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[Iporpamma mo ¢u3nuke Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUsS COCTABJICHAa HAa OCHOBE
MOJIOXKEHUH U TpeOOBaHUU K pPe3ysbTaTaM OCBOCHHMs Ha 0a30BOM ypOBHE OCHOBHOW 00Opa30BaTEIbHOU
nporpammel, npeactaBieHHbIXx B PI'OC OO0, a takxke ¢ yu€ToMm ¢enaepabHONW pabouelt mporpaMmsl
BocniuTanus ¥ KoHnenmuu npemnogaBanust yaeoHoro npeamera «Dusukay.

Copnepxanue mporpamMmbl MO (U3HMKE HANpaBiIeHO HAa (HOPMUPOBAHHME ECTECTBEHHO-HAYYHOM
IPAaMOTHOCTH OOYYaIOLIUXCS M OpraHu3alMi0 H3ydeHUs (GHU3UKM Ha JesITeIbHOCTHON ocHOBe. B
nporpamMMe 1o (hu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO MpeaMeTa B peanu3anuu TpeOOBaHUM
®I'OC OO0 k mnaHupyeMbIM JHUYHOCTHBIM M METAlpeAMETHBIM pe3yjbTaTaM OOyueHHs, a TakKe
MEXIIPEIMETHBIE CBSA3M €CTECTBEHHO-HAYUYHbIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus.

[IporpamMma o ¢u3KKe ycTaHABIMBAET paciipeieieHre yueOHoro MaTepurara o rojam o0ydeHus
(mo kitaccam), mpeasiaraeT MPUMEPHYIO MOCIeI0BAaTeIbHOCTh U3YUYEHHUs TeM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS MIPEIMETHOTO COACPKAHMS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00YJarOIIMXCH.

[Tporpamma mo ¢usnke paspaboraHa ¢ HENbI0 OKa3aHUS METOAMYECKOM IOMOIIM YYUTETIO B
COo3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

dusnka SBIAETCS CHCTEMOOOPA3yIOUIUM JUIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEAMETOB,
MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB W SIBJICHUN, HM3y4aeMbIX XUMHUEH,
Ouosoruei, actpoHomuen u puznYecKoi reorpaduei, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYUHYIO KaPTHHY
MUpa, IPeIoCTaBIseT Hauboee sICHble 00pa3ibl MPUMEHEHUs HAYYHOrO METOJa MO3HaHUs, TO €CTh
croco6a MmoyydeHus JOCTOBEPHBIX 3HAHUN O MHpE.

Opna u3 rIaBHBIX 33724 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHO-HAYYHON TPAMOTHOCTH M MHTEpeca K HayKe Y 00yJaromuxcs.

Wzyuenne ¢usumkm Ha 0a30BOM ypOBHE TpEAINONAraeT OBJAJCHUE  CIETYIOIUMH
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOINMH €CTECTBEHHO-HAY4YHYIO TPaMOTHOCTD:

° HAay4YHO OOBSACHSATH SIBJICHUS
° OLICHMWBATh U IIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAHUAA,

* HHTCPIPETUPOBATH JAHHBIC WU UCIIOJIB30BATh HAYYHBIC NOKA3ATCIbCTBA IJIA MOJYUCHUA
BBIBOIOB.

enu n3yuenus (GU3NKU HA yPOBHE OCHOBHOTO 0OIIeT0 00pa3oBaHus omnpeneneHsl B KoHuenuu
npernofaBaHus ydeOHOro mnpeamera «Du3uka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
denepannu, peanu3yoIUX OCHOBHBIE 00I1€00pa3oBaTeIbHbIE MTPOTPAMMBI, YTBEPKIEHHOU pellleHHEeM
Konnernn MunucrepctBa npocsemienus Poccutickoit @eaepannu (mpotokos ot 3 mekadps 2019 1. Ne
[1K-48BH).

Henu usyvyenus ¢pusuku:

* mpuoOpeTeHHe MHTEpeca W CTpeMJIEHUS OOYyYaloIMXCs K HAyYHOMY M3Y4YEHHIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

* Ppa3BUTUC HpeI[CTaBJ'ICHI/Iﬁ 0 HayYHOM METOAC IIO3HAaHUA )51 (I)OpMI/IpOBaHI/IC
HCCICAOBATCIILCKOTI'O OTHOMICHUS K OKPY’KArOIIHUM SABJICHUSAM

* ¢opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pE3yJbTaTa HM3YYECHHS OCHOB CTPOCHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

*  (opmupoBaHuE NpeACTaBICHUN O posr (PU3UKHU AJI1 Pa3BUTHA JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI;



pa3BUTHE NMPEJCTABICHUHN 0 BO3MOXKHBIX cpepax Oymyreit mpodeccuoHaIbHOM ACSITEIBHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K TalbHEHUIIIEMY O0YUYCHHUIO B ’TOM HAIPABIICHUH.

JlocTukeHre 3TUX Lenei MmporpaMMbl 1o ¢u3MKe Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
o0ecreunBaeTCs PeleHuEM CIEAYIOMUX 3a1aY:

MpUOOpeTeHNe 3HAHUN O JIUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpEeTeHNE YMEHUN OMHCHIBATH M OOBSCHATH (PU3UYECKHE SBICHUS C HCIOJIb30BaHUEM
MOJyYEHHBIX 3HAHUI;

OCBOCHUEC METOAOB peIICHUA HpOCTeI;'IIHI/IX paC‘IéTHI)IX 3aga4dy C
HUCIIOJIB30BaAHHUEM (1)I/I3I/I‘-IGCKI/IX MOHGHCﬁ, TBOPUYCCKHUX U
IIPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4,

Pa3sBUTHC YMCHI/Iﬁ Ha6JIIOI[aTb MNPUPOAHBIC ABJICHHA W BBIIIOJIHATL OIIBITHI, na60paT0pHLIe
pa6OTBI 1 SKCIICPUMCHTAJIBHBIC UCCIICJOBAHHUS C HCIIOJIb30BAHUEM U3MCPUTCIIBHBIX HpI/IGOpOB;

OCBOCHHME MpPHEMOB paboThl ¢ uHGpopMalmerd (GU3HYECKOrO COJEpKaHMsI, BKIIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHHSIX (PU3HMKH, aHAJIU3 U KPUTHYECKOE OLICHHUBAHHE
nHpopManuu;

3HAKOMCTBO CO c(epamu TpodeCCHOHATBHON ICATEILHOCTH, CBS3aHHBIMU C (DU3UKOU, U
COBPCMCHHBIMU TCXHOJIOTUSAAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX CI)PBH'—ICCKOﬁ HAayKH.

Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUs OTBOIUTCS

238 vacoB: B 7 kiacce — 68 yacoB (2 4aca B Heleno0), B 8 kiacce — 68 vacoB (2 yaca B Hezeno), B 9
kiacce — 102 ygaca (3 yaca B Henenio).

[Ipemiaraemerii B mporpamMMe 1o (U3MKE IMepedeHb J1adOpaTOPHBIX PabOT M OMBITOB HOCHUT
PEKOMEHIATEeNbHbIM XapakTep, yUUTeNb JejaeT BHIOOP MpOBeAeHUs Ja00paTOPHBIX pabOT M OMBITOB C
y4€TOM HMHIUBUAYAJIbHBIX OCOOCHHOCTEH OO0YydYalroUIMXCsl, CIUCKA SKCIEPUMEHTAJIbHBIX 3aJaHMH,
IpeJuUlaraeéMblX B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOT'0 SK3aMeHa 1o (pu3mke.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa.

dusuka — HayKa O IIpupoxac. SIBneHus IMpUpOAbI. dusndyeckue SIBICHU: MCXaHHUYCCKUEC, TCIIJIOBBIC,
SJICKTPHUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC.

Ouznyeckue BenuyuHbl. M3mepenue ¢pusznueckux Benuyud. Ousznueckue npudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHasi cuctemMa eIMHULL.

Kak ¢usmuka u apyrue ectecTBeHHbIE HayKd M3y4aloT npupoiay. EcTecTBeHHO-HAy4HBIH METOJ
MO3HAHMS: HAOJIOACHUE, MOCTAHOBKA HAYYHOI'O BOIMPOCA, BBIABMKEHUE THIOTE3, HKCIIEPUMEHT I10

MIPOBEPKE THIIOTE3, O0BsICHEHHE HabIto1aeMoro siBiieHus. Onrcanne GU3NIeCKUuX SBICHUN C TIOMOIIBIO
MOJICIIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE,  AJIEKTPUYECKHUE, MarHuTHBIC, CBETOBBIC SIBJICHUSI.

2. ®usnueckue MpUOOPHI U MPOIIeTypa MPSMBIX U3MEPEHUHN aHATIOTOBBIM U IU(POBBIM IPUOOPOM.
Jlabopamopuvie pabomsl u onsimol.

Omnpenenenre UEHBI JeNIeHUs MIKAIbI H3MEPUTEIHLHOTO MPHoOopa.

H3mepenne paccTosTHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

Omnpenenenue pa3MepoB MaJIbIX TEJl.

vk N e

I/I3MepeHHe TEMIICPATYPHBI IIPHU MTOMOIIHN JKUAKOCTHOI'O TCPMOMETPA U JaTYHUKA TEMIICPATYPHI.
Pasznen 2. HepBOHa‘laJ'll)Hble CBCICHUSA 0 CTPOCHHUM BeLIECTBA.

CTpOeHI/IC BCIIECTBA: ATOMBI U MOJICKYJIbI, UX Pa3MCPBHI. OHBITLI, JAOKa3bIBAOMUE JUCKPETHOC
CTPOCHUC BCIICCTBA.

JIBmxeHue yacTull BeniectBa. CBs3b CKOPOCTH ABM)KEHHUS YaCTHUIL ¢ TEMIIEpaTypoid. bpoyHoBckoe
nBukeHue, uddysus. BzaumonelicTBre yacTull BeliecTa: NPUTSHKEHNE U OTTAIKHUBaHUE.

ArperaTHble COCTOSIHMSI BEILLIECTBA: CTPOCHUE T'a30B, KHUAKOCTEH U TBEPABIX (KPUCTAITMUECKUX )
Ten. B3auMoCBs3p MEXIy CBOMNCTBAMHM BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUAX M MX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaOGmronenue 6pOyHOBCKOTO JBUXKEHUS.
2. Habmonenne nuddys3un.

3. HaOmonenue SBJICHUH, OOBSACHSIOIIUXCS MPUTSKEHUEM 1581071
OTTaJKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopmuvie padbomul u onvimol.

1. Ouenka  auamerpa aToMa METOJOM psnoB (c HCIIOJIb30BaHUEM
¢dotorpaduii).
2. OnbIThl IO HAOJIIOIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITH IO O6HapyH(CHI/IIO JIENCTBUS CHII MOJICKYJISIPHOT'O ITPUTAKCHHA.



Paznen 3. /IBu:keHHe U B3aUMO/ielicTBHE TeJl.

Mexannueckoe BHXkeHUE. PaBHOMepHOe M HepaBHOMepHoe aBukeHue. Ckopocts. CpenHss
CKOpPOCTb IIPY HEPAaBHOMEPHOM JIB)KEHUU. PacuéTt myTu 1 BpeMeHU JBHKEHUS.

SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3aumoneicTBUE Ten Kak MPUUMHA U3MEHEHUsI CKOPOCTH
IBWOKEHMsI Teld. Macca kak Mepa HMHepTHOCTH Tena. [lnmoTtHocts BemiecTBa. CBsA3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHUIIE 00BEMA BEIIECTBA.

Cuna Kak XapakTepucTUKa B3auMojiercTBusa Tesl. Cuia ynpyroctd W 3akoH ['yka. M3mepenue
CWJIBI C TIOMOIIBIO JHHAMOMETpa. SIBJICHUE TATOTCHHS M cuia TsokecTH. Cuia TSOHKECTH Ha JIPYTrux
mianerax. Bec Tema. HeBecomocth. CroKeHUE CHIJI, HaNpPaBJICHHBIX 110 OJHOW MPSMOM.
PaBHopelictBytomas cuii. Cusa TpeHus.

TpeHue CKOJIbKEHUs U TpEHUE NIOKOs1. TpeHne B IpUpoie U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MEXaHUYECKOIo IBUKEHUS Tela.
2. HM3mepeHue CKOpOCTH NPSMOJIUHENHOTO JBUKCHHUS.
3. HabmroneHue siBleHUs HHEPLMU.
4. Habmonenne n3aMEeHeHHs CKOPOCTH TIPU B3aUMOJICHCTBUU TEJ.
5. CpaBHEHME Macc 10 B3aUMOJEHCTBUIO TEJl.
6. CroxeHue cujl, HallpaBJIEHHBIX 110 OJHOMN NPSAMOIL.

Jlabopamopuvie pabomul u onsimol.

1. OmpeneneHue CKOPOCTH PpPaBHOMEPHOIO JBWKEHMS (LIapuka B JKUAKOCTH, MOJAEIU
AIEKTPUYECKOTO aBTOMOOUJISL U TaK Jlajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa Wi IIapuKa 110 HAKIIOHHOM IIIOCKOCTH.
3. OmnpezeneHue MIOTHOCTH TBEPJOTO TENA.

4. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (IedopManuu) TpPYKUHBI OT
IIPUJIOKEHHOMN CHJIBL.

5. OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTDL CHUJIBI TPEHUS CKOJIBKCHUA OT BECa TCJIa U XapaKTCpa
COIMPpHUKACAOIINXCA HOBerHOCTeﬁ.

Pa3pnen 4. /laBienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

HaBnenue. CriocoObl yMEHBIICHHUS W YyBenWueHUs naBieHus. JlaBieHue rasza. 3aBHUCHMOCTD
JaBJIeHUs Ta3a oT o0BbEMa, TemmepaTyphsl. llepenada maBieHuss TBEPABIMU TeNaMU, KUAKOCTAMU U
razamu. 3akoH [lackamns. [IlHeBMaTHyeckue MammHbl. 3aBUCUMOCTD JABJICHUS KUAKOCTH OT TIIyOWHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyabl. [ uapaBIndeckie MeXaHHu3MBbI.

ATtMmocdepa 3emnu u armochepHoe naBieHue. [[puarHbI cylecTBOBaHUS BO3AYIIHON 000I0YKH
3emmmn. OmbiT Toppuuennu. M3mepenue atmocdepHOro maBlieHHs. 3aBUCHUMOCTbh aTMOC(HEpHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl At u3MepeHus: aTMocEepHOro AaBJICHUS.

JleiicTBrE KUAKOCTH M ra3a Ha MOTPY)KEHHOE B HUX TeJo0. BrlTamkuBaromas (apXxuMeaoBa) CHa.
3akon Apxumena. [InaBanue ten. BozmyxominaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHHU ra3a OT TEMIIEPATYPHI.
2. llepenaua naBieHUs KUAKOCTBIO U Ta30M.

3. Coobmaromuecs: Cocyabl.



IM'mapaBnuueckuit mpecc.
[IposiBnenue nericTBrs aTMOc(hepHOTo aBICHHUS.

3aBHCHUMOCTh BBITaJ'IKI/IBaIOHIeﬁ CHJIBI OT 00BEMa HOprméHHOfI JaCTu TCJIa M IINIOTHOCTHU
KUIKOCTHU.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 11aBaHusl TEN: IJIABAHUE WIIM MOTPYKEHUE TEJN B 3aBUCUMOCTH OT COOTHOLLECHUS
IJIOTHOCTEH Tena U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOW B JKUIKOCTh YaCTH
Tena.

Onpenenenne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLICH CHUIIbI, JEMCTBYIOLIEH HAa TEIO B KUIAKOCTH, OT
Macchl Tena.

OHLITBI, ACMOHCTPpUPYIOIIUE 3aBUCUMOCTD BBITAIIKMBAIOIICH CHIJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO B
KHNIKOCTH, OT 00BéMa HOFpYDKéHHOﬁ B XKHNJKOCTB 4aCTH TCJIa U OT IINIOTHOCTH XHUAKOCTH.

KOHCTpYI/II)OBaHI/IC apeoMeTpa WM  KOHCTPYUPOBAHUC JIOAKH W OINPCACIICHUC eé
l"py301'[OI["béMHOCTI/I.

Paznea 5. PaGora u MomHOCTBh. JHEprus.

Mexannueckast pabora. MoLIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUJIOCKOCTh. [IpaBuiio paBHOBecusi pblyara.
[Ipumenenue mpaBmiia paBHOBecHs pblyara kK OJoky. «3omotoe mpaBuiio» mexanuku. KIIJ| mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexann4deckas OHEPIus. Kunernueckas u NMOTCHIMAJIbHAs SHCPT . HpeBpameHHe OJHOI'0O BHIa
MEXaHU4YEeCKOMH OHCPIUun B ,Z[perfI. 3akoH COXPAHCHUS SHCPIrU B MECXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Ompenenenrie pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBIIKEHHUH Tella N0 TOPU30HTAIBHOM
MMOBEPXHOCTH.
2. HccnenoBaHue ycioBHil paBHOBECHS pblyara.
3. HMsmepenue KIIJl HaKJIOHHOWM MJTIOCKOCTH.
4. W3yuenue 3aKoHA COXPAHEHUS MEXAaHUYECKOUN YHEPTHUH.
8 KUIACC

Pasznen 6. TenioBbie ABJICHUS.

OCHOBHBIC TIOJIOKECHUS MOJ'IGKYJ'ISIpHO--KHHCTH‘ICCKOﬁ TCOpHUU CTPOCHHA BCIICCTBA. Macca u

pa3Mepsl

aTOMOB u MOJICKYIIL. OHLITBI, MMOATBCPIKAAIOIIUC OCHOBHBIC TTOJIOXKCHUA

MOJ'ICKy.HSIpHO-KI/IHCTI/I‘-IeCKOI\/II TCOpHU.

Mopnenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSIHMM BemlecTBa. Kpucrammmueckue u
amopdusie Terna. OOBICHEHHE CBOWCTB Ta30B, XUIKOCTEH M TBEPIBIX TEI HA OCHOBE IOJIOKCHUI



MOJIEKYJISIPHO--KMHETUYECKOM Teopun. CMauynBaHUE U KaWUISPHBIE ABJICHUS. TEIIOBOE paclIupeHue
U CKaTue.

Temneparypa. CBsA3p TemMneparypbl CO CKOPOCTBIO TEIUIOBOIO JBUYKEHHUS 4acTUll. BHyTpeHHsA
sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHEH >HEpruu: TEIuIonepenadya U coBepuieHne padoTel. Buabl
TEeIUIONEpe1ayt: TEIJIONPOBOJHOCTh, KOHBEKLIUS, U3IyUEHHE.

KommgecTBo TerioThl. Y nenbHas TEIIOEMKOCTD BelIecTBa. TernIo00MeH U TEIIOBOE PAaBHOBECHE.
VYpaBHeHue TemioBoro OanaHca. IlnaBieHne u oTBepAeBaHUE KPUCTAIIIMYECKUX BEILECTB. Y I€JIbHAs
terioTa asieHus. [lapooOpazoBanue u konaeHcamus. Mcmapenue. Kunenue. YaenbHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHHS OT aTMOC(EpPHOTo JaBICHHUS.

BnaxxnocTs Bo3myXa.

DHeprus TOIMBa. Y IeibHas TEII0Ta CrOpaHus.

[Tpunnume! padoTe! TermoBeix Asuratenei KI1/ remioBoro qeurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIICH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Jemoncmpavyuu.

HaOnronenne OpOyHOBCKOTO JABHKEHHSL.
Ha6monenue nuddysum.

Habnronenue siBieHN cMaunBaHUs U KalTWJUISIPHBIX SIBIICHHH.

HabnroneHnune TerioBoro pacumpeHust Tel.

W3meHeHue naBiieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WM OXJIAXKICHHUM.
[IpaBuna nu3mMepeHus TeMIeparypsl.

Buasl Teronepenauu.

OxnaXxaeHue Npu COBEPLICHUN PaOOTHI.

L ® N o v B~ W NPRE

HanCBaHI/IC IIpU COBCPLICHUU pa6OTLI BHCIITHUMHU CHUJIaMU.

=
o

. CpaBHeHI/IC TEINIOEMKOCTEN Pa3JINYHbIX BCUICCTB.

[y
[N

. Habmronenne xunenus.

[EEN
N

. Habmroienue nocTostHCTBa TeMIEpaTyphl PH IIIABJICHUU.

13. Moaenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomsl u onvimol.

1. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

2. OmbITHI IO BBIPALUBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM UJTH caxapa.

3. OmnbIThI 10 HAOIOACHUIO TEIJIOBOTO PACHIMPEHHUS Ia30B, KUAKOCTEH U TBEPBIX TEJI.
4. OmnpeneneHve AaBlIeHUs BO3ayXa B OajUIOHE MIMPHIIA.
5

OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3/yXa OT ero 00bEéMa M HarpeBaHUs WIH
OXJIQKCHHSL.

6. IlpoBepka ruUMOTEe3bl JIMHEHHOM  3aBUCHUMOCTH  JJMHBI  CTOJNIOMKA  JKHUJAKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIepaTyphl.

7. HabmoneHue M3MEHEHUs] BHYTPEHHEH SHEpruM Tesla B pe3yJsibTaTe TEeIIonepenaud U padboTsl
BHEIIHUX CHUII.



8. HccnenoBanwue siBJICHUS TEIUIOOOMEHA MIPU CMEIIMBAHUH XOJIOTHOM M TOpSTYeid BOJIBI.

9. OHpeI{GJ’IGHI/IC KOJIMYCCTBA TCIJIOTHI, ITOJYYCHHOI'O BOI[Oﬁ IIpu TEIJI000MEHE C HarpC€TbiM
MCTAJUIMYCCKUM MUIUHAPOM.

10. OnpeneneHye yieabHOU TEIIOEMKOCTH BELLIECTBA.
11. MccnenoBanue nporecca nenapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.
13. OnpeneneHue yieabHON TEIUIOTHI IIaBJICHUS JIbJA.

Pa3znen 7. DiiekTpudeckne 1 MATHUTHBIE SIBJICHUS.

Onekrpusanys Ten. J[Ba posa anekTpudeckux 3apsaioB. B3anmonaeiicTBue 3apsHkeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aMMOJICHCTBUS 3apsDKEHHBIX TEJT OT BEIWYMHBI 3apAJ0B U PaCCTOSHUS
MEXy TeJIaMu).

Onextpuueckoe mnose. Hanpsok€HHOCTh 3nekTpuueckoro mnoss. IllpuHnun cynepno3unuu
ANEKTPUYECKUX 0JIEN (Ha KAaUECTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsnoB. DJIEMEHTApHBIN dieKkTpudeckuid 3apsa. CtpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsia.

3HeKTpI/I‘leCKI/Iﬁ TOK. Y CIIOBHSA CYHICCTBOBAHUSA DJICKTPUICCKOI'O TOKaA. HMcTOouyHUKH TOCTOSHHOTO
TOKa. I[eﬁCTBHH QJICKTPHUUYCCKOI'O TOKa (TCHJ'IOBOG, XUMHNYCCKOC, MaFHI/ITHOG). BHGKTpI/I‘IeCKI/Iﬁ TOK B
KHUIAKOCTAX U Ira3dax.

Onextpuueckas nenb. Cuna Toka. DiekTpuueckoe HampspbkeHue. CONpoTUBICHUE MPOBOJHUKA.
VYaenbHOe conmpoTuBIeHHME BellecTBa. 3akoH Owma Juig ywactka nenu. [locienoBarenbHoe H
napajuleJIbHOE COEIMHEHNE IIPOBOIHUKOB.

Pabota m MOIIHOCTH 3JEKTPUYECKOTO ToKa. 3akoH Jlxoyms—JIeHna. DIeKTpudyeckue mernd U
NOTPeOUTENH ICKTPUIECKOM SHeprun B ObITY. KOpoTKOE 3aMbIKaHMeE.

TlocTostHHBIE  MATHUTBI. B3aumonaelictBue IOCTOSHHBIX MAarHuTOB.

MarnutHoe 1oje. MarautHoe 1oje 3eMiId M €ro 3HauCHHE I KU3HW Ha 3emie. OmbIT 9pCTez[a.
MarauTHoe I0Je QJICKTPUYICCKOTO TOKa. HpI/IMeHeHI/Ie QJICKTPOMAIrHUTOB B TCXHUKC. I[CI\/’ICTBI/IC
MAarauMTHOr'0O 1moJisi Ha IMPOBOAHUK C TOKOM. 9J'IeKTpOI[BI/IFaTCJ'IL MIOCTOSHHOTO ToKa. Mcmojbp30oBaHuE
BHGKTpOHBHFaTeHCﬁ B TCXHHUYCCKHX YCTpOﬁCTBaX " Ha TpaHCIOPTE.

OmnbiTel Dapanes. SIBneHue >nekTpoMarHuTHOM nHAyKImK. [lpaBuno Jlenuna. Dnekrporeneparop.
CriocoObl MMoJTydeHus AIEKTPUYECKON SHEPTUH.

DNEeKTPOCTaHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUH.
Jemoncmpayuu.
OnexTpu3anus Tell.
JIBa posia 2JIeKTPUYECKUX 3apsA0B U B3aUMO/JICICTBHE 3apsyKEHHBIX Tell.
Y CTpolCTBO M IEMCTBHE AIIEKTPOCKOTA.
DneKkTpocTaTu4ecKas NHIYKIHUs.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsII0B.
[IpoBOAHMKY M TUAIEKTPUKH.

MOI[CJ'II/IpOBaHI/IC CHJIOBBIX JIMHUH QJICKTPHUYCCKOT'O ITOJIA.
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VCTOYHHKH IOCTOSIHHOI'O TOKA.



9.

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

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

JlericTBUSA SIEKTPUIECKOTO TOKA.

DIJIEKTPUYECKUHN TOK B )KHIKOCTH.

I"a30BbIit pazpsi.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 31eKTpUuyecKoro HanpsKEeHUs BOJIBTMETPOM.
Peocrar n marasuH COpOTUBIICHUN.

BzauMmoeiicTBHe MOCTOSHHBIX MarHUTOB.

MOI[CHI/IpOBaHI/Ie HCBO3MOXHOCTH pa3JACJICHUA IIOJIFOCOB MAIrHUTA.
MO,I[GJ'II/IpOBaHI/IC MarHMTHBIX II0JIEH ITOCTOSTHHBIX MardHuTOB.

OnbIT Opcrena.

MarsuTHoe 1moJjie ToKa. JJIeKTPOMarHuT.

JleficTBE MarHUTHOTO TI0JISI Ha MPOBOJIHHUK C TOKOM.

DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.

UccnenoBanue siBIEHUS 3JI€KTPOMAarHUTHON WHIYKITUH.

OnsiTel Dapajes.

3aBUCHMOCTD HaIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

DJeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

1.
2
3
4.
5
6

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

16.

OI1IBITEI 110 Ha6JIIOII€HI/IIO OJICKTpHU3alK TCJI I/IHI[YKIIHCﬁ " IIpHU COITPUKOCHOBCHHU.
HCCHGI{OB&HH@ HeﬁCTBHﬂ QJICKTPHUYCCKOI'O I10JIA Ha IIPOBOAHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u peryinupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSHKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HMAYIIETO 4YEpPE3 PE3UCTOP, OT CONPOTUBIECHUS
pe3ucTOpa U HANPSKEHUSI Ha PE3UCTOPE.

OHLITBI, ACMOHCTpUPYIOIIUE 3aBUCUMOCTL JJICKTPHUYCCKOI'0 COIIPOTUBIICHHUA IPOBOJAHHUKA
OT €Tr0 JJIMHBI, TUIOIIAAU IMOIICPEYHOT0 CCUCHUA U MaTCpuaja.

HpOBepKa mpaBujia CJIOXCHUA HaprI)KeHI/II\/JI Ipu 1IoCjaeaAOBaTCIIbHOM COCAMHCHUU MOBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia AJIs CUIIBI TOKA IIPH ITAPAIICIIBHOM COCIMHEHUH PE3UCTOPOB.
Omnpenenenne pabOThI HIEKTPUYECKOTI0 TOKA, UYLIETO Yepe3 pe3ucTop.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3 JaMIIOUKYy, OT HAIPSLKEHUS Ha HEH.
Onpenenenne KII/] narpeBarens.

HccenenoBanne MarHUTHOTO B3aUMOJEHCTBHS IIOCTOSIHHBIX MArHUTOB.

I/I3yquI/Ie MArdmTHOIrO 110Ji1 TIIOCTOAHHBIX MArdHuTOB npu ux O6T)CJII/IHGHI/II/I n
pa3aeneHHH.

HccnenoBanue neicTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHS KaTYIIKH C TOKOM U MarHuTa
OT CHJIbI TOKA U HaIPaBJIEHUS TOKA B KaTYIIIKE.

18. M3y4yeHue NeiCTBUS MATHUTHOTO I10JIS HA IPOBOJHUK C TOKOM.
19. KoHcTpynpoBaHue 1 U3y4yeHue padoThl AIEKTPOABUTATENS.
20. U3mepenne KIIJI anexTpoaBUTraTeIbHON YCTAHOBKHU.

21. OnBITHI 110 UCCIIEIOBAHUIO SIBJICHUSI SJIEKTPOMArHUTHOM MHAYKIIMH: UCCIIEIOBAHUE U3MEHCHHI
3HAYEHUs U HAIIPABJICHHS] MHAYKLIHOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOrO0  JBWKEHMs. PaBHOMepHOe  InpsMoiuHeNHHoe  aBukeHue.  HepaBHomepHoe
npsiMoJuHeHOe ABMkeHne. CpellHsAs U MTHOBEHHAs! CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMonuHEHOe aBuxkeHue. CBobOomHoe maaeHue. OMbITH
lanumes.

PaBHOMepHOC ABUIKCHUC 10 OKPYKHOCTH. Hepnoz[ Hn 4aCToTa O6paH_IeHI/I$I. JIuneiinas u yriioBas
CKOpPOCTH. I_[eHTI)OCTpeMI/ITCJ'ILHOG YCKOpPEHHUC.

[TepBriii 3akoH Hperotona. Btopoit 3akon Hprorona. Tperuii 3akoH Herorona. Ilpunnmn
CYIIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHlia TPEHUS CKOJIBKCHHs, CHJIa TPEHHs TMOKOS,
JPYTHE BUIBI TPCHHUS.

Cuiia TSOKECTH M 3aKOH BCEMHUPHOTO TIATOTEHHUA. Y CKOpPEHHE CBOOOAHOTO MajeHus. J{BuxeHue
wa"et Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.

PaBHOBecue matepuanbHOW TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOro Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LleHTp TsxecTH.

Nwmnynec Tena. U3menenne umnysbca. IMnynbce cuiibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
NIBIKEHHE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cui TspkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U
paboTsl. [loTeHManbHas sHeprus Teja, MOAHATOro HaJl IOBEPXHOCTHIO 3eMiiu. [loTeHnnanpHas sHeprus
ckaroil npyxunbel. Kunernueckas sHeprusi. Teopema 0 KMHETUYECKOM SHEPruu. 3aKOH COXpPaHEHUs
MEXaHUYECKON YHEPTUN.

Jemoncmpayuu.

1. HaOmroeHre MEXaHWYECKOTO IBIKEHUSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.
2. CpaBHeHUeE IIyTel U TPAEKTOPUM JBUKEHHS OJHOTO U TOTrO XKe TeJa OTHOCUTEIBHO Pa3HBIX Tel
OTCcUYéTa.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.
Hccnenosanue nprus3HakoB paBHOYCKOPEHHOIO IBUKEHHUS.

Ha6J'IIO,Z[CHI/IC ABHUIKCHUS TCJIA 10 OKPYKHOCTH.
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Ha6J'IIO,Z[CHI/IC MEXaHUYCCKUX HBHCHHﬁ, MMPOUCXOAAIHNX B CUCTCME oTcuéra «Temexka npu eé
PaBHOMCPHOM U YCKOPCHHOM JIBUKCHHUU OTHOCUTCIILHO KaOuHeTa (I)I/I3I/IKI/I.

7. 3aBHCHUMOCTH YCKOPCHUA TEJIa OT MACCHI TCJIa U ,Z[CﬁCTByiOH.ICﬁ Ha HCT'O CUJIBI.



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

Hab6mronenue paBeHCcTBa CHJT TPH B3aUMOJICHCTBUAN TEJI.
M3meHeHMe Beca Tesa Ipy YCKOPEHHOM JIBUKEHHH.

Ilepenaua ummysbca npu B3aMMOAEHCTBUH TeJI.

[IpeoOpa3oBanus S3HEPTUH MPH B3aUMOICHCTBHH Tell.

CoxpaHeHne UMITYJIbCca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.
CoxpaHeHHne UMITYJIbca IPU a0COJIIOTHO YIIPYTOM B3aUMOAECHCTBUH.
Habntonenne peakTHBHOTO JABHKEHHS.

CoxpaHeHue MEXaHU4EeCKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

COXpaHCHI/Ie MEXaHHYeCKOM OHCPI'uU IIpyu ABUKCHUU TCJIA IO/ HeﬁCTBHeM IIPY>XUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

o 0 N o

11.

KoHctpynpoBanue Tpakra [y pa3roHa 1 JajabHEHIIEr0 paBHOMEPHOIO JBUKECHHUS IIAPUKA WU
TEJECKKH.

OnpeﬂeneHI/Ie CpCI[HGfI CKOPOCTHU CKOJIbXKCHHUA 6pyCKa WK ABHUXKCHUS IIapUKa I10 HaKJIOHHOM
IIJIOCKOCTH.

OnpeﬂeneHI/Ie YCKOPCHUs TeEJya IIPHU paBHOYCKOPCHHOM JABUKCHUU I10 HaKJIOHHOH IINIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTU InyTu OT BPEMCHH IIpU PABHOYCKOPECHHOM JBUXKCHUHU 0e3
HayajabHOM CKOpPOCTH.

[TpoBepka THITOTE3bI: €CIM MPH PABHOYCKOPEHHOM JIBI)KEHUU 0€3 HA4aJbHOW CKOPOCTH ITYTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HCCHGI{OB&HH@ 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUS OT CHUJIbI HOPMAJIBHOI'O J1aBJICHUS.
Onpenenenne KO3PPUITUSHTA TPSCHUS CKOJBKCHHS.
OmnpeneneHue XECTKOCTH TPY>KUHBI.

OnpeﬂeneHHe pa6OTBI CUJIbI TPCHUA IIPpU PABHOMCPHOM JABUKCHHUU TEJIA IO rOpPI30HT8.J'ILHOfI
ITOBCPXHOCTH.

. OnpeﬂeneHHe pa6OTH CHJIBI YIIPYTOCTH IIPpU MoabEME I'py3a € UCIIOJIb30BAHUEM HCTIOABUIKHOT'O

1 MIOABUXKHOTO OJIOKOB.

N3yuenne 3akoHa COXpaHEHUsT SHEPTUH.

Pa3zgen 9. Mexannueckune KoJe0aHUA M BOJHBI.

KonebarensHoe JABUKCHUC. OcHOBHBIC XapaKTCPUCTHUKU KOJICOAHMI: nepuon, 4Yacrorta,
aMIUIUTYyAa. MaremaTtudeckuii u HPY)KHHHBIﬁ MasiITHHUKH. HpeBpaLueHI/Ie OHEPTHUU Inpu KoJIe0aTeILHOM
JABHKCHHMU.

3aryxawomue konebanus. BwiHyXIeHHble KonebaHus. Pesonanc. MexaHWUYecKHe BOJHBI.
CaoiicTBa MexaHu4eckux BOJH. [IpojonbHble W monepeuHble BONHBL. [[nvHA BOJHBI U CKOPOCTH €&
pacnpocTpaHeHusl. MexaHn4eCcKre BOJIHBI B TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI.

3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHbpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

1.
2.

Ha6J'IIO,Z[CHI/IC KoJIeOaHMH T oA ASMCTBUEM CHJIBI TSKECTH M CHUIIBI YIIPYTrocCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. HaOmronenue BEIHYKACHHBIX KOJICOAHUN U pe30HaHCa.



4. PacnpocTpaHeHue NPOJ0JIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIN).
5. HaOnrogeHue 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHU pEe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. OnpeﬂeneHHe HaCTOTHI n nepuoaa KoJIeOaHMI MaATEMaTHYCCKOI'O
MasTHHKA.

Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPyKUHHOTO MasATHHKA.
HccnenoBanue 3aBUCUMOCTH Mepro/ia KoJeOaHUH MOABEIIEHHOTO K HUTH I'py3a OT JIJTMHBI HUTH.
UccnepoBanue 3aBUCUMOCTH Meproa KoJieOaHUN MPYKUHHOTO MAagTHUKA OT MAacChl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOa KOJieOaHui rpy3a, MOABEIICHHOTO K HUTH, OT MacChI Tpy3a.

o vk~ w N

OmnbITH, AEMOHCTPHPYIOIIUE 3aBUCUMOCTbh NEpuoja KoleOaHWW MPYKUHHOTO MasTHUKA OT
MAacChl Tpy3a U KECTKOCTU IIPYKUHBI.

7. V3mepeHue yckopeHUs: CBOOOIHOTO MaIeHUS.
Pa3zpnen 10. DiaeKTpoMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJHBI.

DJIEKTPOMAarHuTHOE IOJe. DJEKTPOMArHUTHbIE BOJHBI. CBOWMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
[ITkana 3neKTpOMarHUTHBIX BOJIH. ICIIOJIb30BaAHUE AIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpomMarauTHas mpupona ceeta. CKopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.

Jemoncmpayuu.

1. CBolcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosaHoBBIE CBOMCTBaA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TeedoHa.
Paznen 11. CBeToBbBIE SIBJIEHUS.

J'Iyqua;I MOJEIb CBeTa. MICTOYHHUKM CBETa. HpHMOHHHeﬁHOC pacinpoCTpaHCHUC CBETA. 3aTMeHus
COJ'IHI_Ia u .HYHBI. OTpameHHe cBeta. Ilmockoe 3€pKalo. 3akoH OTpaXXCHUS CBCTA.

HpeHOMHeHI/IC cBeTa. 3aKOH IMPEJIOMJICHUA CBCTA. ITonHoe BHYTPCHHCC OTPAXKCHUC CBCTa.
Hcmonn3oBanne IIOJIHOT'O BHYTPCHHET'O OTPAKCHUA B OIITUYCCKHUX CBETOBO/JAaX.

JInnza. Xon nyqeﬁ B n1uH3e. OnTHYEeCKas CHCTEMA Q)OToannapaTa, MUKPOCKOIIA U TCJIECKOIIA. I'ma3
KakK OIITUYCCKasA CUCTEMA. EJ'H/I30py1(OCTI> " JAJIbHO30PKOCTD.

Paznoxxenne Oenoro ceera B cnekTp. OnbiTel HploToHa. CrojkeHue CIEKTpalbHBIX LBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpssMonrHENHOE pacIIPOCTPAHEHHE CBETA.

OtpaxeHue cBera.

[Tonydyenne n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomienne cpera.

OnTHYecKuil CBETOBO/I.

Xon nydeit B cobuparoleit TuH3e.
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XoJ 1y4ei B pacCeuBarollel JTUH3E.



8. TlomydyeHue n300pa>keHUIA C TTOMOIIBIO JIMH3.

9. Ilpunuun aeiictBus oToamnmnapara, MUKPOCKOIIA U TEIECKOTa.
10. Mopens riasa.

11. Pa3znoskeHue Oenoro cBera B CIEKTp.

12. Ilonydenue Genoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [IBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTJla OTPa)X€HUSI CBETOBOT'O JIy4a OT yIjia Ma/ieHusl.
2. UM3yueHue xapaKTepUCTHK U300paKeHUsI IPEAMETa B IUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa IPEJIOMJIEHUS] CBETOBOTI'O Jiyda OT yIJIa MaJieHUs Ha TPaHULIe
«BO3AYX—CTEKJIOM.
[Tonydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

4
5. Ompenenenue GOKYCHOTO PACCTOSIHHUS U ONITHYECKOM CHITBI COOUPAIOIICH JTMH3BI.
6. OIBITHI IO PA3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.

7.  OMBITHI 110 BOCHPHATHIO I[BETA MMPEAMETOB MPHU UX HAOJIFOJACHUH Yepe3 IBETOBBIC (DUIIBTPHI.
Pa3zgen 12. KanroBble siBJIeHUS.

OmnbiTel Pezepdopna m mnanerapras Mmonenb aroma. Mopens aroma bopa. Hcenmyckanue wu
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, 6erta- 1 ramma-usnyderus. CtpoeHne aromHoro sapa. HykmoHHas
MOZENIb aTOMHOro sigpa. M3oromnsl. PagnoakTuBHble npeBpamieHus. Ilepuon mosypacmnana aTOMHBIX
azep.

SAnepHple peaknuu. 3aKOHBI COXPAHEHHS 3apsSJOBOTO M MAacCOBOTO YHCEN. DHEPrus CBS3H
aToMHBIX szep. CBs3b Macchl M dHEPruM. Peakuum cuHTe3a M AeleHus sjaep. VICTOYHMKH SHEPruu
CouHiia 1 38€31.

ﬂz[epHa;I OHCEPICTHUKA. I[eﬁCTBHH paaArnOaKTUBHBIX H3J'Iy‘-IeHPII>i Ha )XUBBIC OPTraHU3MBI.

Jemoncmpayuu.

1. CnexTpbl U3JIy4EHHUS U TOTJIOLICHHUS.

2. CHexTpsl pa3IM4HbIX ra3oB.

3. Cnextp Bogopoza.

4. HaOmonenue TpekoB B kamepe Buiibcona.

5. Pabota cuéTurka HOHU3UPYIOLIUX U3JTy4YEHUH.

6. Perucrpauus uznydyeHus IpUpOIHBIX MUHEPATIOB U MIPOJYKTOB.
Jlabopamopnuvie pabomot u onvimel.

1. HaOmroneHue CIUTOMIHBIX U TMHEHYATBIX CIIEKTPOB U3IYUEHUS.
2. HccnenoBanue TpeKOB: U3MEPEHHE SHEPT MU YACTHIIBI 10 TOPMO3HOMY ITYTH (110 hoTorpadusim).
3. H3mepeHue paanoakTUBHOTO (poHa.
IHoBTOpHUTEIBbHO-000011IAKO LM MOLYJIb.

HOBTOpHTCJ’IBHO--0606]118.}0]1_[1/11\/'1 MOAYJb NpEAHA3HAYCH [JIsI CUCTEMATU3alluu U O606H_ICHI/IH
NpeaAMETHOI'O COACPIKAHHUA H OIIbITa ACATCIBHOCTH, HpI/I06peTéHHOI‘O pu HMU3Yy4YCHUHU BCETO KYypcCa



Gu3MKK, a TaKkKe UIS TMOJITOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMeHy MO (GU3WKE s
00yJaronuxcsi, BRIOPaBIIUX 3TOT YUYECOHBIN MpPEIMET.

[Ipu m3ydyeHun TAHHOTO MOIYJS PEaM3YIOTCS U CHUCTEMAaTH3UPYIOTCS BUABI JEATEIBHOCTH, HA
OCHOBE KOTOpPBIX oOOecreuynBaeTcs MAOCTHIKCHHE MPEIMETHBIX M METANPEAMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHUS, POPMUPYETCS €CTECTBEHHOHAYYHASI TPAMOTHOCTH: OCBOCHHE HAYYHBIX METOJIOB
WCCJICIOBAHMS SBIICHUI IPUPOJIBI U TEXHHUKH, OBJIAJICHUEC YMEHUSIMH OOBICHITH (DU3HUECKUE SIBIICHUS,
MIPUMEHSS IOJTyYEHHbIE 3HAHUSI, pelIaTh 33J]a4H, B TOM YHCJI€ KAU€CTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpyHIMNHUATBHO AESTENBbHOCTHBIM XapakTep JaHHOIO pasjiea pealu3yeTrcs 3a CUET TOro, 4To
o0yyaromuecs BbIIOJIHSIIOT 3aJaHKsl, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE MOJIY4E€HHBIX 3HAHWH PaclO3HaBaTh U HAYYHO OOBSCHATH
¢bu3nveckre sBICHHS B OKPYKAIOIIEH IPUPOE 1 TOBCEAHEBHOM KU3HM; UCIIOJIb30BAaTh HAYYHbIE METOIbI
UCCIeToBaHMs (PU3MYECKUX SBICHUH, B TOM

YUCJIC OJId ITPOBEPKU I'MIIOTE3 U NOJTYUCHUA TCOPCTUICCKUX BBIBOAOB,

OOBICHATH Hay4YHBIC OCHOBBI HanOoJIce BaXKHBIX I[OCTI/I)KGHI/H\/JI COBPCMCHHBIX TCXHOHOFHﬁ, Harpumep,
IMPAKTUYICCKOI'o MCIIOJb30BaHUs PA3JIMIHBIX HCTOYHHUKOB SHCPIruu Ha OCHOBC 3dKOHA IMPCBPAIICHUA U
COXpaHCHHA BCEX N3BCCTHLIX BUJI0OB SOHCPIUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

W3yuenne Gu3uMKu Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHWs HAIPABICHO Ha JIOCTHKECHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

B pesynbrate n3ydeHus QUMK Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus y 0Oydarouierocs
OyayT cOpMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3YIbTAThl B HACTH:

0 1) naTpMoTH4€CKOr0 BOCTIUTAHMS
* 0 nposiBnenue nuaTepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOMN (PU3NYECKON HAYKH;

* [ neHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSAM POCCUHCKUX YUEHBIX--(U3UKOB; O 2) rpaaanckoro u
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

* 0 roroBHOCTh K aKTHBHOMY Yy4YacTHIO B OOCYXJAEHMM OOIIECTBEHHO 3HAUUMBIX M 3ITUYECKUX
po0JieM, CBA3aHHBIX C IPAKTUUYECKUM IPUMEHEHUEM JOCTUKEHUHN PU3UKU;

* [ oco3HaHue BaXHOCTH MOPAIbHO--3TUYECKUX IPUHIUIIOB B ACATEIBHOCTH YYEHOIO;
0 3) 3cTeTM4ecKOro BOCIUTAHMS:

® O BOCIIPHUATHC OCTCTHYCCKHX KadCCTB (1)1/131/1‘1601(0171 HayKH: eé TapMOHUYHOI'O ITIOCTPOCHHUA,
CTPOIroCTu, TOYHOCTH, JAKOHUYHOCTHU, O 4) NEHHOCTH HAYYHOI'0 MO3HAHUSA:

* 0 oco3nanue neHHoCcTH (PU3NYECKON HayKH KaK MOIIHOIO MHCTPYMEHTA IO3HAHMSI MUPa, OCHOBbI
Pa3BUTHUS TEXHOJIOTHN, BAXKHEHUIIIEH COCTABIISIOIIEH KYJIbTYpHI;

* [ pa3Butne Hay4HOI JTI0003HATEIBHOCTH, MHTEPECA K HCCIIEIOBATEILCKON e TEIbHOCTH;
05) d¢opmupoBanusi KYJbTYPbl  310POBbS " IMOLUMOHAJIBHOTO 0JIArONnoJIy4usi:

° O oco3nanme OCHHOCTHU 0e30I1acHOro 06pa3a JKU3HHU B COBPEMCHHOM TCXHOJIOTMYCCKOM MHUPC,
BA)KHOCTH IIpaBUJI 0e30I1acHOr0 MOBCACHHA Ha TPAHCIIOPTC, Ha A0pOrax, € JJCKTPHUYCCKUM U
TCIIJIOBBIM O60py,I[OBaHI/IeM B JOMAIIIHUX YCJIOBUSAX;

* [0 chopmupoBanHOCTH HaBbIKA pedIEKCHH, IPU3HAHUE CBOETO MpaBa Ha OITUOKY M TAaKOTO JKe MpaBa
y Apyroro 4yenoseka; [ 6) TpyaoBoro BocCnuTaHus:

[ akTuBHOE ydYacTHe B pEUICHWW MPAKTUYECKUX 3a/ad (B paMKax CEeMbH, 00pa30oBaTEIHHOU
OpTraHu3aIy, ropoja, Kpast) TEXHOJIOTHYECKON U COLUATbHOMN HAMPABICHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIeCKnX 3HaAHU;

« [ uHTEpEC K MPaKTUYECKOMY U3YUYEHUIO Mpodeccuit, CBA3aHHBIX ¢ pu3nukoif; [0 7) Ixojoruyeckoro
BOCIIMTAHUS:

* 0 opuenTanus Ha npuMeHeHHE GU3NYECKUX 3HAHUM NI pellieHus 3a7a4d B 00JacTU OKpy»Karolen
Cpe/ibl, IJIAHUPOBAHUS ITOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCJIEICTBUH [JIs OKPY’KAIOLIEH CpEIbl;

* [ oco3HaHue T700aILHOIO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;
0 8) aganTanyuu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON ¥ NPHPOJHOI Cpeabl:

° O HOTpC6HOCTB BO BBaHMOﬂCﬁCTBHH IIpU BbIIIOJIHCHUN I/ICCJ'IC,Z[OBaHI/Iﬁ U TIPOCKTOB (I)I/I3I/I‘{CCKOI‘;I
HAIpaBJICHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUAM JIPYT'UX;

° [ moBellIEHHE YPOBHHA CBOEM KOMIETEHTHOCTH 4Cpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,



» [0 morpebHOCTH B (hOPMHUPOBAHMHM HOBBIX 3HAHWK, B TOM 4HUCIe (HOPMYIHPOBATH WJCH, MOHATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

* [ oco3nanue neuUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3MKH;
* [ nuranupoBaHME CBOETO Pa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

° O CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABJIATHE B3aUMOCBA3H IIPHUPOIEL, 06H_I€CTB3 H 5KOHOMHKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (bPIBI/I‘{eCKI/IX 3HaHHI>i;

* [ omeHka cBOMX ACHCTBUH ¢ YYETOM BIIHMSHUS HAa OKPYXAIOUIYIO CPEy, BO3MOXKHBIX TNIOOATBHBIX
IOCJICICTBUM.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesysnbrare 0CBOCHHUS MPOTPaMMBI 10 (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHS Y
oOyuatomierocsi  OynyT  chOpMUpOBAaHBI  MeTalpeAMeTHble  pe3yJbTAaTbl,  BKIOYAIOIIHE
MO3HABATENIbHBIE YHUBEPCAIbHBIE y4eOHbIE JEWCTBHS, KOMMYHHUKATUBHBIE YHUBEPCAJIbHBIE Y4eOHBIC
NeHCTBUS, PETYJIATUBHBIE YHUBEPCAIIbHbBIE YUeOHbIE EHCTBUS.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBble JJornyeckue AeiMcTBUA:



BBIABJIATH U XapaKTCPU30BATH CYIHICCTBCHHBIC IIPU3HAKU 00BEKTOB

(s1BIICHUI);

YCTaHABJIMUBATb CYH_[eCTBeHHHI‘/'I IIPpU3HAK KHaCCH(bHKaHI/IH, OCHOBAaHUA JIA 0606H_IGHI/I$I u
CpaBHCHHA,

BBISIBJISITH  3aKOHOMEPHOCTH U TIPOTHBOPEYMS B paccMaTpuBaeMbiX (hakTax, JIaHHBIX |
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3UUCCKHUM SIBIICHUSIM;

BBIABJIATH HPUYHUHHO--CJICACTBCHHBIC CBA3U MPHU U3YUCHUUN (1)I/I3I/I‘-IGCKI/IX SIBIICHUH U MpoLecconB,
ACJIaTh BBIBOJbI C UCITOJIB30BAHUCM ACAYKTHBHBIX U UHAYKTHBHBIX YMOSaKJ]IOlIGHHfI, BbIABHUI'ATh
THUITIOTE3BI O B3aUMOCBA3IX (1)I/ISI/I‘ICCKI/IX BCJINYHH,

CaMOCTOSITENIbHO BBIOMpATh CMOCOO pemieHus ydeOHOW Qu3nueckor 3amaum (CpaBHEHHUE
HECKOJIbKUX BapUAHTOB PELICHUs, BHIOOpP HanboJiee MOIXOMAIIETO ¢ YIETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTCPHUCB).

Ba3oBrle nccienoBareLcKHue AeiCTBUA.

HCII0JIB30BAaTh BOIIPOCHI KaK I/ICCJICIIOBaTCJII)CKI/If/'I HHCTPYMCHT I1O3HAHUA,

NPOBOJIUTH II0 CAMOCTOSITENIFHO COCTABJICHHOMY IUIaHY OIBIT, HECJOXKHBIH (U3NIeCKUI
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PU3NICCKOTO SIBIICHUS;

OOCHUBATL Ha IMMPHUMCHUMOCTL H IJOCTOBCPHOCTD I/IH(bOpMaI_[I/II-O, INOJIYYCHHYKO B XOJC
HUCCIICAOBAHUS UM SKCIICPUMCHTA,

CaMOCTOATCIIBHO Q)OpMYHI/IpOBaTB O606H_[6HI/I$I U BBIBOJbBI II0 peE3yJibTaTaM HpOBC,I[éHHOFO
Ha6J'IIO,I[CHI/ISI, OIIbITa, UCCIICAOBAHUA,

IMPOrHO3UPOBATL BO3MOXKHOC IIEUILHGﬁHIGG Pa3BUTHC (1)I/I3I/I‘-IGCKI/IX mpoueccCoB, a TaKKe
BbIABUT'aTb NPCAIIOJIOKCHUSA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaXx.

Pa6ora ¢ undopmanmeii:

NPUMEHSATh Pa3IMUHbIe METO/Ibl, HHCTPYMEHTHI M 3alIPOCHI IIPU MOUCKE U 0TOOpe MHPOpMALUU
WIN JaHHBIX ¢ YYETOM MpeIoKEeHHON yuebHol pusnueckoit 3agauy;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh M MHTEPIPETUPOBATh MHPOPMAIIMIO PA3IUYHBIX BUIOB H
dbopM TpencTaBIeHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMaNbHYIO (OopMy TMpeacTaBieHHs HHPOpMaUUd U
WUTIOCTPUPOBATH pelllaeMble 3a7jaul HECTIOKHBIMHM CXEMaMH, JuarpaMmmamMu, HHOU TpaduKoi u
WX KOMOMHAIUSIMH.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJIBbHBIC y‘-leﬁl—ll)le JeCcTBUA:

B Xofe 00CyXIeHus yuyeOHOro maTepuana, pe3yibTaToB J1a0OpaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMbl U BBICKAa3bIBATh WJEH, HAIlCIEHHBIE Ha
pelleHure 3a7auu 1 NoAepKaHue 01arokenareaTbHOCTH OOIEHHS;

COTIOCTABJISITh CBOM CYXACHUS C CYKICHHSIMH APYTUX YYaCTHUKOB JUANOra, OOHApy>KHUBATh
pa3JIM4ME U CXOJICTBO MO3UIIHIA;

BBIPpAXKaThb CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

nyOJIMYHO MPENCTaBIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3MYECKOro OMbITa (IKCHEPHUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

NOHMMAaTh M MCIOJB30BaTh IPEUMYIIECTBA KOMAaHAHON M HWHIMBUAYyaJbHOW palbOThI MpHU
peLIeHUH KOHKPETHON (pU3UUECKOM MpoOIeMBbl;



MPUHUMATD L€ COBMECTHOM N1E€ATEIbHOCTH, OPraHU30BbIBATh JACUCTBUS MO €€ JTOCTHIKEHUIO:
pacmpenensiaTh poiiu, OOCYXKAAaTh MPOIECCHl U Pe3ydbTaThl COBMECTHOW paboThl, 00001aTh
MHEHHS HECKOJBKUX JTIOACH;

BBITIOJIHATH CBOIO 4aCThb pa60TbI, AO0CTUTasA Ka4CCTBCHHOI'O pC3yJibTaTa 1O CBOCMY HAIIPABJICHUTIO
" KOOPAUHHPY CBOU ,HGI\/JICTBI/ISI C APYTMMHU WICHAMU KOMAaHbI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaga B OOLIMI MPOAYKT MO KPHUTEPUSM, CAMOCTOSITEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanms:

BBISBIISATH MPOOJIEMBl B KM3HEHHBIX M YYEOHBIX CHTYalMAX, TPeOYIOUIMX JUIS pPELICHUs
(bu3nyeCKUX 3HAHUI;

OpUEHTUPOBATHCS B PA3JIMYHBIX MMOAXOAAX MPUHATUS PELICHUM (MHAUBUIYaJbHOE, MPUHITHE
pelIeHus B rpyIIe, IPUHITHE PEILIEHUH TPYIOoil);

CaMOCTOATCIIBHO COCTABJIATH AJITOPHUTM PCIICHUS (1)I/ISI/I‘IGCKOI‘/’I 3aJa4y UJIM I1JIaHa UCCIICAO0BaHHNA
C y‘IéTOM HMCIOIUXCA PCeCypCOB U COOCTBEHHBIX BO3MO)KHOCT61>1, ApTrYMCHTUPOBATDH

npeaiiaracMbi€ BapuaHThI pemeHI/Iﬁ; O ACJIaTh BLI60p u 6paTB OTBCTCTBCHHOCTD 3a PCHICHHUC.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJVIEKT:

AaBaThb aICKBATHYIO OLCHKY CUTyalluUu U IIpCJiaraTh IjIaH eé HU3MCHCHUA,

OOBSICHATh NPUYMHBI JOCTHXKEHUS (HEIOCTH)KEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JICATEIBHOCTh (B TOM YHCJIE€ B XOJ| BBIMOJHEHUS (HU3UYECKOTO
UCCJIEIOBaHMsI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBLIMXCS CUTYaluH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLCHUBATb COOTBECTCTBUC PE3YJIbTAaTa LCJIN U YCIIOBUAM,
CTaBUTh ce0s Ha MECTO Apyroro 4eJI0BCKa B X0€ CIiopa U JUCKYCCHU

Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
IpU3HABaTh CBOE MPABO Ha OMIMOKY NMpPH pelieHNH (PU3HUECKHUX 33/1a4 UM B YTBEPXKJIECHUSAX Ha
Hay4HBIE TEMBI M TAKOE K€ IIPABO IPYyroro.

MNPEAMETHBIE PE3YJIBTATHBI

K koHIiy o0ydyeHus B 7 kJiacce IpeIMETHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

WCIIONIb30BATh TOHATHS: (PU3NYECKUE W XUMHUYECKHUE SIBIICHUS, HAOIIOJIEHUE, DKCIICPUMEHT,
MOACIb, TUIIOTE3a, CANHHUIIBI CbI/ISI/I'-IeCKI/IX BCJIIMYHH, aTOM, MOJICKYJA, arp€raTHbIC COCTOSAHHA
BemecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JBIIKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOMAS CWiIa, AeopMarius
(ympyrasi, acTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;



pasnuuarh sBieHUS (IudQy3us, TEMIOBOE [BI)KEHHE YacTUI[ BEIIECTBAa, PaBHOMEPHOE
JBUOKEHUE, HEPABHOMEPHOE IBHKCHUE, HHEPLUS, B3aUMOIECHCTBUE TEJI, PABHOBECUE TBEPIBIX
TEJI ¢ 3aKPEIUIEHHON OCBIO BpAlllCHUs, Mepeiada aBICHUS TBEPABIMHU TEJIaMU, KUJIKOCTSIMU U
razamu, armoc(epHoe HaBliCHHE, IJaBaHWE TEJ, NMPEBPAIICHUS MEXaHWYECKOH SHEeprum) mo
OMMHMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC
¢du3nueckoe sBICHUE;

pacno3HaBaTh MPOSBIICHUE U3YYCHHBIX (PU3NUECKHX SBICHUI B OKPYKAIOIIIEM MUPE, B TOM YHCIIS
dbu3nvecKue SBICHUS B MPUPOJIE: MPUMEPHI IBIKCHHS C Pa3IMYHBIMH CKOPOCTSIMHU B )KHBOU H
HEXUBOW TMPUPOJIC, NEHCTBUE CHIIBI TPEHHUS B MPHUPOJIEC W TEXHUKE, BIMSHUE aTMOC(HEPHOTO
JIaBJICHUS HA )KUBOW OpPTraHMU3M, IUIaBaHUE PBIO, phIYaru B TEJIe YEIOBEKa, IIPH ITOM IEPEBOIUTH
MPAKTUYECKYIO 337129y B yUeOHYIO0, BBIJICISITH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH ) (PU3HUECKUX
SIBIICHUI;

OTKCHIBATH N3YYEHHBIE CBOMCTBA TEJ U (PU3HUECKUE SIBICHUS, HCTIONIB3Ys (PM3NYECKHIE BETUUINHBI
(Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEMs, IIyTb, CKOPOCTb, CPEIOHSS CKOPOCTb, CHIIA
YIPYTOCTH, CUJIA TAKECTH, BEC TElla, CUIIAa TPEHMsI, JaBjieHUe (TBEPIOro Teja, KUAKOCTH, ras3a),
BBITAJIKUBAIOIAsl CHUJIa, MEXaHHYecKas paboTa, MOLIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QULMEHT NOJEe3HOro NeHCTBUS MEXaHU3MOB, KMHETHUECKAasi U MOTEHLUAIbHAs SHEPrus),
OpU ONMCAaHUM MPABWIBHO TPAKTOBAaTh (M3NYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, HX
0003HaueHMsI U €AMHULBI (PU3UYECKUX BEJIWYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3MYECKyI0 BEIMUUHY C APYTUMH BEIMYMHAMM, CTPOUTH I'paMKU U3YyYEHHBIX 3aBUCUMOCTEH
(¢U3MUeCKUX BEIMYMH; XapaKTepU30BaTh CBOKMCTBA Tel, (PU3MUECKUE SBICHHUS W IPOLECCHI,
MCIIOJIb3YS IPAaBUJIA CIOXKEHUS CUJI (BJI0JIb OHOM MpsiMoi), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, NMpaBUIO paBHOBECHUs phluara (0JI0Ka), «30J0TOE IPABUIO» MEXAHUKH, 3aKOH
COXpaHEHHS MEXaHWYECKOW SHEPTHH, MPH 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aIlMCBIBAaTh €M0 MAaTEMAaTUUECKOE BbIPAXKEHUE;

00BACHATH (bHBH‘IGCKI/IC SABJICHUA, IIPOHCCChl H CBOMCTBA TCJI, B TOM 4YHCJIIC MU B KOHTCKCTC
CI/ITyaI_[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa: BbIABIATL MNIPUYUMHHO--CIICACTBCHHBIC
CBs3U, CTPOUTH 00BsICHEHHE U3 1—2 JTOrMYEeCKHX IIIaroB C 0H0p0171 Ha 1-2 HN3YUCHHBIX CBOMCTBA
q)HBH‘IeCKI/IX SIBJ'ICHI/II\/’I, (I)I/ISI/ILIGCKI/IX 3aKOHa UJIK 3aKOHOMCEPHOCTU;

pemath pacuéTHble 3a1auu B 1—2 nelcTBUSA, UCMOJIb3Ysl 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMUYMHBI: Ha OCHOBE aHAlINM3a YCJIOBMS 3a/1ayd 3alUCBIBATH KPAaTKOE YCJIOBHE,
MOJICTaBIATh (PU3NUECKHE BETUUYUHBI B (POPMYJIbI U IPOBOJUTH PACUETHI, HAXOIUTh CIPABOYHbIE
JaHHbIE, HEOOXOAMMBIE JJIsi pELIeHUs 3a7ad, OLIEHHWBATh PEATUCTUYHOCTh MOJYyYEHHOU
(bu3n4ecKoil BETUUNHBL;

paciio3HaBaThb HpO6J’IeM]':>I, KOTOPBIC MOJKHO PCHIUTH HpPH IMOMOIIH q)HSH‘leCKI/IX METOJ0B, B
OMMUCAHUU HCCIICAOBAHUA BBIACIATH MPOBEPACMOC NPCAIIOIIONKCHUC (FI/IHOTCSy), pa3jiniatb "
HHTCPIPETUPOBATDH HOHy‘lGHHLIfI pe3yiibTaT, HAXOAUTH OIIIMOKH B X0A¢€ oIlbITa, A€J1aTh BBIBOJABI
110 €ro pe3yjbTaTraM;

MPOBOAMUTH ONBITHI MO HAOMIOACHHIO (U3NYECKUX SBIEHUH WIN (PU3MUYECKUX CBOWCTB TeEI:
dbopMynupoBaTh MpOBEpPsSEMbIE TMPEANOI0KEHHUS, COOMpPAaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py/10BaHus, 3aMIUCHIBATh XO/JI ONbITa U (POPMYITHPOBATH BHIBObL;

BBITIOJIHSITh TPSMBIE HM3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEéMa, CHIBl |
TEMIEPATYPhI C UCMOJIB30BAHUEM aHAJOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH TTOKA3aHUS
nprOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPENTHOCTH U3MEPEHHI;



MPOBOJIUTh HCCIEAOBAaHUE 3aBHCHUMOCTH OIHOW (PU3NYECKOW BEIWYMHBI OT JAPYrod ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHIKYILErOCs TeJa OT
BPEMEHHU JIBIKEHUS Tella, CHJIBI TPEHHsI CKOJBXEHHUS OT Beca Teja, KadecTBa 00pabOTKH
IIOBEPXHOCTEH TEJ U HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOLIAJAW CONPUKOCHOBEHMS TEII, CHJIIBI
YIOPYTOCTH OT YAJIMHEHUS MPYXXUHBI, BHITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTu
TeJa W OT IUIOTHOCTH XHJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, Ha
KOTOPYIO HOTPY>KEHO T€JIO, YCIOBUM IUIaBaHUS Tell, YCIOBUN PaBHOBECHs pbluara U OJOKOB),
y4acTBOBaTh B IIJITAHUPOBAHUM Y4eOHOI'O HCCIIEZIOBAHUS, COOMpaTh YCTAHOBKY M BBIIIOJHSATH
U3MEpEHUus, Ccleays NpeJIOKEHHOMY IIaHy, (UKCUPOBAaTh pe3yJabTaTbl IOJTY4YEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE TIPEAJIOKEHHBIX TaOIUI U IpaMKOB, 1€71aTh BHIBOJIbI
10 pe3yJbTaTaM UCCIIEA0BaAHU;

NPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BETUYMH (IUIOTHOCTH BEIIECTBA YKUAKOCTH U
TBEPIAOrO TeJla, CWJIA TPEHUSA CKOJIBXCHUS, [AaBICHHUE BO3/yXa, BBITAIKMBAIOLIAS CHWIIA,
JeMCTBYIOIIAs HAa TIOTPYKEHHOE B XKHUAKOCTH TEJIO, KOA(PPHUIMEHT MOJIE3HOTO ASHCTBHS MTPOCTHIX
MEXaHU3MOB), CJeNysl MPENIOKEHHOW WHCTPYKIMM: IPU BBIIOJIHEHUU HW3MEpPEHUN coOuparhb
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISITh 3HAYEHUE UCKOMON BEJIMYNHBI,

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTU IpU padoTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOILAIONINECS COCYIbl, OAPOMETp, phIYar, MOJABUKHBIA M HEMOJBHKHBIN OJIOK,
HaKJIOHHAs INIOCKOCTE;

XapaKTepu30BaTh MPHUHIUIBI JIEHCTBUS W3YyYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMmopoil Ha WX onucaHus (B TOM 4YHCJE: TOAIIUITHAKHA, YCTPOHCTBO BOJOMPOBOAA,
THJIPABIMYECKUAN TIPEcC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETpP), MCHOIb3Ys
3HaHUS O CBOWCTBaX (M3MYECKHX SBICHUA M HEOOXOAMMbIE (HU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIUIO O MPHUMepax) MPaKTHUECKOro UCHOIb30BaHUS
bu3nYeCKUX 3HaHUN B TIOBCETHEBHOM JKU3HH AJIs 0OecriedeH s 0e30MacHOCTH TpU O0pallieHHH
¢ mpubopaMu U TEXHHYECKHMMH YCTPONCTBAMH, COXPAaHEHHUsS 3J0POBbsl M COONIOJAECHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpelie;

OCYIICCTBJIATDH OT60p HUCTOYHHUKOB I/IH(i)OpMaHI/II/I B I/IHTepHeTe B COOTBETCTBUHU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMUXCS 3HAHUUM M IIyTEM CPAaBHEHHMS PA3IUYHBIX
HUCTOYHHUKOB BBIACIATH I/IH(bOpMaIII/IIO, KOTOpas ABJISACTCA HpOTHBOpeqHBOfI WX MOXET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPH BBIMOJHEHUH Y4YEOHBIX 3a/llaHUil Hay4YHO--TIOMYJSIPHYIO JIUTEpaTypy
(GU3MYEecKOro cojep)kaHus, CIpPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BlaleTh
npuéMaMM KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHMOpPMALUMU U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MMCbMEHHBIE  YCTHBIE COOOIIEHNUS HA OCHOBE 2—3 HCTOYHHUKOB
uH(popMaluu GU3NYECKOT0 COAEPKaHUs, B TOM YHCIIE MyOJIUYHO JeaTh KpaTKUe COOOIEHuUs O
pe3ynbTaTax MPOEKTOB MM Y4eOHBIX MCCIEAOBAHUN, MPH 3TOM TPAMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUIHBIN annapaT Kypca GU3HKH, CONPOBOXKIATh BRICTYIIEHUE TIPE3EHTALINEH;

P BBITTOJTHEHUH YY€OHBIX TTPOCKTOB U MCCIICIOBAHUN pacCTIpeaeNsiTh 00sI3aHHOCTH B TPYIITIE B
COOTBETCTBUU C IIOCTaBJIICHHBIMU 3aJa4aMU, CIIEAWTh 3a BBINOJHEHUEM IUIaHA JEHCTBUH,



aICKBAaTHO OILICHUBATH COOCTBEHHEIH BKJIaa B JCATCIBHOCTb TI'PYIIIBI, BBICTPAaWBATh
KOMMYHUKATHBHOC B3aI/IMO,Z[eI>'ICTBPIC, YUUTBIBASI MHCHHUC OKPYXKAIOMIUX.

K koHiy o0y4yeHus B 8 kiiacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIINXCS YMEHUI:

HCIIOJIB30BATh IMOHATHA: MacCa U pasMEPbl MOJICKYJI, TCIIJIOBOC ABHIKXCHUC aTOMOB U MOJICKYII,
arperatHblC COCTOAHHA BCIICCTBA, KPUCTALNIMYCCKUEC U aMop(prIe TCI1a, HACHIILICHHBIN U
HEHACHIICHHBIN nap, BJIaXXHOCTb BO34yXa, TEMIICpaTypa, BHYTPCHHIAA OJHEPIU:d, TEIJIOBOM
JABUIaTClIb, BHCMCHTapHBIﬁ BHCKTpI/I‘ICCKI/Iﬁ 3apsaa, OSJCEKTPUUYCCKOE II0JIC, IPOBOJHHUKH M
JUDJICKTPUKH, ITOCTOSTHHBIM 3J'ICKTpPI‘ICCKHfI TOK, MAaroHuTHOC I10JIC;

pasnyath sIBJIEHUS (TEMJIOBOE PACLIMPEHHME U CHKaTHe, TeIlonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KalWUISPHbIE SBJICHUS, UCHIAPEHUE, KOHICHCALNS, UIABJICHUE, KPUCTaUIN3alHsl
(oTBepaeBaHUE), KHUIIEHHME, Temlonepeaada (TEIIONPOBOJHOCTb, KOHBEKIUS, M3JIy4Y€HHUE),
AJIEKTpU3aLUs TeJ, B3aUMOJAEWUCTBUE 3apsAllOB, JECUCTBUS 3JIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJEMCTBUE MAarHUTOB, JEMCTBHE MAarHUTHOIO I0JII HAa MPOBOJAHHUK C TOKOM,
AJIEKTPOMAarHuTHas: MHAYKLHKS) [0 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh NPOSIBICHUE U3yUYEHHBIX (DU3HMUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B TOM YHCIIe
dbusnueckue sBIEHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHHWE U KaNWUISpHBbIC SBICHUS B
pHUpOJIe, KPUCTAIIBI B IpUpoje, u3nydyenue ComHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3HI,
o0Opa3oBaHHe POCHI, TyMaHa, MHEs, CHETa, SJIEKTPUYECKUE SIBICHUS B aTMOC(epe, DIEKTPHIECTBO
KHUBBIX OPTaHU3MOB, MAarHUTHOE TI0J€ 3eMJIH, APEi( IMOIIOCOB, POIb MAarHUTHOTO TOJS JUIS
KU3HHU Ha 3emuie, MOJSIPHOE CHSIHUE, TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKY ) (PU3UUECKUX SBIICHHIA,

OIKCHIBATH N3YYEHHBIE CBOMCTBA TEJ U (PU3HUECKUE SIBICHUS, HCTIONB3Ys (PU3NYECKHIE BETUINHBI
(TemnepaTypa, BHyTPEHHss SHEPIUsl, KOJIMYECTBO TEIUIOTHI, yJIeIbHas TEINIOEMKOCTh BELIECTBA,
ylenbHas TeMjaoTa IUIaBJIEHUs, YylelbHas TemjaoTa MapooOpa3oBaHus, yjAelbHas TemoTa
CrOpaHus TOIUIMBA, KO3()(PULMEHT MOJIe3HOro NeHCTBUSA TEIUIOBOW MAIMHBI, OTHOCHTENbHAS
BII&XHOCTb BO31yXa, OJJIEKTPUYECKUN 3aps], CUIa TOKa, DIJIEKTPUYECKOE HaIpsHKEHUE,
COIIPOTHBIIEHUE MPOBOJIHUKA, YJEJIbHOE CONPOTHUBIEHUE BellecTBa, paboTa M MOILHOCTh
AIIEKTPUYECKOTO TOKa), MpPH ONHCAHWU MPaBWIbHO TPAKTOBATh (PU3MYECKUI CMBICT
HCIIOJIb3YEMBIX BEIMUUH, 0003HAUYEHHUS U €UHUIIBI (PU3UYECKUX BEIMUYMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME JITAHHYIO (DU3MUECKYIO0 BEJIWYMHY C APYTMMHU BEIWYUMHAMH, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘IGCKI/IC SABJICHUA W TIPOLECCBHI, HCIIOJIb3YSA OCHOBHBLIC
ITOJIOKCHUA MOJ'ICKy.]IHpHO'—KHHeTquCKOﬁ TCOpHUn CTPOCHUA BCIICCTBA, MIPUHIUAIL
Cyneprno3nuumn moJiei (Ha Kau4€CTBCHHOM ypOBHe), 3aKOH COXPAHCHUS 3aps/iad, 3aKOH Owma JII
y4dacTKa LCIu, 3aKOH I[)KOYHH—HGHH&, 3daKOH COXPAaHCHUS SOHEPTHUU, ITPU STOM NdaBaATh CJIOBECHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa U 3alUCbIBATh €0 MATCMATUYCCKOC BBIPAKCHUC,

OO0BSACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyallUi
MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYWHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTh
o0BsicHeHHe W3 -2 JOrMYecKHuX IIaroB ¢ OMopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuiaTb paC‘-IéTHLIC 3aga4u B 2-3 HeﬁCTBHH, HCITOJIB3Ys 3aKOHBI U (I)OpMyJ'IBI, CBA3BIBAIOIIHC
(I)I/I3I/ILICCKI/IC BCJIMYMHBI: Ha OCHOBC aHaJIM3a YCJIIOBHA 3aJa4W 3allMCbBIBATH KPATKOC YCJIOBHUC,
BBIABJIATE HCEAOCTATOK MOAHHBIX [JJid PpCHICHUA 3aldayH, BLI6I/IpaTB 3aKOHbI H (I)OpMyJ'IBI,



HEoOXOouMbIe aJisi €€ pelleHusi, MPOBOIUTh pacu€Thl U CPAaBHUBATH IOJYyYEHHOE 3HAYCHHE
(bu3MYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU;

paciio3HaBaTb Hp06HeMLI, KOTOPLIC MOXHO PCUINTH IIPU IIOMOUIA (1)I/I3I/I‘-IGCKI/IX METOOOB,
HCIIOJIB3YsA OINHMCAHUEC HUCCIICAOBAHUA, BBIACIIATH IMPOBCPACMOC IMPCAINOJIOKCHHUEC, OLUCHHBATH
MMPaBUJIBHOCTH MMOPAAKa MPOBCACHUA UCCIICAOBAHMs, 1CJIaTh BEIBOABI;

NPOBOJIUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB TEJ
(kanwIsipHbIE  SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3[yXa OT ero o0bEMa, TeMIleparypsbl,
CKOPOCTH MpoLecca OCThIBAaHUS W HArpeBaHUs IpPU H3JIYYEHUM OT LIBETa H3Jydarollen
(mornomaronieil) MOBEPXHOCTH, CKOPOCTh MCIApPEHHs] BOABI OT TEMIIEPATypbl XKUAKOCTU H
IJIOIAaM €€ MOBEPXHOCTH, 3JIEKTPU3ALMS TeJl M B3aMMOJEHCTBHE 3JEKTPUUYECKUX 3apsI0B,
B3aMMOJICMCTBUE IOCTOSIHHBIX MAarHUTOB, BU3yaJlU3allisd MArHUTHBIX IIOJE€H IOCTOSHHBIX
MarHuToB, AECUCTBHUSI MArHUTHOTO IIOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHmra,
CBOWCTBA  DJIEKTPOJABHUTATesl  IMOCTOSHHOIO  TOKa):  (OPMYIHpPOBATH  IpPOBEpsSEMbIC
IPENOI0KEHUs, COOUpPaTh YCTAaHOBKY M3 MPEUIOKEHHOrOo 00OpYyIOBaHUS, OMUCHIBATH XOJ
OTIBITa U JOPMYIIMPOBATH BHIBOJIBI,

BBITIOJIHATD HPSAMBIC U3MCPCHUS TCMIICPATYPBI, OTHOCHUTEJIbHOM BIAXKHOCTHU BO3J1yXa, CUJIbI TOKa,
HaIpsAKCHUA C HMCIIOJB30BAHHUCM aHAJIOT'OBBIX HpI/I60p0B U JaT4YHUKOB (1)I/I3I/IIIGCKI/IX BCJINYHH,
CpaBHHUBATb PE3YJIbTAThL I/ISMepeHHﬁ C y‘IéTOM 3aJaHHOM a0COJIFOTHOH IOIrpCIIHOCTHU,

IPOBOJIUTH HCCIEIOBAaHME 3aBUCHUMOCTH OAHOM (U3MYECKOHl BeNMYMHBI OT JpYroil c¢
UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMH (3aBUCHUMOCTb CONPOTHUBICHMS IPOBOJHUKA OT €ro
JUIMHBI, IUIOAAH IOIIEPEYHOr0 CEYEHUS U YACIBHOTO CONPOTUBIICHUS BEIIECTBA IPOBOAHUKA,
CUJIBl TOKA, WAYIIEro Yepe3 IPOBOJHUK, OT HAIPSOKEHUS Ha IPOBOJHHUKE, HCCIEHOBaHUE
[OCJIE0OBATENIBHOTO U MApajUIeIbHOIO  COCIMHEHMH  IPOBOJHHMKOB):  IIJIAHUPOBATh
UCCIIeJOBaHKE, COOUpaTh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAYs MPEI0KEHHOMY IIJIaHy,
(buKcupoBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH B BMJIE TaOnUIl U TpaHKOB, JeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBaHMS;

MMPpOBOAUTHL KOCBCHHBIC U3MCPCHUSA q)HSH‘leCKI/IX BCIINYHUH (y,[[eJ'IBHaSI TEINIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHHUEC IIPOBOJAHUKA, pa60Ta U MOHIIHOCTH JSJICKTPHUYCCKOI'O TOKa)Z IJIaHUPOBATb
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYS npennomeHHoﬁ HUHCTPYKIUHU, U
BBIYHMCJIIATH 3HAYCHUEC BCIIMYHUHBI,

coOiroaaTh MpaBuiia TEXHUKU 0€30I1acCHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OMopol Ha MX ONMCaHUs (B TOM 4YHCIIE: CUCTEMa OTOIJICHHS JIOMOB, THTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJIBTMETp, CUETUUK AIIEKTPUUECKOW SHEPTUH, 3JIEKTPOOCBETUTENILHBIE
npuOOpBl, HarpeBaTeNbHbIE AIIEKTPONPUOOPH! (IPUMEpPHI), SIEKTPUUYECKHUE NPEIOXPaHUTENH,
AJIEKTPOMArHuT, 3JEKTPOJABUraTelb MOCTOSIHHOTO TOKA), HCHOJb3ys 3HaHUS O CBOWCTBax
bu3nueckux ABICHUNH U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W M3MEPUTENIbHBIE MPUOOPHI MO CXEeMaM H
CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETp, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI dJIEKTPUUECKUX
LEeMer ¢ MOCIeA0BaTEeNIbHBIM U MapauIeNIbHbIM COSUHEHNEM JJIEMEHTOB, pa3iandasl yCIOBHBIE
0003HaYeHHsI SJIEMEHTOB AJIEKTPUUECKUX LETeH;

MNPUBOJAUTE IMPUMCEPLI (HaXOJII/ITB I/IH(I)OpMaI_II/IIO 0 HpI/IMCan) MPAKTUYCCKOTO HCIIOJIb30BAHUA
(I)I/I3I/ILICCKI/IX 3HAHUI B ITOBCEIHEBHOM JKU3HU JJISI obecneueHus OE30MaCHOCTH npu o6pa1ueH1/H/1



¢ mpubopaMu U TEXHUYECKHMMH YCTPONMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOJEHUS HOPM
HKOJIOTUYECKOT0 MOBEJICHUS B OKPYKAIOIIEH cpelie;

OCYILIECTBIISATh MOUCK HH(pOpMaruu (GU3NIECKOro coaepkanusi B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHMM UM IIYTEM CpPAaBHEHMUS JIOIOJIHUTEIBHBIX HCTOYHHUKOB BBIICIATH
UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOI MM MOKET OBITh HEIOCTOBEPHOM;

UCTOJIB30BaTh MPH BBHIMOJHEHUH Y4YeOHBIX 3alaHUil HAyYHO--TIOMYJSIPHYIO JIUTEPATypy
bu3NYeCKOro coaep)KaHusi, CIpPaBOYHbIE MaTepuaibl, pecypchbl ceTu VHTepHET, BIAIeTh
npuéMaMyu KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHGPOpPMAIMM U3 OJHOM 3HAKOBOU

CUCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIC MUCHhbMEHHBIE M KPaTKHUE YCTHBIE COOOICHUs, 00001ast nHPOPMAITHIO
U3 HECKOJIbKMX UCTOYHHKOB (DU3UYECKOTO COJEPIKAHUS, B TOM YHCIIE MyOJIUYHO TPEICTABISTH
pe3ynbTaThl MPOCKTHOH WIIM UCCIICOBATEIBLCKON JIEATEIHHOCTH, MPU ITOM TPAMOTHO
UCIIOJIb30BaTh U3YUCHHBIN MOHATHIHBIN ammapaT Kypca (QU3UKH, COMPOBOXKAATH BBHICTYIUICHHE
MPE3EHTALNE;

IIPYU BBIIIOJHEHUHN Y4€OHBIX IPOEKTOB M UCCIEN0BAaHUN (PU3NYECKUX MPOLIECCOB PACIPEEIISTh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C IIOCTaBJIEHHBIMU 33/1a4aMH, CJICIUTh 3a BBIIOJIHEHHEM
IUlaHa JIeHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHMBAaTh COOCTBEHHBIH BKJIaa B
JEATEIbHOCTh TPYIIBbI, BBICTPAMBAaTh KOMMYHUKATHMBHOEC B3aMMOJEHCTBHUE, IPOSBIIAA
TOTOBHOCTb pa3peliath KOH(PIUKTHI.

K koHiy o0ydyeHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLUXCS YMEHUI:

MCIIOJIb30BaTh NOHATHUA: CUCTEMA OTCUETA, MaTepUAJIbHAS TOUKA, TPAEKTOPHSI, OTHOCUTEIILHOCTD
MEXaHU4YECKOTO JBUKCHHS, nepopmanus (ynpyras, IJIaCTUYECKas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, aOCOJIOTHO
TBEPJI0€ TEII0, LIEHTP TSKECTU TBEPJOIO Tella, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUs U BOJIHBI,
3BYK, MH(QPA3BYK M YJIbTPa3BYK, JIEKTPOMArHUTHbBIE BOJIHBI, IIKajia 3JE€KTPOMAarHUTHBIX BOJH,
CBET, OJM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPhI UCITYCKaHHs U MOTJIOIIEHUs, anbda-, 6eta- u
ramma-Mu3JIy4eHUs, U30TOIb, IAEpHAs YHEPTeTHKA;

pa3nuyath sBJIEHUs (paBHOMEPHOE U HEpPaBHOMEPHOE MPSAMOJIMHEWHOE JBH)KEHHE,
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE TMaJeHUE TeJl, pPaBHOMEPHOE
JIBUKEHHE [0 OKPYXHOCTH, B3aUMOJAEHMCTBHME Tell, pEaKTUBHOE JBHM)KEHHUE, KoJjebaTeabHOoe
JIBIDKCHHUE (3aTyxalolllie W BBIHYKJICHHBIC KoJieOaHUsI), PE30HAHC, BOJIHOBOE JBIKEHUE,
OTpakKeHHE 3BYyKa, MPSIMOJMHEHHOE pAclIpOCTpaHEHHE, OTpPaKeHHWE U TPEIOMIIEHHE CBETa,
MOJTHOE BHYTPEHHEE OTpPaK€HUE CBETa, Pa3JIoKeHHEe OEoro cBeTa B CHEKTP M CIOKEHHE
CIEKTPAJIbHBIX LBETOB, IHCIEPCHsI CBETA, ECTECTBEHHAs PaJUOAaKTHUBHOCTb, BO3HUKHOBEHHE
JUHEWYaTOro CIeKTpa U3Iy4YEHHUs) IO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHHE W3YUYEHHBIX (PU3UYECKUX SIBICHUU B OKpYKarolleM Mupe (B TOM
yucie (pu3nyueckue sSBJICHHS B MPUPOJIC: MPWIMBBI U OTIUBHI, JIBIKeHHE TiaHeT COJIHEUHOM
CHUCTEMBI, PEaKTHBHOE JIBIDKCHHE J>KMBBIX OPTaHWU3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHNUE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 3XO0, IIBE€Ta TEJ, ONTHYECKHE SIBICHUS B
npupojie, OMOJIOTHYECKOE JEUCTBHE BHIAMMOTO, YIbTPadUOJIETOBOIO M PEHTTEHOBCKOTO
U3ITy4eHUH, €CTeCTBEHHBIM paJMOAKTUBHBIN (OH, KOCMUYECKHE IIy4d, PaJIAOAKTUBHOE
U3ITy4YeHUE TPUPOIHBIX MHUHEPANIOB, NEHCTBHE pPAJAMOAKTUBHBIX HW3IyUYEHUN HAa OpraHu3M



YyeJioBeKa), MPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBIIEIATH CYIIIECTBEHHbBIE
cBOiicTBa (pU3HAKK) PUINIECKUX SBICHUI;

OTKCHIBATH N3YYEHHBIE CBOMCTBA TEJ U (PU3HUECKUE SIBICHUS, HCTIONIB3Ys (PU3NYECKHIE BETUUYNHBI
(cpemHsii M MTHOBEHHasT CKOpPOCTb Te€ja IpU HEPAaBHOMEPHOM JABW)KEHHH, YCKOPEHHE,
IIEpEMEIICHUE, IIyTh, YINIOBas CKOPOCTh, CWJIA TPEHMs, CUJA YIPYIOCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOAHOTO MAJCHHSA, BEC Tella, UMIYJIbC Telld, UMIYJIbC CHIIBI, MEXaHUYecKas
paboTa U MOIIHOCTh, MOTEHLIMATIbHAS SHEPIrHsl Teja, MOAHATOTO HaJl MOBEPXHOCTBIO 3€MJIH,
NOTCHLIMAIbHAS JHEPrUsl CXKATOW NPYKUHbI, KUHETHYECKas DHEPIHs, IOJHAs MEXaHU4ecKas
SHEprus, MepuoJ M 4acTora KojeOaHWH, AJMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpOCTh CBETa, MOKa3aTelb IPEJOMIIEHUs CpPeibl), IPU ONHUCAHUM IPABUIBHO TPAaKTOBAaTh
(¢u3nUecKuil CMBIC UCTIOIB3yEMbIX BEIMYUH, 0003HAYCHUS U €AUHUIIB (PU3MUYECKUX BEITUYUH,
HaXOJIUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIMYHHY C APYTUMH BEIUYHMHAMH,
CTPOUTH TPaPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

XapaKTCPU30BaATh CBOICTBa TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA W NPOLECChI, HCIIOJb3YysA 3aKOH
COXPAaHCHUA SHCPIrur, 3aKOH BCCMUPHOI'O TATOTCHHA, HTPHUHIHWII CYIICPIIO3UINU CUJI, ITPHUHIIUII
OTHOCUTCIBHOCTHU Fannne;{, 3aKOHBI HLIOTOHa, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOHbI
OTPaXXCHHUA U IPCIIOMIICHUA CBCTA, 3dKOHBI COXPAHCHHA 3apsaJO0BOIr0 U MAaCCOBOI'O YHCCII IIPpH
AACPHBIX pEaAKIUAX, IPU ITOM OaBaTb CIOBCCHYRO (I)OpMYJ'II/IpOBKy 3daKOHa M 3aIlMChbIBaTb €I0
MAaTCMaTHYCCKOC BBIPAKCHHUC,

OO0BSICHATh (hr3MYECKHE MPOLECChl U CBOWCTBA Tel, B TOM YHUCIE U B KOHTEKCTE CUTYaIUil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISATh IPUUNHHO--CIIE/ICTBEHHBIE CBSI3U, CTPOUTH
00BsicHeHHe K3 2—-3 JOrMYECKHUX IIAaroB C OMOpPOW Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 331a4u (ONUparoIMecs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIONIb3Ys 3aKOHbI
u (opMysbl, CBs3bIBaroIIMe (PU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBHUS 3aJaud
3aMMChIBaTh KPaTKOE YCJIOBHUE, BBISBIATH HEAOCTAOILINE MM M30bITOUHBIE JaHHbIE, BEIOUPATh
3aKOHBl M (OpPMYNbI, HEOOXOIUMBbIE [UIl pEIIeHUs, NPOBOJUTH pacu€Thl M OLEHHUBAThH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUYCHHsI (PU3MUECKON BEIMUHHBI,

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TMOMOIIM (PU3UYECKHX METOJIOB,
WCIIOJIB3Ysl OINMMCAHHME WCCIEOBaHUs, BBIICIATH IMPOBEPSIEMOE MPEINOJIOKEHUE, OLICHUBATh
MPaBUJILHOCTh TIOPSIIKA TPOBEACHHS HCCIECIOBAaHMS, JEJIaThb BBIBOJBI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB;

IPOBOAMTH OMBITHl MO HAOMIOACHHIO (PU3MUECKUX SIBICHUM WM (QU3UUYECKHX CBOMCTB Tl
(u3ydyeHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHAa COXpaHEHUs SHEPruH, 3aBUCHMOCTb MEpuoja
KOJIEOaHUH MTPY)KMHHOTO MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTb OT
aMIUTUTYABI MAJIBIX KoJeOaHUH, MPAMOIMHENHOE paclpoCTpaHEHUE CBETA, Pa3lioskeHHe 0enoro
CBETa B CHEKTP, U3yUEeHUE CBOMCTB M300paXEeHUs B IUNIOCKOM 3€pKajie U CBOWCTB M300pakeHUs
npeaMera B COOMparolie InH3e, HabJroIeHNe CIUIOIIHBIX U IMHEWYaThIX CIIEKTPOB M3JIyUEHHS):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO HaOopa 000pyA0BaHNs, OMUCHIBATh X0
OTIbITA U €r0 Pe3yJbTaThl, GOPMYINPOBATH BHIBOJIBI;

MPOBOAMUTH MPU HEOOXOTUMOCTH CEPHUIO MPSMBIX W3MEpPEHHi, OoIpenesss cpelHee 3HaueHUe
u3MepsieMol BeIMYMHbI ((POKYCHOE pacCTOsIHHE coOMparomiei JHH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MepUTEeNHLHOr0 Ipudopa);

MMpOBOAUTL HCCICAOBAHUC 3aBHCUMOCTEM (bI/I3I/I‘-ICCKI/IX BCJIMYHMH C HCIIOJIB30BAHUCM IMPSIMBIX
1/13MepeH1/1171 (SaBI/ICI/IMOCTL IMyTHU OT BPEMCHHU IIPU PABHOYCKOPCHHOM ABHXKXCHUUN 0e3 HavaJabHOU



CKOpOCTH, ITepHo/ia KojJeOaHN MaTeMaTHUeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCMOCTH yIila
OTpaKEHHsI CBETa OT yIja MaJeHHs U yIJia MPeOMICHHUS OT yIJla MajaeHHs): IUIaHUPOBATh
UCCIIEIOBaHHE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOITY4EHHON
3aBHCUMOCTH (PM3NYECKHUX BEJIMYHMH B BUIE TAOIUI] U TPApHUKOB, JIEJIaTh BEIBOBI IO pe3yabTaTaM
UCCIIEIOBAHMSI;

IPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PH3MUECKUX BETMUYUH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tela
IIPU PaBHOYCKOPEHHOM JBHM)KEHHH, YCKOPEHHE CBOOOIHOIO MaJeHUs, KECTKOCTh HPY>KUHBI,
KO3(QULIMEHT TPeHHs CKOJIbKEHMsI, MeXaHudeckas padoTa M MOLIHOCTb, YacTOTa U HEPUOJ
KOJICOAHUH MaTeMaTU4YeCKOro U IMPYXKUHHOTO MAasTHUKOB, ONTHYECKas CHila cOOMparolieit
JMH3bl, PAJMOAKTUBHBIN (DOH): IUITAHUPOBATH H3MEPEHHUs, COOMpaTh HSKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEMIOKEHHON NHCTPYKIUH, BBIYUCIIATh 3HAYCHUE
BEJIMYMHBl U AHAIM3UPOBATh IIOJYYECHHBIC DPE3YJbTATHI C YYETOM 3aJaHHOM IOIPEIIHOCTH
U3MEPEHHU;

co0JII0IaTh MpaBHiIa TEXHUKH O€30MAaCHOCTH MU paboTe ¢ 1abopaToOpHBIM 000pyIOBaHHEM;

pas3iindaTb OCHOBHBLIC IIPHU3HAKKW M3YYCHHBIX (1)I/IBI/II-IGCKI/IX MOIIGJIGIZI MarcepurajibHasd TOYKa,
a0COJIFOTHO TBépI[OG TCJIO0, TOYCYHBIN UCTOUYHHUK CBCTa, JIy4, TOHKas JINH34, [TIaHETapHasd MOACJIb
aTOMa, HYKJIOHHas MOACJIb aTOMHOI'O sApa,

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS HU3YYCHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OMOpol Ha WX OmucaHus (B TOM 4YHCIE: CIHUIOMETpP, NATYUKH TOJOKEHUS, PACCTOSHUS H
YCKOpEHUSs, pakera, 5XOJOT, OYKM, NEPUCKON, (QoToammapar, ONTHUYECKHUE CBETOBOBDI,
CIIEKTPOCKOI, JTO3MMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBaX (pu3MuUecKUX
SIBIICHUI U HEOOXOAMMBbIe (PU3NUYECKIE 3aKOHOMEPHOCTH;

HCIIOJIB30BAaTh CXEMblI MW CXEMATUUYHBIC PUCYHKH HW3YYCHHBIX TCXHHYCCKUX YCTpOﬁCTB,
W3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHYECKHUX TIPOLECCOB TMPU PEIICHUH Y4eOHO--
NPAKTHYECKHX 3a/1a4, ONTHYSCKHE CXEMbI ISl TIOCTPOCHHSI M300PaKCHUI B TNIOCKOM 3epKaJie
coOuparole JT1H3E;

MPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O MpHUMeEpax) MPaKTUYECKOTO HCIOIb30BaHHUS
bu3nYeCKUX 3HaHUH B TIOBCETHEBHOM JKU3HU Il 0OecriedeHus: 6e30MacHOCTH pU OOpallieHHH
¢ mpubopaMu U TEXHHYECKHMMH YCTPOHCTBAMH, COXPAHEHHUS 370POBbS U COOIIOACHHS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOLIEHN Cpelie;

OCYIIECTBIISATh MOUCK HHpOpMaK (HU3MUEeCKoro cojaepkanus B HTepHeTe, caMOCTOATETEHO
dbopMyIUpys MOUCKOBBIA 3aMpPOC, HAXOAUTH IMYTH OINPEICICHHS JTOCTOBEPHOCTU TMOIYYCHHOM
nH(pOpMaIK Ha OCHOBE UMEIOIIUXCS 3HAHUM U TOTIOTHUTEIBHBIX HCTOYHUKOB;

UCMOJIb30BaTh TIPH BBIMOJHEHUH Y4YEOHBIX 3a/JlaHUil Hay4dHO--TIOMYJSIPHYIO JIUTEpaTypy
(GU3MYEecKOro cojep)kaHus, CIpPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BlaleTh
npuéMaMM KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs WHGPOpPMALMU W3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/laBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE HH(pOpMAlMMU M3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOro cojepkaHusi, MyOJIMYHO MPEACTaBIATh PEe3yNbTaThl
IIPOEKTHOM HWJIM MCCIIEIOBATEIbCKOM JESITENBHOCTH, MPH 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUIHBIN annapaT U3y4aeMoro pasjeia QU3UKU U COTPOBOXKAATH BBICTYIUICHHE
MIPE3CHTAINEH ¢ YIETOM OCOOEHHOCTEN ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB JJIeKTPOHHbIE
Ne HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
o/ NPOrpaMMBI Beero Kontpoabubie | IlpakTuueckue 00pasoBaTebHbIE
padoThI padoThI pecypes

Paznen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpa
11 o 1 bubmuoreka [JOK

' VSHIEE = HAYKA O TIPHPOAE https://m.edso00.ru/7f416194
19 o 5 1 bubnuorexa [JOK

' VISHHACCIHE BTN https://m.edso0o.ru/7f416194
13 E . 5 1 1 bubnuorexa [JOK

. CTECTBEHHOHAYYHBI METO/I MIO3HAHUS https://m.edsoo.ru/7f416194

Uroro no pazaeny 5

Paszpnen 2. [lepBoHavaJbHbIe CBeIeHUS 0 CTPOCHMHU BelleCTBa
51 C 1 bubmuorexa [JOK

' TPOCHIE BEMECTE https://m.edsoo.ru/7f416194
b2 JIBM>KE€HHE M B3aMMOACHCTBUE YaCTHI] 5 1 bu6mmoreka [IOK

' BEILIECTBA https://m.edsoo0.ru/7f416194
53 A 5 bubnmoreka [JOK

' TPCTATHDIC COCTOAMIE BEMeeTBa https://m.edso0.ru/7f416194

Hroro no paszneny 5

Pa3znen 3. /IBu:xeHuMe U B3auMo/ieilicTBUE TeJl
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bubmuoreka [JOK

31 Mexanuteckoe ABHKCHHE 3 https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 6 bubmuoreka [JOK
33 C B 14 bubnunorexa LIOK
' fa. BHABL CHIL https://m.edsoo.ru/7f416194
Wroro no pazueny 23
Pasznen 4. laBienune TBEPABIX TeJ, :KUAKOCTEN U ra3o B
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 5 bubnunoreka LIOK
' TeJlaMU, )KUAKOCTIMU U ra3aMu https://m.edso00.ru/7f416194
49 4 bubnunoreka LIOK
' Hlapietine xuakocTh https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMoChepHoe faaeHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBue XUIKOCTH U ra3a Ha MOrpyKEHHOE 6 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazueny 18
Pa3nea S. PaGora m MmomHOCTB. JDHeprus
51 Pas 3 bubmuoreka [{OK
' aboTa i MOTHOCT? https://m.edsoo.ru/7f416194
5.9 - g bubmuoreka [{OK
' POCTBIC MEXAHHIIMBT https://m.edsoo.ru/7f416194
bu6 OK
5.3 MexaHuueckasi SJHeprust 4 uommorexa L

https://m.edso0.ru/7f416194
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Hroro no pazgeny

15

Oo6o0maromuii ypok. Utoroass KOHTpoJIbHasI 2 1
padora
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 15
8 KUIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposBbie)
Ne ni/m IporpamMmbl Beero Kourpoasnsie | Ilpakruyeckue 06pa3oBaTeIbHbIE
padoThI padoThI pecypebi
Pazjen 1. TerioBble siBieHUs
11 C . 4 1 bubnunoreka LIOK
' TPOCHHUE 1 CBOMCTBA BEHlecTRa https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
12 Tenonsie mponecce! 24 2 4 https://m.edsoo.ru/7f4181ce
Wroro 1 o pazneny 29 3
Pa3nes 2. DiekTpu4yecKue H MATHUTHBIC SIBJICHUSA
51 DNeKTpUYECKHe 3apsibl. 3apsKCHHbBIC Tella U 5 1 bubnmnorexa [JOK
' UX B3anMoieiicTBIe https://m.edsoo.ru/7f4181ce
. . but6mmoreka [IOK
2.2 [TocTOSTHHBIN NEKTPUUYECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
but6mmoreka [IOK
23 MarHiTHbLe AB1CHis 10 1 1 https://m.edsoo.ru/7f4181ce
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Wroro no pazueny 37
O0o0maromuii ypok. UToropasi KOHTpoJbHas padora 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 6 13
9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHuUe pa3/iesioB U TEM (undposBbie)
Ne n/m IporpamMmb: Beero Kourpoasnbie | Ilpakrnyeckue o6pasoBaTeibHbIE
padoThI padoThI pecypel
Pa3znea 1. Mexanuuyeckue siBJeHUSA
11 MexaHn4ecKoe JBMKEHUE U CIIOCOOBI €r0 13 1 bu6nmorexa LIOK
' OIMCaHUSs 2 https://m.edsoo.ru/7f41a4a6
. bu6nmorexa LIOK
12 BsamvojeiicTame Tex 13 L https://m.edsoo.ru/7f41a4a6
13 3 g 1 bubmmoteka IIOK
' AKOHPL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro 11 0 pa3aery 34 3 2
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bubnunorexa LIOK
2.1 Mexanueciue koneoanus S 1 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
2.2 MexaHnueckre BOJIHBI. 3BYK 10 1 1 hitps://m.edsoo.ru/7f41ada6
Hroro no paszneny 15 1 2
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Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

DJIEKTPOMArHuTHOE MOJE U bubmmoreka [JOK
3.1 14 2 )
9JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
CBeTOBBIC SABJICHUS
3.2. 15 4
6
Wroro no pazueny 27
Pa3nen 4. KBanToBbBIE SIBJIEHUA
51 [ImanerapHas Mmozenp aroma. 6 bubnuoreka [IOK
' PannoakTHBHOCTH https://m.edsoo.ru/7f41a4a6
59 C 3 bubmuoreka [IOK
' TPOCHIE ATOMHOLO ALpa https://m.edsoo.ru/7f41a4a6
53 g 6 bubnunoreka LIOK
: JIEPHBIC PEaAKIMU https://m.edsoo.ru/7f41a4a6
Hroro i1 o pazneny 15
Pa3nea 6. [loBTopuTe1bHO-0000 A0 1IN I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 11 5 bubmuoteka [IOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 11
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 12
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Jlara uudgposbie
i Tema ypoka Beero Kontpoabubie | IlpakTuyeckue nyenus 00pazoBaTelbHbIe
padoThI padoTshI pecypeb
®du3nka — HayKa 0 IpUpo/Ie.
1 e PP 1 https://m.edsoo.ru/ff09f72a
SIBnenust npupoabl
du3ndecKue BEITMIMHBI U HX
2 1 https://m.edsoo.ru/ff09f72a
U3MepeHue
Jlaboparopuas padora Nel
3 "OnpezencHue 1CHBI ICICHUs 1 1 https://m.edsoo.ru/ff09f72a
M3MEPUTENIBHOTO mpudopa"
VYpok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
4 PATYPRLTID 1 1 https://m.edsoo.ru/ff09f72a
KHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TEeMIEpaTyphl"”
5 BxojHast KoHTpoJibHas paboTa 1 1 https://m.edsoo.ru/ff09f72a
Crpoenue BemiectBa. ONBITHI,
bu6mmoreka [IOK
5] JIOKa3bIBAIOIIME JUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
JlaGopatopnas pabora Ne2
7 " " 1 1 https://m.edsoo.ru/ff09f72a
Ornpenenenne pa3MepoB MaJIbIX TEN
8 JIBU>KEHUE YacTHIl BEIIECTBA 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0a013e
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9 ArperaTHble COCTOSHHUS BELICCTBA https://m.edsoo.ru/ff09f72a
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
10 BO1bI. O00O0IIEHHE 110 pa3ieny bubmmoreka [JOK
«[lepBoHaYaIbHbBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBAY
MexaHn4ecKkoe JBHKCHHE.
bubnunoreka LIOK
11 PaBHOMEpHOE U HEPABHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBUOKCHUE
12 C B bubmuoreka [{OK
KOPOCTD: LAMHIIET CKOPOCTH https://m.edsoo.ru/ff0a079c
13 P bubmuoreka [{OK
ACHCT TYTH H BPEMCHH JIBHACHI https://m.edsoo.ru/ff0a0ae4
14 HNuepuns. Macca — mepa bubnuoreka [IOK
UHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
JlaboparopHas padoTa Ne3 https://m.edsoo.ru/ff09f72a
15 «OrmpeeneHue Macchl Tenay,
JlaGopatopHas pabota Ne 4
«M3mepeHne oObemMa TBepI0To Tea
16 IInoTHOCTE BemiecTBa. Pacuer macchl bu6nmorexa LIOK
1 o0beMa TeJa Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHas pabota Ne5
17 «OrmpeneneHue TMIOTHOCTA TBEPAOTO https://m.edsoo.ru/ff09f72a
TeIa»
18 Pemenne 3amaa mo teme "II10THOCTE bubnunorexa LIOK

BerecTBa"

https://m.edsoo.ru/ff0al23c
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KonTtponsnast padora Nel mo reme

19 "M .M .
eRampceKoe ABtceHTe. Macea https://m.edsoo.ru/ff09f72a
[TnmoTHOCTH"
Cuna. SIBnenue tsarotenus. Cumna
20 TSOKCCTH https://m.edsoo.ru/ff09f72a
Cuna ynpyroctu. 3akoH ['yka
21 https://m.edsoo.ru/ff09f72a
22 JlaGopatopHnast pabota Ne6 https://m.edsoo.ru/ff09f72a
«HccnenoBanue CUIIbI YIPYTOCTH
CBs13b MEX]1y CHIION TSKECTH U
. bubnuorexa [IOK
23 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuia TsoKecTH
Cuna TsbKecTH Ha IpYTUX IUIaHeTax. bubmuoteka [IOK
24 .
dusnyeckue XapaKTepUCTHKH TUIAaHET https://m.edsoo.ru/ff0a1502
o5 " bubmmoteka IIOK
3MepeHne ci. AnHaMometp https://m.edsoo.ru/ff0al8cc
JlaGopaTtopHnas padota Ne 7 bubnnoreka [JOK
26 «['pamynpoBanue MpPYKUHBI U https://m.edsoo.ru/ff0al1778
HU3MEPEHHE CUJT JUHAMOMETPOM))
Co)keHue ABYX CHJI, HAPABIEHHBIX
97 10 01O PO but6mmorexa [IOK
. ' https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOMIAS CHIT
Pemenue 3agau mo reme
28 https://m.edsoo.ru/ff09f72a

"PaBHonelicTBytOMmast cui”
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Cuna tpenus u e€ Buanl. Tpenue B

bubnunorexa LIOK

29 IPUPOJIEC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabota Ne§
«M3y4eHne 3aBUCUMOCTH CHJIBI
bu6nmoreka [IOK
30 TPEHUS CKOIbKEHUS OT CUJIbI
https://m.edsoo.ru/ff0alcc8
JABJICHUS U XapakTepa
COTPUKACAIONIUXCS TOBEPXHOCTEH»
Pemenue 3amau Ha onpenencHue

31 . . https://m.edsoo.ru/ff09f72a
PaBHOJICHCTBYIOIICH CHITBI

32 Pemenue 3amay no remam: «Bec bu6mmoreka [IOK
tenay, «I'padudeckoe n300pakeHue https://m.edsoo.ru/ff0alde0
cu», «Cunbl», «PaBHOACHCTBYIOMIAS
CHII»

KonTpoabnas pabora Ne2 mo temam:

33 «Bec TeIay, «['paduyeckoe https://m.edsoo.ru/ff0alde0
n3o0paxkeHue crny, «CHIIb»

34 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnuoreka [{OK
YBEJIMUYCHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTh

. bubnmorexa LIOK
35 JaBJIEHUS ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
[Iepenaua naBieHus TBEPABIMU
but6mmorexa [IOK
36 TeJaMU, JKHIKOCTSIMH U Ta3aMHu.
https://m.edsoo.ru/ff0a25b0
3akoH [lackans
37 JlaBiaeHue B )XHUAKOCTH U rase, bubmuoreka [{OK

BBI3ZBAHHOC H@ﬁCTBI/IGM CHJIBI TAXECTHU

https://m.edsoo.ru/ff0a2718
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Pemenwne 3agau o teme «JlaBinenue B

bubnunorexa LIOK

38 JKUIKOCTH U rasze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
39 Coo6 bubnunoreka LIOK
OODIIAIOIHECA COCYIRT https://m.edsoo.ru/ff0a2970
40 Bec Bo3ayxa. ATmocdepHoe bubmmoreka [JOK
JIaBJICHUC https://m.edsoo.ru/ff0a2b5a
a1 W3mepenune atMmochepHOro J1aBIeHHUS. bubnuoreka [JOK
Ot Toppudesnn https://m.edsoo.ru/ff0a2da8
12 Bbapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JTABJICHUE HA Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Manomertpsl. [lopuiaeBoi
43 . https://m.edsoo.ru/ff09f72a
JKAJIKOCTHBIN HAacoC
44 r . bubmuoreka [{OK
HAPABJITHECCIIHI Hpece https://m.edsoo.ru/ff0a3136
Pemenue 3amau mo teme "
45 https://m.edsoo.ru/ff09f72a
AtmocdepHoe naBieHue"
JlelicTBUE )KUJIKOCTHU U Ta3a HA
bu6nunorexa LIOK
46 MOTPYXEHHOE B HUX TeJO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabGopaTopHas pabota Ne9
47 «Omnpenenenue BBITAJIKHBAIONICH Bu6mmotexa IIOK
CWIJIBI,  JICWCTBYIOIICH HA  Telo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHJIKOCTh)
bu6 OK
48 IInaBanue ten uomorexa L

https://m.edsoo.ru/ff0a3a96
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JlaGopaTtopHnas padora Nel0 o Teme Bu6mmorexa [IOK
49 «BpIsicHEeHHE yCIIOBUS TJIABAHMS TEID» https://m.edso0.ru/ff0a3514
Penienue 3aay 1o Temam: bubmuorexa [JOK
50 «[1naBanue cymoB. https://m.edsoo.ru/ff0a3654
BosgyxomnaBanue», «JlaBienue
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B»
KonTtponsnast padora Ne3 o reme
51 «JlaBenue TBEpABIX TEI, KUAKOCTEN https://m.edsoo.ru/ff09f72a
Y Ta30BY»
57 M 5 bubmuoreka [{OK
CXAHITICCRaT pabota https://m.edsoo.ru/ff0a3f82
53 M B bubnunoreka LIOK
OHIHOCTD. BAMHHIILT MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenopanue "Pacuér
. bubnunoreka LIOK
54 MOIITHOCTH, pa3BUBAacMOU IIPU
R R https://m.edsoo.ru/ff09f72a
MOAbEME T10 JICCTHUIIE
[IpocTsie MexaHu3Mbl. Peryar.
55 https://m.edsoo.ru/ff09f72a
PaBHOBecue cuit Ha ppruare
56 MowmeHT cuibl. Peiuaru B TeXHUKE, bubmuoreka [{OK
OpITY, pHpO/E https://m.edsoo.ru/ff0a3654
[TpumeHeHue mpaBuiia pbryara K Bubmiorexa [IOK
57 0J10Ky. «30JI0TOE PABHUIIO

MEXAaHUKN

https://m.edsoo.ru/ff0a3654
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JlabGopaTtopHnas pabota Nel 1l

58 «HMccnenoBanue ycioBHi paBHOBECHS bubnmnoreka HOK
pbIdara https://m.edsoo.ru/ff0a478e
59 Pentenue 3amau mo teMe «Y CIIOBUA bubnunorexa LIOK
PaBHOBECHS pbIyaray https://m.edsoo.ru/ff0a48a6
Koadduuuent nosesnoro nencrpus
P bub6nmoreka [IOK
MeXaHU3Ma.
60
https://m.edsoo.ru/ff09f72a
Jlaboparopuas pabota Ne 12
61 «M3mepenue KIIJI HaknoHHOH bubnnorexa [JOK
IIOCKOCTHY https://m.edsoo.ru/ff0a4360
62 Pemenue 3amau mo reme "Pabora, bubnnorexa [JOK
MorHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas SHEpTHs. bubmuoreka [IOK
63 KuHeTHdeckas ¥ OTEHIHATbHAS https://m.edsoo.ru/ff0a4252
SHEPTUS
64 3aK0oH COXpaHEHUsI MEXaHUYECKOM bubnnoreka [JOK
SHEPTUu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEPUMEHTAJILHOE OIIPECIICHHE
W3MEHEHUS KHHETHYECKON U
65 https://m.edsoo.ru/ff09f72a

MOTEHIIUATBFHOW SHEPTHH MPU
CKATBIBAHUH TEJIA 110 HAKJIOHHON
mwIockocTu"”
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Kontponsnast padora Ne4 o reme
66 1 1 https://m.edsoo.ru/ff09f72a
«PaboTa 1 MOIIHOCTH. DHEPTHSI»
67 O06o6marmuil ypok 3a Kypc GU3NKU L bubaunoreka [JOK
7 knacca https://m.edsoo.ru/ffOa4ffe
68 Hrorosast KoHTpoOJIbHAS paboTa 1 1 https://m.edsoo.ru/ff09f72a
OBUIEE KOJIMYECTBO YACOB I10 68 5 14
[MTPOI'PAMME
8 KJIACC
KounuectBo yacos DJIeKTpOHHbIe NG poBbIE
ara
New/m | Tema ypoka Kourpousubie | Ilpakruueckue g o0pasoBaTeikHLIe
Bcero U3YyUYECHHU S
padoThI padoThI pecypcesl
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUUECKON TEOpUH 1 bubmuoreka [IOK
Y MX OIBITHBIC TIOJTBEPIKICHHS https://m.edsoo.ru/ff0a5256
2 ArperatHbie COCTOSIHUS BEIIECTBA 1 https://m.edsoo.ru/ff0a5256
3 B 5 1 1 bubnuoreka [IOK
XOAHAT KOHTPOILHAN paboTa https://m.edsoo.ru/ff0a540e
CMauMBaHWe W  HECMayHBaHHE.
4 K 1 https://m.edsoo.ru/ff0a5256
AT PHBIC SIBJICHHS
5 T 1 bubmuoreka [{OK
eMiepatypa https://m.edsoo.ru/ff0a5800
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5 Buytpennss sneprus. CriocoOsl bubnuoreka [JOK
W3MEHCHMSI BHYTPEHHEH SHEPTrUuu https://m.edsoo.ru/ff0a5530
7 T bubnnorexa [{OK
CIIIONPOBOAHOCTD https://m.edsoo.ru/ff0a5a26
8 Kongekuus. UznyueHue https://m.edsoo.ru/ff0a5256
Ypok-koH(bepeHIus
. HpaKTquCKOf UCIIOJIb30BaHUE Buborexa LIOK
TCTIIOBBIX CBOMCTE BEICCTE 1 https://m.edsoo.ru/ff0a5c60
MaTEepUajIoB B LEJSIX
sHeprocoepekeHus"
10 KonndecTtBo TemoTel. Y aenbHas bu6nmoreka LIOK
TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
1 Pacuer konu4decTBa TEIJIOTHI. bu6nmorexa LIOK
VpaBHEHHE TEIIIOBOTO OaaHca. https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabora Nel
12 «3yuenue YCTpOMCTBA bubmorexa LOK
https://m.edsoo.ru/ff0a5c60
KaJIOpUMETPay»
13 JlabopaTtopHas pabota Ne2 bubanorexa [JOK
"H3ydueHue mporecca TemioooMeHay https://m.edsoo.ru/ff0a6a98
14 Pemenue 3agay https://m.edsoo.ru/ff0a5256
JlaGopatopHnas pabota Ne3
" " bubmuoreka [{OK
15 N3mepenue ynenbHoOM
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIeCTBA
16 Pemenue 3amau
17 DHeprus ToIMBa. Y AenbHas bubnuotexa [JOK

TCIJIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a
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3aKOH COXpaHEHMsI U IIPEBPALLICHUS

18 SHEPIHH B MEXaHHUYECKUX U https://m.edsoo.ru/ff0a5256
TEIUIOBBIX IpolLieccax

19 KontponbHas padota Nel o reme
"TennoBsle siBIeHUS"
IInaBnenue u oTBepIEBaHUE

bubnunoreka LIOK
20 KPUCTAJUIMYECKHUX TEJI. Y IeIbHas
https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

21 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuorexa [IOK
Vcnapenue https://m.edsoo.ru/ff0a740c
BnaxnocTe Bo3ayXa.

99 Jlaboparopnas pabota Ned bubnnorexa [JOK
"OHpeHeHeHHe OTHOCHUTEILHON https//medSOOI’u/fan7628
BJIAKHOCTH BO31yxa"
Pemenne 3amau Ha onpeneneHue

23 https://m.edsoo.ru/ff0a5256
BJIQXKHOCTH BO3/1yXa
Kunenue. Y nenpHas Temiora

24 napooOpa3oBaHUs U KOHJCHCAIUH. bubmuotexa [IOK
3aBHCHUMOCTh TEMITEPATyPhI KATICHHSI https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOTO JTaBICHUS

25 Pemenue 3amau
[TpuHIHITBEI paOOTHI TETIIOBBIX

26 neurareneii. [lapoBas TypOuHa. https://m.edsoo.ru/ff0a5256

I[BI/IFaTCJ'IB BHYTPCHHCTO CrOpaHud
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KII/I TerutoBoro aBuratess.

bubnunoreka LIOK

27 TenoBble ABUraTEIN U 3alATA
o https://m.edsoo.ru/ff0a7c7c
OKPY’KaroIlel cpebl
[ToaroToBka K KOHTPOJIBHOM paboTe
" bub6nmoreka [IOK
28 1o TeMe "M3MeHeHue arperaTHbix
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BELIECTBA
KonTtponbnast padora Ne 2 o teme
" . bubnunoreka LIOK
29 H3meHeHune arperaTHbIX COCTOSIHUN
" https://m.edsoo.ru/ff0a86ae
BELIECTBA
Onektpuzanusi  Ten. JBa  pona
30 https://m.edsoo.ru/ff0a5256
3JIEKTPUYECKUX 3apsAT0B
Ypok-uccnenoBanue
31 "DeKTpu3aLys Tel UHIAYKIHEH U https://m.edsoo.ru/ff0a5256
IIPU COIPUKOCHOBEHUU"
32 B3anmoneincTere 3apsyKeHHBIX TEll. bubmuoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
33 JlenuMocCTh SIEKTPUUYECKOTO 3apsia. bubmuoreka [IOK
DIeKTpOH https://m.edsoo.ru/ff0a8ala
34 CrpoeHue aToma https://m.edsoo.ru/ff0a5256
OObscHEHNE TEKTPUIECKUX
SIBJIGHUHN. 3aKOH COXpaHEHUs bubmuoreka [IOK
35
AIIEKTPHUYECKOTO 3apsijia. https://m.edsoo.ru/ff0a8ef6
CraTnyeckoe 3JIeKTPUIECTBO
36 Pemrenne 3a1a4 Ha npuMeHeHne bubmuotexa [IOK

CBOMCTB 2JIEKTPUYECKUX 3apsA0B

https://m.edsoo.ru/ff0a90cc
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DNEeKTpUUECKU TOK, YCIIOBUS €T0

bubnunoreka LIOK

37 cyliecTBoBaHus. MicTouHnkmn
5IEKTPUHYECKOrO TOKA https://m.edsoo.ru/ff0a95a4
DneKTpruyecKas 1ierb U €€ COCTaBHbIE bubnmnoreka HOK

38 4acTH https://m.edsoo.ru/ff0a96b2
DIEeKTPUYECKHUI TOK B METaJLJIaX,

39 KHUIKOCTSX M rasax. JleiicTBust https://m.edsoo.ru/ff0a5256
AIEKTPUIYECKOTO TOKA

bubnuoreka [{OK

40 Cuura ToKa. https://m.edsoo.ru/ff0a9838
JlaboparopHnas pabota Ne 5 "Cbopxka

41 AJIEKTPUYECKOM LIETTH U U3MEPEHUE bubmmoreka [JOK
CHJIBI TOKA B PAa3IMYHBIX €€ https://m.edsoo.ru/ff0a8bd6
ydacTkax"
DIEeKTpUUYECKOEe HaAIIPSKEHUE. bubmuoreka [IOK

42 Bonbr™meTp. https://m.edsoo.ru/ff0a%e14
JlabopatopHas paborta Ne6
"N3mepeHue HampspkeHUs Ha

43 pa3IMYHbIX y4acTKax
MOCIIEA0BATEIbHOU
ANEKTPUYECKOM enu"

a4 CornpoTHBiieHHE TPOBOTHUKA. bubmuoreka [JOK

VY nenbHoe CONpOTUBIICHHE

https://m.edsoo.ru/ff0aa738
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[IpakTnueckas pabora

"3aBUCUMOCTb JIEKTPUUYECKOTO

bu6nmoreka [IOK

45
CONPOTHBIICHHA HPOBOAHMKA OT €ro https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOMIA/IH TOTIEPEIHOTO
ceueHus u marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
bubnunoreka LIOK
46 HanpsbkeHus. 3akon Oma ayis
https://m.edsoo.ru/ffO0aad4a
y4acTKa Lenu
JlaGopaTopHas pabota Ne7
47 "U3mepenue CONPOTHBIICHHE bubnuoreka [{OK
NpOBOAHKKA. V3ydeHue MpHHIKIIA https://m.edsoo.ru/ff0aa04e
nencTBus peocrara"
[TocnenoBarenbHOE M MapaJICIbHOE
48 https://m.edsoo.ru/ff0a5256
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTopnas pabora Ne§
49 "N3y4yeHne napaiiesbHOTO bubmorexa HOK
" https://m.edsoo.ru/ff0aaa58
COETMHEHUS TIPOBOIHUKOB
Pemenue 3anau Ha
50 bubmmoteka IIOK
MOCJIeI0BATEILHOE U MapalIeIbHOE hitps://m.edsoo.ru/ff0aadle
COeIMHEHHE MMPOBOTHUKOB
Pemenwue 3a1a4y Ha MprUMeHEHHE
bubmmoteka IIOK
51 3akoHa OMa 17151 pa3InyHoOro
https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOTHUKOB
52 PaboTta u MOITHOCTH ANEKTPUIYECKOTO bubmuotexa [IOK

ToKa. 3akoH Jlxoyns-Jlenna
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53

Jlaboparopnas pabota Ne 9
"N3mepeHune MOIIHOCTH U pabOThI
TOKa B 3JIEKTPUYECKOM Jamrie"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ab3e0

54

DneKTpuyuecKue HenH U MoTpeouTeny
ANEKTPUYECKOUN SHEPTUU B OBITY.
Kopotkoe 3ambikanmne

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ab660

55

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIIEKTPUUECKUE 3apsbl.
3apspKeHHbIE Tela U UX
B3auMoaercTBUA. I1o0CTOSIHHBIH
AJIEKTPUYECKUM TOK"

bubmuoreka [IOK
https://m.edsoo.ru/ff0abd2c

56

KonTponbhas pabota no teme
"DIIeKTpUUECKUE 3apsbl.
3apspKeHHBIC Tea U UX
B3aumoiercTBus. [locTOsTHHBIN
ANEKTpUYECKUI TOK"

57

HOCTOSIHHI)IG Mar"HuThbl, UX
B3aUMOJIEHCTBHE.

HccnenoBarennckas paboTa
"N3yueHue nonei mocTOSHHbBIX
MarHuToB"

https://m.edsoo.ru/ff0a5256

58

MarauTtHoe 1nose NpoBOJHUKOB C
TOKOM. MarHuTHoe 1oJie KaTylKkH ¢
TOKOM. DJIEKTPOMAarHUTHI

but6mmorexa [IOK
https://m.edsoo.ru/ff0acld?2

59

[IpuMeHeHne 2eKTPOMaraiToB B
TEXHUKE

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ac74a
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60

MarnautHoe 1oie 3emiu

61

JleficTBMe MarHuTHOTO MOJISI Ha
MIPOBOJIHUK C TOKOM.

:‘)J'ICKTpOI[BI/IFaTCJIB IIOCTOAHHOI'O
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

MarauTHbIM TOTOK. SBIeHHE
3JICKTPOMArHUTHOW MHTYKIIUH.

[IpaBuio Jlenna

https://m.edsoo.ru/ff0a5256

63

JlaGopaTtopHnast pa6ota NelQ
«M3y4enue siBiIeHUA
AJIEKTPOMArHUTHOW MHAYKIIMH»

64

CriocoObl MotydeHus U nnepeaadu
ANEKTPUYECKOU SHEPIUHU.
DJEKTPOCTAHIINK Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPIUU

https://m.edsoo.ru/ff0a5256

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUIECKHe U
MarHHUTHBIE IBJICHUS"

https://m.edsoo.ru/ff0a5256

66

KonTponbHas pabota mo Teme
"DIeKTpUUECKHEe U MarHUTHBIE
sBICHUS"

67

O06006mmamuil ypok mo Kypey
¢u3uku 8 kiacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

68

Hroropas KOHTpPOJIbHAA pa60Ta

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

13
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9 KVIACC

KosnuuyectBo 4yacos DJIEKTPOHHbIE
Ne Jara uudposbie
i Tema ypoka Beero Kontposbubie | IlpakTuueckue —— 00pasoBaTebHbIE
padoThI padoThI pecypes

MarepuanbHas Touka. Cucrema

1 1 https://m.edsoo.ru/ff0ad8d4
oTcyeTa

5 [Tepemenienue 1 bu6nmorexa LIOK

https://m.edsoo.ru/ff0ad474

3 Ornpenenienne KOOpANHATHI 1 bubnnorexa [JOK
JIBIDKYIIETOCS Telia https://m.edsoo.ru/ff0ad19a

4 [TepemenieHue npu NPSIMOTMHEHHOM 1
PaBHOMEPHOM JBUKECHHUH

5) Bxonnas KoHTposbHas paboTa 1 1 https://m.edsoo.ru/ff0ad8d4

6 [IpssMonMHENHOE pABHOYCKOPEHHOE 1 bubmuoteka [IOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOJIMHENHOTO

7 PaBHOYCKOPEHHOTO JIBHKCHHUA. 1 https://m.edsoo.ru/ff0ad8d4
I'padux ckopocTu

8 [lepemenienue npu NpIMOIMHENHOM 1 bu6muoreka [JOK
PaBHOYCKOPEHHOM JBHYKEHUHU https://m.edsoo.ru/ff0adb18
[Tepemenienune npu NpSIMOIUHEHHOM

9 PaBHOYCKOPEHHOM JIBI)KEHHH 0e3 1 https://m.edsoo.ru/ff0ad8d4
HayaJbHOU CKOPOCTH
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10 JlaGopaTtopHas pabota Nel bubmuorexa [IOK
https://m.edsoo.ru/ff0ael76
11 Pemenue 3amau https://m.edsoo.ru/ff0ad8d4
O6o001meHue Mo Teme
12
13 Konrtponsnas padora Nel bubnuoreka [IOK
https://m.edsoo.ru/ff0ae612
14 OtnocutenbHOCTD aBrkeHus. MCO. bubmuorexa [JOK
ITepBeriii 3akon HeroToHa https://m.edsoo.ru/ff0ae72a
15 Bropoii 3akoH HeroToHa bubnuorexa [IOK
https://m.edsoo.ru/ff0ae982
16 Tperuii 3akon HeroTona bubnuotexa [JOK
https://m.edsoo.ru/ffOaeb6c
17 p 0 bubnuorexa [JOK
CHICHHE Sa/IaT Ha SAKOHB! HpIOTORa https://m.edsoo.ru/ffOaeca?
CBobOoHOE TIaZIeHHE Tel
18 https://m.edsoo.ru/ff0ad8d4
19 JIBr>keHue Tena, OpOIIeHHOTO bu6mmoreka [JOK
BEpTUKAIBLHO BBepx https://m.edsoo.ru/ffOaee28
20 p bu6mmoreka [IOK
CHICHHC sanad https://m.edsoo.ru/ff0af738
21 JlaGopatopnas pabora Ne2 bubnnoreka [JOK
https://m.edsoo.ru/ff0afa26
92 3aKOH BCEMUPHOTO TATOTCHHUSI bubnmnorexa [JOK

https://m.edsoo.ru/ff0af8be
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YckopeHnue cBOOOIHOTO MaJIcHUs Ha

bubmuorexa [JOK

23 3emiie U APYruX HEOCCHBIX Telax https://m.edsoo.ru/ffOafb8e
VYpok-koH(pepeHuus «/{BuxeHue Ten
24 B(E)prr rpg)BlfTauHOHHi[ro IICHTpa bubmorexa HOK
https://m.edsoo.ru/ff0af044
lanaktukm»
[IpsimonHeHOE U KPUBOJIMHEHHOE
25 ABHKEHIE. JIBIDKEHHE Teﬂ? 1o https://m.edsoo.ru/ff0ad8d4
OKPYKHOCTH C OCTOSIHHOM 11O MOJTYJIO
CKOPOCTBIO
Pemenue 3amau no teme "Cuiia
bu6mmoreka [IOK
26 TSOKECTH U 3aKOH BCEMHUPHOI'O
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
97 ncCs3 bubnuotexa [JOK
https://m.edsoo.ru/ff0af33c
28 Nmnynbe Tena. 3aKOH COXpaHEHUs bubnnorexka [JOK
UMITYJIbCa https://m.edsoo.ru/ff0afe36
29 Pemenue 3agay https://m.edsoo.ru/ff0ad8d4
30 PeaktuBHOE nBm>keHHE. PakeTnl bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4
31 Ypok-koHpepeHus «PeakTuBHOE bubnuotexa [JOK
JIBM)KEHHUE B ITPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b0408
39 BrIBOI 3aK0HA COXpaHEHMS bubnuorexa [IOK
MEXaHUYECKOH IHEPTUH https://m.edsoo.ru/ff0b06ec
33 Pemtenue 3agau bu6mmorexa [IOK
https://m.edsoo.ru/ffOb07fa
34 KonTponbnas padorta Ne2 bubnuorexa [IOK

https://m.edsoo.ru/ffOb096¢c
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KomnebarenpHoe ABUKEHUE.

35 https://m.edsoo.ru/ff0ad8d4
CBoOoHbBIE KOJIEOaHUs
36 Bennuunel, Xxapaktepusyomnme bubnuorexa [JOK
KOJIE0ATEIbHOE JBUXKECHUE https://m.edsoo.ru/ffOb0a84
37 ["apmonunueckue xKoaebaHus bubnuoreka [IOK
https://m.edsoo.ru/ff0b0db8
3 0 .
38 AT YXAIOIIHE KOOI https://m.edsoo.ru/ff0ad8d4
Brnyxnennsie koneOanus. Pezonanc
Jlaboparopnas padota Ne3
39 «UccnenoBanue 3aBUCUMOCTH nef)noz[a https://m.edsoo.ru/ff0ad8d4
Y 4aCTOTHI CBOOOIHBIX KOJeOaHui OT
JUTMHBI HUTSTHOTO MasITHHKA
40 Pacnpoctpanenue konebanuii B cpene. bubnuoreka [IOK
Bomnusr https://m.edsoo.ru/ffOb0c32
JlnunHa BosiHbl. CKOPOCTH
41 https://m.edsoo.ru/ff0ad8d4
pacnpocTpaHeHus BOJIH
42 Hcrounukn 3ByKa. 3BYKOBbIE bubnuoreka [IOK
KOJICOaHHSI https://m.edsoo.ru/ffOb12fe
43 BricoTta, TeMOp ¥ TPOMKOCTH 3ByKa
Ypoxk-uccnenoBanue «Habmonenue bubnuotexa [JOK
44 3aBHCHUMOCTH BBICOTBI 3BYKa OT https://m.edsoo.ru/ff0b1858
YaCTOTBI»
45 Pacnpoctpanenue 3Byka. 3ByKOBbIE bubnuoreka [IOK
BOJTHBI https://m.edsoo.ru/ff0b20f0
46 OTtpaxkeHue 3ByKa. 3BYKOBOU pE30HAHC https://m.edsoo.ru/ff0ad8d4
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Ypok-koHpepeHus «YIbTpa3ByK U

bubmuorexa [JOK

47 WHOPPA3BYK B IPUPOJIC U TEXHUKE) https://m.edsoo.ru/ff0b197a
[ToaroroBka K KOHTPOJILHOM paboTe
48 https://m.edsoo.ru/ff0ad8d4
49 KontponbHas padota Ne3 bubmmoreka [JOK
https://m.edsoo.ru/ff0blaec
50 MaruuTHO€ 1noJie bubnmoreka [JOK
https://m.edsoo.ru/ff0b197a
51 Hanpasiienue Toka W HalpaBlIeHUE bubnnorexa [HOK
JUHHAN €r0 MAarHUTHOTO TOJIS https://m.edsoo.ru/ffOb21fe
OO6Hapy>keHrne MarHuTHOTO TOJIS 110
52 €ro JICHCTBUIO HA DJIEKTPUUECKUI TOK. https://m.edsoo.ru/ff0ad8d4
[IpaBuiio neBoit pyku
53 WHIyKInss MArHUTHOTO MOJISI https://m.edsoo.ru/ff0ad8d4
M i .
54 ATHITTHBIH TIOTOK https://m.edsoo.ru/ff0ad8d4
DNEeKTpOMarHUTHAS WHIYKIIHS
55 Hanpapiere HHIYKIHORHOrO TOKa. https://m.edsoo.ru/ff0ad8d4
IIpaBuio Jlenna
56 JlaGopatopnas padora Ned «M3ydyenue bubnnoreka [JOK
SIBIICHHSI DJIEKTPOMArHUTHON MHYKITUN https://m.edsoo.ru/ff0b23ca
57 SIBnenne caMOMHAYKIIMU bubnuoreka [IOK
https://m.edsoo.ru/ff0b25f0
[Tonmy4yenne u nepenada IEPEMEHHOTO
58 AJIEKTPUUECKOTO TOKA. https://m.edsoo.ru/ff0ad8d4

Tpancdopmarop
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BHGKTPOMaFHI/ITHOC I10JIC.

bubmuorexa [JOK

59 DJIeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
60 Ypoxk-koupepennus «lllkana https://m.edsoo.ru/ff0ad8d4
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 3JIeKTPOMAarHUTHBIX
BOJIH ISl COTOBOM CBSI3H»
P
o elIeHue 3:():1a: Haaor;peﬂzne:ple y BuGmorexa LOK
JIMHBI U 9aCTOTHI JICKTPOMArHUTHON
8 P https://m.edsoo.ru/ff0b2fe6
BOJTHBI
Ypok-uccnenosanue «M3ydenue
62 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C Bubmiorexa LIOK
P https://m.edsoo.ru/ff0b2c6c
MOMOIILI0 MOOUIILHOTO TesedoHa
Konebarenbublit KoHTYp. [lonyuenue
63 AJIEKTPOMArHUTHBIX KOJIEOaHHUI. https://m.edsoo.ru/ff0ad8d4
[TpuHIHITBI paTUOCBSI3U U TEICBUICHUS
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
64 CxopocTb cBeTa. BoHOBBIE CBOMCTBA brbmiorexa [IOK
https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku csera. [IpsmonuHeitHoe
65 pacrpocTpaHeHHe CBETa. 3aTMEHHUs bubimoreka IIOK
Comnxua u JIyHsl https://m.edsoo.ru/ff0b3658
3aKOH OTpa)KEHUs CBETA. 3epKaja. - LOK
Pemrenue 3aa4 Ha MpUMEHEHUE 3aKOHA HOJIIOTCKa
66 s Ha Tp https://m.edso0.ru/ff0b38c4
OTpa)KEHHUsI CBETa
67 [Ipenomnenune ceera. 3aKkoH bubnuoreka [IOK

MMpEIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea
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68

Ypok-koudepennus «IlosHoe
BHYTpPEHHEE OTpaKeHUE CBETa U €ro
KCII0JIb30BaHUE B ONTUYECKUX
CBETO/IMOJIAX»

bu6mmoreka [IOK

Jlaboparopnas pabota No5
"HccnenoBanue 3aBUCUMOCTH yTIJia

69 https://m.edsoo.ru/ff0ad8d4
MIPEJIOMJICHHUS] CBETOBOIO JIy4a OT yIJia
MaJIcHus1 Ha rpaHule "Bo3ayx-crexkino""
Ypok-koH(pepennus "Vcnons3oBanue
70 HOIHOTO BHYTPEHICTO OTPaRCHIA: https://m.edsoo.ru/ff0ad8d4
CBETOBO/IbI, ONITUKO-BOJIOKOHHAS
CBsI3b"
71 JIun3el. OnTryeckas Cuiia JUH3BI. bubmuorexa [JOK
[ToctpoeHKe H300paKEHHMIA B JIMH3aX https://m.edsoo.ru/ff0b3f2c
Jlaboparopuas padota Ne6 bubnnoreka [JOK
79 "OmnpeneneHne GOKYCHOTO paCCTOSHUS https://m.edsoo.ru/ff0b444a
Y ONTHUYECKOU CHIIBI cCOOMparoiei
JIUH3bI"
Vpoxk-koHpepenuus "I'na3. edexts
P dep Aled bubmuorexa [JOK
73 3penus. Kak coxpanuts 3peHue.
https://m.edsoo.ru/ff0b4206
Orntryeckue TMH30BbIE TPUOOPHD
Hucnepcus ceera. L{Bera tei. bu6mmoreka [JOK
74 Paznosxenune 6emoro cBera B CIEKT). https://m.edsoo.ru/ffOc0a7e
Tunbl ONTUYECKUX CIIEKTPOB
VYpoxk-npaktukym "BosiHOBBIE CBOICTBA bubnmoreka [JOK
75 cBeTa: qucrepcusi, uHTepdepeHIms u https://m.edsoo.ru/ff0b4684

nudpaxus”
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JlaGopaTtopnas pa6ota Ne7 "OmbITHI 110
pa3JIoKEHUI0 OEI0ro CBeTa B CIIEKTP U

76 BOCIPUSITHIO [[BETA MPEIMETOB ITPH UX https://m.edsoo.ru/ff0ad8d4
HaOJII0/IEHUH Yepe3 LIBETOBbIE
bmbTpe"
77 O06o00menue Mo Teme bubnmoreka [JOK
https://m.edsoo.ru/ff0c0f4c
- Kontponbnas padora Ne 4 bubnnoreka [JOK
https://m.edsoo.ru/ff0cOe2a
OmneiTel Pe3epdopaa u mranerapHas
79 MOJIENIb ATOMA. PaliOaKTUBHOCTD U €€ https://m.edsoo.ru/ff0ad8d4
BU/JIBI
80 PannoakTuBHBIC IpEBpaIICHUS aTOMHBIX bu6mmoreka [IOK
anep https://m.edsoo.ru/ff0c12a8
81 Pemrenne 3amau https://m.edsoo.ru/ff0ad8d4
Vpok-koH(pepeHnus "PagnoakTUBHEIE
82 Hin‘IeHPI:Ib BIi'IpI/IIlPOI[e MI;I[I/ILII/IHG bubmotexa [JOK
" ’ ’ https://m.edsoo.ru/ffoc144c
TEXHUKE
83 DKCIEePUMEHTATBHBIE METOIBI bubnnoreka [JOK
HUCCIEN0BAHNS YaCTHULI https://m.edsoo.ru/ff0c1550
84 OTKphITHE IPOTOHA ¥ HEUTPOHA bubnmnoreka [JOK
https://m.edsoo.ru/ff0c1672
85 Crpoenue aToMHOTO siipa. SepHbie bubnmoreka [JOK
CHIIBI https://m.edsoo.ru/ff0c18ac
36 DHeprus CBA3U aTOMHBIX siaep. CBsi3b bu6nmoreka [JOK

MacCChI 1 SHCPIr'un

https://m.edsoo.ru/ff0clal4
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bubmuorexa [JOK

87 Pemenne sanas https://m.edsoo.ru/ffOclb4a

88 Jlenenue siaep ypana. Llennast saepHas https://m.edsoo.ru/ff0ad8d4
peaxiust

89 S nepubie peaktop. ATOMHast bubmuorexa [JOK
JHEPreTHKa https://m.edsoo.ru/ff0c2126
buonorunueckoe necTBre paaualuy. bubnunoreka [HOK

%0 3aKOH paJMOaKTHBHOI'O pacrajaa https://m.edsoo.ru/ff0c1c58
Ypok-koHpepenus "Anepuas bubnnoreka [JOK

01 dHepretuka. Jlelicreua https://m.edsoo.ru/ff0c1d7a
PaIMOAKTUBHBIX M3JIyYCHUH Ha KUBBIE
OpraHu3MbI"
[TonroroBka K KOHTPOJIBHOU paboTe

92 110 Teme "KBAHTOBLIC SBICHIS" https://m.edsoo.ru/ff0ad8d4

93 KonTponbnas padorta Ne5 bubnuorexa [JOK

https://m.edsoo.ru/ffOc1e88

IToBTOpenue, o0o0mIEeHNE.

94 JIabopatopHbie pabOThI IO KypCy https://m.edsoo.ru/ff0ad8d4
"B3aumoneiictue Ten"
[ToBTrOopenue, o6o0mmenue. Pemenne
pacueTHBIX M Ka4eCTBEHHBIX 3314 110 bubnunoreka [JOK

9 teme "TerutoBsie niporeccsr”, "KI1J] https://m.edsoo.ru/ff0c223e
TETUIOBBIX JBUTATENICH"
[ToBTOpeHue, ob6ob1IIEHNE.

96 JlabopaTopHbie pabOTHI IO KYpCy https://m.edsoo.ru/ff0ad8d4

"CseroBbl€e sBiaeHU"
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[ToBTOpenue, 0600meHue. Pabora ¢

97 TEKCTaMH 110 TeMe "3aKOHbI 1 bubmmorexa LIOK
| https://m.edsoo.ru/ff0c245a
COXPAHCHUS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
tekctamu 110 Teme "Konebanus u bubmuorexa [JOK
%8 BoHBI", "KBaHTOBAs U siiepHAast 1 https://m.edsoo.ru/ff0c2572
¢duzuka"
99 HroroBast KoHTpoIbHAs paboTa 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c2c52
100 O06o06maromui ypok 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c2d6a
101 O6o06maromuit ypok 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82
102 O06oO01arouii ypok 1 https://m.edsoo.ru/ff0ad8d4
OBILIEE KOJIMYECTBO YACOB I10
102 12

I[TPOT'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* Guzuka, 7 xmacc/ IlepeimkuH A.B., OOmecTBo ¢ OrpaHHMYEHHONW OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oo6mectBo «M3narenscTBo «IIpocBemenne»

* ®usmnka, 8 kmacce/ [lepeimkun .M., Banos A.W., AxunonepHoe obmectBo «M3maTenbeTBo
«IIpocsemenune»

* duzuka, 9 wmacc/ Ileppimkua WM., I'yrhuk E.M., HBano A.U., IlerpoBa M.A.,
AknmonepHoe obmectBo «M3natenbcTBO «IIpocBerieHue»

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Cnucok JuTepartypsl VIl YYUTeJIst

1. Mépenukun B.A. ®usuka. 7 ki1.: Yued. 11 001eo6pa3oBar. yupexaeHui. — 8-e usj.,
crepeoturt. — M.: apoda, 2009. — 192 c.: un. ISBN 5 — 7107 — 6480 - 9

2. MNéppimkun B.A. ®usuka. 8 ki1.: Yueb. 11 0611e06pa3opar. yupexaeHuit. — 9-e usj.,
crepeotuit. — M.: apoda, 2008. — 192 c.: min. ISBN 5 — 7107 — 8102 -9

3. Iéppimkun B.A. ®usuka. 9 ki.: Yueb. juis 061eo6pa3oBar. yupexaeHuil. — 9-e usn.,
crepeorurt. — M.: apoda, 2008. — 256 c.: un. ISBN 5 — 7107 — 84183 — 3

4, Jlykamuk B.W., IBanosa E.B. COopHuk 3a1a4 no ¢usuke s 7-9 kiaccos
o0mieo0pazoBarenbHBIX yupexaeHui. — 13-e u3n. — M.: [IpocBemenue, 2000. — 224 c.: ui.
—ISBN 5-09-009531-0
5. Mapon A.E. ®usuka. 7 knace: yaeGHO-MeToaudeckoe nocooue / A.E. Mapow,
E.A. MapoH. — 7-e u3n., crepeorurt. — M.: JIpoda, 2009. — 123, (5) c.: mi. ISBN 5-7107-8896-1

6. Mapon A.E. ®usuka. 8 knacc: yue6bHO-MeToaquueckoe nocobue / A.E. Mapon,
E.A. Mapon. — 8-e u3n., crepeotun. — M.: [Ipoda, 2010. — 125, (3) c.: nn. ISBN 978-5-358-
07438-5

7. Mapon A.E. ®usuka. 9 knacce: yue6HO-MeTogudeckoe nocoodue / A.E. Mapos,
E.A. MapoHn. — 6-e u3n., crepeotun. — M.: [Ipoda, 2008. — 127, (1) c.: un. ISBN 978-5-358-
04132-5
8.Mapon A.E. CO0opHUK KaueCTBEHHBIX 3a/1a4 Mo (u3uke: s 7-9 Ki.
oOmeoOpasosar. yupexxaenuit / A.E. Mapon, E.A. Mapon. _ M.: IlpocBenienue,
2006. — 239 c.: mn. — ISBN 5-09-014814-7
9.0pnoB B.A. Tematnueckue TecTsl 1o gpusuke, 7-8 kinaccol. — M.: Bepoym-M, 2000. — 144 c.
ISBN 5-8391-0023-4
10. OpnoB B.A. Temaruueckue tectsl no ¢usuke, 9 xnacc. — M.: Bepoym-M, 2000. — 142 c.
ISBN 5-8391-0024-2
11.Kupuxk JI.A. ®uzuka-7. PazHOypOBHEBBIE CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE pabOTHI. — M.
Wnekca, 2003, - 128 c.: mn. ISBN 5-89237-077-1
12.  Kupuk JI.A. ®usuka-8. PasHOYpOBHEBBIE CAMOCTOATENLHBIE U KOHTPOJILHBIE PAOOTHI. —
M.: Unekca, 2003, - 160 c.: wi. ISBN 5-89237-075-5
13. . Kupux JL.A. ®usnka-9. Pa3HOypOBHEBBIE CAMOCTOATENBHBIE U KOHTPOIBHbIE PabOTHL.
— M.: Unexkca, 2003, - 128 c.: un. ISBN 5-89237-027-5
14.BonkoB B.A. Tectsl o ¢pusuke: 7-9 knaccel. — M.: BAKO, 2010. — 224 c¢. — (Macrepckas
yuutens). ISBN 978-5-408-00142-2



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
http://school-collection.edu.ru/ http://fcior.edu.ru/

http://experiment.edu.ru/ http://www.fizika.ru/
http://college.ru/fizika/ http://fiz.1september.ru/

http://ifilip.narod.ru






