a Ha IOTrpyKEHHOE B 7 bubmmoreka [IOK

' HUX TEJIO0 https://m.edsoo.ru/7f416194

21

Hroro no pazneny

Pa3nea 5. PaGoTa n MOIIHOCTB. JHEpPrus
51 3 bubmuorexa [JOK

' PaboTa u MoOIHOCTH https://m.edsoo.ru/7f416194
59 5 bubmuorexa [JOK

IIpocTeie MexaHU3MBI

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK

53 MexaHudeckas SHepPTHs 4 ! 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KJIACC
KosmnuecTBo yacos IIeKTPOHHEIE
HaumeHoBaHue pa3ieioB U TeM (ngpostie)
Ne ni/m
NPOrpaMmblI
KonrposnbHbie| [Ipakrudyeckue| 00pasoBaTe/ibHbIE
Bcero padoThI padoThI pecypchl
Paznen 1. TenioBble siBJeHUs
11 7 0 0 bubmuorexa [JOK
CrpoeHre u CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
12 71 1 5 bu6mmorexa [IOK
TennoBsie porecchl https://m.edsoo.ru/7t4181ce
Hroro no pazneny 28
Pa3nes 2. DiekTpryeckne 1 MArHUTHBIE SIBJICHHUS
21 DneKTpuYecKue 3apsabl. 3apsHKEHHBIE Tela U 7 0 1 bubmmoreka [IOK
UX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
29 20 1 7 bubmuorexa [JOK
[TocTOSIHHBIH MEKTPHUECKUI TOK https://m.edsoo.ru/7f4181ce
73 6 1 L5 bu6mmorexa [IOK
MarsuTHbIC SIBJICHUS https://m.edsoo.ru/7t4181ce
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Bbu6nuoreka [JOK

24 DJeKTpOMarHUTHAs MHIYKIUS 4 0 0 https://m.edsoo.ru/7f4181ce

" 37

TOTO TIO pa3Aeny
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC
K DJIEKTPOHHBIE
0JINYECTBO YaCOB (wnposEIe)
Ne n/m Ea(l)aerlLo;::IHne pa3aesioB U TeM
porp KoHTpoJsbHbIE IpakTHYecKHe o0pa3oBaTte/ibHbIE
Bcero padoTsI padoThI pecypchl

Pasznen 1. Mexanuveckue siBJIeHUS
11 MexaHnueckoe IBMKEHNE U CIIOCOOBI €r0 10 0 1 bu6mmorexa [IOK

’ OTIHCaHUs https://m.edsoo.ru/7f41a4a6
12 20 1 3 bu6mmoreka [IOK

' B3aumogeiicTBue e https://m.edsoo.ru/7f41a4a6
13 10 0 3 bubmuorexa [JOK

' 3aKOHBI COXPaHECHUS https://m.edsoo.ru/7f41a4a6

Uroro no pazaeny 40

Pa3zgen 2. Mexannueckue K0Je0aHus M BOJTHBI
21 7 0 3 bubmuorexa [JOK

' Mexannueckue KoneOaHus https://m.edsoo.ru/7f41a4a6
2.2 8 1 3

MexaHnueckne BOJIHBI. 3BYK

Bbu6nuoreka [JOK
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Uroro no pazneny

15

Pasnen 3. DiieKTpOMarHuTHOE 1M0Jie M 3J1eKTPOMArHUTHBIE BOJIHbBI

31 DJIEKTPOMArHuTHOE MOJE U 6 bubmuorexa [JOK
’ 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3gen 4. CBeToBLI€ IBJIEHUSA
41 6 bu6mmorexa [IOK
’ 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
49 6 bu6mmoreka [IOK
’ JIuH3BI 1 onTHYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
4.3 Paznoxxenue 6ernoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 5. KBanToBbIe IBJIeHUS
51 4 bu6mmorexa [IOK
’ Hcnyckanue v morionieHne cBeTa arToMOM https://m.edsoo.ru/7t41a4a6
59 6 bubmuorexa [JOK
' CtpoeHne aTOMHOTO siipa https://m.edsoo.ru/7f41a4a6
53 7 bubmuorexa [JOK
' SnepHble peakiuu https://m.edsoo.ru/7f41a4a6
17

Hroro no pazneny
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Pa3nea 6. IloBTopuTe1bHO-0000 1HAI0IIM I MOYJIb

6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bubmmoreka [IOK
' Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny ?
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos
No DJIeKTPOHHbIE
11-/11 uudposbie
KonrTpoabneie | IIpakTuyeckue | ofpasoBareibHbIE
Tema ypoka Bcero padoThI padoThI pecypcebi
1 ®du3nka — Hayka o npupone. AsneHus
PUPOJIBI
2 ®dusnuecKkue SBICHUS
3 Ou3nyecKue BEIMYUHBI U UX U3MEPEHUE
Ypok-uccnenopanue "M3mepenue
4 TEMIIepaTypbl IPHU MOMOIIH KHJIKOCTHOT'O 1
TEPMOMETPA U JAaTYMKA TeMIlepaTypbl"”
Meroasl HaydyHOrO 1o3HaHus. Onucanue Bbu6nmuoreka [JOK
5 . .
(U3NUECKUX SIBICHHUH C TTOMOIIBIO MOETICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoTes3bl:
6 JAIbHOCTH MOJETA HIapUKa, MYIIEHHOTO 1
TOPU3OHTAIILHO, TEM OOJIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"
7 Crpoenue BemiecTBa. ONbITHL, JOKA3bIBAIOIINE bubmmoreka [JOK
JMCKPETHOE CTPOEHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
2 bu6mmorexa [IOK
JIBM>KeHUE YacTHII BEISCTBa https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OMbITHI 110 1
HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B)
10 ArperaTHbl€ COCTOSIHHS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.
11 O6o06menne no pazueny «llepBoHauanbHbie bubmmoreka [IOK

CBCACHUA O CTPOCHUU BCUICCTBA»

https://m.edsoo.ru/ff0a0378
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Mexanundeckoe aBuxeHue. PaBHoMepHOE 1

Bbu6nuoreka [JOK

12 HEpaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
13 bu6mmorexa [IOK
Cxopoctb. EquHuIeI cKOpocTr https://m.edsoo.ru/ff0a079c¢
14 bubmuorexa [JOK
Pacuer myTH 1 BpeMeHH IBUKECHUS https://m.edsoo.ru/ff0a0ae4
15 bu6mmorexa [IOK
WNueprusa. Macca — Mepa HHEPTHOCTH T https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. Pacuet Macchl u Bbu6nuoreka [JOK
o0BeMa Tena Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIa6opaTopHa;.1. pabora 1 «OnpenencHue
IJIOTHOCTHU TBEPJIOTO Teay
18 Pemenne 3agau mo reme "I1IoTHOCTH Bbu6nuoreka [JOK
BemiecTa" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas padota 2 «M3y4yeHue
20 3aBUCUMOCTH pacTsbKeHHs (nedopmarum)
MPYXUHBI OT MPUIIOKEHHON CHITBI»
21 SBnenue tarorenus. Cuia TSHKECTH
CBs3b MEXKY CHUJION TSYKECTH M MAacCOM Tea. Bu6miorexa 1{OK
2 Bec Tena'; Pemrenne 3agay mo teme "Cuia https://m.edsoo.ru/ff0al 778
TSKECTH
73 Cuna TsKeCTH Ha IPYTUX IUIaHEeTax. bubmuorexa [JOK
dusnyecKkue XapakKTepUCTUKH TUTAaHET https://m.edsoo.ru/ff0al1502
4 bu6mmoreka [IOK
N3mepenue cuit. JluHamomeTp https://m.edsoo.ru/ff0al8cc
75 bubmuorexa [JOK

Bec tena. HesecomocTh

https://m.edsoo.ru/ff0al778
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CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OJHON

bubmunoreka LIOK

26 . .
npsiMoii. PaBHOACHCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70

27 Pemienue 3amgau no reme "PaBHonelicTByro1Ias
cur"

28 Cuua TpeHus u e€ BUIbl. TpeHue B mpupoje u bubnmoreka [JOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabGopaTtopHas pabora 3 «3ydenue

29 3aBUCUMOCTH CHJIBI TPCHHS CKOJIBKCHUS OT
CHUJIbI IaBJICHUS M XapaKTepa bubmuoteka [JOK
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH» https://m.edsoo.ru/ff0alcc8

30 Pemenue 3amau Ha onpeencHue
PaBHOACHCTBYIONIEH CUIIBI
Pemenue 3amau mo Temam: «Bec Tenay, Bu6nuorexa LIOK

31 «['paduueckoe nzodbpaxenue cuiny, «Cuibmy, https://m.edsoo.ru/ff0alde0
«PaBHOAEHUCTBYIOIIAs CUID)

Kontposbnas padota 1 mo remam:

1 «MexaHndeckoe JBIKeHHEe», «Macca,
MJIOTHOCTBY, «Bec tenay, «'padudeckoe
n3o0paxkeHue crny, «CHIbh»

3 JHasnenne. CriocoObl yMEHbBIIICHUS U bubmoreka [JOK
YBEIUYEHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubmuoreka [JOK
0T 00BbEMa, TeMIIEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHust TBEPIBIMU TEJIAMH, bu6mmoreka [IOK
SKUIKOCTSIMU M ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHne B )XKHMAKOCTHU U ra3e, BhI3BaHHOE bu6mmoreka [IOK
IEWCTBUEM CHUIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o reme «JlapineHue B bubmunoreka LIOK

SKUIKOCTH U Tra3e. 3axoH Ilackamsa»

https://m.edsoo.ru/ff0a2826
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38

CooOmmarommecs: Cocyabl

https://m.edsoo.ru/ff0a2970

39 bu6mmoreka [IOK
I'unpaBnuyaeckuii mpece https://m.edsoo.ru/ff0a3136

40 ManomMmertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC

41 ATmocdepa 3eMiIH U IPUYHUHBL €€ bubmmoreka [IOK
CYIIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a

42 bu6nuoreka [IOK
Bec Bo3nyxa. ATMOochepHOE 1aBlIeHHE https://m.edsoo.ru/ff0a2b5a

43 N3mepenne armocdeproro nasneHus. OnbIT bubmuoreka [{OK
Toppuyennu https://m.edsoo.ru/ff0a2da8

44 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTHI HaJ] YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4

45 Bapomerp-aneponn. AtmochepHoe qaBieHne bubmmoreka [JOK
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3agad mo teme " AtmochepHoe
napieHue"

47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B bubmuoreka [{OK
HUX TeJIo. ApXUMeI0Ba CUiia https://m.edsoo.ru/ff0a3276

48 JlaboparopHas pabota 4 «OnpenencHue bubmmoreka [JOK
BBITAJIKMBAIOIEH CUJIBI, ICHCTBYIOIIEH Ha https://m.edsoo.ru/ff0a33fc
TEJO, OTPY>KEHHOE B JKUKOCTH)

49 Jlaboparopnas paboTa 5 o Teme bubmmoreka [JOK
«HccnenoBanre 3aBUCUMOCTH Beca Tea B https://m.edsoo.ru/ff0a3514
BOJIC OT 00bEMa MOTPYKEHHOU B KUAKOCTh
YacTH Tea

50 bu6mmoreka [IOK
[1naBanue Ten https://m.edsoo.ru/ff0a3a96,

51 JlaGopaTtopHas padora 6 "Konctpyupoanue

apeoMeTpa MUiIM KOHCTPYUPOBAHUE JOJIKH U
omnpeeneHue e€ rpy3onoabEMHoCTU"
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Pemenue 3agau no remam: «llmaBanue cynos.
Bo3znyxormiaBanuey, «/laBnenue TBEpAbIX TEI,

Bbu6nuoreka [JOK

52 5 https://m.edsoo.ru/ff0a3654
KUJKOCTEU U Ta30B»
53 KonTtponbnas padora 2 1o teme «/laBnenue
TBEPABIX TN, KUJAKOCTEH U ra30B»
bu6mmoreka [IOK
54 Mexannueckas pabota
P https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
55 MomnocTts. EquHuie MomHocTi
Hl S Hl https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenosanue "Pacuér MomHoCcTH, 1
pa3BUBaeMOM IIpU MOABEME I10 JiecTHULE"
57 IIpoctsie Mexanusmel. Peryar. PaBHoBeCcue
CWJI Ha pblyare
Pbruaru B TexHUKe, OBITY U IPUPO/IE. Bu6mmorexa LIOK
58 JlaboparopHas pabora 7v 0.5 https://m.edsoo.ru/ff0a478e
«MccnenoBanue ycnoBHil paBHOBECHS
phIuara»
Penrenue 3amad mo teMe «Y CII0BUA bu6mmoreka [IOK
59
paBHOBECHS pbIyara https://m.edsoo.ru/ff0a48a6
Koaddurment nosesnoro necTpust
60 MexaHu3ma. Jlaboparopnas padota 8 0.5
«3mepenue KII/] HakIOHHOHN TIIOCKOCTH
61 Pemenue 3agau no reme "PaboTa, MOIIHOCT®, Bbu6nuoreka [JOK
KIL1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunetuueckas u bubmuorexa [JOK

MOoTCHIUAaJIbHAas SHECPIuAa

https://m.edsoo.ru/ff0a4252,
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63

3aKOH COXpaHECHHSI MEXaHUYECKON SHEPTUr

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-DKCIIEpUMEHT 110 TEME
"JKCepUMEHTAILHOE OIPEEICHHE
W3MEHEHHS KMHETHYECKON M MOTCHITNATLHOM
SHEPTUHU MPU CKATHIBAHUM TEJIA O
HaKJIOHHOM IJIOCKOCTH"

65

KonTtponbnas padora 3 o teme «Pabota u
MOITHOCTb. DHEPTUS»

66

Hroroseiii ypok. PaboTa ¢ TekcTamu 1o Teme
"MexaHndeckoe aBrkenue'” . Itorosas
KOHTpPOJIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Wroroseii ypok. Pabora ¢ TekcTamu 1o Teme
" JlaByieHUE TBEPJIBIX TEJ, )KUAKOCTEU U
razos"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0adffe

68

Hrorosslii ypok. PaboTa ¢ TekcTamu 1mo Teme
"Pabora. MomHOCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

12
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8 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
N Tema ypoka uuppoBLIe
n/n Konrpoabnsbie | IIpakruyeckue | ofpaszoBareibHbIE
Bcero padoThI padoThI pecypcebi
BBOIHBIN MHCTPYKTaX 110 TEXHUKE Bu6morexa [TOK
1 6e3onacHoctu. OCHOBHBIE HS)JIO)KGHPI&I https://m.edsoo.ru/f0a5256
MOJICKYJISIPHO-KMHETUYECKOM TEOPHH U MX
OTIBITHBIE TTOJITBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT
3 Monenu TBEPAOTO, KUAKOTO M ra3000pa3zHOro bubmmoreka [IOK
COCTOSIHUH BeIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO H
4 razo00pa3HOro COCTOSHUI BEIIeCcTBa Ha
OCHOBE TOJIOKEHU I
MOJIEKYJISIPHOKHHETUYECKOW TEOpUHU
s Bbu6nuoreka [JOK
Kpucrannmuueckue u amopgHbIe TEna https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KalWUISIPHOCTbD. bubmmoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
; Bbu6nmuoreka [JOK
TennoBoe pacimpeHue u cxaTue https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YaCTHUI]
Buytpennss sHeprus. CriocoObl H3MEHEHUS bubmmoreka [IOK
9 .
BHYTpPEHHEH SHEPTruu https://m.edsoo.ru/ff0a5c60
10 bu6mmoreka [IOK
Bunsl Tenonepenaun https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepenmus "TIpakTudeckoe 1 bubnnorexka HOK

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB BCIICCTB U

https://m.edsoo.ru/ff0a65c0
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MaTepHalioB B IEJISAX dHEprocoOepekeHus "

12 KonnuectBo TEILIOTEHL. Y IenbHas bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeH#He TerioBoro 6ananca. TemmooOMeH bubnmoreka [JOK

13
U TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnast pabora "HcciaenoBanue

14 SIBJICHUS TETUIOOOMEHA TP CMEIITUBAHUH bu6nuoreka [IOK
XOJIOAHOU U Topsueit BoAbI" https://m.edsoo.ru/ff0a6a98
Pacuer konmuecTBa TEMIOTHI, HEOOXOIUMOTO

15 JUIS HArPEBAHMS TEJIa U BBIAEISIEMOr0 UM MIPU
OXJIaKICHUU
JlaGopatopHnas pabora "Onpeznenenue Bu6muotexa [JOK

16 .

YIETBHOU TEMI0EMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TeraoTa bubnmoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[ImaBienue u oTBEpACBaHUE Bubmiorexa [IOK

13 KPUCTAITUYECKUX TEN. Y IeTbHAs TeIIOTa https:/m.edsoo.ru/ff0a71d2
TUTaBJICHUS

19 JlaGopatopHnas pabora "Onpeznenenue Bubmuotexa [JOK
YACIBHOU TETIOTHI TIIaBICHUS JThaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHICHCAIIHSI. bu6mmoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c¢
Kunenwne. Y aenpHas Temiora
mapoo0pa3oBaHus U KOHJICHCAIIUH. but6mmoreka [IOK

21
3aBUCHMOCTB TEMITEPATypPhl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHHS

- BnaxxnocTs Bozmyxa. JlabopaTopnast pabota Bu6miorexa LIOK

"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH

https://m.edsoo.ru/ff0a7628
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BO3YyXa"

23 Pemenue 3agau Ha onpeneneHne BIaKHOCTH
BO3yXa

24 [TpuHIIKTIBI paOOTHI TETIJIOBBIX JABUTATEIICH.

[TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CTOpaHus

25 KIIJI renmoBoro aurarens. TemnaoBbie but6mmoreka [IOK
JIBUTATENN U 3al[UTa OKpYXKaroliel cpeabl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHMs U IIPEBPALLECHUS SHEPTUHU B
TEIUIOBBIX Mpolieccax

27 [ToaroroBka Kk KOHTPOJILHOU paboTE MO TEME bubnmoreka [JOK
"TennoBble saBNeHUs. I3MeHeHne arperaTHbIx https://m.edsoo.ru/ff0a832
COCTOsIHMI BemiecTBa"

28 KonTponbnas padota 1 mo teme "TeroBsie bubnmoreka [JOK
saBNeHMs. MI3MeHeHne arperaTHbIX COCTOSIHUIN https://m.edsoo.ru/ff0a86ae
BenrecTna"

29 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUYECKUX
3apsA0B. DJIEKTpU3alus TeJl HHAYKIUEN U TPU
CONPUKOCHOBEHUU

30 B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4

31 DinekTpuyeckoe nojie. HanpsokeHHOCTh bubmuoreka [JOK
aNeKTprUdecKoro nosis. [puniun https://m.edsoo.ru/ff0a8a0a
CYTIEPTIO3UIINH ICKTPUUECKUX TOTCH

32 Hocurenu smekTpuyeckux 3apsuoB.

DneMeHTapHbIi 3apsa. CTpoeHue aroma

33 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bubmmoreka [JOK
COXpaHEHHMS AIEKTPHUUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6

34 Pemenue 3ana4 Ha NpUMEHEHUE CBOMCTB bubmmoreka [JOK

QJICKTPHUYCCKUX 3aps/10B

https://m.edsoo.ru/ff0a90cc
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35 DJIEKTPUYECKUH TOK, YCIOBUS €TI0 bubmuoteka [JOK
CyIIecTBOBaHMS. MICTOUHUKH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
36 JlelicTBUs 3IEKTPUUECKOTO TOKA. JlencTBue bubmuoreka [{OK
AJIEKTPUUYECKOTO TOJISI Ha TIPOBOJHHUKH U https://m.edsoo.ru/ff0a96b2
TUDIIEKTPUKU
37 DNEeKTPUYECKHUI TOK B METAILJIaX, )KUJKOCTAX U bubnmoreka [JOK
razax https://m.edsoo.ru/ff0a9838
38 DnekTpruyecKkas lernb U €€ COCTaBHbIE YacTH
39 Cuna Toka. bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6
40 DJIeKTpuYecKoe HanpshkeHue. BonbTMmerp. bubmuoteka [JOK
https://m.edsoo.ru/ff0a9%e14
41 ConpoTuBiieHUE MPOBOJHUKA. Y ACITBHOE bu6mmoreka [IOK
COIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
42 Jlaboparopnast pabora "M3mepenue u
perynupoBaHue cuibl Toka. M3mepenue u
peryiaupoBaHue HanpsHKeHus"
43 Jlaboparopnas paboTa "3aBHCUMOCTh bubnmoreka [JOK
AJIEKTPUYECKOTO COMTPOTHBIICHUS POBOIHUKA https://m.edsoo.ru/ff0aa738
OT €ro JJTMHBI, TUIOMIA/I TIOTIEPEYHOTO
cedyeHus u martepuaia”
44 3aBUCHMOCTD CUJIbI TOKA OT HAIIPSHKCHHUS. bubmmoreka [JOK
3akon OMa 71 ydacTKa [enu https://m.edsoo.ru/ff0aa44a
45 Jlaboparopnas pabota "HccrnenoBanue bubmmnoreka [JOK
3aBUCHMOCTH CHJIBI TOKa, HAYIIETO Yepe3 https://m.edsoo.ru/ff0aa04e
PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3ucrope”
46 [TocnenoBarenbHOE U MapaJUIEIbHOE
COEMHEHUS POBOIHUKOB
47 Jlaboparopnast padota "IIpoBepka mpaBuia bubnuoreka [JOK
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CJIOKEHHUSI HAIIPSHKEHUN TIpU
MOCJIEI0BATEIHLHOM COETUHEHUH JIBYX
pe3uctopos"

https://m.edsoo.ru/ff0aaas58

48 Jlaboparopnas padota "IIpoBepka mpasuiia bubmmoreka [JOK
JUISL CHJTBI TOKA MIPU MapajjieIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"

49 Pemrenue 3a1au Ha npumeHeHue 3akoHa Oma bubnmoreka [JOK
IUISL Pa3IUYHOTO COCTUHEHUS TIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

50 PaboTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akon [xoyns-Jlenna https://m.edsoo.ru/ff0ab124

51 DNEeKTPpUYECKHE e U MOTPEOUTENN bubmuoteka [JOK
ANEKTPUIECKOM HEepruu B ObITYy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe

52 Pemenue 3aga4 Ha npyUMEHEHUE 3aKOHA
Jxoynsa-Jlenma

53 [ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe bubnuoreka [JOK
"DyIeKTpUUecKue 3apsaabl. 3apsKCHHBIC Tena U https://m.edsoo.ru/ff0abd2¢
ux B3auMoaercTBua. I1locTOSHHBIN
AIEKTPUUYECKUN TOK"

54 KonTponbHas pabota mo Teme bubmuoreka [JOK
"DneKTpudecKue 3apsabl. 3apsHKCHHBIE Tea ’ https://m.edsoo.ru/ff0abea8
ux B3auMoaercTBus. IlocToSHHBIN
AIEKTPUUYECKUN TOK"

55 ITocTossHHBIC MAarHUTHI, UX B3aUMOJICHCTBIE

56 VYpok-uccnenosanue "M3yuenue nonei bubmmnoreka [JOK
ITOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0

57 MarnuTtHoe nojie. MarauTHoe nosie 3eMiId | but6mmoreka [IOK
€ro 3HadeHue I )KU3HA Ha 3eMIie https://m.edsoo.ru/ff0acOba

58 OmnbIT OpcTena. MarHuTHoOE 1moje https://m.edsoo.ru/ff0ac1d2

SJICKTPHUYCCKOI'0 TOKa MarauTHOE T10J1e
KaTylmiKyu ¢ TOKOM
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HpI/IMeHeHI/Ie OJICKTPOMAardHuTOB B TCXHUKE.

bu6mmoreka [IOK

59 ! https://m.edsoo.ru/ff0ac74a
60 JlaboparopHas pabota "M3ydeHue aericTBus 1 1
MarHUTHOT'O T0JIs1 Ha IPOBOJHUK C TOKOM"
JIEKTPOJBUTATEH TIOCTOSTHHOT'O TOKA.
61 I?Icflonlz,(;iBaHieeaneK(;;o(;[BnrzTZne(I)ﬁ“z 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0ac86¢
TEXHUYECKHUX YCTPOHUCTBAX U HA TPAHCIIOPTE.
62 Onpitel ®apanes. 3aKOH 31EKTPOMAarHUTHOM 1
uHaykuuu. [pasumno Jlenna
Onektporereparop. CrocoObl MoTydeHUs
63 3JIEKTPUYECKOW SHEPTUU. DIEKTPOCTAHIINHI 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe 1
"MarauTHsbIe siBIICHUS"
65 KoHnTtponbhas pabota mo teme "MarHuTHbie 1 bubmuorexa [JOK
apneHus" https://m.edsoo.ru/ff0acb14
66 HroroBeiit ypok. OOIICHUST IO TeME 1 bubmuorexa [JOK
"TemoBbIe siBIECHUS" https://m.edsoo.ru/ff0accSe
Wroroseiit ypok. O6001eHS 110 TEME bubnmoreka [IOK
67 "TTOCTOSTHHBIH AIMEKTPUYECKUH TOK. 1 https://m.edsoo.ru/ff0acdc6
MaruauTHbIe sIBIICHUS"
68 NroroBsii KOHTpOIbHAS paboTa 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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9 KJIACC

KoanuecTBo 4acos DJIEKTPOHHBIE
Ne uudgposbie
w/n Tema ypoka
KonrpoabHbie| [Ipakrudyeckue| 00pasoBaTe/ibHbIE
Bcero padoTbl padoThI pecypcbl
BBOAHBII HHCTPYKTAXK MO TEXHUKE
1 0e301acHOoCTH. MeXxaHn4ecKoe ABMKEHYE.
MarepuanbHas TOUKa
) Cucrema orcueta. OTHOCUTEILHOCTh bu6mmoreka [IOK
MEXAHUYECKOI'0 IBIKEHUS https://m.edsoo.ru/ff0ad474
. bu6mmorexa [IOK
3 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHUE https:/m.cdsoo.ru/f0ad19a
4 HepaBHOMepHOE NPAMOIUHENHOE ABUKCHUE.
Cpenssisi © MTHOBEHHAsI CKOPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. bubmmoreka [IOK
> Yckopenue https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSMOIMHENHOTO
6 paBHOYCKOpPEHHOTO ABMXeHus. [ paduk
CKOpOCTH
JlaGopatopHas padora 1 "OnpeneneHue BuGmiorexa LIOK
7 YCKOPEHHUS TeJIa IIPU PAaBHOYCKOPEHHOM 1 https://m.edsoo.ru/ff0adb18
IBWKEHUH 110 HAKJIOHHOM IUIOCKOCTH" — .
8 CBobOonHoe manenue ten. OneiTel [anmnes
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH. BuGmiorexa LIOK
9 [Tepuon u yactora oOpamieHus. JInneiHas u https:/m.edsoo.ru/ff0ac1 76
yTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE

11

ITepBbiii 3ak0oH HptoTOHA. BEKTOp CHITBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae612
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Bropoii 3akon HetoTona. PaBHoieiicTByr01mast

but6mmoreka [IOK

12 cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3akoH HeroTona. Cyneprno3unus Cui Eggﬁ;ﬁiﬁiiﬁi f02c082
14 Pemrenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB Bubmuotexa [JOK
Herotona https://m.edsoo.ru/ff0aebbc
bu6nuoreka [IOK
15 Cuia ynpyrocti. 3akon T'yka https://m.edsci.ru/fanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctun»
17 Jlabopartopnast pabota 2 «OmnpeneneHue bubmuoteka [JOK
KECTKOCTH TIPYKUHBI https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cuira TpeHHs https://m.edscI;E).ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuia TpeHUs» bubmorexa [OK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopnas pabora 3 "Onpenenenue Bu6muotexa [JOK
KO3 pHUIHIEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemrenue 3agad mo teMe "3akonbl HeroToHa. but6mmoreka [IOK
Cuna ynpyroctu. Cuita TpeHus"” https://m.edsoo.ru/ff0afb8e
2 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHS https://m.edsoo.ru/ff0af044
Ypok-koudepenius "JIBuxKeHUE TEI BOKPYT
23 rpaBuTarmoHHoro neHTpa (ConHeunas
cuctema). ["amaktuku"
24 Pemenue 3agau mo teme "Cuia TSHKECTH B bubmunoreka LIOK
3aKOH BCEMUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5{8
75 [TepBast kocmuyeckas ckopoctb. HeBecoMoCTh bubnuotexa [JOK

U TIEpErpy3KH

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepraIbHOW TOYKHU.
AbcomoTHo TBEpHOe Teno. PaBHoBecue

bubmuoreka [IOK
https://m.edsoo.ru/ff0afe36

26 TBEPIOTO TENA € 3aKPEIIEHHON OCBIO
BpaIlICHUS
27 MowmeHnT cuibl. LleHTp TskecTn
78 Pemenue 3agau mo Teme "MOMEHT CHIIBL. bubmunoreka LIOK
Lentp TsoKecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe bubmuoteka [JOK
29 "MexaHnyeckoe IBIKeHne. B3aumonencreue https://m.edsoo.ru/ff0b0408
Ten"
KonrponsHas padora 1 mo Teme Bubmuotexa [JOK
30 "Mexannueckoe IBIKeHue. B3anmonelicteue https://m.edsoo.ru/ff0b06ec
Ten"
Nmnynbce Tena. Umnynbe cuiibl. 3aK0H bubnuoreka [JOK
31 COXpaHEHUS UMITYJIbCa. YTIPYroe U Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aHlMOJIECIICTBUE
1 Pemenue 3ana4 no teme "3aKOH COXpaHEHHUSI Bu6muotexa [JOK
umnynbca" https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepenius "PeakTUBHOE IBUKECHUE B
MpUPOJE U TEXHUKE"
34 Mexanunueckasi paboTa U MOITHOCTb Bu6muotexa [JOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cutbl TSKECTH, CHIIBI YIIPYTOCTH U bubmuotexa [JOK
CHUJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora 4 «OnpeneneHue
36 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBUKCHHUH TeJa 10 TOPU30HTATHHON
MTOBEPXHOCTH»
37 CBs13b 2HEpruu U padoThl. [loTeHIMaTBHAS

SHEprus
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Kunernueckas sneprus. Teopema o

bubmunoreka LIOK

38 KUHETHYECKOU YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUS SHEPTHH B MEXAHHUKE
Jlaboparopnas padota 5 «M3yueHne 3aKoHa bubnmoreka [JOK
40
COXpaHEHHS SHEPTUN» https://m.edsoo.ru/ffObl12fe
41 KonebarenbHoe ABUIKEHHE U €TO bubmunoreka LIOK
XapaKTEPUCTHKHI https://m.edsoo.ru/ff0b1858
47 3aryxatomue Kojiebanus. BeiHyK/1IeHHBIS but6mmoreka [IOK
koJsieOanms. Pe3onanc https://m.edsoo.ru/ff0b2010
43 MareMaTnyecKkuil U Npy>KUHHBIM MasITHUKH
Vpok-uccienoBanue «3aBUCUMOCTD IIEpHOIa
44 K(E)ne6aHm71 OHT JKECTKOCTH MPY>KUHBI U ﬁacfm Bubmmorexa [IOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHre SHEPTUN IPU MEXAHHUECKUX
KOoJIeOaHMIX
JlaGopaTopras pabora 6 «OnpeneneHue
46 ‘IaCTOI")FI)I I/Ipneplfo/:[a Kone6aHI/II)I71I1[1py>KHHHor0 Bubmmorexa [IOK
https://m.edsoo.ru/ffOblaec
MasITHAKA»
JlaboparopHnast pabora 7 «IIpoBepka
47 HGBaBI:/ICHI\IZOCTI/IpHepHOI[a K0§e6aim71 rpysa bromorexa LIOK
’ https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanndeckue BotHbI. CBOMCTBA
48 MeXaHn4eckuXx BoJIH. [IpogosibHbIE 1 bubmmorexa [OK
https://m.edsoo.ru/ff0b2 1 fe
MTOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOJTHBI B
TBEPAOM Tene. CelicMuueckue BOIHBI"
50 3Byk. PactipocTpaHeHue u OTpakeHHUE 3ByKa
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Ypoxk-uccnenoanue "Habmonenue

> 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

57 I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53 Ypok-koHpepeHus "YapTpazByk u bubnmoreka [JOK
nH(}pa3ByK B IPUPOJIC U TEXHUKE"

54 [ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe bubmuotexa [JOK
"3akoHbI cOXpaHeHUs1. MexaHn4ecKue https://m.edsoo.ru/ff0b2510
KoJieOaHUs U BOJTHBI"

55 KonTpomnpHas padora 2 o Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KoJeOaHus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE M0JIe. DJIEKTPOMArHuTHbHIE bubmuotexa [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH

58 Ypok-koHpepenmus "[kana bubnmoreka [JOK
3JICKTPOMArHUTHBIX BOJIH. Mcrionb30Banue https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H"

59 VYpok-uccnenosanue "M3ydeHue cBONCTB bubmmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO https://m.edsoo.ru/ff0b2c6e
MOOMIIBHOTO Tenedona"

60 Pemenue 3agad Ha onpeieIeHHe 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

61 DnekTpoMarauTHas mpupoja ceera. CKOpocThb bubmmoreka [JOK
cBeTa. BomHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0

62 Ucrounuku cBeta. [IpsmonrHeitHoe bubmmoreka [JOK
pacripocTpaHeHue cBeta. 3atmMenus ConHua u https://m.edsoo.ru/ff0b3658
Jlynb1

63 3akoH oTpaxkeHus cBeTa. 3epkana. Pemienue bubmmoreka [JOK

3aa4 Ha TPUMCHCHHUC 3aKOHA OTPaKCHU

https://m.edsoo.ru/ff0b38c4
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CBCTa

64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnuoteka [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubmmoreka [JOK
Vcnonp30BaHKe MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3cSc
OTPaXCHUS B ONTHYECKHUX CBETOBOAAX
66 Jlabopartopnast pabora 8 "MccnenoBanue
3aBHCUMOCTH yTJIa MPEIIOMIICHHS CBETOBOTO
Jyda OT yrijia MaJieHus Ha TpaHuIle
"Bo3ayxcTekio""
67 Ypok-koHpepeHmus "Vcnonb30BaHNEe TOTHOTO
BHYTPEHHET0 OTPAKCHHUSI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3b"
68 JInma3el. OnTHdecKas cuia JTMH3bI but6mmoreka [IOK
https://m.edsoo.ru/ff0b3{2c
69 [TocTpoenue n300paKeHM B THH3AX bubnmoreka [JOK
https://m.edsoo.ru/ff0b444a
70 Jlaboparopnas padota 9 "Onpenenenue bubnuoteka [JOK
(hOKYCHOTO PACCTOSIHUS ¥ OTITUYECKON CHJIBI https://m.edsoo.ru/ff0b4206
cobuparomen TUH3b1"
71 Ypok-koHpepenus "OnTudaeckue THH30BbIC bubmmoreka [JOK
npubopsr" https://m.edsoo.ru/ff0cOa7e
7 but6mmoreka [IOK
['ma3 xak onruyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "edekrsr 3penus. Kak

COXpaHUTH 3peHue"
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Paznoxenue 6enoro ceera B crieKTp. ONBITHI

bubmunoreka LIOK

4 H .C .
7 pioTOHA. ClI0KEeHHE CIIEKTPAIbHBIX [BETOB hits:/m.edsoo.ru/ fOCOf4c
Hucnepcus cera
Jlaboparopnast pa6ota 10 "OmnbIThI 110
75 Pa3IoKEHHUIO OEJIOT0 CBETa B CIEKTP U bubmuoteka [JOK
BOCITPHUSTHIO IIBETA TIPEIMETOB MIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUHN Yepe3 IIBETOBbIC PUIbTPHI"
76 VYpok-nipakTukym "BoHOBBIE CBOICTBA CBETA!
aucriepcust, uHTepdepennns u qudppakuus”
77 Kontponbras padota 3 o teme
«["eoMeTrpuueckas ONTHKa»
3 Omnsitel Pe3epdopaa u rianerapHas Moieb bubnmoreka [JOK
atoma [locrymnarst bopa. Moaens atoma bopa https://m.edsoo.ru/ff0c12a8
79 Hcnyckanue u MOIIOMIEHUE CBETa aTOMOM. Bu6muotexa [JOK
KBanTsl. JInHeiuaTsie CrieKTpbI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HabmroneHue ciekTpoB bubmuoteka [JOK
HCIycKaHus" https://m.edsoo.ru/ff0c1550
21 Snepnas ¢puzuka. PannoakTuBHOCTD U €€ BUIBI Bu6muotexa [JOK
https://m.edsoo.ru/ff0c1672
22 Crtpoenne atomHoro siapa. Hykionnas Moaenb bubnuoteka [JOK
https://m.edsoo.ru/ff0c18ac
23 PannoaktusHbIe peBpanieHus. M3oromnsl Bu6muotexa [JOK
https://m.edsoo.ru/ff0clal4
24 Pemrenue 3agad mo treMe: "PagyoakTHBHBIE but6mmoreka [IOK
npeBparnieHus" https://m.edsoo.ru/ff0c1b4a
35 IIepuon nonypacnana
26 Ypok-koHpepenius "PagnoakTuBHbIC bubnuoteka [JOK

W3JIy4EHHS B IPUPOJE, MEAUIIUHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126
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R7 SAnepHble peakiyy. 3aKOHbI COXPAHEHUS Bu6muotexa [JOK
3apsiI0OBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
23 DHeprus CBI3U aTOMHBIX sziep. CBsA3b MACChI U bubmuoreka [JOK
SHEPTHH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3ampau no reme "SAnepueie peakuuu”
90 Peakuuu cunrtesa u nenenus saep. IcTouHukn but6mmoreka [IOK
sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SnepHas s3HEpreTUKa.
91 JIenCcTBUS paguOAKTUBHBIX U3Iy4YE€HUN Ha
JKVBBIE OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe
"3JIEKTPOMArHUTHOE TI0JIC.
92 P https://m.edsoo.ru/ff0c223e
DneKkTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE
SABJICHUS"
93 Kontponbras padota 4 o teme "Snepuas
¢duszuka"
94 HroroBoe 3ansarue mo teme "B3auMoaeiicTBue bubmunoreka LIOK
Ten" https://m.edsoo.ru/ff0c245a
95 HtoroBoe 3ansaTue mo teme "TennoBeie but6mmoreka [IOK
nporecch” https://m.edsoo.ru/ff0c2572
96 Hrorosoe 3anstue nmo teme "KIIJ] TernoBsix bubmunoreka LIOK
JIBHrarenei" https://m.edsoo.ru/ff0c2a22
97 Htoropoe 3ansatue mo teme "KII1J] but6mmoreka [IOK
AIEKTPOYCTAaHOBOK" https://m.edsoo.ru/ff0c2b30
08 HroroBoe 3ausarue mo teme "CBETOBEIC bubmunoreka LIOK
sBacHUS" https://m.edsoo.ru/ff0c2¢52
99 HtoroBoe 3ausaTue mo Teme "3aKoHbI bu6mmoreka [IOK

COXPAHEHHUS B MEXaHUKe"

https://m.edsoo.ru/ff0c2d6a
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https://m.edsoo.ru/ff0c1c58
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
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a

100 Hrorosoe 3anstue no reme «Konedanus u 1 bubmunoreka LIOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 HtoroBoe 3ausaTue mo teme "CBEeTOBEIC 1 bu6mmoreka [IOK
seinerus” "KBanToBas u sinepHas ¢puszuka' https://m.edsoo.ru/ff0c3044
102 HToroBasi KOHTpOJIbHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 27
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
» dusuka, 7 knacc/ benara B.B., JlomauenkoB U.A., [TaneOpatiieB F0.A., AkninonepHoe 00111ecTBO
«M3parenscTBO «lIpocBemenune»
» dusuka, 8 knacc/ benara B.B., JlomauenkoB 1. A., [TaneOpatiieB F0.A., AkninonepHoe 00111ecTBO
«M3narenscTBO «lIpocBemenune»
» dusuka, 9 xknacc/ ,benara B.B., Jlomauenkos M.A., [TaneOpaties FO.A. AxkninonepHoe 00111ecTBO
«M3narenscTBO «lIpocBemenune»
» ®usuka: 7-i k1acc: 6a30BbIl ypoBeHb: yueOHuUK, 7 kiacc/ [lepsimkun .M., Banos A.1.,
Axuunonepsoe obmectBo «M3narensctBo «IIpocemienue»
» ®usuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHuUK, 8 kiacc/ [leppimkun U. M., Banos A. U.,
Axuunonepsoe obmectBo «M3narensctBo «IIpocsemienue»
» ®usuka: 9-i kiacc: 6a30BbIi ypoBeHb: yuebHuk, 9 kiacc/ [leppimkun Y. M., I'yrauk E. M., UBanosB A.
H., Ilerpoa M. A., AkuronepHoe o0riectBo «M3marenbeTBo «IIpocBerienne

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KIIACC

1. MOP® C6opHuk HOpMaTUBHBIX TO0KyMeHTOB. @usnka./ coct. D.J[.Jlnenpos, A.I'.Apkaases.-2-¢
u3n., crepuortun.-M.: Jlpoda, 2008.-107c.

2. ®wusuka. EcrectBo3nanue. Conepkanne oopaszoBanus: COOpHUK HOPMATHBHO-ITPABOBBIX
JOKYMEHTOB M METOJIMYECKUX MaTepHrasioB./ aBTopsl coctaButenu T.b.Bacunwesa, 11.H.MBanoga.
-M.:Bentana —I'pad, 2007.-208c.

3. TIporpammsl 1uist 001ie0O6pa3zoBaTeabHbIX yupexaeHuil. dusuka. ActpoHomus. 7-11ki./ cocr.
B.A.Koposun, B.A.Opnos.- 3-¢ u3z., mepecmotp.- M.: Ipoda, 2010.-334c.

4. @wusuka. 7 kmacc: y4ueb. s obmieoOpasosar. yupexaenuit / B. B. benara, U. A. JlomaueHKOB,
10. A. [Tanebpatnes; Poc. akan. Hayk, Poc. akan. O6pasoBanus, u3a-Bo «IIpocBemenuey. — M.:
[Tpoceemenue, 2014. (Axagemudecknii mkonbHBIN yaeOHUK) (Chepsr).

5. @wuswmka. 3agaynuk. 7 kiace. / JI.A. Apremenkos, U. A. Jlomauenkos, FO. A. [TaneOpaTies; [mox
pen. FO.A. Tlanebparues]; — M: IIpocemenue, 2015.

6. @wusmka. Terpanp-npaktukym. 7 kmacc. / JI.A. Apremenkos, B. B. bemara, H.. Bopon1ona; [rmox
pen. FO.A. Tlanebparues]; — M: IIpocemenue, 2015.

7. ®wusuka. Terpags-Tpenaxkep. 7 knacc. / JI.A. Apremenkos, B. B. benara, H. . Bopontnosa; [mox
pen. FO.A. Tlanebparues]; — M: IIpocemenue, 2015.

8. ®wusuka. Terpamp-sk3amenarop. 7 kimacc. / B.B. XKymaes; [mox pen. F0.A. Ilanebparuer]; — M:
IIpocsenienue, 2015.

9. O®uzuka. 7 Kijacc. OJEKTPOHHOE NpPWIOKEHHE K Yy4deOHMKY aBTopoB B. B. benara,
U. A. Jlomauenkos, 0. A. [Tanebpatiies, — M: IIpocBemenue, 2014.

10. ®usuka. Iloypounple TeMaTHYECKHE pPEKOMEHAAMH. 7 KIACC: MOCoOMe s ydurtener /
A.B.ltonnun, E.B.Kucnsikosa. — M: [Ipocsemenue, 2012.

11. ®uszuka. [Iporpammsl o0meoOpa3oBaTeNbHBIX yupexxaeHuid. 7 — 9 kmaccel./ B. B. benara, B.B.
Kymaes, U. A.Jlomauenkon, lO. A.Ilanebparies; [mox pen. FO.A. IlaneGparmeB]; — M:
IIpocsenienue, 2010.

12. Kabapaun O.®., Opno B.A. ®usuka. Tectbr 7-9 knaccel: Y4ueOHO-METOI. TOCOOHE. —

5-e u3n., crepeotun.- M.: JIpoda, 2001.-96 c.

13. Jlykammk B.U., UBanoBa E.B. Coopuuk 3a1a4u o ¢pusuke 11 7-9 Kiaaccos
o01eo0pa3oBaTenbHBIX yUpexaeHui. -13-e uzn. — M.: [Ipocsemenue, 2000.-224 c.

14. Tectel. ®uzuka. 7-11 xmaccel. — M.: «Omummy, «M3garensctBo ACT», 1999.-208 c.

15. ®usuka. Tecthl. 7- 9 kimaccel: YueOHo-Meto . mocooue./ H. K. 'magpiesa,
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16.

17.

18

N. N. Hypmusnckuii, H. B. Hypmunckas. — M.: [Ipoda, 2001.-160 c.

KonTtponbhsie paboTsl o gusuke B 7 -11 knaccax cpenneit mxomnsl: Aunakt. matepuan/ H.K.
I'mapsimeBa, A.T. I'mazynos, E.M, I'ytauk u np.; [lox pen. 9.E. OBenunk, C. . [llamama. - 2-¢
u31., nepepad. — M.: IIpocsemienue, 1991.-208 c.

Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSATEIbHBIC M KOHTPOJIbHBIC PaOOTHI. M.:
«nekca», 2003. — 128 c.

. [leppimikua A.B. CO6opHuk 3amau mo ¢usuke: 7-9 kmaccel: k ydeOHmkam Ilepermkuna A.B.

«Dusuka. 7 kimaccey, «dusuka. 8 knacey, «duszuka. 9 kmacce»; coct. I'.A.Jlonmosa, M.: 1U3n-Bo
Ox3ameH, 2022.

8 KIIACC

10.

11.

12.

13.

14.
15.

16.

17.

. MOP® COopHUK HOPMAaTUBHBIX ToKyMeHTOB. Puzuka./ coct. D.J1.Anenpos, A.I.ApkanbeB.-2-¢

u3a., crepuotur.-M.: Ipoda, 2008.-107c.
®usuka. EcrectBo3nanue. Coneprkanue oopazoBanus: COOpHHUK HOPMAaTHBHO-IIPABOBBIX

JOKYMEHTOB M METOJIMYECKUX MaTepuanoB./ aBTopsl coctaButenu T.b.Bacunsesa, 11.H./Banoga.
-M.:BenTana —I'pag, 2007.-208c.

. IIporpammsr qyist o61ieo0pa3oBaTeNbHBIX YUpekaeHuid. dusnka. Actponomus. 7-11xm./ cocr.

B.A.KoposuH, B.A.Opnos.- 3-e u3n., nepecmotp.- M.: [Ipoda, 2010.-334c.

®dusuka. [Iporpammer 061eoopa3oBaTenbHbIX yupexaeHuii. 7 — 9 kmaccel./ B. B. benara, B.B.
Kymaes, U. A.JlomauenkoB, FO. A.IlaneGparies; [mox pen. FO.A. IlanebparueB], — M:
[Ipocsemenue, 2010.

®dusmka. 8§ kmacc: yued. ans obmeobpaszoBat. yupexaenuit / B. B. benara, 1. A. JlomadyeHKOB,
10. A. [TaneGpatnes; Poc. akan. Hayk, Poc. akan. O6pa3oBanus, u3a-Bo «IIpocBemenuey. — M.:
[Tpoceemenue, 2014. (Axagemudecknii mkobHBIN yaeOHUK) (Chepsr).

Odusmka. 3agaunuk. 8 kiace. / J[.A. Apremenkos, U. A. Jlomauenkos, 0. A. [TaneOpaTies; [moa
pen. FO.A. Tlane6parues]; — M: IIpocemenue, 2015.

®dusuka. Terpanp-npaktukym. 8 kimacc. / JI.A. Apremenkos, B. B. bemara, H.. Boponiona; [rmox
pen. FO.A. Tlane6parues]; — M: IIpocsemenue, 2015.

®dusuka. Terpags-Tpenaxkep. 8 kmace. / JI.A. Apremenkos, B. B. bemnara, H.. Bopontmosa; [mox
pen. FO.A. Tlanebparues]; — M: IIpocemenue, 2015.

®dusuka. Terpanb-sk3amenarop. 8 knacc. / B.B. Xywmaes; [mox pen. FO.A. [TanebGpatnes]; — M:
IIpocsemnienue, 2015.

Odusmka. 8 Kiacc. ODIEKTPOHHOE TMPUIIOKEHHE K YydeOHMKy aBTopoB B. B. Benara,
. A. Jlomauenkos, 0. A. [lanebpaties, — M: IIpocsemenue, 2014.

Ousnka. [loypodyHsie TemMaTHYECKHME PEKOMEHIAIMHM. 8 KJIAcc: IMocoOwe uisi yduTenen /
A.B.lronaun, E.B.KucnsikoBa. — M: IIpocsemienne, 2012.

Kabapaun O.®., Opnos B.A. ®uzuka. Tectsl 7-9 kimaccel: Y4ueOHO-METO 1. TOCOOHE. —

a. 5-e m3n., crepeoru.- M.: [lpoda, 2001.-96 c.
Jlykamuk B.U., UBanora E.B. COopuuk 3anay no ¢pusuke mis 7-9 kiaccon
o01eo0pa3oBaTenbHBIX yapexaeHui. -13-e uzn. — M.: [Ipocsemenue, 2000.-224 c.
Tectel. ®uzuka. 7-11 kmaccel. — M.: «Omuammy, «M3garensctBo ACT», 1999.-208 c.
®usuka. TecTsl. 7- 9 knacceel: YueOno-meron. nocodue./ H. K. I'maapiiiesa,

a. W.U. Hypmunckuii, H. B. Hypmunckas. — M.: [Ipoda, 2001.-160 c.
KonTtponsHbie padoTsl o gusuke B 7 -11 knaccax cpenneit mxomnsl: unakt. matepuan/ H.K.
I'mapsimeBa, A.T. I'mazynos, E.M, I'ytauk u np.; [lox pen. 9.E. OBenunk, C. . [llamama. - 2-¢
u31., nepepad. — M.: IIpocsemienue, 1991.-208 c.
Kupuk JI.A. ®usuka — 8. Pa3HOYpOBHEBBIE CaMOCTOSTEIBHBIC M KOHTPOJIbHBIC PaOOTHI. M.:
«nexca», 2003. — 128 c.
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18.

19.

20.

21

22.

10.

11.

12.
13.
14.

15.
16.
17.
18.

[Teppimkua A.B. COopHuk 3amau mo ¢usuke: 7-9 kmaccel: k ydeOHmkam Ilepermkuna A.B.
«Du3uka. 7 kmaccey, «dusuka. 8 knacey, «duszuka. 9 kimacc»; coct. I'.A.Jlonmosa, M.: 1U3n-Bo
Ox3ameH, 2022.

YeborapeBa A.B. Tectol no ¢usnke. § kiacc. K yuedbnuky Ilepsimkuna A.B. «Dusuka. 8 kimacey -
M.: U3a-Bo Dx3amen, 2021.

[epeimkun Y. M., UBanoB A. M. ®usuka: 8-if knacc: 0a30BbIi yPOBEHb: YUEOHHUK, AKITMOHEPHOE
obmectBo «M3natenpcTBO «IIpocBemnieHue.

. @usuka. 7-9 kmaccel. Paboune mporpammbl no yueOHukam A.B.Ilepsimkuna, E.M.I'yraux /

aBt.cocT. ['.I".TemokoBa.- Bonrorpaa: Yuutens, 2021.

I'pomuesa O.M. Meronuueckoe nocobue mno ¢usmke. 8 xnacc. K yueonuky Ilepsimkuna A.B.
«®Pm3uka. 8 kmace» - M.: U3n-Bo Ok3amen, 2022.

9 KIIACC

. MOP® Co6opauk HOpMaTHUBHBIX ToKyMeHTOB. du3uka./ coct. D.J1.JInenpos, A.I'.ApkanbeB.-2-¢

u3n., crepuorun.-M.: Jlpoda, 2008.-107c.

®dusuka. EcrectBo3nanue. Coaepsxkanne oopazoBanus: COOpHUK HOPMATHBHO-TTPABOBBIX
JOKYMEHTOB M METOAMUYECKUX MaTepraioB./ aBTopsl coctaBurenu T.b.Bacunwsesa, M. H.VBanoBa.
-M.:Benrana —I'pad, 2007.-208c.

[Tporpamms! 11 001ie00pa3zoBaTenbHbIX yupexaeHuil. dusuka. ActpoHomus. 7-11ki./ cocr.
B.A.Koposun, B.A.Opnos.- 3-¢ u3a., mepecmotp.- M.: Ipoda, 2010.-334c.

@usuka. [Iporpammsl ob61eoOpazoBaTenbHbIX yupexaeHuil. 7 — 9 kmaccel./ B. B. benara, B.B.
Kymaes, U. A.Jlomauenkon, lO. A.Ilanebparies; [mox pen. FO.A. IlaneGparmeB]; — M:
IIpocsemnienue, 2010.

®dusmka. 9 kimacc: y4ued. mis obmeoOpaszopar. yupexaeHuit / B. B. bemara, U. A. JlomaueHkoB,
1O. A. ITaneGparueB; Poc. akan. Hayk, Poc. akan. O6pasoBanus, uzn-Bo «IIpocemenuey. — M.:
[Tpoceemienue, 2016. (AxameMuueckuii MKoJbHBIN yueOHUK) (Chepsl).

®dwusuka. 3agaunuk. 9 knacc. / JI.A. Apremenkos, U. A. Jlomauenkos, FO. A. [TaneGparues; [mon
pen. FO.A. Tlane6parues]; — M: [Ipocsemienue, 2016.

®usnka. Terpaap-npaktukym. 9 xiace. / JI.A. Apremenkos, B. B. benara, H.W1. BoponioBa; [mox
pen. FO.A. Tlane6parues]; — M: [Ipocsemienue, 2016.

®usuka. Terpans-tpenaxep. 9 kmacc. / JI.A. Apremenkos, B. B. benara, H.W. Boponuoga; [mox
pen. FO.A. Tlane6parues]; — M: [Ipocsemienue, 2016.

®dwusuka. Terpagp-ak3amenatop. 9 kmace. / B.B. XKymaes; [mox pen. FO.A. Tlane6Gparues]; — M:
[Ipocsemenue, 2016.

@usuka. 9 kimacc. DNEKTPOHHOE TMpHIIOKEHHEe K ydeOHuKy aBTopoB B. B. benara,
U. A. Jlomauenkos, 0. A. [Tanebpaties, — M: IIpocBemenue, 2016.

®usuka. [Toypounoe Temarnyeckoe miaHUpoBaHue. 9 kiacc : mocobue It yuurtenei
obmmeoOpa3osar. yupexxaenuii / JI. A. Apremenkos, H. . Boponmosa; Poc. akan. Hayk, Poc.
akaj. obpazoBanus, u3a-so «lIpocsemenue». — M. : [Ipocsemenne, 2011.

Kabapaun O.®., Opnos B.A. ®uzuka. Tectsl 7-9 kiaccel: YueOHO-METO 1. TOCOOHE. —

5-e u3n., crepeotun.- M.: JIpoda, 2001.-96 c.

Jlykammuk B.U., UBanora E.B. COopuuk 3anay no pusuke mis 7-9 kiaccon
o011eo0pa3oBaTenbHBIX yUpexaeHui. -13-e uzn. — M.: [Ipocsemenue, 2000.-224 c.

Tectel. ®uzuka. 7-11 xmaccel. — M.: «Omuammy, «M3gatensctBo ACT», 1999.-208 c.

®usuka. TecTsl. 7- 9 knacceel: YueOno-meron. nocodue./ H. K. I'maapiiiesa,

N. . Hypmusnckuii, H. B. Hypmuackas. — M.: [Ipoda, 2001.-160 c.

KonTtponbhsie paboTsl o gusuke B 7 -11 kinaccax cpenneit mxomnsl: Aunakt. matepuan/ H.K.
I'mapsimeBa, A.T. I'mazynos, E.M, I'ytauk u np.; [loa pen. 9.E. OBenunk, C. 4. [llamama. - 2-¢
u31., nepepad. — M.: IIpocsemienue, 1991.-208 c.
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19.

20.

21.

22.

23.

24.

25.

Kupuk JI.A. ®usuka — 9. Pa3HOYpOBHEBBIE CAMOCTOSATEIbHBIC M KOHTPOJIbHBIC Pa0OTHI. M.:
«nexca», 2003. — 128 c.

[Teppimkuna A.B. COopHuk 3amau mo ¢usuke: 7-9 kmaccel: k ydueOHmkam [lepermknna A.B.
«Du3uka. 7 kmaccey, «dusuka. 8 knacey, «duszuka. 9 kmacc»; coct. I'.A.Jlonmosa, M.: WU3n-Bo
Ox3ameH, 2022.

I'pomueBa O.U. Meroauueckoe mocodbue no ¢usuke. 9 xiacc. K yue6nuky Ilepeimkuna A.B.
«®Pm3uka. 9xmace» - M.: U3n-Bo Ok3amen, 2022.

[Mepeimkun M. M., I'yrauk E. M., Banos A. U., TletpoBa M. A. ®usuka: 9-ii kiacc: 6a30BbIi
YpOBEHb: yueOHUK, AKITMOHEpHOE 00mecTBO «M3narenscTBo «IIpocBemieHne.

@usuka. 7-9 kmaccel. Paboune mporpammbl mo yueOHukam A.B.Ilepsimkuna, E.M.I'yrauk /
aBT.coct. ['.I".TemokoBa.- Bonrorpaa: Yuutens, 2021.

I'pomueBa O.M. Tecter mo ¢usuke. 9 xmacc. K yueOnuky Ilepeimkuna A.B., E.IM.I'yTHuk
«®Pm3uka. 9 kmace» - M.: U3n-Bo Ok3amen, 2020.

I'pomueBa O.M. KonTposibHble U camocTosITeNbHbIE paboThl Mo (usuke. 9 kmace. K yueOHUKY
[Teppimkuna A.B., EM.I'ytHuk «®@u3uka. 9 kinace» - M.: U3a-Bo Dx3amen, 2020.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

http://nsportal.ru - counanbHas cetb paOOTHUKOB 0Opa30BaHUS.
http://markx.narod.ru/pic/ - ¢puznka B mkoie.
http://festival.lseptember.ru/articles/ - ¢pecTuBanb negaroruuecKux uaeu
«OTKpPBITBIN YPOK».

http://www.fizika.ru/ - caliT mist yaurenei GU3NKU U X YICHUKOB.
http://www.physics.ru/ - Mmarepuansi Mo Gu3uKe.

www . ege .edu.ru - mHdopmanmonHsii moptan EI'D.

http :// school - collection . edu . ru / - enqunaas xomekius [{OPos
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