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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OLIEr0 OOpa3oBaHMs COCTaBI€HA Ha OCHOBE
NOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHs Ha 0a30BOM YPOBHE OCHOBHOW 0Opa3oBaTEeIbHOU
nporpammel, npezacraBieHHbix B PI'OC 00O, a taxke ¢ yu€rom QenepaibHOi pabodeil mporpaMmmbl
BocnuTanus u Konuenuuu npenogaBanus yueoHoro npeamera «duzukay.

Copnepxanue NOporpaMMbl IO (U3MKE HANpaBiIeHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH O0YYaIOLINXCS U OPTaHU3aIMIO N3ydeHHs (PU3UKHU Ha JeSTEILHOCTHON OCHOBE. B mporpamme
1o (U3MKE YUUTHIBAIOTCS BO3MOXHOCTH yuyeOHOTro mpeamera B peanusauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAINPEAMETHBIM PE3yJIbTaTaM 00yUEHHUs, a TAKKE MEKIPEIMETHbBIE CBSI3U
€CTECTBEHHO-HAYUHBIX Y4EOHBIX PEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00Opa30BaHMsL.

[Tporpamma no ¢u3uKe yCTaHABIMBAET pacHpeeseHre yyeOHOro MaTepuaia 1o rogam oOydeHus
(mo kiaccam), mpeylaraeT IPUMEPHYIO IOCIEA0BATENbHOCTh U3YYEHHsS] TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN 00yUaroIIMXCs.

[Tporpamma 1no ¢usuke pazpaboTaHa C ILENbI0 OKa3aHUS METOAWYECKOH IOMOIIM YYHUTEII0 B
co3aHuM paboueil MporpamMmel 0 y4eOHOMY MPEIMETY.

@dusnka SABISETCA CHCTEMOOOPasyIOUIMM Uil €CTECTBEHHO-HAay4YHbIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUI, U3y9aeMbIX XUMHCH, OMOJIOTHEH,
acTpoHOMHEH W (U3MYECKOW reorpaduieii, BHOCUT BKJIAaJ B E€CTCCTBCHHO-HAYYHYIO KapTUHY MHpA,
npefocTaBisieT Haubosiee ssCHble 00pa3lbl MPUMEHEHUsI HayyHOrO METOoJa MO3HaHMs, TO eCTh crocoba
IIOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa 13 rnaBHBIX 337a4 (pU3HUECKOro 00pa3oBaHMs B CTPYKType oOIIero o0pa3oBaHMs COCTOUT B
(opMHUPOBAHNHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe Y 00y4aroluxcs.

W3yyenne ¢usuku Ha  0a30BOM  YpOBHE  MpEANojaraeT  OBJAJACHHE  CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTbD:

*  HAy4YHO OOBSACHSATH SIBJICHMUS,

*  OIIGHUBATh U MIOHMMATh OCOOCHHOCTH HAYYHOTO UCCIIE0BAHUS;

*  UHTEpPIPETHPOBATH JTAHHBIE M CIIOJIb30BaTh HAYYHBIE I0OKA3aTEIBCTBA JUIS TIOJTYYIEHHS BHIBOIOB.
Henu uzydyenus: Gpu3uku Ha ypoBHE OCHOBHOTO 00111eTO 00Opa3oBaHus ornpezesieHsl B Konnenm
npenojaBanus ydeOHoro mpeamera «®Du3mka» B 00pazoBaTENBHBIX OpraHU3aAIMsIX Poccuiickoit
deneparuy, pealu3yoUMX OCHOBHbIE 00I1e00pa3oBaTesibHbIe MPOTrPAMMBI, YTBEPKAEHHOM peleHHeM
Komnerun MunucrepctBa npocsenienus Poccuiickoit @enepauuun (mporokon ot 3 aexadpst 2019 r. Ne
[TK-48H).
Henu nzyvyenus GpU3NKM:
* TpHOOpEeTeHHE WHTEepeca U CTPEMJICHHS O0YJaroIIuXcs K HAYYHOMY U3YUEHHUIO MPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEI;
*  pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS M (JOPMUPOBAHUE HCCIIEOBATEIHCKOTO
OTHOIIEHHSI K OKPY>KAIOIIMM SIBIICHHSIM;
* (opMupoBaHHE HAYyYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yudeHHs] OCHOB CTPOCHHS MaTEPUN
U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;
* (opMupoBaHHE MPEICTABICHUA O POJIM (PU3UKHU JUIsl Pa3BUTHs JPYTHX €CTECTBEHHBIX HaYK,
TEXHHUKHU U TEXHOJIOTHIA;



*  pa3BUTHE NPEICTaBICHUN O BO3MOXKHBIX chepax Oyaymeit mpopeccuoHaTbHON AEATENbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K JaJIbHEHIIeMy 00y4YE€HHUIO B 3TOM HalpaBJICHUU.

JlocTikeHne 3TUX Leleld mporpammbl 1O (U3MKe Ha YpOBHE OCHOBHOTO OOILIETr0 OOpa3oBaHHSA

o0ecTeunBaeTCs peIIeHuEM CIeIYIOIUX 3a4a4:

* mpuoOpeTeHue 3HAHHWK O JTUCKPETHOM CTPOCHHMM BEUIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX  KBAHTOBBIX SBJICHUSX;

* IpUOOpeTeHHe yMEHUI ONUCHIBATh U OOBACHATH (PU3MUECKUE SIBICHUS C UCIIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHUI;

* OCBOEHHME METOJIOB PEIICHUs MPOCTEHIIMX PAcYETHBIX 33Jay C UCIOJIb30BAHUEM (PU3NUYECKHX
MoJielell, TBOPYECKUX U IPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

*  pa3BUTHE yMEHHI HAOIOAATh IPUPOIHBIC SIBICHUS M BBIIIOJIHATH OIIBITHI, TAOOpaTOPHBIE paOOTHI
U 3KCIIEPUMEHTAJIbHbIE UCCIIEJOBAHNUS C UCIIOIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

*  OCBOEHHE MPUEMOB pabOThI ¢ HHpOpMaIHel PU3HIECKOTO COIePIKaHus, BKIIOYas HH)opMaIuio
0 COBPEMCHHBIX JOCTIKCHHUIX (PU3UKHU, aHAIN3 U KPUTHUECKOE OLICHUBAHKE UH(POPMALINH;
* 3HAKOMCTBO cO chepamu npodeccHoHAIBHON ACSITENLHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HUECKON HAYKH.
Ha u3yuenue ¢usuku (6a30Bblii ypOBEHB) Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus OTBOJAUTCS
238 gacoB: B 7 kitacce — 68 yacoB (2 4aca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B HeZeI0), B 9
kiacce — 102 yaca (3 yaca B Heeno).

[Ipennaraemelii B mporpamme mno (u3MKe NEpeyeHb JIadOopaTOPHBIX PAabOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, yYUTENb AeaeT BbIOOp MpOBeACHUs J1a00paTOpHBIX padOT M OMBITOB C
y4€TOM MHIUBUAYaAJIbHBIX OCOOCHHOCTEH O0OydaromMxcsi, CHHCKa HKCHEPUMEHTAJIbHBIX 33/aHUM,
IpeUlaraéMblX B PaMKax OCHOBHOIO TOCYAApCTBEHHOTO 3K3aMeHa 1o ¢usuke. Bce maboparopHble
paboThI MPOBOJATCS C UCIIOJIb30BaHUEM 000pynoBaHus «Touku pocTtay.

COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®u3uka u e€ posib B NO3HAHUM OKPYZKAIOIIEr0 MUPA.

®dusuka — Hayka o Tipupoje. ABneHusd npupoabl. DU3nyecKue SBICHUS: MEXaHUYECKUE, TEMIOBBIE,
JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousndeckue BennunHbl. M3Mepenune gusznuecknx BenudnH. Ouszndeckue mpudopsl. [lorpemHocts
n3MepeHnuil. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usmka u apyrue ecrecTBeHHbIE HAyKH W3Y4alOT MpHpoay. EcTecTBeHHO-HAyYHBIH METOH
MO3HAHUS: HaONIO/IeHHWEe, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHHWE THUIOTE3, JKCIEPUMEHT II0
MIPOBEPKE THUIOTE3, OOBsICHEHNE HaOM0aeMoro siBieHus. Onrucanne PU3NYECKUX SBJICHUHA C TTOMOIIBIO
MOJEIIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnyeckue TpUOOPHI U MPOIEAYPA MPSIMBIX H3MEPEHUN aHAIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopnwvie padbomot u onvimel.

1. Omnpenenenue UeHbI AeEHUS Kbl K3MEPUTEIBHOTO Mprudopa.



W3mepenne pacCcTOsTHUM.
N3mepenue 00bEMa KUAKOCTH U TBEPAOTO TeA.
Onpenenenue pazMepoB MallbIX TEI.

N3mepenue TeMiiepaTypsl IpU IIOMOLIY KUIKOCTHOIO TEPMOMETPA U JATUHUKA TEMIIEPATYPBI.

o Uk wnN

HpOBe,I[eHI/Ie HCCIICOOBAHM 110 ITPOBEPKE I'MITIOTE3bI: JaJIbHOCTD nonéra mapuka, IIymeHHOIro
TOPU30HTAJIBHO, TEM 6OHBH_I€, yeM OOJIBIIE BHICOTA IIycCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeJIEeHUS O CTPOEHUH BelllecTBA.

CrtpoeHue BelecTBa: aToMbl M MOJIEKYJIbI, UX pa3Mephl. OMbIThI, 10KA3bIBAIOIINE JUCKPETHOE
CTpOCHHE BEIIECTBA.

JIBuxkenue yactull BeuiectBa. CBSI3b CKOPOCTH JBIKEHHUS YacTHUIl C TeMIieparypoil. bpoyHoBckoe
nBrkeHue, TudQy3us. BzanMoaelicTBre 9acTUIl BEIIECTBA: IPUTSHKCHNUE U OTTAIKHUBAHHE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHE ra30B, JKUJIKOCTEH U TBEPABIX (KPUCTATUIMYECKHUX )
Ten. B3auMocBsI3p MEXTy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX
ATOMHO-MOJIEKYJSIPHBIM CTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. HaGmroneHnue OpOyHOBCKOTO JBUKCHHUSI.

2. HaGmopenue auddys3un.

3. HaGmropenue siBneHui, 00bACHIIONUXCA MPUTHKEHUEM WK OTTAIKMBAHUEM YacTHIL BELIECTBA.

Jlabopamopnusie pabomsl u onvinol.

1. OrmeHka guameTpa aToMa METOI0M PSAO0B (C UCTIONIb30BaHueM (pororpaduii).

2. OnbITHI IO HAOIOIEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Pa3znen 3. /IBu:KeHHMe M B3aMMO/eliCTBHE TeJl.

Mexanudeckoe nBHKeHHE. PaBHOMepHOe M HepaBHOMEpHOe aBmxkeHue. Ckopoctb. CpenHsis
CKOPOCTbH IMPU HEPAaBHOMEPHOM JIBIKEHUH. PacuéTt myT 1 BpeMeHH JIBHKCHHS.

SBnenve wHepnuu. 3akoH WHEpIUU. B3aumojeicTBue Tea Kak NMPUYMHA M3MEHEHUSI CKOPOCTH
JIBWKEHUsS Tel. Macca kak mepa HMHEpTHOCTH Tena. [lnoTtHocTe BemiecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 00bEMa BEIECTBA.

Cwta Kak XxapakTepuCTUKa B3auMoieicTBrs Tesr. Cuta ynpyroct U 3akoH ['yka. 3mepenne cuiibl
C TIOMOIIIBIO JUHAMOMETpA. SBICHHE TATOTEHUS U cujia TshkecTH. Cuila TSHKECTH Ha IPYTuX miaHerax. Bec
tena. HeBecomoctb. CrioxeHue Cuil, HalpaBJIE€HHBIX 110 OJIHOM NpsiMoid. PaBHOIelicTBYIOIIAs CHJL.

Cuia Tpenusi. TpeHue CKOJIbXKEHUs U TPeHHE MOKos. TpeHue B Ipupojie U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHu4eckoro JBUKESHHS Tea.

N3mepenne ckopoCcTH MPSIMOTUHEHHOTO ABUKEHUSI.
HabnroneHue sSBiIeHUS] HHEPITUH.

Hab6nronenne n3MeHeHns1 CKOPOCTH TP B3aUMOJCHCTBUH TE.
CpaBHEHHE MacC MO B3aUMOJEHCTBUIO TEJI.

R

CroxxeHue cull, HalpaBJICHHBIX M0 OAHOU NIpsIMOil. JIabopamopuwvie pabomul u onvimol.



Onpenenenue CKOPOCTH PaBHOMEPHOTO OBUOKEHHUS  (1Iapuka B
KUAKOCTH,  MOJICIH SJICKTPUUECKOTO aBTOMOOMIISI M TaK Jiajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHUS OpyCKa WM IapyKa M0 HAKIOHHOH MJIOCKOCTH.
Omnpenenenue IIOTHOCTU TBEPIOTO Tea.

OnbITEl,  JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTsHKeHUs (nedopmanun) IIPYKUHBI
OT IPUJIOKEHHOW CHIIBI.

OHBITBI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTE CHJIBI TPCHHUA CKOJIBXKCHHA OT BECA TCJIa U XapaKTepa
COIIPHUKACArOIIUXCs HOBerHOCTefI.

Pa3nen 4. laBiienune TBEPABIX TeJl, JKHAKOCTEl U ra3oB.
Hasnenne. CrocoObl yMCHbBIIEHWS W YyBEIWYCHHs JaBicHus. JlaBieHue ra3a. 3aBUCUMOCTH

JaBIIeHUs ra3a oT 00béma, Temreparypsl. [lepegaua naBinenus: TBEPABIME TEIAMU, KUIKOCTSIMH U Ta3aMH.
3akon [lackans. IlHeBMaTHueckwe MaIIUHBL. 3aBUCHUMOCTh JAaBJICHUS SKUIAKOCTH OT TIyOUHBL
I'mapocratudeckuit mapaaokc. CooOImaronuecs cocypl. [ uapaBinyeckue MeXaHU3MBbl.

AtMocdepa 3emin u atmochepHoe jgaBieHue. [IpUYUHBI CYIIEeCTBOBAHUS BO3IYIIHON 000IOYKH

3emuu. OnbiT Toppuuerum. M3amepenne atMochepHOro naBicHus. 3aBUCHMOCTh aTMOC(HEPHOTO JTaBIICHUS

OT BBICOTHI HaJl ypoBHEM MOpsi. [IpuOopEI 11 u3MepeHHsl aTMOCHEPHOTO JaBIICHUS.
JleiicTBHE KUIKOCTH U ra3a Ha MOTPYXKEHHOE B HUX Tello. BriTankuBaromas (apxumenoBa) CHia.
3akon Apxumena. [lnaBanue ten. BosnyxomnnaBanue. /lemoncmpavuuu.

o vk wnN PR

N

3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIEPATYpPHI.
[lepenava naBieHUs KUAKOCTHIO U Ta30M.
Coob1maronyecs: Cocysl.

I'mppaBnnueckuii mpecc.

[IposiBneHue nercTBust aTMOC(HEPHOTO JABICHUS.

3aBUCHMOCTD BBITAJIKUBAIOIIEH CHUIIBI OT 00BéMa HOFPY)KéHHOﬁ 4acTHu TCJ1a U IIJIOTHOCTH
KHUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

YcaoBue naBaHus Tell: INIaBaHUE WU MOTrpYyKCHUC TCJI B 3aBUCUMOCTH OT COOTHOIICHU
IUIOTHOCTEH Te€Ia U *KUJIKOCTH.

Jlabopamopnusie pabomsl u onvinol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMN B )KUIKOCTb YaCTHU TeNa.
OmnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIEN Ha TENO, MOIPYKEHHOE B )KUIAKOCTD.

HpOBepKa HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIJIBI, HCﬁCTBYIOHlCﬁ Ha TCJIO B XUIAKOCTH, OT
MacCcChI TCa.

OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD BBITaJIKI/IBaIOH_[eﬁ CHIJIBI, ﬂeﬁCTBYIOHlCﬁ Ha TCJIO B
KHUIOKOCTH, OT 00BEMa HOl’”py)KéHHOfI B XKUJKOCTh 4aCTH TC€JIa U OT IJNIOTHOCTHU KHUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa  WIM  KOHCTPYMPOBAaHHE  JIOJKU U olnpezeneHue eé
Ipy30II0ABEMHOCTH.

Pa3nes 5. PaGora m MomHOCTh. JHEpPrus.
Mexanundeckas pabora. MOIIHOCTb.



[IpocTeie MeXaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUJIOCKOCTh. I[IpaBWUIIO paBHOBECHs pbIYara.
[IpumeHeHue mpaBuja paBHOBecHs pbluara K O5OKy. «3osotoe mpaBuiio» Mexanuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MbI B OBITY U TEXHUKE.

Mexanunueckast sHeprusi. Kunernueckass u noreHuuanbHas sHeprus. [IpeBpaiienue oaHoOro Buaa
MEXaHUYECKOM PHEPTUHU B APYTroi. 3aKOH COXPAHEHUSI SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomsl u onvimot.

1. Omnpenenenue paboOThl CUJIBI TPEHHUS MPU PAaBHOMEPHOM JBIKEHUHU TeJa MO0 TOPU30HTAIBHON

MIOBEPXHOCTH.

Hccnenoanue yciioBUi paBHOBECHS pbluara.
N3mepenne KIIJ] HakIOHHOM MIOCKOCTH.

N3yuenue 3aKOHa COXpaHEHUSI MEXaHUYECKON SHEPTUU.

8 KJIACC

Paszaen 6. TemioBble ABJICHNS.

OcCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUUECKOM Teopuu CTpOeHMs BeuniecTBa. Macca u
pa3Mepbl  aroMOB M MoOJIeKyJl.  OmbITB,  NOATBEPXKIAIOIIME  OCHOBHBIE  IOJIOXKEHUS
MOJICKYJISIPHO-KMHETUUECKOI TEOPHH.

Mogenu TBEPAOTO, >KHAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrtammuyeckue u
amopdubie Tena. OOBIACHEHHE CBOMCTB Tra3oB, XKUIKOCTEH W TBEPABIX TEN HAa OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYECKON Teopuu. CMaynBaHUE U KalWJUISIpHbIE SIBJIEHUA. TemIoBoe pacliupeHue u
cKaTHe.

Temneparypa. CBsizb TeMmoepaTypbl €O CKOPOCTBbIO TEIUIOBOIO JBH)KEHMS 4YacTull. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHs] BHYTPEHHEH SHepruu: Teruionepesada M coBepiueHue padboThl. Bumbl
TEIJIONepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYECHHUE.

KonnuecTBo TernoTel. Y enapHas TEMI0EMKOCTh BellecTBa. Ternaoo0MeH U TeIIoBOe paBHOBECHE.
VYpaBHeHue TeruioBoro OamaHca. [lnaBneHune W OTBepAeBaHHME KPUCTAIIMYECKUX BEIHIECTB. Y AeNbHas
Teryota raBieHus. [lapooOpasoBanue u kouaeHcanus. Wcmapenue. Kumnenue. YienpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHHUS OT aTMOC(EPHOTO AaBJICHUS.

BiaxxHocts Bo3yXa.

OHeprus TOILIMBA. Y IebHAs TEIUIOTa CTOPaHUsI.

[Tpunatmner paboTel TeruoBbix aurarenei KIIJ[ TemmoBoro nBurarens. TermaoBble NBUTATENH U
3alllUTa OKPYKAOLIEN CPEBI.

3aKOH COXpaHEHUs U MPEBPALIEHUS] SHEPTUH B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO IBHKCHHUSI.

Hab6monenue nuddysun.

Habmronenue siBieHMi cMauuBaHUSI U KaTUJUISPHBIX SIBICHUH.

HabmioneHue TerioBoro pacumpeHus Tell.

V3MmeHeHne naBieHus ra3a Mpu M3MEHEHNH 00bEMa U HarpeBaHUM MU OXJIAXKICHUU.

ok wN e

[IpaBuia u3MepeHus TEMIIEPATYPHI.



7. Bwugpel Temonepenayu.

8. OxJyaxxJaeHue Mpu COBEPILIEHUU pabOThI.

9. HarpeBanwue nipu coBepIICHUN PaOOTHI BHEITHUMHE CHUIIAMH.

10. CpaBHeHuE TEMIOEMKOCTEN pa3IMYHbIX BELECTB.

11. HaOmroneHue KUIeHus.

12. HabmroieHue moCTOSHCTBA TEMIIEpaTyphl MIPH IJIaBJICHUU.

13. Mojenu TEMI0BbIX IBUTaTENIEH.

Jlabopamopuwvie pabomut u onvimot.

1. OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM UJIU caxapa.
OnbITHI 10 HAOTIOJEHHUIO TETIJIOBOTO PACIIUPEHUS T'a30B, KUAKOCTEH U TBEPABIX TEII.

Ornpezenienne qaBiaeHUs BO3/lyXa B OasIOHE IIMPHUIIA.

vk W

OnbIThI, IEMOHCTPUPYIOITUE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00bEMa 1 HarpeBaHus Win
OXJIQKICHUSI.

6. IlpoBepka THIOTE3bI TUHEHHOW  3aBHCUMOCTH JIJTMHBI CTONOMKA KUJKOCTU
B TEPMOMETPUYECKOMN TPyOKE OT TeMIIepaTyphl.

7. HaGmoneHue m3MeHEHHs BHYTPEHHEHW PHEPruu Tejla B pe3yJbTaTe TEIUIONepenayd u padoThI
BHEIIIHUX CHIL

8. HccnenoBanue siBJICHUS TETIOOOMEHA MTPHU CMEITUBAHUH XOJIOIHOW M TOPSTUEH BOMIBI.

9. OmnpexneneHue KOJIWYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJIOM MpU TEIIOOOMEHE C HArpeThbIM
METaJUIMYECKUM [IUINHAPOM.

10. Onpenenenue ynenbHON TEMT0EMKOCTH BEIIECTBA.

11. UccnenoBaHue npouecca UCIapeHus.

12. OnpeneneHne OTHOCUTEIBLHON BIaXKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIIOTHI IJIABICHUS JIbaA.

Paznen 7. DnekTpuyeckue 1 MAarHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. JlBa poaa 3JeKTpUYecKuX 3apsaoB. BzauMoseiicTBrue 3apsHKeHHBIX Tel. 3aKOH
Kyrnona (3aBUCHMOCTb CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TEJ OT BEIMUYMHBI 3apsiiOB U PACCTOSHUS
MEX]y TEeJTaMH).

Onektpuueckoe mnone. HanpsokéHHocTe anexTpuueckoro mnoissd. IlpuHmmn cyneprnozunun
JNEKTPUUYECKUX MOJIEH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTAPHBIN 3JeKTpudeckuid 3apsan. CTpoeHuwe aroma.
[TIpoBOIHUKYN M AUDIIEKTPUKHU. 3AKOH COXPAHEHUS DJIEKTPUUECKOTO 3aps/ia.

DONEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOYHHKM MOCTOSIHHOTO
TOKa. JIeHCTBUS AJIEKTPUYECKOrO TOKA (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUYECKUH TOK B
KUAKOCTSX U razax.

Onektprueckas nenb. Cuita Toka. JJIeKTpudeckoe HanpsokeHue. CopoTHBIICHUE TPOBOIHUKA.

VY nenbHOE conpoTUBIIEHHE BenlecTBa. 3akoH OMa Juist yyactka uenu. [lociaenoBartensHoe u
NapauIeIbHOE COEIMHEHUE IPOBOIHUKOB.

Pabota W MOIIHOCTH 3JIEKTpUUYECKOro TOKa. 3akoH Jlxoyns—JleHna. DnekTpuyeckue Lenu |

NOTPEeOUTENH INEKTPHUUECKON SHEpTrUu B ObITy. KOpoTKkoe 3aMbIKaHue.



[TocrossHHBIE MarHUTHL. B3auMoAeNCTBUE MOCTOSHHBIX MarHuTOB. MarHutHoe mnoJjie. MaraHutHoe
1oJie 3eMJI ¥ €ro 3HaYeHue JUIs )KU3HU Ha 3emie. OnbIT Opcerena. MarHuTHOE MoJjie 3JIeKTPUIECKOro TOKa.
[IpuMeHeHne >JEKTPOMArHUTOB B TEXHHUKE. JI€MICTBME MAarHUTHOTO IIOJISI Ha MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSSHHOTO TOKa. Mcronb30BaHKe 31EKTPOIBUTaTeNeH B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

OnbiTel @apazes. SBneHue AMeKTpoMarHuTHON uHAYKIUu. [IpaBuiio Jlenua. DinekTporeneparop.
CnocoObl MONMy4YeHUs 3JCKTPUUECKON JHEpruu. DJIEKTPOCTAHIIMM Ha BO300OHOBIISEMBIX HCTOYHHUKAX
SHEPIUH.

Hemoncmpayuu.

DJneKkTpusanus Ted.

JIBa posia 37IEKTPUUECKUX 3apsA0B U B3aUMOAECUCTBUE 3apsKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBUE MIEKTPOCKOIIA.

DnekTpocTaTU4ecKast UHIYKIIHSL.

3aKOH COXpaHEHMUsI ANEKTPUUECKUX 3aPSAIOB.

[TpoBOAHMKY U AUDTEKTPHUKHU.

MonenrpoBaHue CUIOBBIX JUHHUM AJIEKTPUIECKOTO MOJIS.

HcTOYHUKH TOCTOSTHHOTO TOKA.

W NULEWN R

JIeficTBHS 3JIEKTPUYECKOTO TOKA.
. DJIEKTPUUYECKUHN TOK B JKUJIKOCTH.

[
= O

. "'a30BbIit pazps.

=
N

. I3MepeHue cuiibl TOKa aMIepMETPOM.

=
w

. HSMepeHI/IC QJICKTPHUYCCKOT'0 HAIMMPSXKCHUA BOJIBTMETPOM.

=
IS

. Peoctar u marasun COHpOTHBHeHHﬁ.

=
ul

. BSaHMOHeﬁCTBHG IIOCTOSAHHBIX MAarHuToOB.

=
(o)}

. MOHGHHpOBaHI/IG HCBO3MOXHOCTH pa3JICJICHUA ITOJIOCOB Maruiura.

=
~

. MOHGHHpOBaHI/Ie MardATHBIX ITOJIEH MOCTOSHHBIX MAarHUTOB.

=
oo

. OnbIT Opcrena.

=
Yo

. MarauTHoe€ 1oJje Toka. DJIeKTPOMarHur.

N
o

. leficTBME MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

N
=

. SJICKTpOI[BI/IFaTCHB IIOCTOSHHOI'O TOKA.

N
N

. UccnepoBanue sBaeHUs QJICKTpoMar HUTHOM HWHAYKIH.

N
w

. OnpiTel Dapajes.

N
D

. 3aBUCHMOCTh HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa OT yCJ'IOBI/Iﬁ €0 BOBHUKHOBCHHMA.

N
(5]

. DJIEKTPOreHePATOp MOCTOSHHOTO TOKa. JIabopamopnvie padomul u onvimol.
OnbITHI IO HAOIOIEHHIO JIEKTPU3AMU TeNT MHAYKIHUEH U IIPU CONPUKOCHOBEHHH.
HccnenoBanue AEUCTBUS SIEKTPUICCKOTO ITOJIST Ha TIPOBOJHHUKH U TUAIIEKTPHUKH.
COopxka 1 mpoBepKa pabOoThI ANEKTPHUUECKON e OCTOSHHOTO TOKA.

W3mepenue 1 peryinupoBaHue CUiIbl TOKA.

N3MepeHne u peryimpoBaHue HAMPSHKEHUS.

ok wnN PR

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO 4Yepe3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.



7. OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTB 3JIEKTPHYECKOTO COIIPOTUBIICHUS ITPOBOAHUKA OT €r0
JUIMHBL, IJIOIIA IIONIEPEYHOr0 CEYEHUS U MaTepHaIa.

8. IIpoBepka mpaBuiia CI0KEHUS HAIPSHKECHUH IIPU IIOCIEA0BATEIBHOM COCAMHEHUU ABYX
PE3UCTOPOB.

9. Ilposepka mmpaBuiia IJIs CUIIBI TOKA IIPU APAJUIEIBHOM COCIMHEHNUU PE3UCTOPOB.

10. Onpenenenune paboThI JIEKTPUUECKOT0 TOKA, UAYILET0 Yepe3 pe3ucTop.

11. OnpeneneHne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIICIIAEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YE€PE3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.

13. Onpenenenue KI1/] narpeBares.

14. MccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHre MarHuTHOTO OJIs IOCTOSTHHBIX MarHUTOB IIPU UX OOBEMHEHUH U Pa3ICIICHUH.

16. MccnenoBanue AEUCTBUS AIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OHI)ITI)I, ACMOHCTPUPYIOIIHE 3aBUCUMOCTE CHUJIBI B331/IMOIIGI7[CTBPI$I KaTyllKyu ¢ TOKOM U MarHura
OT CWJIBI TOKA W HAIIpaBJICHUA TOKA B KaTYIIKEC.

18. M3yueHne neicTBAs MATHUTHOIO TOJISI HA TPOBOJHUK C TOKOM.
19. KoHcTpyHnpoBaHue U u3yuyeHue paboThl 3JIEKTPOABUraTEsl.
20. U3mepenne KIIJI aekTpoABUraTeaIbHON YCTAHOBKH.

21. OnBITHI IO UCCIEOBAHUIO SBJICHUS SJICKTPOMArHUTHON UHAYKIIUU: UCCIICIOBAHNE U3MEHEHUN
3HAYEHUS U HAITPABJICHUSI MHIYKIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexanuyeckoe aBuxkeHue.  MarepuanbHas Ttouka. Cucrema  orcuyéra.
OTHOCUTETHHOCTh MEXAHUUECKOTO JBMKEHUS. PaBHOMEpHOE PSIMOJIMHEMHOE IBU)KEHUE.
HepaBHomepHoe npsimonuHeliHoe qBukeHrne. CpelHssi 1 MTHOBEHHAsi CKOPOCTh Tella MpU
HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHoyckopeHHOE npsiMmonnHeitHoe ABrkeHne. CBoboaHoe nanenue. OnbIThl
lanunes.

PaBHOMepHOE nBHKEHHE TIO OKpYKHOCTH. [lepnon m vacrorta obparenus. JluneliHas u yrioBas
cKopocTH. LleHTpocTpeMUTENIBEHOE YCKOPEHHUE.

Ilepssriit 3akoH Herorona. Bropoii 3akoH HeroroHa. Tperuit 3akon Herorona. ITpuHiun
CYNEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: criia TpEHUS CKOJIbKEHUS, CHIIa TPEHUS TTOKOSI, APYTUe
BHJIbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTeHHsI. Y CKOPeHHE CBOOOHOTO MajeHus. [[BuxkenHme
rianeT Bokpyr Counnia. IlepBast kocmudeckas ckopocTs. HeBecoMoCTh U meperpy3Ku.

PaBHOBecue matepuanbHON TOuku. AGcomoTHO TBEPIOE Teno. PaBHOBecue TBEpOTO TEma ¢
3aKpEIUIEHHON OCBhIO BpaleHns. MomMeHT cuibl. LIeHTp TskecTn.

Nmnynec Tena. M3menenne ummynbsca. UMnynbe cuiibl. 3aKOH COXpaHEHHs UMITyJIbca. PeakTuBHOE
JBUKEHUE.

Mexannueckas paboTa U MOITHOCTb. PaboTa CHIT TSKECTH, YIPYrocTd, TpeHusi. CBs3b SHEPTUU U
pabotel. [ToTeHIMaNbHas SHEPTUs TeJa, TOJHATOr0 Ha/l MOBEPXHOCTHIO 3eMiu. [loTeHInanpHas YSHeprus



cxatoil npyxuHbl. Kunernueckas sHeprust. TeopeMa 0 KUHETUUECKON SHEPTUU. 3aKOH COXPaHEHMS
MEXaHUYECKOH SHEPIrUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO JBUKEHMS T€a OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHME IIyTEW U TPACKTOPHUN ABMKEHUS OZHOIO U TOTO XK€ TEJIa OTHOCUTENBHO Pa3HBIX TEl
OTCU€Ta.

3. Hs3mepeHne CKOPOCTH U YCKOPEHMSI IPSIMOJIMHENHOTO JBUKCHUS.

4. HccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOT'O IBHKEHUS.

5. HaOnroneHue BUXKEHUs Teja IO OKPYKHOCTH.

6. HaOmoneHne MexaHMYECKHX SIBJIEHUH, IPOMCXOAIUX B cucTeMe oTcuéra «Tenexkay npu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIHO KaOMHETa (U3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAacChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBI.

Haburonenne paBeHcTBa CUIT TP B3aUMOJICHCTBUH TEI.

9. Hs3meHeHwue Beca Tela IpU yCKOPEHHOM JBUKCHHH.

10. [Iepenavya nmmysnbca Ipyu B3aUMOJECHCTBUAN TEJ.

11. [IpeoOpa3oBaHus SHEPTUU NIPU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHue UMITyJibca IpU aOCOIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14. Habmro1eHue peakTUBHOT'O IBUYKEHUSI.

15. CoxpaHeHre MEXaHMUECKOW YHEPTUHU TPH CBOOOTHOM HaICHUH.

16. CoxpaHeHHE MEXAaHWYECKOW DSHEPIMHM INPU JBWKEHUM Teja IOJA JACHCTBUEM IPYKUHBI.
Jlabopamopuvie padomol u onvimel.

1. KoHcTpyHnpoBaHue TpakTa JUIsl pa3roHa U AaJbHEHIIEro paBHOMEPHOTO ABM)KEHHUS IIapUKa WIH
TEJIEKKH.

2. OmpexneneHue cpeHEN CKOPOCTU CKOJIBbKEHUSI OpycKa WM JBUKEHHS IIapHKa MO0 HAKJIOHHON
IJIOCKOCTH.

3. OmnpexneneHue yCKOpEHUs Tela IPU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUYKEHUH 0€3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTessl: €ciu MPH PaBHOYCKOPEHHOM JBMKEHHM 0€3 HaualbHON CKOPOCTH MYTH
OTHOCSTCS KaK Psii HEUETHBIX YHUCET, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJUHAKOBBI.

6. HMccnenoBaHue 3aBUCMMOCTH CUIIBI TPEHUS CKOJIBKEHMSI OT CHUJIbl HOPMAJIBHOTO AABJICHUS.

7. Omnpenenenue K03 PuUineHTa TPEHUS CKOIbKEHHUS.

8. OmnpexneneHue KECTKOCTU MPYKHUHBI.

9. Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PAaBHOMEPHOM ABM)KEHHUU Tella 10 TOPU30HTAIBHOMN
MIOBEPXHOCTH.

10. Onpenenenne paboOThl CUIIBI YIIPYTOCTH MPHU NOIBEME IPy3a C UCMOJIb30BAHUEM HEMOIBUKHOTO
U TIOABHKHOTO OJIOKOB.

11. M3y4eHune 3aKOHA COXPaHEHUs DHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUSA U BOJHBI.



KonebarenbHoe nemxenue. OCHOBHbIE XapaKTEPUCTHKHU KOJeOaHUI: epro/], YacToTa, aMIIUTY .

Marematuueckuil ¥ py>KUHHBIA MasiTHUKU. [IpeBpalienre sHepruu npu Koiae0aTeIbHOM JIBHKEHUU.

3aryxaromue koiaebanus. BeinyxaeHHbIe Koaebanus. Pezonanc. Mexannueckue BojiHbl. CBOICTBA
MexaHu4yecKux BOJIH. [IpooiabHbIe U nonepedHbie BOIHBL. JIJIMHA BOJIHBI U CKOPOCTH €&
pacnpocTtpaHeHusi. MeXaHM4eCKHUE BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa 1 BbicOoTa ToHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

o Uk wnN PR

Habumonenune xosnebanuii Ten noja AeMCTBUEM CUIIbI TSDKECTU U CUIIBI YIIPYTOCTH.
Habumonenune xosebanuii rpy3a Ha HUTU ¥ Ha IPYXKHUHE.

HaGumonenne BEIHYKIEHHBIX KOoJIeOaHU U pe30HaHca.

Pacnipoctpanenue npo0IbHBIX U MTOTIEPEYHBIX BOJH (HAa MOZIECIIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI pEe30HaHC.

Jlabopamopnusie pabomsl u onvinot.

o Uk wN R

Omnpenenenue 4acToThl ¥ MEPUOJIa KOJIeOaHU MaTEMaTUYECKOTO MasiTHHUKA.

Omnpenenenue 4acToThl U MEPUOJIa KOJIeOaHH MPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH I1€pHOJ1a KOJI€OAHU MOBEIIEHHOTIO K HUTU Tpy3a OT JUIMHbBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEpHO/ia KOJIeOaHUH MPYKMHHOIO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH IIepHOJa KojaeOaHuil Ipy3a, MOABEIIEHHOTO0 K HUTH, OT Macchl rpys3a.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh I€pHoJa KoieOaHu MPYKUHHOIO MAasiTHUKA OT
MaccChl Tpy3a U )KECTKOCTU IIPYKUHBI.

H3mepenne yckopeHus CBOOOAHOIO MaieHusl.

Paznen 10. DiekTpoMarHuTHOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJTHBI.
DNeKTPOMarHUTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA JIEKTPOMATHUTHBIX BOJIH.

[Ixama QJICKTPOMAIrHUTHBIX BOJIH. Hcnons3oBanue QJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBS3H.

DneKkTpoMarHuTHas mpupojaa ceeta. CKopocTh cBeTa. BogHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHoOBBIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimot.

1. I3yueHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOLIbI0 MOOMIIBHOTO TenedoHa.

Pazgea 11. CBeToBbI€E SIBJICHUS.

JlyueBast Mmogenb cBera. Mctounuku ceta. [IpsiMonuHeiiHOe pacnpocTpaHEeHUE CBETa. 3aTMEHUS
Counna u JIynel. Otpaxenue cBeta. [Imockoe 3epkaiio. 3aKOH OTpa)kKeHHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBera. llolHOe BHYTpEHHEE OTpa)K€HUE CBeETa.
Hcnonbs3oBaHue MOIHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX CBETOBOAX.

Jlunza. Xon nydeit B mua3e. OnTuueckas cucreMa ¢oToarmnapara, MUKPOCKOIIa U Tejeckona. ['ma3
KaK ONTHYECKasi CUCTEMA. bIM30pyKOCTh B TaTbHO30PKOCTh.

Paznoxenune 6emoro cBera B crekTp. OnbiTel HbtoToHa. C0XKEHHE CIEKTPAIBHBIX IIBETOB.
Hucnepcus cBera.



Hemoncmpayuu.

IIpssMonMHENHOE pacIPOCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Toryuenue n300pakeHUH B IJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

ONOTUYECKUH CBETOBO/I.

Xon Tydeid B COOMpArOIIeH JIMH3E.

Xoq sIydel B pacCenBaroLIeH JIMH3E.

[Toryuenue n300paskeHUH C MOMOIIBIO JIHH3.

W N R WDN R

[Tpunuun aeiictBus poToamnmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3nosxeHue 6eoro cBeTa B CIIEKTP.

12. Ilomydenue Genoro cBeTa MpH CIIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnusie pabomsl u onvinot.

1. HccnenoBaHue 3aBUCMMOCTH YIUIa OTPAKEHHS CBETOBOIO JIy4a OT yIJia HaJeHUs.
2. HzyueHue xapakTepUCTHK U300paKEHUS MPEIMETA B TNIOCKOM 3€pKalle.

3. HccnenoBaHue 3aBUCUMOCTH yriia nOpeiIoMJICHHA CBETOBOTO JIy4da OT YIJIa IMAaJACHHUS HA I'PAHULIC
«BO3AYX—CTCKIIO».

[Tomyuenue n300paskeHUN C MOMOIIBI0 COOMPAOIIEH JIMH3BI.
Omnpenenenne HOKYCHOTO PACCTOSIHUS M ONITUYECKON CHITBI COOMPAIOIIEH JTUH3HI.
OMBITHI 1O Pa3NOKEHUIO OEIOTO CBETA B CIEKTP.

N o v s

OmnbITEI IO BOCIIpUATHUIO IIBETA ITPEAMCTOB IIPU UX Ha6J'IIOI[eHI/II/I 4YCpe3 BETOBLIC (I)I/IJ'IBTpLI.

Pa3znen 12. KBauroBble iBJI€HHS.
OmneiTel Pesepdopaa u mianerapHas mozaens aroma. Moaens atoma bopa. Mcnyckanue u

MOTJIOMCHHUE CBETA ATOMOM. KsanTel. JIuaeiiuaTeie CIICKTPHI.

PannoaktuBHOCTH. Anb(da-, 6eTa- u raMma-u3nydenus. CtpoeHue atoMHoro siapa. Hykinonnas

MOZCIIb aTOMHOTO s apa. H3otonbl. PagnoakTUBHBIE IMpEeBpalICHU. HepI/IOI[ Inojrypacrazga arTOMHBIX AICP.

saaep.

SnepHble peakuu. 3aKOHBI COXPAaHEHUs 3apsAI0BOTO U MAaCCOBOIO YUCEINl. DHEPTHU CBA3H aTOMHBIX
CBs13p Macchl ¥ dHepruu. Peakuuu cunresa u aenenus saep. Merounnku sHepruu CosHIa U 3BE3.
Snepnas oSHepretuka. JleMCTBUS paJAMOAKTUBHBIX H3JIYYEHUH HA JKUBBIE OpPTraHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIy4eHHS U MOTJIONIEHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CnekTp Bomopoa.

Habmonenue TpexoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOLIUX U3ITy4EHUH.

DU AW

Perucrpanus m3iydeHus TPUPOJHBIX MHUHEPAJIOB M NPOAYKTOB. Jlabopamopuvie padbomot u
onvimoi.

1. HaGmroeHue CrjIoMHbIX U IMHEHYaThIX CIIEKTPOB U3ITYYECHHUS.



2. HccnenoBanue  TpPEKOB: U3MEpPEHNE  HHEPTUH JaCTHIIBI o
TOpMO3HOMY TMyTH (1O oTorpadusim).

3. Hzmepenue pannoakTuBHOTO (poHA.

IHoBTOpPUTEIHbHO-0000IAI0IIIMIA MOYJIb.

[ToBTOpUTENBEHO--0000IAIOIIMKA  MOAYJIb IpeIHa3HAuYeH JUld CHUCTEeMAaTHU3alud U 0000LIeHus
IPEIMETHOTO COJAEPKAHUS U OIbITA AEATEIIBHOCTH, IPHOOPETEHHOrO MIPU U3YYEHHH BCEro Kypca (PU3HKH,
a TaKkXKe JUIA MOJATOTOBKM K OCHOBHOMY T'OCYIAapCTBEHHOMY SK3aMeHy IO (hu3uke i 00ydaroImuxcs,
BBIOPABIINX ATOT Y4E€OHBIH MpeIMeT.

HpI/I HN3YUCHUU OAaHHOI'O MOAYJIA PCAIM3YIOTCA U CUCTCMATU3HUPYIOTCA BUALI ACATCIBHOCTH, HA
OCHOBE KOTOpBIX O0€CIeYMBAETCSl JOCTHIKEHUE IPEAMETHBIX M MeETalpeIMEeTHbIX IUIAHUPYEMbIX
pe3yibTaToB 00ydeHus, pOpMUPYETCS eCTECTBEHHOHAY4YHAasi IPaMOTHOCTh: OCBOEHHE HaYYHBIX METO/0B
HUCCIICAOBaHUA SIBIICHUM npupoasl U TCXHUKH, OBJIAACHUC YMCHHAMU 00BACHSTD (1)H31/I‘~IGCKI/IC SABJICHUA,
IMPUMCHSA MMOJIYYCHHBIC 3HAHWUA, pCHIATh 3aa4U, B TOM YUCJIC KAYECCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

IIpuHIMIIANBHO AEATEBHOCTHBIM XapakTep JAaHHOIO pasjea peanusyercs 3a CYET TOro, 4ro
O6yanOHII/ICC$I BBITIOJIHAIOT 3aaHWsA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IMOJIYYCHHBIX 3HAHUH pacno3HaBaTb U HAYYHO 00BICHSITH (1)I/I3I/I‘~ICCKI/IG SIBJICHUSA B
Oprncanmeﬁ npupoac u HOBCGHHGBHOﬁ JKU3HH, MCIIOJIb30BaTh HAYYHBIC MCTOABI MCCJICIOBAHUS

($u3HYECKUX SIBICHUN, B TOM YHCIIE JIJIs1 IPOBEPKU

THUIIOTE3 U MOJIYYCHHUA TCOPECTUICCKUX BBIBOJAOB;
O00BACHATH HAay4YHBIC OCHOBBI HanOoJiee BaKHBIX IIOCTI/DKCHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ, Harmpumep,
MPAKTUYCCKOI'0 UCIIOJB30BAHUA PA3JIMYHBIX HCTOYHHUKOB DHCPIUHM HA OCHOBC 3daKOHA NPCBpALICHUSA U
COXPAaHCHUS BCCX U3BECTHBIX BUAOB SHCPIUH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3ydyeHrne Qu3nku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsSl HAIPABJIEHO Ha JOCTHIKEHHE
JIMYHOCTHBIX, MCTAITPCAMCETHBIX U IMTPCAMETHBIX O6pa3OBaT€J'II>HI>IX PE3YIbTATOB.

B pe3ynbrate u3ydeHus (U3MKU HA YpOBHE OCHOBHOT'O 001IEro 0Opa3zoBaHMs y 00ydaroerocs
OyayT chopMUPOBaHbI CIEIYIOIINE JUYHOCTHBIE PE3YJIbTAThl B YACTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHUSI:

. 0 mposiBlieHHEe UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pU3nUecKol HayKH;
. 0 eHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB,;

. 2) rpa;KAaHCKOr0 H TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

. 0 roTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX W ITHYECKHX

HpO6HCM, CBA3aHHBIX C IPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (I)I/I3I/IKI/I; O O ocosnanue
BAXXHOCTHU MOPAJIbHO--OTHYCCKHUX NIPUHIOUIIOB B ACATCIIBHOCTHU y‘IéHOI‘O;

. 3) 3cTeTHYeCKOro BOCIIUTAHMA:
. a BOCIIPUSITUE JCTETUYECKHX KaueCTB ¢busznyeckoil Hayku: eé
TapMOHUYHOTO

MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH; [
4) IEeHHOCTH HAYYHOTO MO3HAHUS



0 oco3HaHHME LEHHOCTH (PU3MUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTUM, BaKHEUILIEH COCTABIISIIONIEH KYIbTYpPBI;

a pa3BUTHE  HAY4YHOU Tr0003HATENIFHOCTH, HHTEpeca K
UCCIIEI0BATENbCKON JEATENbHOCTH;

5) ¢popMupoBaHus KYJbTYPbI 310POBbSI H YMOIHOHAJIBHOTO GJIATONOJIYYHS:

0 ocosHanue LOEHHOCTU 0e301macHOTO 06pa3a KHU3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BaXXHOCTU IIPpABHIJI 0e30macHoro IMOBEACHHA Ha TpaHCIOPTE, Ha A0porax, € 3JICKTPHUYECCKUM H
TCIIJIOBBIM O60py2[OBaHI/IeM B JOMAIIHUX YCJIIOBUAX,

0 chopMUpOBaHHOCTH HaBBIKA pediekcHH, IPU3HAHUE CBOETO MpaBa Ha OIMIUOKY U TAKOTO XKe MpaBa
y IPYroro 4eioBeKa;

6) TPY/10BOT0 BOCIIUTAHMSI:

0 akTuBHOE yyacTHE B PEIICHUM MPAKTUYECKUX 3a/1a4 (B paMKaxX CEeMbH, 00pa3oBaTeIbHOMN
OpraHu3allfy, FropoJia, Kpas) TEXHOJIOTMUECKO U COIMAIbHOM HAlIPaBIEeHHOCTH, TPEOYIOIINX B TOM
yucie U PU3nYecKnx 3HaAHUM;

0 uHTEpec K MPaKTHUECKOMY U3YUYEHHUIO Mpodeccuil, CBI3aHHBIX ¢ PU3UKOIL;
7) 3KOJIOrM4eCKOro BOCIIUTAHMSA:

O OpHUCHTalUAg Ha MPUMCHCHHUC (1)I/I3I/I‘ICCKI/IX 3HAHUM O peIICHU:A 3aaa4 B obnactu OKp}I)KaIOH_Ieﬁ
CpCAbl, INTAHUPOBAHUA ITOCTYIIKOB U OLICHKU UX BO3MOKHBIX HOCJ'IGI[CTBPIIZ JJIA OKp}I)KaIOH_Ieﬁ CpCabl;

0 oco3HaHue T7100aTBbHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM U MyTel UX pelieHus;
8) azanTanmuu K H3MEHSIIONMMCS YCJIOBHSIM COIMAILHOM M PUPOIHOI cpe/bl:

0 moTpeOHOCTh BO B3aUMOJEHCTBUY ITPH BBIIIOJHEHUH UCCIIEIOBAaHUI U IPOEKTOB
(¢u3nUecKoil HanpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

0 moBbIIEHHE YPOBHS CBOCH KOMITIETCHTHOCTH Yepe3 MPaKTUYECKYIO JEeSTeIbHOCTH; g o
MOTPeOHOCTh, B (DOPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM 4ucie (HOPMYIHPOBATh WIECH, TOHATHUSA,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSX;

0 oco3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKU;
0 rutaHupoBaHKUE CBOETO pa3BUTHS B IPUOOPETEHNH HOBBIX (PM3NYECKUX 3HAHUM;

0 cTpeMiIeHHE aHATM3UPOBATh U BBISBISTH B3aMMOCBSI3U MPUPOABI, 0OIIECTBA U IKOHOMHKH, B TOM
YHClIe C UCII0JIb30BaHUEM (PU3UMUECKUX 3HAHUM;

0 omeHKa CBOUX JIEHCTBUI C yU4ETOM BIUSHUS Ha OKPYXAIOIIYIO CPEy, BOZMOXKHBIX I100aIbHBIX
MOCJIEICTBUN.

METAINPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBO€HHS MpOTpaMMBbI 10 (PU3KUKE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs Y
oOydaromierocss OyayT cGhOpMUPOBAHBI MeTaNpeAMeTHbIe Pe3yabTaThl, BKIIOYAOIINE
MO3HABATENIbHBIE YHUBEPCAIbHBIE y4YeOHbIE ICHCTBHS, KOMMYHUKATHBHBIE YHUBEPCAIbHBIE
yueOHbIe AeMCTBUSI, PETYJIATUBHBIE YHUBEPCATIbHbIE YueOHbIe JEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA



ba3oBrble JlornyecKkue AeicCTBUA:
BBISIBIISITh M XaPaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBAaTh CYIIECTBEHHbINH IPU3HAK KJIacCU(UKALIMU, OCHOBAHUSA JUI1 0000LIEHNS U CPAaBHEHHUS;
BBISIBJIATh 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHSI B pacCMaTpUBaeMbIX (paKkTax, JaHHBIX U HAOIIOEHUSX,
OTHOCAIIIUXCA K (bl/I3I/II-IeCKI/IM SABJICHUAM,
BBISIBJIATh NTPUYUHHO--CIIEICTBEHHBIE CBSI3M IPU M3Y4YEHUU (PU3MUYECKUX SBJICHUM M IPOLIECCOB,
ACJIaTh BbIBOAbI C UCITOJIB30BAHUCM JACAYKTUBHBIX U HMHAYKTHBHBIX

YMO3aKJIFOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEJIIMYMH;
CaMOCTOSITENILHO BBIOMpPATh C1I0CO0 perieHus yueOHoH (u3znyeckoi 3a1aun (CpaBHEHUE HECKOJIbKUX
BapUaHTOB pELICHMs, BbIOOpP Hambosiee MOAXOIAIIEIO C Y4ETOM CaMOCTOSTENIBHO BbIJIEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbckue 1eCTBUSA:
HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;
IPOBOJUTh IO CAMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHy OIbBIT, HECIOXHBIH (u3ndecKuit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHHE (PU3UYECKOTO SIBICHUS;
OLIEHUBATh HA IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMALIMIO, TIOTYYEHHYIO B XO/I€ UCCIIE0BAaHUS
WM DKCIIEPUMEHTA,
CaMOCTOSITENILHO  (pOpPMYJIMpPOBaTh O00OOILIEHHS M BBIBOABI 10 pe3yJlbTaTaM MpPOBEIEHHOTO
HaOJI0ACHNUS, OIIbITA, UCCIIEI0BAHMS;
MIPOTHO3UPOBATh BO3MOYKHOE JajbHENIee pa3BUTHE (PU3UIECKUX MPOLECCOB, a TAK)KE BHIIBUTATH
MMPpCANOJIOXKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nndgopmanmeii:
MIPUMEHSTh Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE MHPOPMAIUH WU
JAHHBIX C YYETOM IMPEATIOKEHHOM yueOHOo# (pu3ndeckoi 3a1auu;
aHAJM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHUPOBATH HH(DOPMAIUIO PA3INYHBIX BUJIOB U (hopM
MIpe/ICTaBJICHMUS;



CaMOCTOATENIbHO BBIOMpATh ONTUMANIbHYIO (OpMy TIpeAcCTaBiIeHUS HHPOPMAIMU U
WLTIOCTPUPOBATH PelIaeMble 3a7aui HECIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOH rpadukoi u
X KOMOMHAITASMHU.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eiCTBUSA:

. B X0JIe 00CYXIeHUsI y4eOHOTr0 MaTepuaa, pe3yIbTaToB JJA0OPATOPHBIX paObOT U MPOSKTOB
3aJlaBaTh BOIIPOCHI TIO CYIIECTBY 00CYK/1aeMOU TEMBbI U BBICKA3bIBATh UJICH, HAIICTICHHBIE
Ha pelIeHUE 3a/1a4d U MOJyIep)KaHue OJaroenaTelbHOCTH OO0IeHwus; [ COMOCTaBIsATh
CBOU CYXKJICHHS C CYXICHUSMH JIPYTUX YIaCTHHUKOB JIHaJiora,

0OHapYKUBATh PA3IMYKE U CXOJCTBO MO3UIIHI;

. BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

. nyOJINYHO NPEICTaBIATh PE3YIbTAThl  BBIIIOJHEHHOTO (U3NYECKOTO OIbITa

(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

. MOHUMAaTh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUIYAIBHON pabOTHI IIpU
pelIeHIH KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

. NPUHUMATh IIEJId COBMECTHOW JIEATCILHOCTH, OPTraHU30BBIBATh JCHCTBUS MO €€
JTOCTIDKEHHUIO: PacIpeieisiTh POJId, 0OCYKIATh MPOIECCHl U PE3yNIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;

. BBINOJIHATh CBOK) 4YacTh Pa0OThI, JOCTUTas KadyeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIPAaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C IPYTHMHU WICHAMU KOMaH/IbI;

. OLICHUBATh Ka4eCTBO CBOETO BKJIaZa B OOIIMU MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHLHO
c(hOpMYyIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryasitTuBHbIe yHHBepCaJbHbIe Y4eOHbIC el CTBUS

Camoopranusauus:

. BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaIUsX, TPEOYIOUIUX JUIsl PELIeHUs
¢bu3nYecKux 3HaHUMH;

. OPUEHTHPOBATLCS B PA3IMYHBIX MOJAXOJAX MPUHATUS peIIeHUN (MHIUBUAYAIbHOE,
MIPUHSATHE PEIIEHUs B TpYIINe, IPUHATHE PEIIEHUI Tpynnoi);

. CaMOCTOSITEJIbHO COCTaBIATh AQITOPUTM pelIeHus (PU3MUECKOW 3ajaud WM IUIaHa
UCCIIEIOBAaHUsI € YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh Ipe[UlaraeMble BapuaHThl pemeHuid; 0 nemate BeIOOp M Opathb
OTBETCTBEHHOCTb 34 PELICHUE.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEIJICKT:

. J1aBaTh aJICKBAaTHYIO OLICHKY CUTYyallUH U MpeIararh IUIaH €€ U3MEHEHMS;

. OOBSACHATH MPUYMHBI TOCTHXKEHUS (HEJOCTUKEHHSI) pe3ylbTaToOB JEeSTeNIbHOCTH, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY;

. BHOCHUTh KOPPEKTUBBI B JICATEIBHOCTh (B TOM YHCIIE B XOJ BBIOJHEHUS (PU3UUECKOTO
WCCIIEIOBAHMSI WIIM TIPOEKTAa) HA OCHOBE HOBBIX 0OCTOATENbCTB, N3MEHUBIINXCSI CUTYalLlUH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIIUX TPYJHOCTEH;

° OIICHUBATH COOTBCTCTBHUEC PE3YyJjibTaTa LCIIN U YCIIOBUSAM;



CTaBUTH ce0s Ha MECTO JAPYroro 4eaoBeKa B X0/I€ CIIOpa WK TMCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY NpH pelleHud (U3MYecKux 3aqad Wil B
YTBEPKACHUIX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBO APYTOro.

INPEAMETHBIE PE3YJIbTATbBI

K xoniry o0ydenus B 7 kjiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JTOJIKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCS YMEHUI:

UCIIOJIb30BATh  HOHATHS: (HU3MYECKHMEe W XHMHYECKUE SIBICHUS, HaOJIOJCHUE,
IKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAMHHUIBI (DU3UUCCKUX BEIUYUH, aTOM, MOJIEKYJa,
arperaTHple COCTOSIHUS BelecTBa (TBEpAOE, JKUAKOE, ra3000pa3HOE), MEXaHHYEeCKOe
IBWXKEeHWE  (paBHOMEpPHOE,  HEPaBHOMEPHOE,  MPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOzeHcTByromas cuia, nedopmanus (ynpyras, IDIaCTHYECKas), HEBECOMOCTbD,
co0OMIarOIINeCs COCY/IbI;

paznuyath siBieHus (auddy3usi, TEIUIOBOE JBMKCHHUE YAaCTHI[ BEIICCTBA, PABHOMEPHOE
JABWKCHHE, HEPaBHOMEPHOE JBM)KCHHE, WHEPLUs, B3aWMOJCHCTBHE Tel, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBhIO BpallEHUs, MEpeIada 1aBiIeHUs TBEPAbIMU TEIAMH,
KHUIKOCTSIMH ¥ Tra3aMu, aTrMoc(epHOe [aBlicHHe, IUJIaBaHUE TeJ, IPEBPALICHUS
MEXaHUUYECKOM DHEPIUH) M0 OMUCAHHIO X XaPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PH3UIECKOE SIBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HUECKUX SIBICHUH B OKPYKAIOLIEM MUPE, B TOM
qucie Gpusnueckue sBIEHUs B IPUPOJIE: MPUMEPHI ABMXKEHUS C Pa3IMYHBIMU CKOPOCTSIMU
B XKMBOW M HEKUBOW MPUPOAE, ACWCTBUE CHUJIBI TPEHUS B MPUPOJE U TEXHHKE, BIMSHHE
aTMOC(EpHOTO JTaBJICHHUS HA XUBOW OpTaHM3M, IJIaBaHUE PHIO, phIYaru B TEJie YeI0BEKa,
IPU 3TOM IEPEBOJUTh MPAKTUYECKYIO 3a7ayy B y4eOHYIO, BBLIEIATH CYIECTBEHHBIE
CBOMCTBA (PU3HAKN) PU3NUECKUX SBICHUMA;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3NYECKUE SIBICHUS, UCTOJB3Yysl (U3NIECKHE
BEIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIECTBA, BpEeMs, IMyTb, CKOPOCTb, CPEIHSISA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CHJIa TPEHUs, JaBieHne (TBEPAOTO
TeJa, )KUAKOCTH, Ta3a), BEITAIKUBAIOIIAs CHJIa, MEXaHHYecKas paboTa, MOIIHOCTb, IIIEY0
CHJTBI, MOMEHT CHJIBI, KOO((HUIIMEHT MOJIE3HOTO JICWCTBUS MEXaHW3MOB, KHUHETHUYECKAs U
MOTEHIMAJIbHAsl HEPrusi), MPH OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCTOJIb3yEeMbIX BEJTMYMH, UX 0003HAUYEHUS M €IMHULBI (PU3NYECKUX BEJIIMYMH, HAXOJUTh
(bopMyIBI, CBS3BIBAIOIINE MTAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH BEIUYHHAMH,
CTPOUTH TPAPHKH NU3YUIEHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEITHUYHH,

XapaKTepu30BaTh CBOWCTBA Tell, (U3NUYECKUE SIBICHUS U MPOIECCHI, UCTIOIb3Ysl MpaBuiIa
CJIOKEHUs CHWJI (BIOJIb OJHOU MpsiMoii), 3aKoH ['yka, 3akon Ilackans, 3akoH Apxumesa,
MIpaBWJIO paBHOBeCHS pbluara (0J10Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHHYECKON »HEpruM, MpPU OSTOM J1aBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA H
3alMChIBATh €0 MATEMATHUUYECKOE BBIPAKEHNUE;

OOBSICHATH (PU3MUECKUE SIBICHUS, IIPOILIECCHI 1 CBOMCTBA TEI, B TOM YHCIIE U B KOHTEKCTE
CUTyalMi TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO--CIEACTBEHHBIE



CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMUECKHX IaroB C OMOpPOd Ha 1-2 HM3ydeHHBIX
CBOICcTBa (pU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHA MJIK 3aKOHOMEPHOCTH;

pemate pacy€rHble 3amaud B 1-2 nelCTBUA, HCMONB3YyS 3aKOHBI U (OPMYJIBL,
CBA3BIBAIOIIIHEC CI)I/ISI/I‘-IGCKI/IC BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIOBUSA 3aJla4d 3allMCbIBATh
KpaTKoe YCIIOBHE, IOJCTaBIATh (PU3MUECKUE BEIUYMHBI B (OPMYNIBI U IMPOBOIUTH
pacuéThl, HAXOIUThH CIPABOYHbIC JAHHbBIE, HEOOXOAUMBIE JISl PELICHUS 3a]a4, OL[CHUBATh
PEATUCTUYHOCTh OTYyYeHHON (DPU3UUECKOI BEIMYMHBL;

paciio3HaBaTb HpO6JI€MBI, KOTOPBIC MOXHO PCHIUTH IIPH ITOMOIIH (1)I/ISI/ILICCKI/IX METOJ0B, B

OMUCAaHUN HUCCIICAOBAHUA BBIACIIATH IMPOBEPACMOC IMPCAIIOJJIOKCHUC (I‘I/IHOTGSy), pasinyiate "

UHTEPIPETHPOBATH MOTYYCHHBIH pe3yabTaT, HAXOAUTh OIIHUOKH B XOJI€ OTbITA, JeJIaTh BBIBOIbBI

I10 €ro pe3yjibTaTaM;

MIPOBOJIUTH OTIBITHI 0 HAOIIOICHHUIO (PU3MUYECKHUX SBICHUIN MM (PU3HYECKIX CBOWCTB TEI:
(bopMynrpoBaTh IPOBEPsEMbIE MTPEAIOI0KEHUS, COONPATH YCTAHOBKY U3 MPEII0KEHHOTO
000pyZI0BaHUs, 3alUCHIBATE X0/ ONbITa U POPMYJIUPOBATH BHIBOJIBL;

BBIIIOJIHATh IPSIMbIE U3MEPEHUSl PAcCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHUJIBI U
TEMIIEpPAaTypbl C HUCIOJb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPrOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEUTHOCTH U3MEPEHHUI;

MIPOBOJNTH KCCIICAOBAHNE 3aBHUCHMOCTH OJHOW (PH3UYECKOW BEITUYHMHBI OT JPYrod C
WCIIOIB30BAaHUEM TPSIMBIX M3MEPEHHUH (3aBUCUMOCTH NMYTH PAaBHOMEPHO IBHIKYILETOCS
Tejla OT BPEMEHHU ABUKEHUS Tela, CHJIbl TPEHUS CKOJBXEHHUs OT Beca Teja, KayecTBa
00pabOTKM TIOBEPXHOCTEH Ted M HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOMIAAH
CONIPUKOCHOBEHMS TEJI, CUIBI YIIPYTOCTH OT YUIMHEHUS MIPY>KUHBI, BBITAIKABAIOLIEH CUIIBI
OoT 00bEMa MOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH Teja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUN IJIaBaHUS TEll,
yCIIOBUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B IUTAHUPOBAHHH Y4eOHOTO
UCCIIEeIOBaHMs, COOUpaTh YCTAHOBKY U BBINIOJNHATH U3MEPEHUS, CIeAys MPEI0KECHHOMY
1aHy, GUKCUPOBATH Pe3yNbTaThl MOMYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BETUYHH B BHJIE
MPEAJIOKEHHBIX TAOJIHII U TPaUKOB, JA€/IaTh BHIBOJIBI 110 pe3yabTaTaM UCCIICI0BAHMS;
MPOBOANTh KOCBEHHBbIE W3MEpeHUs (U3MUECKUX BEIUMYMH (TUIOTHOCTH BEIECTBa
JKUJKOCTH W TBEPIOro TeNa, CWia TPEHHUS CKOJIbKEHHUS, JaBJICHUE BO3/yXa,
BBITAJIKABAIOIIAs CUJIa, EHCTBYIOIIAs HAa TIOTPY>KEHHOE B KUAKOCTH TEI0, KOIPPUIIUESHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEATOKEHHON WHCTPYKIUU: MPH
BBITIOTHEHUH U3MEPEHH COOUpaTh OSKCIEPUMEHTAIBbHYIO YCTAaHOBKY M BBIYUCIATH
3HAQYCHNE NCKOMOM BEITNUHNHEL,

. co0o1aTh npaBuiIa TEXHUKU 6e30macHOCTH npu  pabote
c 71a00paTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIMIIBI J€HCTBUSA TPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAOIINECs COCYIbl, 0apOMeTp, pblyar, MOABM)KHBIM M HEMOBMKHBIH
0JI0K, HAKJIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHIHUIIBI IEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIIOpOl Ha MX omnucaHus (B TOM 4YHCIE: NOAIIMIHHUKH, YCTPOMCTBO BOJONPOBOJA,
TMJIPABINYECKUI MIpecc, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HAcoc, apeoMeTp),



UCIIOJNIb3YSl 3HAHHUA O CBOMCTBAaX (DM3MUECKUX SIBJICHHM M HEOOXOIuUMble (PHU3NYECKHe
3aKOHBI U 3aKOHOMEPHOCTH;

HOPUBOAUTH HpUMEpbl  (HaXOOUTh HMHGOPMALUMIO O IpUMepax) HPAKTUYECKOro
UCIIOJIb30BaHUs (DU3UUCCKUX 3HAHWUI B IIOBCEAHEBHOW KM3HH [UIi OOECIICUCHUS
0e30macHOCTH TpU OOpalleHuu ¢ NPUOOpPaMH M TEXHHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUS 3/I0POBbsl U COOJIFO/ICHHSI HOPM 3KOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KaIOIICH
cpene;

OCYIIECTBIISATH OTOOp HMCTOYHUKOB HH(pOpManuu B HHTepHETE B COOTBETCTBUH C
3a/IaHHBIM MOMCKOBBIM 3allPOCOM, Ha OCHOBE MMCIOIIMXCS 3HAaHUN U IyTEM CpPaBHCHHUS
Pa3NUYHBIX MCTOYHHMKOB BBIIEIATH MH(OPMAIMIO, KOTOpas SIBJISETCS MPOTUBOPEUMBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOI;



WCIOJIb30BaTh IMPH BBINOJIHEHWN YYeOHBIX 3aJaHU HAay4YHO--TIONMYJSPHYIO JIUTEPATYPY

busznyecKoro cojepaHusi, CIPaBOYHbIE MaTepHallbl, pecypchl cetu HHTepHeT, BIageTh

npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HH(POpPMAIMM M3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC KpPAaTKHME NMHCbMEHHBIC W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHHUKOB MH(pOpManU (U3NIECKOTO COACP)KaHUS, B TOM YHCIE MyOIUYHO IeNaTh
KpaTKue COOOLICHHs O pe3yibTaTaXx MPOCKTOB MM YUEOHBIX HMCCIEIOBAHUH, IPU 3TOM
IPaMOTHO MCIOJIb30BaTh N3YYCHHBIN MOHATUIHBIN anmapaT Kypca GU3HKH, COIPOBOKAATH
BBICTYIUICHHE TIPE3CHTAINEH;

IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUN paclpenessiTh 00sS3aHHOCTH B
Ipynne B COOTBETCTBUM C IOCTAaBICHHBIMU 3aJla4aMH, CJIEIUThH 3a BBIIIOJHEHUEM IUIaHA
JeUCTBUM, aJleKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ, B JAEATENbHOCTb T'PYIIIbI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIUX.

K xoHIy 00yuenus B 8 kjiacce nmpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH y O0yUaIOUINXCS YMEHUI:

WCIIOJBb30BaTh IMOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUJKEHHE aTOMOB U
MOJIEKYJ, arperatHble COCTOSIHUS BEIIECTBa, KPUCTAIUIMYECKHE W aMopdHBIE Tela,
HACBIILICHHBI M HEHACBIIICHHBIN Map, BIAKHOCTh BO3AYyXa, TEMIEpaTypa, BHYTPEHHSSA
SHEprus, TEIUIOBOW [BUTATEllb, 3JIEMEHTAPHBIN JJICKTPUUYECKUN 3apsll, SJIEKTPHUYECKOE
110J1€, MPOBOJIHUKY U IU3IEKTPUKU, TOCTOSIHHBIA AIEKTPUUYECKUN TOK, MATHUTHOE T10JIE;

pa3nuyarh sBIEHMS (TEMJIOBOE pacIIUpEeHUEe M C)KaTue, TeIulonepenaya, TerioBoe
paBHOBECHE, CMAauMBaHNE, KAIMJUISIPHBIE SBJICHUS, HCIIAPEHUE, KOHJEHCALNs, IIJIaBJICHNUE,
Kpuctayu3auus (OTBEpAEBaHME), KHUIIEHHE, Terulonepenada (TErIonpoOBOAHOCTS,
KOHBEKIIMSI, M3JIy4€HHUE), DJEKTpU3alus Ted, B3aUMOJEHCTBUE 3apsaoB, IEHCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aMMOJEMCTBHE MAarHUTOB, JIEHCTBUE
MarHUTHOTO TOJI Ha MPOBOJHMUK C TOKOM, 3JEKTPOMArHUTHasi MHAYKIHS) IO OMUCAHUIO
UX XapaKTEePHbIX CBOWCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOUINX JaHHOE (pu3nueckoe
SIBIICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUEHHBIX PU3NYECKUX SBJICHUI B OKPYKaIOIlEM MUPE, B TOM
yyciie (U3NYeCKUe SBJICHUS B NMPHUPOJAE: MOBEPXHOCTHOE HATSHKEHHE M KalWUISIPHBIE
SBJICHUS B NIPUPOJE, KPUCTAJUIBI B IpUpOJIEe, n3itydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, UHEs, CHEra, HJIEKTPUUYCCKUE SBIICHHS B
aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OpPraHW3MOB, MAarHUTHOE TMoyie 3eMiH, Jpend
TMIOJIFOCOB, POJIb MAarHUTHOTO TOJSI JUIS KU3HU Ha 3emJie, MOJISIPHOE CUSHUE, MPH 3TOM
MEPEeBOJUTh TMPAKTUYECKYI0 3aJady B Y4eOHYIO, BBLACIATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKy) PpU3NUECKUX SBICHUMH;

OINHCHIBAaTh M3y4YEHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBICHUS, MCIONb3Yysd (DU3MUYECKHE
BEJIMYMHBI (TemrepaTypa, BHYTPEHHSS OJHEprusi, KOJIMYECTBO TEIUIOTHI, YAeNbHas
TEIUIOEMKOCTh ~ BELIECTBA, YJEJIbHas TEIJIOTa IUIABJICHMS, YAEJIbHas TEIJIoTa
napooOpazoBaHMsl, yIeNbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOX(PQHUIMEHT IOJIEe3HOTO
JeCTBUS TETJIOBOM MAIIMHBI, OTHOCUTEIbHAS BIQXKHOCTh BO3/1yXa, IEKTPUUECKUH 3aps/l,
CHJla TOKa, O3JIEKTPUUYECKOE HAMpsKEHUEe, CONPOTHBIEHHE IPOBOJHUKA, YIEIBHOE
COIIPOTHBIICHUE BEIIECTBa, paboTa M MOLIHOCTH AJIEKTPHUECKOTO TOKA), MPHU ONHCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCHOJIb3YEMBIX BEJIMYMH, 00O3HAYCHUS U



€IUHULBI (PU3UYECKUX BEJIWYUH, HAXOOUTh (OpPMYyJbl, CBS3bIBAIOLINE JaHHYIO
(bu3NYeCKyl0 BENUYMHY C JPYrUMH BeJIMYMHAMHU, CTPOUTH TIpadUKH H3YYEHHBIX
3aBUCHMOCTEH (PU3NYCCKUX BEITUYHH;

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/ISI/II-I€CKI/I€ SAIBJICHHA U MPOLCCChI, UCTI0JIb3Yysd OCHOBHBLIC

IIOJIO)KEHUSI ~ MOJIEKYJIIPHO--KMHETUYECKOW  TEOPUM  CTPOEHHUS  BEIECTBA,  IPUHIUI
CYTIEPHO3UINH TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsna, 3akoH Oma s
yuyacTKa 1emu, 3akoH Jxoyns—JIeHia, 3akoH coXxpaHeHHs SHEPTUH, ITPU 3TOM JaBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTEMATUYECKOE BHIPAKECHUE;

O0BSICHATD (PU3NYECKHE TIPOLIECCH U CBOMCTBA TE€J, B TOM YMCJIE U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPHYUHHO-CIIEICTBECHHBIC CBSI3H,
CTPOUTH OOBACHEHHE U3 1—2 JOTHYECKUX IIAroB C OMOPOi Ha 1—2 M3y4YEeHHBIX CBOMCTBA
(bU3NIECKUX SBICHUH, QU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3amayd B 2-3 JEWUCTBUA, MHCIONb3YyS 3aKOHBI U (QOPMYIIBL,
CBsI3bIBatOIME (PU3NYECKHE BETMYMHBI: HA OCHOBE aHaIM3a YCIIOBHUS 3a[aud 3alUChIBATh
KpaTKO€ yCJIOBUE, BBISBIISATH HEAOCTATOK JAHHBIX JIJISl pELICHUS 33/1a4H, BHIOUPATh 3aKOHBI
u (QopMyIbl, HEOOXOAMMBIC I €€ pelICHHs, MPOBOAHMTH PACUEThl M CpPaBHUBATH
MOJIy4eHHOE 3HaueHue (PU3NYECKON BETUYUHBI C U3BECTHBIMU JAHHBIMH;

paciio3HaBaTb HpO6JI€MLI, KOTOPBIC MOKHO PpCIOXUTH ITPH ITOMOIIA (1)I/I3I/I‘IGCKI/IX MCTOAOB,
HCIIOJIB3YA  OIIMCAaHHUC HUCCICAOBAHUA, BbIACIATE IHPOBECPACMOC IPCAIIOJIOKCHUC,
OLCHUBATH NPABUJIIBHOCTD MMOPAAKA MIPOBCACHUA UCCIICAOBAHUA, ACTIATh BLIBOJbI;

MIPOBOAMTD OIBITHI IO HAOIMIOACHUIO PU3NYECKUX SBICHUN WIH (PU3NIECKUX CBOWCTB TEI
(KanmuIISipHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro o0bEéma, TeMrepaTyphl,
CKOpPOCTH IIponecCa OCTbIBAHUA W HArpC€BaHHA IPH H3ITYUCHHUH OT IBETA Hsnyqalomeﬁ
(mornomaroiiel) MOBEPXHOCTH, CKOPOCTh UCTIAPEHHS BOJIBI OT TEMIIEPATYPHI KUIKOCTH U
TJTONIAIM €€ MOBEPXHOCTH, JICKTPU3ALIMS TEJI U B3AUMOICHCTBHE AJIEKTPUUECKUX 3aPAJIOB,
B3aMMOJICVICTBUE MOCTOSHHBIX MAarHUTOB, BU3YyaJIM3ALUsl MAarHUTHBIX MOJIEH ITOCTOSHHBIX
MAarHuTOB, JEWUCTBUS MArHUTHOrO IIOJS Ha TPOBOJAHUK C TOKOM, CBOKCTBA
AJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABHUIATENsl IMOCTOSHHOTO TOKA): (HhOpMYIHpOBATh
MPOBEPSIEMBIC MPEITOIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO 000PYI0BaHUA,
OIHCHIBATh XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIBI,

BBIITOJIHATH MTPAMBIC U3MCPCHUA TEMIICPATYPHhI, OTHOCHUTEIBHOH BIAaKHOCTH BO31yXa, CUJIbI
TOKa, HANIPSDKEHUS C MCMOJIb30BAHMEM aHAIOTOBBIX MPUOOPOB M JAATYMKOB (DU3HUECKUX
BEJIMYMH, CpaBHUBATh pE3YyJIbTaThl HU3MEPEHHH ¢ Y4ETOM 3aJaHHOW aOCONIOTHOM
MorpentHoCcTH; [ mMpoBOANTE MCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKON BEITUYHHBI
OT JIPYyroil ¢ MCHOJIb30BAaHUEM MPSMBIX MU3MEPEHUN (3aBUCUMOCTH COMPOTUBIIEHUS
IMPOBOAHHKA OT €TI0 JJIMHBI, IIOIIaJAN MONICPEYHOr0 CCUHCHUA U YICIbHOI'0 COIIPOTUBJICHHUA
BEILIECTBA MPOBOJHUKA, CWIbl TOKA, MAYIIETO 4Yepe3 IMPOBOIAHUK, OT HAIPSIKEHHUS Ha
MPOBOJHUKE, MCCIEAOBAHUE IIOCIEAOBATEIBHOIO M MapaJuIeIbHOTO COCIMHEHUU
MIPOBOJHHUKOB): TIJIAHUPOBATh HCCIEAOBAaHUWE, COOMpPATh YCTAaHOBKY M BBIMOJHATH
U3MEpeHusl, cieaysl NPeAJIOKEHHOMY IUIaHy, (PUKCUPOBATh pPe3yibTaThl IMOJYYEHHON
3aBUCUMOCTH B BU]JIC Ta6.]'II/II_[ n T‘pa(l)I/IKOB, JACJIaTh BBIBOJABI ITO pE3YyJIbTaTaM HUCCIICAOBAHM,
NpOBOAUTL KOCBCHHBLIC H3MCPCHUA (I)I/I3I/I‘I€CKI/IX BCJINYHH (YILCJII:HEUI TEII0EMKOCTD
BEIIECTBA, COMPOTHUBICHUE MPOBOJHHMKA, Pab0OTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA):



IUIAaHUPOBATh ~ M3MEpPEHHUs, CcoOUpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, CIIEIys
MPEIJIOKEHHOM HHCTPYKIIMH, U BBIYUCIATH 3HAUCHHE BEJIHUMHBI,

. co0o1aTh paBuiIa TEXHUKU 0e30macHOCTH npu  pabote
c 71a00paTOpPHBIM
000opyI0BaHUEM;

XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOPOI Ha UX ONHMCAHUSA (B TOM YHUCIIE: CUCTEMA OTOIICHHsI JOMOB, TUIPOMETD, ITapoBast
TypOuHa, amIepMerp, BOJIbTMETD, CUETUUK IIEKTPUYECKON SHEpruy,
AJIEKTPOOCBETUTENFHBIE TMPUOOPBI, HArpeBaTelbHbIE AIEKTPOIPHOOPHl  (TIPUMEPHI),
UIEKTPUUECKUE TPEAOXPAHUTENHN, HIIEKTPOMArHUT, 3JIEKTPOJBUIATENb IOCTOSHHOIO
TOKa), UCIOJIb3Ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUI U He0OX0AUMBIE (pU3HUecKue
3aKOHOMEPHOCTH;

pacrio3HaBaTh [IPOCThIE TEXHUYECKHUE YCTPOICTBA U U3MEpPUTENbHbIE IPUOOPHI IO CXEMaM
U CXEMaTUYHBIM PUCYHKaM (KHUAKOCTHBIN TEPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTAaTEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMbI
JIEKTPUUYECKUX LIENeH ¢ Mmocie10BaTeIbHbIM U MapajliIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuyast yclIoOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPHUUECKUX LIETei;

IIPUBOAUTH IpUMEpPbI (HaxoouTh  MH(pOPMALHIO O IpUMEpax)
IIPAKTUYECKOI'0 UCMOJIb30BaHUS (PU3NUECKUX 3HAHUM B IMOBCEIHEBHOW KU3HH IS
obecriedeHuss 0O€30MIaCHOCTH IpH  OOpalleHMH C NpudbopaMud M TEXHUYECKUMHU
yCTPONCTBAMHU, COXPAHEHUS 3/I0POBbsI U COOJIIOJCHUSI HOPM 3KOJIOIMYECKOI0 IOBE/ICHUS B
OKpY>Karollen cpere;

OCYIIECTBJIATh MOUCK MH(popMaluu pusudeckoro coxepxanusi B UHTepHeTe, Ha OCHOBE
MMEIOIINXCS 3HAHUW W MYTEM CpPAaBHEHUS JOMOJHUTEIbHBIX UCTOYHUKOB BBIACISTH

nHPOPMAIIHIO, KOTOpast SBISIETCS MPOTUBOPEUYNBON WIIM MOXKET OBITh HEZIOCTOBEpHOI; [
HCIIOJIb30BaTh MPH BBIMOJIHEHUU Y4EOHBIX 33JaHUI Hay4YHO--TIOMYJISIPHYIO JUTEpaTypy
(GU3NYECKOTO COoAep)KaHus, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTH MHTepHeT, BIaieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHMsl HHPOPMALIMU U3 OJJHON 3HAKOBOI
CHUCTEMBI B IpYTYIO;

co3/laBaThb COOCTBEHHbIE IIMCbMEHHBIE M KpaTKME YCTHBIE COOOLIeHHs, 00001m1as
MHPOpPMAIIMI0O M3 HECKOJIBKUX HMCTOYHMKOB (PU3MUYECKOTO COJAEp)KaHHs, B TOM YHCIE
MyOJIMYHO NMPEACTABIATH PE3YyIbTaThl MPOSKTHON MIIM UCCIIEI0BATENLCKOM 1€ATEIbHOCTH,
IpU ATOM TPaMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHSITUHHBIN ammapaT Kypca (U3HKH,
COIPOBOXKATh BBICTYIUIICHUE IIPE3ECHTALIUEH;

IPU BBHIIOJIHEHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAaHUHN (U3NUYECKUX TMPOLIECCOB
pacnpenenartb 00s3aHHOCTU B TPYyNIEe B COOTBETCTBUHU C IOCTaBICHHBIMH 3ajjauaMu,
CJIEINTH 32 BBINIOJHEHUEM IIJIaHA ACHCTBUN U KOPPEKTUPOBATH €T0, aICKBaTHO OLICHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TPYIIIbI, BbICTpaUBaTh KOMMYHHKAaTHBHOE
B3aUMO/JICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K xoHIy 00ydeHus B 9 Kjiacce peMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y O0YJAIOIIUXCS YMEHUH:

UCIOJIb30BaTh IOHSTHS: cucrema OTCUETa, MaTepuanbHas TOYKa,
TPaeKTOPHSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBHKEHHUS, AedopMariust (yrnpyras,
IJIaCTUYECKas), TPeHUe, HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MIEPETPY3KH,



LEHTP TKECTH, aOCOITIOTHO TBEPIIOE TEINO, IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE,
MeXaHU4eCKre KojaeOaHus U BOJHBI, 3BYK, HH(]pa3ByK U YIBTPa3BYK,
JJIEKTPOMATrHUTHBIE  BOJIHBI, IKasua 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTH M JaJTBbHO30PKOCTb, CIIEKTPHI UCITYCKaHHS | MOTJIOUIeHNUs, alb(da-, 6eTa- u
ramMMa-n3JIy4eHus, U30TOIb, IAEPHAs YHEPreTHKA;

pa3nuyath SIBIEHHUS (PAaBHOMEPHOE U HEPaBHOMEPHOE INPSAMOJIMHEWHOE JBUKEHHE,
PaBHOYCKOPEHHOE INpPSIMOJIMHEHHOE JIBM)KEHHE, CBOOOIHOE MajJeHUE Tell, pABHOMEPHOE
JBYDKEHUE 110 OKPYKHOCTH, B3aUMOJAEHCTBHUE TEJl, pEaKTUBHOE JIBUKEHUE, KoslebaTeabHOoe
JBYDKEHUE (3aTyXarolllue U BBIHY)KJCHHbIE KojeOaHMs), pe30HAHC, BOJHOBOE JBH)KEHUE,
OTpaKEHHE 3BYKA, IPSIMOIMHENHOE PACIIPOCTPAHEHUE, OTPAXKEHUE U IIPEJIOMIICHUE CBETA,
[IOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3jI0oKeHHe OeIoro cBeTa B CHEKTP U CI0KEHHE
CHEKTPAJbHBIX  I[BETOB, JMCIIEPCUSl  CBETa, €CTECTBEHHas  pPaJHOaKTUBHOCTD,
BO3HUKHOBEHHUE



JMHEWYaTOro CIIEKTpa U3JTyUEHHs) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKaIOIIEM MUPE (B TOM
yucae (U3MYECKHE SBJICHUS B MPHUPOJE: NPWIMBBI W OTJIMBBI, IBM)KEHUE IUIAHET
ConHeyHOM CUCTEMBI, PEAKTUBHOE JABM)KEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 9X0, IBETA T€JI, ONTHYECKUE
ABJICHUsSI B MpPHUPOJE, OMOJIOTMYECKOe JEHCTBHE BHUIMMOIO, YIbTPa(QHOIETOBOIO U
PEHTIC€HOBCKOTO W3IYyYCHUN, €CTECTBEHHBIH PaJUOAKTUBHBIA (POH, KOCMHUYECKUE JIy4H,
PAaOUOAKTUBHOE H3JIy4CHUE IPUPOJHBIX MMHEPAIOB, JACUCTBUE PaJUOAKTUBHBIX
U3JIyYEHUN Ha OpraHM3M YeJOBEKa), IpU 3TOM MEPEBOAMUTH IPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIIETIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;
OIMCHIBATh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKUE SIBICHUS, UCHOJb3Yys (U3NYECKUE
BEIMYMHBI (CpEelHSAs UM MIHOBEHHAs CKOpPOCTh Teja NpU HEPaBHOMEPHOM JIBUXKEHUH,
YCKOpPEHUE, IIEPEMELICHHE, ITyTh, YIII0Basi CKOPOCTh, CHJIAa TPEHUS, CUJIA YIPYTOCTH, CHJIa
TSYKECTH, YCKOpPEHHE CBOOOJHOIO MAaJEHMs, BEC Tela, UMILYJIbC TEJa, UMITYJIbC CHJIBL,
MeXaHudeckass paboTa M MOIIHOCTb, NOTEHIMAJbHAs SHEPrus Tejla, MOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IIOTCHLMAJIbHAs DHEPrus CKATOW NPYXKHUHBI, KUHETHUYECKAs
SHEprus, MOoJHas MEXaHUUYeCKas 3HEprus, Mepuoj U 4acTora KojebaHul, JUIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BbICOTAa TOHA, CKOPOCTh CBETA, [10KA3aTeJb IPEIOMIICHUS CPebl), IPU
ONMCAaHWM TPABWIBHO TPAKTOBaTh (DU3MYECKHIA CMBICH UCIONB3YEMBIX BEIHYHH,
0003HaYeHHUs W €IUHMIBI (PU3MUYECKUX BEIWYHMH, HAXOTUTh (DOPMYJbI, CBSI3BIBAIOLIME
JaHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTMMHU BETUYMHAMH, CTPOUTH IpadUKU M3y4EeHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKHUE SIBICHUS M IPOLECCHI, UCIOJB3YS 3aKOH
COXpaHEHUs DHEPIWM, 3aKOH BCEMHUPHOIO TATOTCHUS, IPUHLUI CYNEPIO3ULHUU CHIL,
IIPUHLUII OTHOCUTENBHOCTU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa,
3aKOHBI OTPAKEHUS U IIPEJIOMIIEHUS CBETA, 3AKOHBI COXPAHEHMS 3apsI0BOT0 U MaCCOBOTO
qycell MpH SACPHBIX peaklusiX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3alUCBIBaTh €I0 MaTEMAaTUYECKOE BEIPAKEHHUE;

OO0BACHATH (PU3NYECKUE TIPOLECCH] U CBOMCTBA TE€J, B TOM YMCJIE U B KOHTEKCTE CUTYyalUi
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO--CICICTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOPOi Ha 2—3 M3y4YEHHBIX CBOMCTBA
(bU3NYECKUX SIBICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemars pacuéTHbIe 3a/1auil (ONMUpPAIOIINEcs Ha CUCTEMY U3 2—3 ypaBHEHMII), UCIONb3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKIE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJ1a4 3alHMChIBaTh KPATKOE YCIOBHE, BBIBIISATH HEJIOCTAIOIINE UITU U30bITOYHbBIE JaHHBIE,
BbIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIE AJISi pEIICHUs, MPOBOAUTH PAcU€Thl U
OLIEHUBATh PEATMUCTUYHOCTD MOJYYSHHOTO 3HaYeHUS (PU3NUECKON BETUUNHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIHM (PU3MUECKUX METO/OB,
WCIIONBb3Ysl ONMCAaHWE MWCCIEOBAaHUSA, BBIIEIATH IPOBEPSAEMOE  IPEINOJIOKEHHE,
OLICHUBATh IIPaBUJILHOCTb IOPSAAKA IPOBEACHUSA MCCIECIOBAaHUsA, JEaThb BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTAaThl HAOIIOIEHHUH U OIBITOB,;

MIPOBOAUTD OIBITHI IO HAOMIOACHUIO GU3NYECKUX SIBICHUN WU (U3UYECKUX CBOMCTB TEJ
(u3yuyeHue BToporo 3akoHa HploToHa, 3aK0Ha cOXpaHEHUS YHEPTUH, 3aBUCUMOCTD IEpHOJIa



KOJIeOaHUN TIPYKUHHOTO MAaATHHKAa OT MAacChl TIpy3a M IKECTKOCTH TIPYKUHBI |
HE3aBHCHMOCTh OT aMILTUTYIbl MaJbIX KOJeOaHUH, MPSIMOJMHEHHOE PacIpOCTpaHCHUE
CBETa, PA3JIOKEHHUE OEIIOT0 CBETa B CIIEKTP, U3YyUCHHUE CBOMCTB M300paKEHUS B TIIOCKOM
3epKajJiec M CBOWCTB HM300pakeHUs MpeaMera B coOuparomeld JnH3e, HaOIIoAcHUE
CIUIOIIHBIX W JIMHEWYAThIX CIIEKTPOB M3JIYYCHHS): CAMOCTOSTEIBLHO COOMPATh YCTAaHOBKY
13 U30BITOYHOTrO Habopa 000pYyI0BaHNS, OMMKMCHIBATh XOJI OIBITA U €T0 PE3YJIbTaThI,
(dhopMyIpoBaTh BHIBOABL; [IPOBOIUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX HU3MEPEHUH,
ompenensas CpelHee 3HAuYeHHE U3MepsieMoil BeluuuHbl ((DOKyCHOE paccTOosHHE
coOuparoield JMH3bI), OOOCHOBBIBATH BBIOOP croco0a H3MEpeHHUs (M3MEPHUTEIBHOTO
npuodopa);

MPOBOJNTh HCCIICOBAaHUE 3aBUCHUMOCTEH (PU3NYECKHX BEIMYMH C HCHOJIB30BAHUEM
MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH OT BPEMEHHU NPH PaAaBHOYCKOPECHHOM JIBH)KEHUU
0e3 HavYaJIbHOW CKOPOCTH, NEPHOoJia KOoJeOaHWi MaTeMaTHYeCKOr0 MAasTHHKA OT JTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHUS CBETA OT yrJja MaJeHHs U yriia IpeJoMIIeHUs OT yria
MajJCHMsI): TUIAHUPOBATh HCCIICIOBAaHUE, CAMOCTOSTEIBHO COOMpaTh YCTAHOBKY,
(bUKCHpOBATh PE3YNIBTATHl TIOJYYCHHOW 3aBUCUMOCTH (DM3WYECKHX BEJIWYHMH B BHJIC
Ta0JIUIl ¥ TPaPUKOB, JIeTaTh BRIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOINTH KOCBEHHBIC N3MEPECHUS (U3UUYSCKUX BEITMYMH (CPEIHSS CKOPOCTh U YCKOPEHUE
TeJa MPH PAaBHOYCKOPCHHOM JIBIDKEHUH, YCKOPCHHE CBOOOJHOTO IMAajeHHS, KECTKOCTh
MPYXUHBIL, KO3(PPUIMCHT TPEHUS CKOJIBKEHHUS, MeXaHWYecKas paboTa W MOIIHOCT,
4acToTa ¥ NepUo KoleOaHuii MaTeMaTHYeCKOro U MPY>KUHHOTO MassTHUKOB, ONTHYECKast
cuiia coOuparoliel JTHH3bI, PATUOAKTUBHBIN (DOH): MIAHUPOBATH M3MEPEHHs, COOUPATh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY W BBITIONHATH HM3MEPEHHs], CIenys NpeIIOKEHHON
WHCTPYKIIAHY, BEIYUCIIATH 3HAYCHHUE BEJTMYUHBI U aHAJTM3UPOBATH MOJIYICHHBIC PE3yIbTaThI
C Y4€TOM 3aJJaHHOM NOTPEIIHOCTH U3MEPEHUM;

. co0nroaaTh IpaBuiia TEXHUKHU 0€30MMacHOCTH npu  pabote
C 1a00paTOPHBIM
o0opynoBaHuEeM;

pa3nanyaTh OCHOBHBIE MPU3HAKU U3YyUEHHBIX (PU3NYECKUX MOJENe: MaTepraibHas TOUKa,
abCOMIOTHO TBEPJOE TEJIO, TOUEYHBIH UCTOYHMK CBETA, Jy4, TOHKAs JINH3A, IUIaHETapHas
MOZEJIb aT0OMa, HYKJIOHHAs MOJIEJIb ATOMHOT'O SJ1pa;

XapaKTepu30BaTh MPUHIIUIIBI AEHCTBUS N3YUYEHHBIX MPHUOOPOB U TEXHUYECKHUX YCTPOMCTB
C OIOPOIl Ha UX OMUCaHMS (B TOM YHUCIE: CIUIOMETP, JaTUUKH MOJI0KEHHUS, PACCTOSTHUS U
YCKOPEHUsI, paKeTa, 3XOJOT, OYKH, MEPHUCKOIN, (oToamnmapar, ONTHUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, I03UMETP, Kamepa BuibcoHa), HCrosb3ys 3HaHHsI O CBOUCTBAX (PU3HMUECKUX
SABJICHUI U HEOOXOMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH H3YYCHHBIX TEXHHUYECKHX YCTPOMHCTB,
HU3MEPUTECIIbHBIX HpI/I60pOB n TEXHOJIOTUYCCKUX IponeCcCoB npu pPEIICHUN
y‘-Ie6HO-HpaKTI/I‘-IeCKI/IX 3aaa4, OITHUYCCKHUE CXCMbI I IMOCTPOCHUA H306pa)I(eHHﬁ B
IJIOCKOM 3epKajie U COOMparoIieil JTHH3E;

MPUBOJIUTL TMpUMEPHl (HAXOAUTh HWHGOPMALMIO O TpHUMEpax) MPAKTUUYECKOTO
HUCITOJIBb30BaHUA (1)I/ISI/I‘I€CKI/IX 3HAaHUU B HOBCGI[HCBHOﬁ KU3HU I OGGCHG‘-ICHI/HI
0e30macHOCTH TIpH OOpaIieHUuH ¢ MPUOOpaMU M TEXHUYECKUMH yCTPOMCTBAMHU,



COXPaHEHHUS 370POBbs U COONIOICHUS HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKpY KaIoLIei
Cpeac;

OCYIIECTBIATh MOUCK uH(opMmanuu ¢uznyeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENTLHO (OPMYIUPYs TIOMCKOBBIM 3allpoc, HAaXOMUTh MYTH ONPEICICHUS
JOCTOBEPHOCTH TOJYYeHHOW WH(GOpPMAMM HAa OCHOBE WMCIOMIMXCA 3HAHUUA U
JOTIOJIHUTEIbHBIX UCTOYHHUKOB;

WCIOJIb30BaTh MPH BBIMOJIHCHUN YYEOHBIX 3aJaHUi HAYYHO--TIOMYISIPHYIO JIUTEPATYPY
(bu3MYECKOro coJepKaHusl, CIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BIaaeTh
npruéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOPMAIIMH U3 OJTHOM 3HAKOBOMH
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC TUCHMEHHBIC H YCTHBIC COOOIICHUS HAa OCHOBE MH(POPMAIUU U3
HECKOJIBKUX HMCTOYHUKOB  (DM3MYECKOTO  COJNEpIKaHWsA, NYyOIMYHO MPEACTABIATH
pe3yabTaThl MPOEKTHOM WM HMCCIEI0BATEIbCKONW JEATEIbHOCTH, MPHU 3TOM I'PAMOTHO
UCIONIb30BaTh M3YUEHHBIM MOHATUHMHBIM ammapar Hu3ydyaeMoro pasziena (U3UKH U
COIIPOBOKAATh BBICTYIUICHHE TpEe3eHTannell ¢ Y4ETOM OCOOEHHOCTEH ayAuTOpUH
CBEPCTHHUKOB.
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Paszngen 2.

3JICKTpI/I'IeCKI/Ie U MAarHuTHbIC SABJICHUSA

DJIEKTPUUYECKUE 3apAJibl. 3apsKEHHBIC Tea U bubnmoreka [JOK
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OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 3 145
9 KJIACC
KoumnuectBo yacos DJIEeKTPOHHBIE
Ne 11/ HanmeHnoBaHue pa3je/ioB U TeM (L pposbic)
s IPOrpamMmbl B Konrpoabnsie | Ilpakruueckue 0dpasoBaTeJbHbIe
cero
padoThI padoThI pecypeel
Pazgen 1. Mexannuyeckue siBJeHUs
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €T 10 1 bubnuorexa [JOK

OITMCaHuA

https://m.edsoo.ru/7f41a4ab
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bubmuoreka [JOK

1.2 BsanmoznelicTene Tex 20 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3AKOHBI COXPAHEHHS 10 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paszgea 2. Mexannuyeckue KoJ1e0aHUA U BOJHBI
, bu6mmorexka [IOK
1 Mexanriecxue xonebanus 7 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 Mexanmieckne BONHEL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15

Paznen 3. BJICKTpOMaFHI/ITHOQ IH0JI€ U JIEKTPOMArHUTHBLIE BOJTHBI

DIIEKTPOMAarHUTHOE MOJIE U bubnmnorexa [JOK
31 3JIEKTPOMArHUTHBIC BOJHBI 6 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3pnen 4. CBeroBbIe siBJIeHUS
bu6mmorexa [IOK
4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 hitps://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIuH3BI ¥ oNTUYECKHE TPUOOPHI 6

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.3 Paznoxenue 6emoro ceera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pasznea 5. KBanToBble ABjIeHNA
bubmuorexa [JOK
5.1 Hcnyckanue v IOTJIONIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexka [IOK
5.2 CTpocHue aToMHOTO 57pa 6 1 https:/m.edsoo.ru/7f41a4a6
3 ; 1 bu6mmoreka [IOK
5. SInepHble peakium https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpuTe/IbHO-000011IaAI0IMIT MOTYTb
6.1 [ToBTOpeHue u 06001IeHNE COAEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca Gpu3uKH 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27

IHOYPOYHOE IINTAHUPOBAHHE
7 KJIACC

Ne Tema ypoka KosuuvecTBO 4acoB
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n/n

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3YYEeHUS

JeKTpoHHbIEe LM (POBbLIE
o0pa3oBaTe/ibHbIE

pecypchl

®uznka — HayKa o PUPOJIE.
SIBneHus npuposl

dusznueckue sIBICHUS

dusznyeckre BEIUYHUHBI U UX
HU3MCPCHHUC

Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPHU IIOMOIIN
YKUJIKOCTHOTO TEPMOMETPA U
JlaTYMKa TeMneparypsl"

Metoabl Hay4HOTO MTO3HAHMUSL.
Ornucanne pU3NUECKUX SBICHUN C
MTOMOUIBIO MOAENEH

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

VYpok-uccnenosanue "IIpoepka
TUIOTE3bI: JaTbHOCTh MONETA
HIapuKa, MyImeHHOT0 TOPU30HTAIBHO,
TeM OOJIbIIIE, YeM OOJIBIIIE BHICOTA
mycka"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTpOEHHE BEILECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC qacCcTull BEIICCTBA

bubmuoreka [{OK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoBanue «ONbITHI 1O
HaOJIFO JEHUTO TEILUIOBOTO
pacuIMpeHus Ta30B»
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10

Al"pel"aTHBIe COCTOAHHA BCIIIECCTBA

11 Oco0eHHOCTH arperaTHbIX bubmuorexa [JOK
coctossHuM Boabl. O006IEHHE TTO https://m.edsoo.ru/ff0a0378
pazneny «llepBoHavyaibHbIE
CBEJICHUS O CTPOCHUU BELIECTBA»

12| Pammowepos nnepumonepnos bromotexa LIOK

p P P https://m.edsoo.ru/ff0a05c6
JIBUKCHHC
bubmuorexa [JOK
13 Cropocte. Enumnnitet ckopocti https://m.edsoo.ru/ff0a079c
14 p bu6mmoreka [IOK
ACHCT TYTH 1 BPCMCHH ABIDKCHIA https://m.edsoo.ru/ff0a0ae4

15 WNuepuus. Macca — mepa bubnnoreka [JOK
WUHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10

5| o e e

CCBI H OBBEMA TEA O €ro https://m.edsoo.ru/ff0a0fee
TUIOTHOCTH
JlaGopatopHas paboTa

17 «Onpenenenue NIOTHOCTH TBEPIOTO
Tena»

18 Pemenue 3aga4 no teme bubmuorexa [JOK
"IiioTHOCTE BerecTna" https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA

19 B3aumopencTaus tei. Cuna

ynpyroctu. 3akoH ['yka
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JlaboparopHas pabora «3yueHue
3aBUCHUMOCTH PACTSDKCHHUS

20
(medopmanium) Ipy>KUHBI OT
MPUIOKEHHOM CHJIBI»
21 [[SIBnenue Tsarorenus. Cuia
TSKECTU
22| macoot ren. B e, oo buGorera LIOK
e ' ; https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuiia TSKECTH
23 Cwia TSDKECTU Ha JIPYruX IJIaHeTax. bubnuorexa [JOK
duznUecKre XapaKTePUCTHKH https://m.edsoo.ru/ff0a1502
MJIaHET
bu6mmoreka [JOK
24 HMswepenne cu. Juamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 S;Ir(l) X;ZT;SI}JII;Z,(XHZH(J)I)’IHOP’I IPSAMON bubmmorexa [JOK
papJe P ) https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOMIAS CHIT
97 Pemenue 3agad mo reme
"PaBHonelicTBytOMmAst cui"
Cuna tpenus u e€ Buapl. TpeHue B bubnuoreka [IOK
28
NPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabota «3ydenne
3aBUCHUMOCTH CHJIBI TPEHUS Butmmorexa LOK
29 CKOJIBKEHUS OT CUJIBI JABJICHUSA U

XapakTepa CONMPUKACAFOIINXCS
IIOBEPXHOCTEMN

https://m.edsoo.ru/ff0alcc8
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Pemenue 3ama4 Ha onpeneneHme

30 PaBHOAECUCTBYIOIIEH CUIIBI
Pemenne 3amau mo temam: «Bec
31 Tenay, «I padudeckoe n300paxeHue bubnnoreka [HOK
cui», «Cunsy, https://m.edsoo.ru/ff0alde0
«PaBHOEUCTBYIONIAS CUI»
KoHTposbHas pabota 1o remam:
«MexaHnuecKoe IBUKCHUEY,
32 «Macca, II0THOCTBY, «Bec Tenay,
«I"padrueckoe N300paKeHUE CHUIT»,
«Cuib»
33 Jasnenue. CiocoObl yMEHbBIIIEHUS U bubmuorexa [JOK
YBEJIMUYCHUS IaBJICHUSI https://m.edsoo.ru/ff0a20a6
o | Manemeren e Biorera LOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl
35 Ilepenaya naBiieHust TBEPIBIMU bubmuorexa [JOK
TeJaMU, )KAJIKOCTIMH U Ta3aMHu. https://m.edsoo.ru/ff0a25b0
3akoHn [lackans
o | Mo ey BiGmors 10K
3 O¢ ACHCTBHEM € https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau no reme «/laBnenue bubnmoreka [JOK
B JKHUJIKOCTH ¥ Tase. 3axoH [lackamnsa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobumatontmecs cocyer https://m.eds00.ru/ff0a2970
bub OK
39 [MuppaBnuyeckuii mpecc nomorexa L1

https://m.edsoo.ru/ff0a3136
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Manomertpsl. IlopiaeBon

40 .
YKHUJIKOCTHBIH HACOC
41 ATtmocdepa 3emin ¥ IpUYUHEI €€ bubmmorexa [IOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmochepHoe bubmuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne arMochepHOro bubnnoreka [JOK
nasyieHus. OneiT Toppuueu https://m.edsoo.ru/ff0a2da8
1 ammenmn o scom nat yponscn buGorera IOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepouna. AtmocdepHoe bubnuorexa [JOK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3anay no teme "
46 "
AtmocdepHoe naBieHue
g | e
Py ' https://m.eds00.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHas paboTa
48 «OmnpeneneHne BITATKUBAIOIEH bubnmnoreka [JOK
CHJIBI, ICUCTBYIOIIEH Ha T, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTH)
JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBHCHMOCTH BECa BuGmorexa LIOK
49 Tena B BOJIE OT 00bEéMa

MOTPYXEHHOU B )KUJIKOCTh YaCTH
Tena»

https://m.edsoo.ru/ff0a3514
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50

IImaBanue ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHnue apeoMeTpa min
KOHCTPYUPOBAHUE JIOJIKH 1
onpezaeseHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amad no Temam:
«lnaBanue cynos.
BosznyxoruiaBanuey, «JlaBieHue
TBEPABIX TEJ, )KUIAKOCTEH U Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHnas pabora no teme
«JlaBneHue TBEpABIX Tel,
KHUJIKOCTEH U ra30B»

54

Mexannueckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Momnuocts. EquHUIEI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IpH
MoabEME TI0 JTecTHHUIIE"

57

IIpocteie MexaHU3MBbI. Poruar.
PaBHOBecue cuit Ha pelyare

58

Prruaru B TexHuKe, OBITY ¥ IPUPOJIE.
JlaGopaTtopHnast pabota
«HccnenoBanue ycnoBuit
PAaBHOBCCHUS pbIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e
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59

Pemenue 3agay no teMe «Y ClIOBUS
paBHOBECHUS pblUara

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddumuenT nonesnoro aeicTBus
Mexanusma. JlaboparopHas pabora
«3mepenue KII/| HaknoHHOM
MIOCKOCTH

0.5

61

Pemenne 3aga4 mo reme "Pabora,
MortHocTh, KIT/"

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

62

MexaHnyeckas JHEeprusi.
Kunerndeckas v NOTEHIMAIBHAS
DHEPIHUs

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

63

3aK0H COXpaHEHHS] MEXaHUUECKOU
SHEPTUU

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

64

YPpOK-3KCIIEpUMEHT IO TEME
"DKCIEpUMEHTAILHOE ONPEEIICHNE
W3MEHEHHUs] KHHETUYECKOW 1
NOTEHLNATbHON PHEPTUH MTPU
CKaThIBaHUH TeJa [0 HAKJIOHHOM
IJIOCKOCTH"

65

KonTtponsHas pabora mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS)

66

PesepsHslit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHnuecKkoe
nBIKeHne"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBHbIii ypok. Pabora ¢
TekcTaMu 110 TeMme "'JlaBieHue
TBEPJBIX TEN, KUIKOCTEH 1 razoB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe
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PesepBHbIii ypok. Pabota ¢

68 TekcTaMu 1o Teme "Pabora. 1
MomugHocts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 3 12
[MPOTPAMME
8 KJIACC
Koamaeceo 4acos DJleKTPOHHbIE N (POBbIE
Ne Kontposbubie | IlpakTnueckue JlaTa oOpa3oBaTe/ibHbIE
n/n Tema ypoka Bcero padoTbI padoThbI U3yYeHHUsi | Ppecypchbl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU 1 bubnuorexa [IOK
U MX OTBITHBIC MIOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca n pasmep aTOMOB U MOJIEKYJT 1
, | Mo g morox | B orea 0K
p https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBbsicHeHHE CBOICTB TBEPAOTO,
KUAKOTO U Ta3000pa3HOTro
4 COCTOSIHU BELIECTBA HA OCHOBE 1
MOJI0KEHU I
MOJICKYJIIPHOKMHETHYECKON TEOPHH
5 Kpucrannnueckue u amopgHsbie 1 bu6muoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanWIISIPHOCTD. 1 bubmuorexa [IOK
[ToBepXHOCTHOE HATSKECHHE https://m.edsoo.ru/ff0a5530
b K
7 TennoBoe pacmupeHue u cxaTue 1 nomotexa LO

https://m.edsoo.ru/ff0a5a26
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Temneparypa. CB43b TeMIepaTypbl

8 CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
YaCTHIL
Bryrtpennsis sueprus. CriocoObl bubmuorexa [IOK

9 . .

U3MCHEHHsI BHYTPCHHEH SHEPTrUuu https://m.edsoo.ru/ff0a5c60

10 Buapl Teronepenaun bubmorexa LIOK

a peA https://m.edsoo.ru/ff0a6412

11 Ypok-koHpepenius "lIpakTruueckoe bubnmnoreka [JOK
HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB https://m.edsoo.ru/ff0a65c0
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocoepexeHus"

12 KommaecTBo TerunoTel. Y nenbpHas bubmmoteka IIOK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHe TEIJI0BOro OanaHca.

13 T(I:HJ'IOO6M6H U TEIJIOBOE bubmmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bubmmoteka IIOK
TETUIO0OMEHA MPH CMEIINBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsiYeit BObI"

Pacuer koaudecTBa TETUIOTHI,

15 HEO0OXOAMMOTO JIJIsl HarpeBaHUS
TeNa ¥ BBIICISEMOT0 UM TIPH
OXJIAXKICHUH
JlaGopaTtopHas pabota
" paroprazp . bubmuoreka [{OK

16 Onpenenenue yeabHOM

TEIJIOEMKOCTH BemiecTna"

https://m.edsoo.ru/ff0a6bb0
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DHeprus TomMBa. Y ieiabHas

bubnunoreka LIOK

17 TEIUIOTa CTOPaHHMS https://m.edsoo.ru/ff0a7b5a
18 gﬂp?::a?g:q:ciilfggiBiHiina;I bubmorexa [IOK
P da https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS
19 ?gEOEaZZEE:; paiﬁj{oﬁ TEIUIOTHI bubmorexa HOK
Pes y,,ﬂ https://m.edsoo.ru/ff0a72fe
IJIAaBJICHUA JIbAA
20 [Tapoobpa3zoBanue 1 KOHAEHCAIUS. Bbu6mmoteka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
2| mapooBpascmmmien  xomtencatu Bu6motexa LIOK
3 pOODLP ' https://m.edsoo.ru/ff0a786¢
aBHUCHMOCTH TEMIIEPATYPHL
KHUIIEHUs OT aTMOC(HepHOro
JIaBJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
29 pabota "Onpenenenue bubmuoteka [IOK
OTHOCHUTEJIBHOM BJIQXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemenue 3agau Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa
[IpuHIMIBEI PaOOTHI TETLTOBBIX
24 neurateneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CTOPAHUS
KII .
J1 TeII0BOTO ABUTATEIIS Butmorexa LIOK
25 TerutoBeIe ABUTATENN U 3aIUTA

OKpYXKarolle cpebl

https://m.edsoo.ru/ff0a7c7c
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26

3aKOH COXpaHEHHUs U NPEBpallCHUs
SHEPTUH B TEIUIOBBIX MPOLIECCax

27

[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "TennoBeie ABICHUS.
N3MeHeHue arperaTHbIX COCTOSTHUM
BemecTna"

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

28

KonTponbHnas padbora no teme
"TerutoBble ABiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHUM BemiecTBa"

bubnuoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanmuss  Teid. JlBa pona
ANEKTPUUECKUX 3aPSI0B

30

Ypok-uccnenoBanue
"DnekTpu3anus TeJ1 UHIYKIUEH 1
IIPU COIPUKOCHOBEHUH"

31

B3anmoneincTere 3apsyKeHHBIX Tell.
3axoH Kynona

bubmmoteka IIOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsieHHOCTh 3J1EKTPUIECKOTO

bubmmoteka IIOK
https://m.edsoo.ru/ff0a8a0a

nosist. [IprHIMn cynepno3unun
SJIEKTPUYECKUX MOJIEH

33

Hocurenu anexTpuyeckux 3apsiioB.
OneMeHTapHbIi 3apsaa. CTpoeHue
aToMa

34

[IpoBOTHUKY M AMDIIEKTPUKHU. 3aKOH
COXPaHEHHUs NIEKTPUYECKOTO 3apsaaa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemienue 3amay Ha npUMEHEHHE
CBOMCTB AJICKTPUUECKUX 3aps/I0B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc
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DNEKTPUUECKUN TOK, YCIOBUS €T0

bubnunorexa LIOK

Y

36 CYIUECTBOBAHHA. ¥CTORHHEKH https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA

37 Jleii . . bubnunoreka LIOK

HCTBHA STCKTPHHACCKOTO TOKa https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue

38 AIEKTPUYECKOTO TOJIS Ha 1
MIPOBOJHUKHU U AUICKTPUKH"

39 DIIEKTPUUYECKHUI TOK B METAJLIaX, bubmmoreka [JOK
JKUIAKOCTSAX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTprYecKas 1eTb U €€ COCTaBHBIC
4acTH

o | S Tevpas s . BiGmorea 10K

3Mepe ,,e PEryIpo © ' https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNeKTpUUECKOoe HAMpsHKEHHE.

42 Boastmerp. Jlaboparopnas pabota 05 bubnuorexa [IOK
"U3mepeHue u peryIupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

o | Somemmreme ros BuGorea 10K

8 P https://m.edsoo.ru/ff0aa738
BEIeCTBA
44 JlaGopaTtopHast pabota 1 bubnuotexa [JOK

"3aBHCHMOCTB IEKTPUIECKOTO
COIPOTUBIIEHUS IIPOBOIHUKA OT €TO
JUTMHBI, IJIOIAAH TONEPEYHOrO
cedeHus u marepuana”

https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTDH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma Jiis bubmorexa HOK
P i 8 https://m.edsoo.ru/ff0aa44a
y4acTKa e
JlaboparopHast pabota
o | creomme st cum B orea 10K
> AV PeSP P https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HarpsHKEHUs Ha pe3uctope”
47 [TocienoBarensHOE U MapalIeIbHOE
COCTMHCHMS TIPOBOTHUKOB
JlaGopaTtopHast padota "I[IpoBepka
MpaBWIA CIOKEHUS HANPSHKEHUN bubmmoreka [JOK
48
[P TIOCJIE0BATEIILHOM COESAMHEHUN https://m.edsoo.ru/ff0aaa58
JIBYX p€3UCTOpOB"
JlabopaTtopHast pabota "[IpoBepka
IpaBuJia JJisl CUIIBI TOKA IIPU bubmuoteka [IOK
49
napajieibHOM COSIMHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
o | Do v e BuGorsa 0K
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
P
51 3351?; anzrcilgfooifia 3akoH bubmorexa [IOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
52 ?Sgogaggiz ng(();il 1 MOIIIHOCTH Bubmmorexa [IOK
pea p " B https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
53 DJIEKTPUYECKHUE LETH U bubnuotexa [JOK

NOTPEOUTENH AIIEKTPUYECKON

https://m.edsoo.ru/ff0ab660
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sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIeKTPUUECKUE 3apsAbl.

bubnunorexa LIOK

54 3apsoKeHHBIE TE€Ia U UX
P N . https://m.edsoo.ru/ff0abd2c
B3auMoaercTus. [1ocTOSHHBIN
ANEKTPUIECKUH TOK"
KonTtponpsHast pabora o teme
"DIeKTpUUECKHUE 3apabl.
95 3a }I)KCI;){HLIG Tela Hpni bubmorexa HOK
p . . https://m.edsoo.ru/ff0abea8
B3aumoercTus. ITocTOSHHBIN
SJIEKTPUYECKUM TOK"
56 ITocTOSIHHBIE MATHATEI, X
B3aUMOEHCTBHE
57 Ypok-uccnenoBanue "U3yuenue 1 bubnnorexa [JOK
T1OJIEN TTOCTOSSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe mone. MarauTHoe I10j1€
58 3eMIIM U ero 3HaueHue I )KU3HU Ha Bubmiorexa OK
https://m.edsoo.ru/ff0acOba
3emite
OnrwIT Opcrena. MargutHoe 1101€
59 DIIEKT I/II‘){CCK):)FO TOKa Marauruoe bubmorexa LIOK
p https://m.edsoo.ru/ff0acld2
MOJIe KaTyIIKHA C TOKOM
[TpuMeHeHre DIIEKTPOMAarHUTOB B
60 texHuke. JlJabopatopHas pabora 05 bubmuorexa [IOK

"N3yueHune nefcTBUS MArHUTHOTO
MOJIsI HA POBOJAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DNEeKTPOBUTATEIh TOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOJABUIATENIEH B TEXHUUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHCTpynpoBaHue U U3yyeHue
paboTHI An1eKTpoaABUraTess”

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHON MHYKIUH.
[IpaBuiio Jlenna

63

Onekrporerepatop. CriocoObl
MOJTyYEHUS IIEKTPUUECKOM SHEPTUH.
DIIeKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIeKTpUIecKHe u
MarHuTHbIE IBIIEHUS"

65

KonTponbHas padora no teme
"DNIeKTpUUECKHEe U MATHUTHbIE
SABIEHUS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

66

PesepHblit ypok. Pabora ¢
TeKkcTaMU 1o TeMe "TeImoBrie
sBieHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHrlit ypok. Pabora ¢
TekcTamu 1o Teme "IloCcTosTHHBIM
AIIEKTPUYECKUH TOK"

but6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6
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PesepHblii ypok. Pabora c

68 TEKCTaMU 110 TeMe "MarauTHele 1
sBiaeHus"
OBHIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME




9 KUIACC

KoaudecTBO 4acoB

DJIeKTPOHHbIEe HU(POBHIE

Ne Konrpoabubie | IlpakTuyeckue JlaTa o0pa3oBaTte/ibHbIE
n/n Tema ypoka Bcero padoTbI padoThbI H3y4YeHHusi | Pecypchl

1 MexaHnnyeckoe ABHKEHUE. 1
MarepuanbHas TO4Ka

5 Cucrema orcuera. OTHOCHTEILHOCTD 1 bubnunoreka LIOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsMoOJIMHEIHOE 1 bubnnorexa [JOK
JIBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBuxeHue. CpellHsasi © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBIDKEHHE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'paduk cxkopoctu
JlaboparopHas pabota "Onpenenexnue
YCKOPEHHUS TeJa pu bubmuoreka [JOK

7 1 1
PaBHOYCKOPEHHOM JIBUKECHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miiockocTu"

8 CBoOonHoe najeHue Tei. OnbIThI 1
Tanunes
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PaBHOMEpHOE BHXKEHUE 110
okpyxHocTu. [lepuon u yactora

bubnunorexa LIOK

9 obpamienus. JIuHelHas v yriioBast https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LleHTpOoCTpEeMHUTEILHOE YCKOPEHHE
11 IIepssiii 3akon HproroHa. Bextop bu6mmoreka [IOK
CHITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. Bbu6moreka [JOK
PaBHOzelcTBYOIIAsK CHIa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. Bu6mmoreka [JOK
Cynepro3unus cui https://m.edsoo.ru/ff0ae982
14 Pewmrenne 3a1a4 Ha npuMeHeHne bubmmnoreka HOK
3akoHOB HeroTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka IIOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina
YOPYTOCTH»
17 Jlaboparopnas pabota «OrmnpeneneHue bubmmnoreka [JOK
KECTKOCTH TIPYKHHBI» https://m.edsoo.ru/ff0aee28
but6mmorexa [IOK
18 Cuna Tpenna https://m.edsoo.ru/ff0af738
19 Pemenne 3amaa mo teme «Cuna but6mmorekxa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Ormnpenenenue bubmuoreka [IOK

Kod(purmenTa TpeHus CKOJIbKECHUS"

https://m.edsoo.ru/ff0af8be
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Perrennie 3amau mo reme ""3aKOHBI

bubnunoreka LIOK
21 H .C .C
HOTO?a i yipyrocta. LA https://m.edsoo.ru/ff0afb8e
TPEHUS
| Sum e o e B 10K
' P A https://m.edsoo.ru/ff0af044
NaJCHUS
VYpox-koHpepenuus "JBrKeHne Ten
23 BOKPYT T'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). 'amaktuku"
P n
| moeme s o e o B 10K
" P https://m.edsoo.ru/ff0af5f8
TATOTCHMS

o5 IIepBas kocMHUUECKask CKOPOCTb. bubmuoreka [IOK
HeBecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHAIBHOW TOYKHU.

26 AGCom0THO TBEPAOE TENO. bubmmnoreka HOK
PaBHOBecue TBEpIOTO TEA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BpallCHUS

27 MowmeHT cuibl. LleHTp TsxecTn

28 Pemenne 3amay no teme "MoMeHT bu6muoreka [JOK
cuibl. LlenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4

29| notewe Mexamaceroe iwenne bromrotexa LIOK

4§ roe A ' https://m.eds00.ru/ff0b0408
B3aumoneiicteue ten
K
; OHTpOJIbHAS paboTa Mo TeMe Bumorexa LIOK
30 MexaHnueckoe JBUKEHHE.

Bs3aumogeiictue Ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynbce Tena. UMnynibe cuitbl.
3aKOH COXpaHEHMsI UMITYJIbCA.

bubnunorexa LIOK

1
3 Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICCTBHE
32 Pemenne 3amadu mo Teme "3akoH bubnunorexa LIOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koupepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOITHOCTh https://m.edsoo.ru/ffob0ag4
35 PaboTa cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH M CUJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padora «OnpeneneHue
36 paboThI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBHKEHHUH TeJa 110
TOPU30HTAIBEHOM MOBEPXHOCTH
37 CBs13b HEPTUH U PaOOTHI.
[TorenumanpHas sHEPrUs
38 Kunernueckas sueprus. Teopema o bubnuotexa [JOK
KAHETUYECKOW SHEPIHH https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS SHEPTUU B
MEXaHHUKE
40 JlaGoparopHass pabGota «M3yueHue bu6muoreka [JOK
3aKOHA COXPAHEHUS SHEPTHI» https://m.edsoo.ru/ffOb12fe
41 KoneobarensHOE IBUXEHNE U €T0 but6mmoreka [IOK

XapPaKTCPUCTHUKHU

https://m.edsoo.ru/ff0b1858
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42

3aryxaromue KoieOaHusl.
Brinyxaennsie koiaebanus. Pezonanc

bubnunorexa LIOK
https://m.edsoo.ru/ffOb20f0

43

MaremaTuuecKuid U Ipy>KMHHBII
MasTHUKA

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoieOaHuil OT )KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

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

45

[IpeBpamenue SHEPIUU pu
MEXaHHUYECKUX KOJeOaHMsIX

46

Jlaboparopnas pabota «OnpenencHue
9acTOTBl W Tiepuoaa  KoJjeOaHui
PY)KUHHOTO MasTHHUKa»

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

47

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHoAa KoJaeOaHni
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubmmoreka IIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHUYECKHUX BOJIH. [IpogosibHbIE U
MOTEPEYHBIE BOJTHBI

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

49

Ypok-koH(pepeHius "MexaHu4ecKue
BOJIHBI B TBEPIOM TEIIE.
CeiicMuuecKre BOJTHBI"

50

3Byk. Pacnipoctpanenue u oTpaxxeHue
3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTh!"
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I'poMKOCTB 3ByKa U BBICOTA TOHA.

52 >
AKYCTHYECKHI pe3oHaHC
53 Ypok-koH(pepeHus "V IIbTpa3ByK U bubmmoreka [JOK
uHPa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM paboTe
bubnmnoreka HOK
54 1o Teme "3aKOHbI COXpaHEHUSI. 1
\ https.//m.edsoo.ru/ffOb25f0
Mexannyeckue KojeOaHusi U BOJIHBI
KonrponsHas padora mo reme
55 "3akoHbI COXpaHeHusl. MexaHuueckue
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOoJIe. bubmmoreka [JOK
DIeKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-kouhepennus "llkana
58 3JE€KTPOMArHUTHBIX BOJIH. bubnmnorexa [JOK
Vcnonp30BaHue 3IeKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH J1JI1 COTOBOM CBSI3U"
VYpok-uccnenosanue "M3yuenue
. bubnnorexa [JOK
59 CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C ] 1
MTOMOIIIbI0 MOOMITEHOTO TennedoHa" https://m.edsoo.ru/ff0b2cée
Pemenue 3anay Ha onpeseneHne
60 Y4acTOTHI U JTMHBI JIEKTPOMAarHUTHON
BOJIHBI
DneKTpOMarHuTHas MPUPO/ia CBETA.
. bubmmoreka [JOK
61 CxopocTts cBeTa. BosHOBEIE CBOMCTBA 1

CBCTa

https://m.edsoo.ru/ff0b31d0
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Uctounuku cBeta. [Ipsmonunerinoe

bubnunorexa LIOK

62 pacnpocTpaHeHUe CBeTa. 3aTMEHUs https://m.eds0o.ru/fOb3658
ComHia u JIyHst
o | oo oo B 0%
g P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaKCHHUS CBETA
64 [Ipenomnenue cera. 3aKkoH bubnnorexa [JOK
MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBera. Mcnonbs3oBaHue MoIHOTO bubnnorexa [IOK
BHYTPEHHETO OTPAKCHHS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH yTiia
66 MIPEIOMIICHHUSI CBETOBOTO JIy4ya OT
yria najeHus Ha TPaHule
"Bo3ayxcTekiao""
VYpok-koupepennus "Mcnonp3oBanue
67 MTOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
but6mmorekxa [IOK
68 JIua3el. ONTHYECKAS CUITA JTMH3BI hitps://m.edsoo.ru/ffob3f2c
69 [TocTpoenre n300pakeHH B THMH3AX bubmmorexa LIOK
P p https://m.edsoo.ru/ffob444a
H "
aboparopnas pabota Onpe,ueneHMf BuGmiorexa [IOK
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOM

CUJIBI coOMparote TuH3b"

https://m.edsoo.ru/ff0b4206
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Ypok-koHpepenus "OnTudyeckue

bub6nmoreka [IOK

& JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 kak onTuyecKas cucTeMa. bubnunorexa LIOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanuts 3peHue”

Pasnoxxenue 6emoro cBera B CIIEKTP.

74 Omneitel HetoTona. Cnoxxenue bubmmoreka [JOK
CIIEKTpalIbHBIX IBETOB. Jlucmepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
Jlaboparopuas padota "OnbIThI 1O

| mammmn s e e

P t e p https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUN Yepe3 IBETOBBIC
¢bunabTphl"
Ypok-nipaktukym "BosHOBBIE

76 CBOICTBa cBeTa: AMCIEPCHS,
uHTepdepeHys u tuppakuus”

77 OmbrTel Pe3epdopaa u mmanerapHas bubnuotexa [JOK
MOJIEeNb aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma
bopa
n

o | Memcammes e e Busorera LOK

' ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpok-nipaktukym "Habmtonenue bubmuoreka [IOK

CIIEKTPOB UCITYCKaHUA"

https://m.edsoo.ru/ff0c1550
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bubnunorexa LIOK

81 Pajp0aKTHBHOCTE M €€ BHALI https://m.edsoo.ru/ff0c1672

82 CtpoeHue aTOMHOTrO sifpa. bubmuorexa [{OK
HyknonHas Mozenb https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIE IpEBpalLiEHUS. Bbu6mmoteka [JOK
H3oTomnst https://m.edsoo.ru/ffOclald

84 Pemenune 3aga4 mo Teme: bubnunoreka LIOK
"PanmoakTUBHBIC TIpeBpaIicHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuon moypacmana

ya " PHPOAC, MEAMLMHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE

o SnepHbie peakyu. 3aKOHbI Bubmmorexa [IOK
COXpaHEHUs 3apsTOBOTO M MaCCOBOTO hitps://m.edsoo.ru/ffoclcs8
quCe

88 DHeprus CBA3M aTOMHBIX siiep. CBs3b bubnmnorexa [JOK
MacChl ¥ SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau o treme "SnepHbie
peakuun"

90 Peakiuu cunTe3a U neneHus Saep. but6mmorekxa [IOK
Ucrounuku sHeprun ConHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koudhepennus "SAnepras

91 sHepreTuka. Jlencreus

PaaNOAKTUBHBIX U3Ty4YEHUHN Ha
JKUBBIE OPraHU3MBbI"



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

[ToaroroBka Kk KOHTPOJIBHON paboTeE MO
Teme "DJIEKTPOMArHUTHOE MOJIE.

bub6nmoreka [IOK

92
DIeKTPOMArHUTHBIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanTosrie aBienns"
KonTponbhas padota 1o reme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBanrTosbie aBienunsa"
%4 | TaGopmopume pabomt no xype BuGaorexa LIOK
"Baa IfMOHI; ﬁcmﬁ - ypey https://m.edsoo.ru/ff0c245a
05 | paocmn n samceracm sana 0 Bumorera LIOK
P " " https://m.edsoo.ru/ff0c2572
TeMe "TernnoBbie Mpolecchl
96 [ToBTOpenue, 06o6meHue. Pemenue bu6nuorexa [IOK
pacyeTHBIX ¥ KAUYECTBEHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBeIxX gBurareaci'
57 | pacomm m samcereumi sona n0 Bumorexa LIOK
p " \ https://m.edsoo.ru/ff0c2b30
teMe "KIIJI anekTpoycTaHOBOK
08 | Mabopueepmae paiom no kype Bumiorexa LIOK
" CBC’II:)OBBIIC) - el; st ypey https://m.edsoo.ru/ff0c2c52
o | momorems cbteme Fams BiGorera LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHS B MEXaHHUKE
IT .P
OBTOpEHHUE, 0606'I‘IIGHI/Ie abora c Bumorexa LIOK
100 TexcTaMu 1o TeMe "Kosebanus u

BOJTHEBI"

https://m.edsoo.ru/ff0c2e82
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