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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o (u3MKe Ha ypOBHE OCHOBHOTO OOLIEro OOpa3oBaHMs COCTABJICHA HAa OCHOBE
NOJIOKEHUH u TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON MporpaMMmel, mipeactaBieHHbIx B PI'OC OO0, a takxke ¢ yuérom QemepaabHOi
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenonaBanus yueoHoro rnpeamera «Duznkay.
Copepxanne mporpaMMmel 1o (u3uMke HampaBiieHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOUIMXCS W OpraHU3alMi0 U3y4eHHs (UMK Ha JEATEIIbHOCTHOW OCHOBe. B
nporpaMMe Mo (U3MKE YUYHUTHIBAIOTCS BO3MOXHOCTH Yy4eOHOro IMpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METANpPEIMETHBIM pe3yibTaTaM
00y4eHHs, a TAK)XKE MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YUEOHBIX PEAMETOB HA YPOBHE
OCHOBHOTO 00IIIeTr0 00pa3oBaHusl.

[Tporpamma no ¢u3mMKe ycTaHaBIMBaeT pacrpezesieHne yueOHOro Marepuana 1no rojgamMm o0y4eHus
(mo kmaccam), mpemjiaraeT MPUMEPHYIO IMOCIENI0BATEIILHOCTh M3YUEHUS TEM, OCHOBaHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOIO COJIEPKaHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yJaroIuXCsl.
[Iporpamma mo Qusuke pa3zpaboTaHa C LEIbI0 OKAa3aHUS METOJUYECKON MOMOIIM YYHUTENIIO B
co3gaHuu pabodel mporpaMMebl 10 y4eOHOMY MTPEIMETY.

Ou3nka SBISETCS CHUCTEMOOOPA3YIOUUM [UIsl €CTECTBEHHOHAYYHBIX Y4YeOHBIX MPEAMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOIIECCOB M SIBICHUH, M3Y4aeMBIX XHMHEH,
Ouonorueli, actpoHoMueld u (U3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpA, MPEIOCTaBlIsAeT HaubOosee sCHble 00pa3lbl NPUMEHEHUsS HAydyHOTO MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 I1aBHBIX 33/1a4 (PU3HUECKOro 00pa30BaHUs B CTPYKTYpE OOIIEro 0Opa3oBaHUs COCTOUT B
(GopMHpPOBAHNHN €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U MHTEpeca K HayKe y 00y4Jarommxcsl.
Wzyuyenne ¢u3umku Ha  0a30BOM  ypOBHE  MpEANojaraeT OBIAJCHHE  CICAYIOUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

L4 Hay4YHO OOBSICHATH SIBJICHUA,

L4 OLICHMWBATh U IIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAHUA,

L4 HHTCPHIPECTUPOBATL JAHHBIC M MCIIOJIB30BAaTh HAYYHBIC J0KA3aTCJIbCTBA JIA ITOJYUCHUA
BBIBOIOB.

Llenu u3ydyeHus GU3MKU Ha YpOBHE OCHOBHOTrO 0O0IIero oOpazoBaHus onpeneneHsl B KoHuenmu
npenogaBaHus yuyeOHoro mpenMera «®Pusnka» B 00pa3oBaTelabHBIX opraHusanusx Poccuiickoit
®denepanyy, pean3yolUMX OCHOBHBbIE 00IIe00pa30oBaTeabHble MPOTPAMMBI, YTBEPKAEHHON
pemenneM Kosuternn MunuctepctBa npocBemieHust Poccuiickoit @eneparuu (mpoTokon oT 3
nexadbps 2019 r. Ne [TK48H).

Henu nzyyenuss pU3NKH:

o npuoOpeTeHne MHTepeca M CTPEMIJIEHUS OOYdYaloUIMXCs K HAydYHOMY M3YYEHMIO IMPUPOIBI,
pa3BUTHE UX MHTEJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

. pa3BUTHE TPEACTAaBICHUH O HAyyHOM MeEToJe IMO3HaHMA H  (OpMHUpPOBaHUE
MCCJIEI0BATENIBCKOTO OTHOIIEHUS K OKPY/KAIOIINM SIBJICHUSIM;

. (dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHs KaK pe3ysibTaTa H3Y4YEeHUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (dbopMHpOBaHUE MPEACTABIEHUN O POJIU (DU3MKHU ISl Pa3BUTHUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHIA;



. pa3BUTHE TPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeld mnpodeccnoHaTbHOMI
NESTEIIbHOCTH, CBSI3aHHOW ¢ (DU3WKOW, MOATOTOBKA K JaimbHEiIIeMy OOy4eHHI0 B OSTOM
HaIpaBJICHUU.

Joctuxenne 3TuX Leeil mporpamMmbsl o (uU3uUKe HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs
00ecreurnBaeTCs peleHUEM CIAEAYIOIMNX 3a1a4:

o npruoOpeTeHne 3HaHUN O JTMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKUX, TEIJIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

. MpUOOpEeTeHNE YMEHHI ONMUCHIBATh U OOBSCHATH (PM3MUECKUE SIBICHUS C HCIIOJIb30BAHHEM
MOJTYYECHHBIX 3HAHUI;

. OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX pPACUETHBIX 3aJad C HCIOJb30BaHUEM
(bu3HYECKUX MOJIEeNIeH, TBOPUECKHUX U MPAKTUKOOPUECHTUPOBAHHBIX 3a7a4;

. pa3BUTHE YMEHUU HAOIIOIATh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JTaOOPATOPHBIE
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCTIOJIb30BAHUEM U3MEPUTEIbHBIX PUOOPOB;

o ocBoeHue mNpuEMOB paboTel ¢ wuHpOpMammelr GUHUYECKOTO COACPIKAHMS, BKIIIOUYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUAX (U3MKH, aHAIW3 M KPUTHUYECKOE OICHUBAHUE
nHpopMmanuu;

o 3HAKOMCTBO €O cdepamu NpodecCHOHATBHON NESTENbHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUAX (DU3HUECKON HAYKU.

Ha uzydenue ¢pusuku (0a30BbIid YpOBEHB) HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs OTBOJIUTCS
238 vacoB: B 7 kitacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B HE/IEIIO), B

9 kimacce — 102 gaca (3 yaca B HeJeNiO).

[Ipennaraemelii B mporpamme 1o (usuke mepedyeHb J1a00paTOPHBIX padOT M OMNBITOB HOCHUT
pPEKOMEHIAaTEIbHBIA XapaKTep, YUWUTENlb JENaeT BBIOOP INpOBEAEHUs 1a00paTOpHBIX padoT u
OIBITOB C Y4ETOM MHAMBUIYAIbHBIX OCOOEHHOCTEH OOyUaroIIMXCsl, CHUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUH, Mpe/iIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa 10 (U3UKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka O npupone. SIBieHus npuponbl. Pu3NUECKUE SBICHUA: MEXaHUYECKHUE,
TEILJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuyuHbl. 3Mepenune (Qusmueckux BenuuuH. Du3nyeckue MPUOOPHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHMUII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKH HM3y4yarOoT Mpupoay. EcTecTBeHHOHay4YHBIH METOJ
NO3HAHUs: HAOJIOJICHNE, TOCTAHOBKA HAYYHOTO BOIMPOCA, BBIIBUKECHUE THIIOTE3, SKCIIEPUMEHT
110 TIPOBEPKE THIOTE3, 00bsICHEHNE HalmonaeMoro spieHus. Onucanue GU3NIECKUX SBICHUHN C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1.  MexaHuyeckue, TEIJIOBbIC, JIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

2.  Owusnyeckue MPUOOPHI W MpoLEAypa MPSMBIX H3MEPEHHH aHAJIOTOBBIM U ITU(GPOBBEIM
puoOpoOM.

Jlabopamopnusie pabomot u onvimeol.

1. Onpenenenre UeHbl JEJIEHUs MIKaIbl U3MEPUTEIBLHOIO pHOopa.

2.  H3mepeHue paccTOSAHMIA.

3. W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTA.

4.  OnpenencHue pa3MepoB MajbIX TEIl.

5. HM3mepenue TtemmepaTypsl IIpd IIOMOIIM JKUIKOCTHOIO TEPMOMETpa U  JaT4MKa
TEMIIEPATYPHI.

6.  IlpoBeneHme wucciaenoBaHWs IO IPOBEPKE THIOTE3bl: JAIBHOCTh IIOJETA INAPHUKA,

IYHIEHHOI0 FOPU30HTAJIBHO, TEM OOJIbIIE, YEM OOJIbIIE BHICOTA ITYCKa.

Pa3nea 2. IleppoHavyaibHbIe CBEJCHHUA O CTPOCHHMH BeELECTBA.

CrpoeHue BemecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIOUIUE JUCKPETHOE
CTPOCHHE BEIECTBA.

JBwxenue wyactur, BemecTBa. CBS3b CKOPOCTH JBWMIKEHUS YaCTHI[ C TEMIEPaTypoi.
bpoyHoBckoe nBmwxenue, auddysus. BzaumoneilcTBue dacTHIl BeIIECTBA: NPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOECHUE Ta30B, KUJIKOCTEH U TBEPABIX (KPUCTATUINYECKUX )
Tes. BzamMocBs3b MCXKIOY CBOMCTBaAMH BCIICCTB B pa3HbIX arperaTHbIX COCTOSHHUAX W HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1.  HalGmroneHue OpOyHOBCKOTO ABUKEHUSI.

2.  Ha6monenue nuddys3un.

3. HaGmronenue siBneHU, OOBSCHAIOMMXCA TPUTSDKCHHEM WM OTTAJIKUBAHUEM YaCTHI]
BEIIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHueM (hoTorpadmii).

2. OmupITHI MO HAOIOJICHHUIO TETUIOBOTO PACIIMPEHHUS T'a30B.

3. OMBITHI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO TMPUTSDKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.



Mexanundeckoe nBuxeHue. PaBHOMepHOEe W HepaBHOMEpHOe naBuxkeHue. Ckopoctb. CpemHss
CKOPOCTb MPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SBnenue uHepuuu. 3aKOH MHEpUUU. B3aumoaeicTBue Tesl Kak NpUYMHA U3MEHEHUs CKOpPOCTU
JIBWKEHHUs Ten. Macca kak Mepa MHEpTHOCTH Tena. [InotHocTe BemiecTBa. CBsA3b IJIOTHOCTHU C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIeCTBA.

Cuna xak XxapakTepucTuka B3aumozeictsus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOIIbIO JAMHAMOMETpA. SIBleHuE TAroTeHUs U cwia TsxkecTH. Cuila TSKECTH Ha
Ipyrux ruianerax. Bec tena. HeBecomocTs. CnokeHHE CHJI, HAIIPaBJIEHHBIX IO OJHOM MPSIMOM.
PaBuopeiictByromas cuwi. Cuna TpeHusi. TpeHue CKOJIbKEHUA U TpPEeHHE MOokKos. TpeHue B
MIPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1.  HaOmrogeHue MEXaHMUYECKOTO JABMXKEHUS Tela.

2.  H3MepeHue CKOpOCTH NMPSAMOIMHEHHOTO JBUKECHUSI.

3.  HaOmronenue sIBJICHUS UHEPIIHH.

4. HaGroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.
5. CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cull, HampaBJICHHBIX 110 OJHON MPSIMOH.
Jlabopamopnusie pabomot u onvimel.
1.  OmpegeneHue CKOPOCTH PABHOMEPHOTO JBMKEHMs (IIapUKa B IKHUAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK JiaJiee).

2. OmnpeneneHue cpeaHEl CKOPOCTU CKOJIbKEHHUS Opycka WIM IIapuKa II0 HaKJIOHHOM
IJIOCKOCTH.

3. OmnpeneneHue mIOTHOCTU TBEPIOTO TeENA.

4.  OmnbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pACTSDKEHUS (IegopManuu) HpPYKUHBI OT
IIPUIIOKEHHOM CHJIBI.

5. OneITbl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXKEHMUSI OT Beca Teja U

XapakTepa COIMpPUKaCAIOUIUXCsl TOBEPXHOCTEH.

Pasnen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBIICHHMs] W yBEJIMYEHUs JaBieHus. JlaBieHue raza. 3aBHUCHUMOCTH
JaBlieHus Tra3a oT 00béMa, Temmneparypsl. [lepegada naBiaeHus TBEPABIMU TEIAMH, KUJIKOCTIMU
u razamu. 3akoH [lackansg. [IlHeBMaTHyeckue MamIMHBI. 3aBUCUMOCTH AABJICHUS KUAKOCTH OT
rnyounsl.  ['mapocratmyeckuit  mapagokc. CooOmiarommecs cocyabl. [ uapaBiudeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpuunHbI cynecTBOBaHMS BO3AYIIHON 0007I0UYKU
3emnu. OnbiT Toppudennu. M3mepenue atmochepHOro naBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! i u3mepeHus: atMochepHOro JaBICHHUS.
JlelicTBHE )XMIKOCTH | Ta3a Ha MOTPYXKEHHOE B HUX TeJI0. BrITamkuBaromas (apxume0oBa) Cuia.
3akon Apxumena. [TnaBanue ten. Bo3gyxormiaBanue.

Hemoncmpayuu.

1.  3aBHCHUMOCTH JIaBJICHHUS I'a3a OT TEMIIEPATyphI.

2. Ilepenaua maBiaeHHs KHUIKOCTBIO U Ta30M.

3.  CooOwaromuecs COCyIbl.

4.  I'mapaBiandecKuil mpecc.

5.  IlposiBnenue nefcTBus aTMOCHEPHOTO JaBICHHUS.

3aBHCHMOCTD BBITAJIKUBAIOMIEH CHIIBI OT 00BEMa HOpr)KéHHOfI JacTu TCJIa U IIJIOTHOCTHU
KHUAKOCTH.



7. PaBeHCTBO BBITAIKMBAIONICH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue miuaBaHus TEJ: IJIABAHUE WJIU MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOILEHUS
IUIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopnwvie pabomot u onvimeol.

1.  HccnemoBaHue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOTrpy:KEHHOM B KHUAKOCTH
4acTH TeJla.

2. Onpenenenre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOIPYKEHHOE B HKUAKOCTb.
3. [IpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIECH CUIIbL, IEUCTBYIOLIEH HA TEIO B dKUJIKOCTH, OT

MaccChl TeJa.

4. OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIICH CHJIIBL, JEHCTBYIOLIEH Ha TEJIO
B )KHJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUIKOCTh YaCTH T€JIa U OT TNIOTHOCTH JKUIKOCTH.

5.  KonctpyupoBaHue apeomeTpa WIM KOHCTPYMPOBAHME JIOJKM U OIpEAclIieHHe €€
IrPY30I0ABbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecHsl pbluara.
[IpumeHeHue mnpaBuiIa paBHOBECHS pblyara K OJOKy. «3oioToe mnpaBuiao» MmexaHuku. KIIJ
HPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Knnetndeckas U noteHuuanbHas 3Heprus. [Ipespaienue oqHoro Buja
MEXaHUYECKOM 3HEpPTruu B APYroil. 3aKOH COXpaHEHUs JHEPIHU B MEXAHUKE.

Hemoncmpayuu.

1.  IIpumepsl NpOCTBHIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimeol.

1.  Omnpegenenue paboThl CHUIBI TPEHHUS MPU PABHOMEPHOM JIBKEHUU Tejla IO
TOPU30HTAILHOM TOBEPXHOCTH.

2. HccnenoBanue ycnoBuii paBHOBECHS pblyara.

3. N3mepenue KII/l HakJIIOHHOMN TJIOCKOCTH.

4.  N3ydeHue 3aKOHA COXPaHEHMS] MEXaHUYECKON DHEPIHH.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpHH CTpOeHHMs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MoOJeKyJd. ONbITel, MOATBEPKIAIOIIMNE OCHOBHBIE  IOJOKEHHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, XKUAKOTO M Ta3000pa3HOrO COCTOSHUU BemiecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OObsCHEHNE CBOMCTB ra3oB, KUAKOCTEH U TBEPABIX TeJ HA OCHOBE MOJOKEHUN
MOJIEKYJISIpHO-KUHETHUeCKOl Teopuu. CmauuMBaHWE W KalmWUIApHBbIE sIBICHHS. TemnoBoe
pacuImpeHue u cxxartue.

Temmneparypa. CBs3b TeMIepaTypsl CO CKOPOCTHIO TETUIOBOTO JBMIKEHUS YacTUIl. BHyTpeHHSs
sHeprus. CrnocoObl U3MEHEHHsI BHYTPEHHEH dHEpPrHH: TeIUlonepenaya U COBEpIICHHE PaOOoTHI.
Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHHUE.

KonuyecTBo TemmoTel. YaenbHas TEIIOEMKOCTh BEIIECTBA. 1eMIo00OMEH U TEIUIOBOE
paBHOBecue. YpaBHEHHE TerioBoro Oananca. [lmaBrmeHune m OTBepAeBaHHWE KPUCTAUIMUECKHX
BEIIECTB. YAenpHas TemioTra IuiaBieHus. [lapooOpa3oBaHue W KoHJeHcamnws. VcmapeHue.
Kunenue. YnenpHass TerioTa mapooOpa3oBaHUsA. 3aBHCHUMOCTh TEMIIEPATyphbl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.



Brnaxxnocts Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHAas TEIUIOTAa CrOPaHMsL.

[Tpuniunsr padotsl TemoBbix aurareneit KI1J[ TemnoBoro asuratens. TemnoBsle ABUraTeNu U
3aIUTa OKPYKAIOLEN Cpebl.

3aKOH COXpaHEHMsI U IIPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue quddysun.

HaOnroneHue siBieHU cMaunBaHUs U KalIWJUISIPHBIX SIBJICHUM.

HaGnroneHue TerioBoro pacuMpeHust Tel.

V3meHeHne naBneHHs ra3a npu u3MeHeHHH 00bEMa M HarpeBaHUH WITH OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMieparypsbl.

Bunel Teronepenaqu.

OxnaxJeHre Ipu COBEPLIEHUN PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CUIIAMHU.

LW ooNU Bk WN R

CpaBHeHHE TEMI0EMKOCTEN pa3INYHbIX BELLECTB.

[
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HaOmronenue kumeuus.

=
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HaGuroienre mocTosTHCTBa TEMITEPATypPhI P TUTABIICHUH.

13. Mogenu TeNJIOBLIX ABUTATEIEN.

Jlabopamopnusie pabomot u onvimeol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.

OnbIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbITHI 10 HAOIOICHHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Ornpezenienne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OneIThI, AEMOHCTPUPYIOIIME 3aBHUCHUMOCTHh JaBJICHHUS BO3[yXa OT ero o0béMa H
HarpeBaHUs WIN OXJIAKICHUS.

AR wWwN e

6. [IpoBepka THUMOTE3Bl JUHEHHON 3aBHCHUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.

7.  HaOmroneHue wW3MEHEHUs] BHYTPEHHEW HSHEpPrUM Teja B pe3yjbTaTe TeIUIONepenadd Hu
paboThl BHEIIHHUX CHIL

8.  HccnenoBanue sBIEeHUS TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOJHOU U TOpSAUYEH BOJIBI.

9. Onpenenenre KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOHM MpPH TEINIOOOMEHE C HArpeThIM

METAJTTNYECKUM LIUIUHIPOM.
10. OmnpezneneHue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue npouecca UCIIapeHusl.

12.  OmnpezneneHne OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

13. Omnpeznenenue yaenbHON TEIUIOTHI IUIABICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS.

Onektpuzanus Ten. [IBa poma sneKkTpUUecKHX 3apsanoB. B3ammonelicTBre 3apsyKEHHBIX Tell.
3akoH KysoHa (3aBUCHMOCTB CHJIBI B3aUMOJCHCTBUS 3apsDKEHHBIX TNl OT BEJTMYMHBI 3apsi/IOB U
pacCTOSHUS MEXKIY TeJIaMHu).

Onektpuueckoe monie. Hanpspk€HHOCTh snekTpuueckoro mnons. [lpuHnun cyneprno3unuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsioB. DIEMEHTApHBIM 3eKTpuueckuid 3apsn. CTpoeHue aToma.
ITpOBOAHMKY U TUAIIEKTPUKH. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.



DJIEKTPUUYECKUIN TOK. Y CIIOBUS CYIIECTBOBAHUSI AJIEKTPUUECKOTO TOKA. MICTOUYHUKHM MOCTOSHHOTO
TOKa. JIeWCTBHS ANEKTPUYECKOro TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE). DIEKTPUUYECKUA
TOK B JKUJIKOCTSX M Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DiaekTpuueckoe HanpspkeHue. COnpoTHBICHHUE NMPOBOIHUKA.
YaensHOE compoTHBiIeHHE BemlecTBa. 3akoH Owma st ydyactka uenu. IlocnemoBatenbHoe U
[apauIeJIbHOE COEIMHEHUE IPOBOIHUKOB.

Pabora u MOIIHOCTB 3neKTpUyYecKOro Toka. 3akoH Jlxoyns—JleHna. DieKTpUYecKUe LENnu U
NOTPEOUTENH IEKTPUUECKOI 3Heprun B ObITy. KOopoTkoe 3aMbikaHUe.

[ToctositHHbIe MarHUTHL. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB. MaruutHoe mnose. Maranutoe
nosie 3eMyiM W €ro 3HaueHue g ku3Hu Ha 3emiie. OneiT Opcrena. MarHuTHoe MoJie
ANEKTPUYECKOTO TOKa. [IpuMeHeHue 3eKTpOMAarHuTOB B TEXHUKE. J[eCTBME MarHUTHOTO TOJISI
HAa TMPOBOJHUK C TOKOM. DIIEKTpOJBMraTellb IOCTOSHHOro Toka. lcmonb3oBaHue
JNIEKTPOABUTATENCH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIOPTE.

Onbrtel @apazes. SIBnenue snekTpoMaruuTHOM HHAYKIUU. [IpaBuno Jlenna. DnexkTporeneparop.
CrocoObl  MONYYEHUS JJICKTPUUYCCKOW DSHEPruu. DIJIEKTPOCTAHIIMM HAa BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

1. DnekTpu3aius Tel.

2. JIBa pona dIEKTPUYECKUX 3apsAI0B U B3aMMOJICHCTBUE 3aPSKECHHBIX TEI.
3. VYCTpOMCTBO M AEUCTBHE AIIEKTPOCKOIIA.

4.  DnekTpocraTudeckas MHIyKIHS.

5.  3aKoH COXpaHEHMs IIECKTPUUYECKUX 3apsAI0B.

6.  IIpOBOOHUKM U TUIIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. HcToyHnKH TOCTOSITHHOTO TOKA.

9. JIeMCTBUS AIIEKTPUUECKOTO TOKA.

10. DeKTpUUYECKHl TOK B )KHUJIKOCTH.

11. T'a30BbIi1 pa3psn.

12. H3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13. HM3mepeHue 3JeKTpUYECKOrO HANPSKEHUS BOJIBTMETPOM.

14. PeocraT ¥ MarasuH CONpPOTUBIICHUM.

15. BsauMozeicTBUE TOCTOSIHHBIX MarHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTHU PA3IECIICHHS OJI0COB MarHUTa.
17. MopenupoBaHue MarHUTHBIX IIOJIEH ITOCTOSTHHBIX MarHUTOB.

18.  OmsIT Opcrena.

19. MarnuTHOE nojie ToKa. DJIEeKTPOMAarHmr.

20. JlelicTBME MarHUTHOTIO I10JIS1 HA IPOBOJHUK C TOKOM.

21. DnexTpoABUraTesb NOCTOSIHHOTO TOKA.

22. HccrnenoBaHue sIBIICHUS DJIEKTPOMarHUTHOW MHIYKIIUH.

23.  Omnsitel @apajes.

24. 3aBHCHMOCTH HANPABICHHUS MHAYKIIMOHHOI'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.

25.  DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimel.

1.  OmubIThI O HAOTIOACHUIO AICKTPU3AINH TET UHIYKITUEH U TPU COMPUKOCHOBEHHH.
2.  HccnenoBanue neiCTBUS dIEKTPUIESCKOTO MOJIS HA MPOBOJIHUKU U AUAJICKTPUKH.
3.  CoOopka u mpoBepka pabOTHI JIEKTPUUECKON TN MTOCTOSTHHOTO TOKA.



4.  U3mepeHue U peryiupoBaHUe CUIIbI TOKA.

5.  HM3mepeHue U peryinpoBaHUe HAPSHKEHUS.

6.  HccrnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Y€pe3 PE3UCTOp, OT COIPOTUBIICHUS
pe3ucTopa 1 HapsHKEHUs Ha PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb AJIEKTPUYECKOr0 CONPOTHUBIICHHS NMPOBOJHMKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEUYHOI0 CEYEHUsI U MaTepuana.

8.  IlpoBepka mpaBuia CIOXKEHHS HAIpPSDKEHUM INPU MOCIEAOBATEIBHOM COEIUHEHHM JABYX
pPE3UCTOPOB.

9.  IlpoBepka npaBuiia Juisl CHJIbI TOKA IPU MMAPATIIETBHOM COEIMHEHUH PE3UCTOPOB.

10. Omnpegenenue padOTHI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpezneneHre MOUTHOCTH 3JIEKTPUUECKOr0 TOKA, BBIAEISIEMOM HA PE3UCTOPE.

12. MHccnepoBaHue 3aBUCHMOCTH CHIIBI TOKA, MIAYILETO YEPE3 JIAMIIOYKY, OT HAIPsDKCHUS HA
HEH.

13.  Omnpenenenue KII/ narpeBarens.

14. HccnepoBaHue MarHUTHOTO B3aUMOJEHCTBUSI OCTOSIHHBIX MArHUTOB.

15. V3yueHue MarHUTHOTO IOJIA MOCTOSSHHBIX MArHUTOB MPU UX 0ObEIUHEHUH U Pa3AeICHUH.
16. MHccnenoBaHue 1eMCTBUSA MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCHUMOCTb CHJIBI B3aUMOJEHCTBHUS KaTyIIKd C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. U3yueHue AeHCTBUA MATHUTHOIO IO HA POBOAHUK C TOKOM.

19. KoncTpynpoBaHue U U3ydeHUE pabOThI JEKTPOBUTATEIS.

20. HUsmepenue KIIJ[ anexkTpoaBUraTenbHON yCTAHOBKHU.

21. OnpITbl 1O HCCIEAOBAHUIO SIBICHUSA JJEKTPOMAarHUTHOM MHAYKLIUU: HCCIIEIOBaHUE
VU3MEHEHUH 3HAYEHUs U HaIlPaBJICHUS NHIYKIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe nBWKeHHe. MarepuanbHas Touka. Cucrema otrcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOrO JBHKEHMsS. PaBHOMepHOE NpsAMOJIMHENWHOe JBWKEeHHE. HepaBHOMepHOE
IpSIMOJIMHENHOE IBMKEeHHE. CpefHsass M MIHOBEHHash CKOPOCTb Teja P HEPABHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHeHHoe ABuxkeHue. CBoOogHoe mazeHue. OTbBIThI
lanunes.

PaBHOMepHOE ABMKEHHE 1O OKpYXHOCTHU. [lepuon u yactota obparenus. JIuneitHast u yrioBas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH Hprorona. Bropoit 3axkoH Herotona. Tpermit 3akoH Herotona. IIpuHnummn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuia TPEHHs CKOJIBKEHUS, CHJIa TPEHMS IOKOS,
JIpyrue BUbl TPEHUS.

Cuna TsKECTH W 3aKOH BCEMUPHOIO TATOTEHHs. YCKOpeHue cBOOOJHOro maaeHus. JBrkeHue
rianet Bokpyr Comnuua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.
PaBHOBecne MarepuanbHOW TOukd. AOCONMOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTO Tena ¢
3aKpEIUIEHHON OCBIO BpallleHus. MoMeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3menenume wumnynbca. Mmmynbc cuiabl. 3aKOH COXpaHEHMs] HMMITYJIbCA.
PeakTuBHOE IBUKEHUE.



Mexanundeckas paboTa U MOIITHOCTh. PaboTa cui TshkecTH, ynpyrocts, TpeHus. CBs3b SHEPTUU U
pabotbl. IloTeHIMaNbHAS 3HEPTUs TeNa, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMiIH. [loTeHnnanbpHas
SHEprus ckaTou npyxuHbl. Kunetnueckas sHeprusi. Teopema 0 KHHETUUECKON 3HEPIrUU. 3aKOH
COXPAHEHHUsI MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1.  HaGnropeHue MEXaHMYECKOTO JABMXKEHHS TEJIa OTHOCUTENIBHO PAa3HbIX TeNl OTCUETA.

2. CpaBHeHue myTei ¥ TPAEKTOPUN JBUKEHHS OJJHOTO U TOT'O K€ T€JIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

3.  HM3mepeHue CKOPOCTU U YCKOPEHHUS MPSIMOJIUHEHHOIO JBUKCHHUS.

4.  HccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO IBHKEHUS.

5.  Habmionenue ABMKEHHS TEa IO OKPY>KHOCTH.

6. HaGnronenne MexaHWYeCKHX SBICHHH, MPOUCXOAANINX B cUcTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7.  3aBHCHMOCTb YCKOPEHMs T€jla OT MACChl TeJla U IEHCTBYIOIIEH Ha HETO CUJIBL.

8.  HalGmroneHue paBeHCTBa CUII ITPU B3aUMOJICHCTBUH Tell.

9.  H3MeHeHume Beca Teia IIPU YCKOPEHHOM JBUKEHUU.

10. Ilepemauya mMIrynbca Ipu B3aUMOJEHCTBHUU TEIL.

11. IIpeoOpa3oBaHusi SJHEPTUH MIPH B3AUMOICHCTBHH Tell.

12. CoxpaHeHHE UMITyJIbCA IPU HEYIIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHue UMITyJbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBUN.

14. HaOnroneHue peakTUBHOI'O IBUKEHUS.

15. CoxpaHeHHE MEXaHHMYECKOW YHEPTUH MPH CBOOOTHOM MaICHUH.

16. CoxpaHeHHE MEXaHMUYECKOI SHEPTUU IIPU JBUKEHHUU Tea M0/ JEHCTBUEM NPYKUHBI.
Jlabopamopnuvie padbomovt u onvimol.

1.  KoncTpynpoBaHHe TpakTa I pa3roHa U JaJIbHEUIIEro paBHOMEPHOIO JIBHYKEHUS LIapUKa
WIH TEJIEKKH.

2. OmnpeneneHue cpeiHed CKOPOCTH CKOJNBXEHHS Opycka WM JBW)KEHMSI IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue YCKOpPEHMs Tejla IPU PABHOYCKOPEHHOM JBM)KEHHU 110 HAKJIOHHOHN
IJIOCKOCTH.

4.  HccnenoBaHue 3aBUCHMMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBUKEHUHU 0e€3
Ha4yaJbHOU CKOPOCTH.

5.  IlpoBepka rumoTe3bl: €ciau MpPU PaBHOYCKOPEHHOM ABM)KEHHM 0€3 HadyaJbHOM CKOPOCTH
IyTH OTHOCATCA Kak psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME INPOMEXKYTKH BpPEMEHU
OJINHAKOBBI.

6. I/ICCJ'IC)IOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.
7.  Omnpenenenue kKodhUIIEHTa TPEHUS CKOJIbKEHUS.

8.  Omnpenenenue KECTKOCTU MPYKHUHBI.

9.  Ormpenenenue pabOTbl CHJIBI  TPEHUS TPU PABHOMEPHOM JBIDKEHHHM Tella 110

TOPU30HTAIIBHOW MOBEPXHOCTH.

10. Omnpegenenue pabOTBl CUJIBI YOPYTOCTH TMpPH TOABEME Tpy3a C HCIOJIB30BaHHUEM
HENOABI>KHOIO M ITOJBMYKHOI'O OJIOKOB.

11. H3yueHwue 3aKOHA COXPAHEHUS SHEPTHUU.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHDI.



KoneGarenbnoe paBwkeHne. OCHOBHBIE XapaKTEPUCTUKH KoOJICOAHWW: TIEPUOJ, dYacTOTa,
aMIMTyna. MaremaTtud4eckuii WM IPYKUHHBIM MasTHUKU. IIpeBpamieHue sHeprum npu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxawomue kojebaHus. BoiHyxIeHHble konebanus. Pezonanc. MexaHUYecKHe BOJIHBI.
CaoiicTBa MexaHN4ecKuX BOJH. [IpogosbHbIe U TonepedHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. MIH(pa3Byk u ynbTpa3ByK.
Hemoncmpayuu.

1.  HaOmropeHue koneOaHMi Tes MO NEHCTBUEM CHUJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
2. Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3.  HaGmonenue BBIHYKJICHHBIX KOJICOAHUH U pe30HAHCA.

4.  PacmpocrpaHeHH€e IPOJOJIbHBIX U IONEPEYHBIX BOJIH (HA MOJIEIH).

5.  HaluroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKYCTHYECKUH PE30HAHC.
Jlabopamopnwsie pabomot u onvimeol.

1.  OmnpezgeneHue 4acTOTHI U NEpHOJA KOJIEOaHUIH MaTEMaTHUECKOTIO MasiTHUKA.

2. OmnpeneneHue 4acTOThI U IEpU0a KojaeOaHUM NPYKUHHOTO MasiTHUKA.

3.  HccnenoBanue 3aBUCHMOCTH NEpUOAa KoJeOaHHUI MOJIBEIICHHOTO K HUTHU Ipy3a OT JUIMHBI
HUTHU.

4.  HccnenoBaHue 3aBUCUMOCTHU NepHOa KoJeOaHUN NPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
5.  IIpoBepka HE3aBHMCHUMOCTH Ieproja KojaeOaHU Ipy3a, MOJABELUIEHHOIO K HUTH, OT MAacChl
rpysa.

6.  OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD Mepro/ia KoieOaHui MPYKMHHOTO MasiTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7.  W3mepeHue ycKOpeHHs CBOOOIHOIO MaJECHMUSL.

Pa3nes 10. Di1eKTpOMarHuTHoOe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMarHUTHOE TMoJie. DJNEeKTPOMAarHuTHble BOJIHBI. CBONCTBA 3JE€KTPOMAarHUTHBIX BOJIH.
[IIkana 371eKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE IIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBA3H.
DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBEIE CBOCTBA CBETA.
Hemoncmpayuu.

1.  CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1.  M3yueHue CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO Tese(oHa.

Pa3nen 11. CBeToBbIe sIBJICHUS.

JlyueBas mozens cBera. Mctounuku csera. [IpsmonuneiiHoe pacipocTpaHeHue cBeTa. 3aTMEHUs
Connua n Jlynsl. Otpaxenue csera. [nockoe 3epkaiio. 3akoH OTpayKEHUS CBETA.

[Tpenomnienne cBera. 3akOH mNpeloMJeHMs cBeTa. llogHOEe BHYTpEHHEE OTpaKEHUE CBETa.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOAAX.

Jlunza. Xox nydeit B nmmH3e. OnTuyeckas cuctema (oroamnmapara, MEKPOCKOTIA M TEJIECKOIIA.
I'ma3 kak onTuyeckas cucreMa. biaM3opyKocTh U JalbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crekTp. OnbiTel HeloToHa. CroKeHHE CIEKTPalbHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1.  IlpsMosMHENHHOE pacpOCTPaHEHUE CBETA.

2. OrtpaxeHue cBera.



3 [Tonyuenne n306pakeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
4 IIpenomiieHue ceera.

5 OrnTuyeckuii CBETOBO/I.

6. Xox ydeit B coOuparomiei JInH3e.

7 XoJ ny4deil B pacCeMBaroIleu JIMH3E.

8 [Tonydenue n300paxeHuii ¢ TOMOIIbIO JINH3.

9 [Tpunun neiictBus ¢oroanmnapara, MUKPOCKOIIA U TEIECKOTIA.
10. Mopensb raasa.

11. Pa3znoxeHue 0enoro cBeTa B CIIEKTP.

12. Tlony4enue Gesnoro cBeTa Mpu CI0KEHUU CBETAa Pa3HbBIX LIBETOB.
Jlabopamopuwvie pabomot u onvimeol.

1.  HccnenoBaHue 3aBUCUMOCTH YIJla OTPAa)KEHUsSI CBETOBOIO JIyda OT yIJla MaJeHusl.

2. M3ydeHue xapakTepUCTHK M300pa)KeHUS IIPEIMETa B IUIOCKOM 3€pKalle.

3.  Hccnenosanue 3aBHCUMOCTH yIVIa IIPEJIOMIIEHHMS CBETOBOIO JIyda OT yIVIa IaJCHUS Ha
IPaHUIIE «BO3LYX—CTEKIION.

4.  Ilomydenue n3o0paxxeHU ¢ MOMOILBIO COOMPAOILEH THH3BI.

5.  Omnpenenenue GOKYCHOrO pacCTOSHUS U ONTHYECKOH CUIIBI COOMPAIOLIEH JINH3BI.

6.  OmnbITHI 10 PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OneITel 1O BOCHPUATHIO LIBETAa IMPEAMETOB IPU HX HAONIIOJCHUHM 4Yepe3 LIBETOBBIC
(UIBTPBIL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Oneitel Pesepdopna u mmanerapHas moaens aroma. Mognens atoma bopa. Hcmyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTE. Anb(a, O6era- u ramma-m3nydenus. CTpoeHne aToMHOTO sjpa. HykinonHas
MoOzeNlb aroMHOro sapa. M3otombl. PagmoaktuBHble npeBpawienus. [lepuon mnomypacnana
ATOMHBIX fAJIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUS 3apsA0BOIO M MacCOBOTO YHCEN. ODHEprusi CBS3U
aToMHBIX sifiep. CBsi3b Macchl W dHepruu. Peakumm cuHTe3a u aeneHust sjaep. VMctouHuku
sHeprun CoJIHLIA U 3BE3I.

Snepnas snepretuka. JIeiicTBUA paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

1.  CnexTpsl U3My4EHUs U MOTJIOLIEHUS.

2. CrhexTpsl pa3iaMyHbIX I'a30B.

3.  Coektp Bozmopoza.

4.  HaOmoneHue TpekoB B kamepe BunbcoHa.

5. Pabora cuérunka HOHU3UPYIOMIMX U3TYyUEHHH.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.
Jlabopamopnwvie padbomut u onvimol.

1.  HaGmropeHue CIJIONIHBIX M TUHEWYATHIX CIIEKTPOB U3ITyUESHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHUE HHEPrUM YaCTUIBI MO TOPMO3HOMY IyTH (IO
¢dororpadusm).

3. N3mepenne pagnoakTUBHOTO OHA.

IHoBTOpPUTEIBbHO-000011Ia0 M MOYJIb.
[ToBTOpUTENHEHO-0000MIAIONINI MOAYNIb TpeJHa3HAaueH I CHUCTeMaTH3alMd U 0000LIeHus
IPEMETHOTO COJIEP>KaHMsI U ONbITa EATETbHOCTH, IPUOOPETEHHOTO MPHU N3YUYEHUH BCETO Kypca



¢u3HKH, a TakKe U1 MOATOTOBKH K OCHOBHOMY T'OCY/apCTBEHHOMY 9K3aMeHY MO (U3UKE JUIA
00yJaromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Tpy M3ydeHUM AaHHOTO MOJIYJS PEATH3YIOTCS U CHCTEMATH3UPYIOTCS BUJBI JESTEIHHOCTH, HA
OCHOBE KOTOPBIX 00€eCreunBaeTcsi JOCTHKEHUE MPEAMETHBIX U METANPEAMETHBIX IIaHUPYEMBbIX
pe3ysbTaToB 00y4eHUs, GOPMUPYETCS] €CTECTBEHHOHAYYHAs! IPAMOTHOCTh: OCBOCHHE HAYYHBIX
METO/IOB HCCIICZIOBAaHUS SIBJICHUN MPHUPOJABl U TEXHUKH, OBJIQJCHUE YMEHUSMH OOBSICHATH
¢u3uueckue SBICHUS, NPUMEHSSI TOJNyYEHHBIC 3HAHMS, pelarh 3aJadyd, B TOM YHCIE
Ka4eCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMOHAIBHO AEATEIBHOCTHBIN XapaKTep JAaHHOTO pasjela pealu3yercs 3a CYET TOro, 4To
00yyJaromuecs BHIIOIHSIIOT 3aJaHHsI, B KOTOPHIX UM IIPE/IaraeTcs:

Ha OCHOBE IOJIyUYCHHBIX 3HAHWU PACMO3HABaTh W HAYYHO OOBICHATH (PU3MUECKHUE SIBICHUS B
OKpYXalollel MpUpo/Ie U TOBCETHEBHON )KNU3HHU;

UCIIOJIb30BAaTh HAYYHBIC METOJbI HCCIENOBAHUS (U3UUECKUX SBICHWH, B TOM 4YHCIE JUIS
MPOBEPKH THIIOTE3 U MOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAaydyHBIE OCHOBBI HanOoJjiee Ba)XKHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJOTHA,
HarpuMep, MPAKTUYECKOTO UCTIOIBb30BaHUS Pa3IMYHBIX UCTOYHHKOB SHEPTUU Ha OCHOBE 3aKOHA
IpEeBpPaIICHHs U COXPAHEHHUS BCEX N3BECTHBIX BUJIOB SHEPIHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydyenne pu3nku Ha ypoBHE OCHOBHOTIO OOIIEro oOpa3oBaHMS HANpPaBICHO HA JOCTHIKCHHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB.

B pesynbrare nzydeHus: QUMK Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y 00ydaromerocs
OyayT chopMupoOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThI B YACTH:

. 1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

o - IPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNUCKOMN (hHU3MUYECKOI
HAYKU;

o - [ICHHOCTHOE OTHOIIICHUE K JOCTH)KCHUSM POCCUHCKHUX YIEHBIX-(PU3UKOB;

. 2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

o - TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYXJIEHUH OOIIECTBEHHO 3HAYUMBIX U ATHUECKUX

npo0JeM, CBI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUHN (PHU3HKH;

° - OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

° 3) 3cTeTHYECKOr0 BOCIIUTAHMS:

° - BOCHPUSITHE ICTETUUECKUX KAauecTB (PU3MUECKON HAyKH: €€ TapMOHMYHOI'O MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

) 4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

° - OCO3HAHUE LIEHHOCTU (PU3MUYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

° - pa3BUTHE HAYYHOH JTIIO003HATEILHOCTH, UHTEPECA K UCCIIEA0BATEIbCKON IEATEbHOCTH;

° 5) popMupoBanus KyJbTYPbI 310POBbS M IMOLMOHAJBHOTO 0J1ar0NMOJTyYHA:

° - OCO3HAHWE IIEHHOCTU Oe30macHOro oOpasza *KU3HH B COBPEMEHHOM TEXHOJOTUYECKOM

MHUpE, BAKHOCTH MPaBHJI 0€30M1aCHOT0 MOBEICHUS Ha TPAHCIIOPTE, HAa 10POTrax, ¢ dJIEKTPUUECKUM
U TEIUIOBBIM 000PYZOBaHHUEM B JOMAIIHHUX yCIOBHSIX;

. - chopMUpOBaHHOCTH HaBBIKA pedIIEKCHH, TPU3HAHKE CBOETO IpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4eji0BeKa;

o 6) TpyaoBOro BOCIIUTAHUSA:

o - aKTUBHOE y4acTHE B PELICHUH IMPAKTHMUECKUX 3a]ay (B paMKax ceMbH, 00pa3oBaTeNIbHOMN

opraHusanuu, ropoaa, Kpafi) TEXHOJIOTUYECKON M COIlHAIbHOMI HaIIpaBJICHHOCTH, Tpe6YIOIJ_II/IX B
TOM 4HUCJIC U (1)I/I3I/I‘leCKI/IX 3HaHPII>i;

o - HHTEpeC K NMPaKTHUECKOMY U3Y4YEHUI0 podeccui, CBI3aHHbIX C (PU3NKOMH;
o 7) IKOI0THYECKOr0 BOCTIMTAHUSA:
o - OpUEHTalus Ha NpUMEHEHHE (U3NYECKUX 3HAHUW I peuieHusl 3ajad B 00JacTH

OKPY’KaloIllel cpefipl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM MX BO3MOXKHBIX MOCJIEICTBHM IS
OKpY’KaloIllel Cpeabl;

o - OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UxX peleHus;
. 8) aganTannu K M3MEHSIOLMIMMCH YCJIOBUSM CONMAJIBHON M IPUPOIHOM CPeabl:
o - TOTPEOHOCTh BO B3aUMOJCHCTBUU MpPH BBINOJIHEHUHM MCCIEAOBAaHUN U TMPOEKTOB

(¢u3uUecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

o - MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTeIbHOCTb;

. - IOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUN, B TOM 4YHcie (OPMYTUPOBATH HJIEH,
HOHSATHS, TUIIOTE3BI O (PU3NUECKUX 0OBEKTaX U SIBICHUSX;

° - 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



o - IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

. - CTpeMJIeHHE AaHaJM3UpOBaThb M BBIIBIATH B3aMMOCBS3M MPUPOJBI, OOIIECTBA U
9KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NYECKUX 3HAHUM;

. - OLICHKAa CBOMX JACUCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYI Cpely, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEAMETHBLIE PE3YJIbTATHBI

B pe3ynbraTe 0cBOEHHS MporpamMMmbl Mo (PU3MKE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS Y
oOydaromierocss OyayT cQOpMHUpOBaHBI MeTamnpeAMeTHbIe Pe3yJabTaThl, BKJIIOYAIOIINE
[IO3HABATEJIbHbIE YHUBEpPCAIbHbIE Y4eOHBbIE JE€WCTBUSA, KOMMYHUKAaTUBHBIE YHHUBEpCAJIbHbIE
yueOHbIe JIeHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yueOHbIE AEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

o BBIABJIITE U XapPAKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKN 00BEKTOB (HBJ'IeHHﬁ);

o YCTAaHABJINBATb CymeCTBeHHLIﬁ IMIPHU3HAK KJ'IaCCI/I(l)I/IKaI_II/II/I, OCHOBaHHA IOJIA O606H.I€HI/I${ n
CPaBHCHUA,

o BBIABJEATD 3daKOHOMCPHOCTH MU IIPOTHBOPCUYHUA B PACCMATPHUBACMBIX q)aKTaX, JaHHBIX H

HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

o BBISIBJIAT [IPUUMHHO-CIICJICTBEHHBIE CBSA3M IMPU H3Y4YEHUM (U3HYECKUX SBJICHUH WU
IIPOLIECCOB, JIEaTh BHIBO/bI C UCIOJIb30BAHUEM JACTYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEITHUYHH,

o CaMOCTOSITENTLHO BBIOMpPATh Croco0 pemieHus yueOHOH (Qu3nuecKoi 3amaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB PELICHHS, BHIOOp HanOoiee MOIXOASAIIETO ¢ yY4ETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

o UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUII HHCTPYMEHT IO3HAHHUS;

o MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXXHBIM (pU3HuecKuii
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHHE (PU3UYECKOTO SIBICHUS,

o OLIEHUBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIMIO, MOJIYYEHHYIO B XOj€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (hOpMyTTUpOBaTh 00OOIIEHHSI U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIbITA, UCCIIEIOBAHMS;

o MIPOTHO3UPOBATh BO3MOYKHOE JajibHeHIee pa3BUTHE (PU3UUECKUX IPOLECCOB, a TaKxkKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

o MPUMEHSTh Pa3IUYHbIE METOAbl, MHCTPYMEHTbI M 3alpochl IMpPU IIOUCKE MU OTOOpe
uH(pOpMallMU WIK JaHHBIX ¢ YUYETOM MpPeNIoKEeHHOW yueOHO! (hr3nueckoi 3aaauu;

o aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh M MHTEPHPETUPOBATH HH(OPMALNIO PA3IUUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

. CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAaNbHYIO (OpMy IMpeacTaBieHUs HHopManuu Hu
WITIOCTPUPOBATh pellaeMble 3a/1a4 HECJIOKHBIMU CXEMaMH, JuarpaMMaMH, WHOU rpadukoil u
UX KOMOUHAIMSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



. B X0JIe 00CYXICHUSI YIeOHOT0 MaTepHalia, pe3yabTaTOB Ja0OPaTOPHBIX PabOT U MPOEKTOB
3a7aBaTh BOMIPOCHI 10 CYIIECTBY OOCYX/IaeMOW TEeMbI W BBICKAa3bIBaTh WJICH, HAIICJICHHBIC Ha
peleHre 3a7a9u U MoepKaHue 01aroKenaTeTbHOCTH OOIECHUS;

o COMOCTABJIATh CBOM CYXACHHS C CYXKICHUSMH JPYIMX YYacCTHHUKOB JIMAjiora,
00HapYXMBATh Pa3IUUHe U CXOACTBO MMO3UIIHIA;

o BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

o MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOIHEHHOTO (PU3HUUECKOT0 OMbITa (IKCIIEPUMEHTA,

HCCJICIOBAHMSI, IPOCKTA);

° IMOHMMATh W HCIIOJIb30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIUBUIAYAIBHOW paOOTHI MPH
peLICHNH KOHKPETHON (PU3UIECKOM MPOoOIEMBI;

° MPUHUMATh IICJI COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh JCHCTBHS 10 €€
JOCTHIKEHUIO: PaCIpelieisiTh POJI, 00CYKIaTh MPOIECCHl M Pe3yabTaThl COBMECTHOM pPaboThI,
0000111aTh MHEHHUS HECKOJIILKHUX JIONEH;

. BBITIONTHATh CBOIO YacTh pabOThI, JOCTHTasi KAayeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIWMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

° OIICHWBATh KAa4eCTBO CBOETO BKJAJAa B OOIIUN MPOIYKT IO KPUTEPHSIM, CAMOCTOSITEIHLHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

. BBISIBJISITH IIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTyaLUsX, TPEOYIOIIMX JUISl PELICHUS
(bU3NUeCKUX 3HAHUMH;

° OpUEHTHPOBATLCS B PpA3IMYHBIX MOAXOJAaX MPUHATHS pelleHUud (MHAMBUIYaAJIbHOE,
NPUHSATHE PEIICHHS B TPYIIE, IPUHATUE PEIICHUH TPYIIION );

o CaMOCTOSITEITbHO COCTAaBJISTh QITOPUTM pemieHus (QU3MYecKod 3amadv WIM IUIaHa
UCCIIEIOBaHUSI € Y4ETOM  HMMEIOIIMXCS PEecypcoB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeaaraéMble BApUAHTHI PELICHUM;

L4 AC1aTh BBI60p n 6paTB OTBCTCTBCHHOCTD 3a PCUICHUC.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

L4 AaBaThb aJICKBATHYIO OICHKY CUTYyalluU U NpCjiaraThb IJIaH eé U3MCHCHMUAA,

L4 O0OBICHATH MNPpUYUHBI JOCTHUIKCHUSA (He,I[OCTI/I)KeHI/IH) PE3YJIbTATOB ACATCIBHOCTU, NaBAaThb

OLIEHKY ITPHOOPETEHHOMY OIIBITY;

o BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTH (B TOM 4YHCJE€ B XOJ BBINOJHEHUS (PU3MUECKOTO
UCCIIEIOBaHMUs WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHUBILIMXCS CUTYalHi,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

o OLICHMBATh COOTBETCTBUE PE3YNIbTAaTa LENH U YCIOBUM;

o CTaBUTh ce0s HA MECTO JPYroro yeyjoBeKa B XOJ€ CHOpa WM JTUCKYCCUU Ha HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

. NpU3HABaTh CBOE NPaBO Ha OWIMOKY IMpH peHleHuu (u3MyYecKux 3anad HWiId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koH1y o0y4yenus B 7 kJiacce peIMETHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpaxaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:



o WCTIOJIH30BATh MOHATHS: PU3NUECKUE M XUMHUECKHUE SIBICHUS, HAOIOCHHUE, YIKCTICPUMEHT,
MOJIeINIb, TUIIOTE3a, CAMHUIBI (PU3MYECKHX BEIMYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, KUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBIKEHHE (pPaBHOMEpPHOE,
HEPaBHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOACUCTBYIOIIAasS cuia, aedopmarius
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIONINECS COCY/IBI;

o pasznuuate sBueHUS (qudQy3us, TEIIOBOE ABMKCHHE YaCTHUIl BEIICCTBA, PABHOMEPHOE
JIBI)KCHUE, HEPAaBHOMEPHOE IBIIKECHHE, WHEPIUS, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX
TEJI C 3aKPEIIEHHOW OCBhIO BpAIllEHUs, Tepeiavya JaBiIeHUs TBEPABIMH TEJIaMHU, XKHUIKOCTSIMH H
razamu, atMoc(epHoe MaBJiCHHE, IJIaBaHUE TeJ, NMPEBPAIICHUS MEXaHUYECKOW SHEPruu) IO
OMHMCAHUIO WX XapaKTePHBIX CBOWCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JTaHHOE
¢du3nveckoe sBICHHE;

o pacro3HaBaTh MPOSIBIICHUE N3YYCHHBIX (PU3NUCCKUX SIBJICHUN B OKPYXKAIOIIEM MHPE, B TOM
yricie (QU3NYECKHE SIBJICHHUS B MPHUPOJIE: MPHUMEPHI JIBIKECHUS C PA3IMYHBIMH CKOPOCTSMHU B
KMUBOW WM HEXHBOH MPHPOJNE, NCHCTBUE CHIIBI TPEHHUS B MPHPOJE U TEXHHUKE, BIHMSHHE
aTMoc(hepHOro JaBJICHUS Ha KUBOW OpPraHW3M, IIaBaHUE PHIO, PHIYard B TEJE YEJIOBEKAa, MpPHU
9TOM IEPEBOJUTH MPAKTHYECKYIO 3a/Jady B Y4YeOHYIO, BBIICIATH CYIISCTBCHHBIC CBOMCTBA
(mpu3HakK) GU3NYECKUX ABICHUH;

o OIMCHIBATh M3YYCHHBIC CBOWCTBA TeNl W (DM3MUSCKHUE SBJICHHS, UCIONB3Yys (pU3UUecKue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIAa TSDKECTH, BEC Tella, CHila TPEHUs, JaBjeHue (TBEPAOTO Teja, KHUIKOCTH,
ra3a), BBITAIKMBAIONIAS CHJIa, MEXaHWUYECKas paboTa, MOIIHOCTb, TUICEYO CHIIBI, MOMEHT CHJIBI,
KO3 QUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHHU3MOB, KMHETHYECKAs W IMOTCHIUAIIbHAS DHEPTus),
IOpU ONWCAHWM TPABUIBHO TPAKTOBAaTh (PU3MYECKUH CMBICT HCIIOJIb3yeMbIX BEJIWYHH, HX
0003HaYCHHSI U CAMHUIBI (PU3UUICCKUX BEIMYWH, HAXOIUTh (OPMYJIBI, CBSA3BIBAIONIUE AHHYIO
(GU3HYECKYIO BETUYHUHY C JPYTUMH BEIIMYMHAMH, CTPOUTH TpapUKN M3YyYCHHBIX 3aBUCHMOCTEH
(U3NYECKUX BEIHYNH,

o XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MYCCKHE SBJICHHS W MPOIECCHI, UCIONIB3Ys MpaBuia
CJIOKEHHMsI CUJT (BIOJIb OJTHOM MpsAMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, paBUiIO
paBHOBecHsI pblyara (010Ka), «30JI0TO€ MPABHUIIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, TMpPH OSTOM JaBaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3alHCHIBATh €ro
MaTeMaTHYECKOE BBIPAKCHHUE;

o OOBSACHATH (PUBNUYCCKUE SIBIICHUS, TIPOIECCH M CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTYaIluil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPHUYUHHO-CIIC/ICTBEHHBIC CBS3H,
CTpPOUTh OOBSICHEHHE U3 1-2 JOTMYEecKHX IIaroB ¢ Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBa
buznYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

o pemiate pacuéTHble 3aJadyd B 1-2 JEHCTBUS, HCHOIB3YS 3aKOHBI U (OPMYIIBL,
CBs3BIBAONIME (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHajlHM3a YCJIOBHUS 3aJlayd 3alHChIBATh
KpaTKOE YCIIOBUE, MOJCTABIATH (DU3MYECKHE BEIMYUHBI B (POPMYJIBI M TPOBOJUTH PACUETHI,
HAXOJUTh CIIPABOYHBIC IAHHBIC, HEOOXOUMBIC JIUIS PEIICHUS 3aj1a4, OIICHUBATh PEATUCTUIHOCTh
MOJTy4YeHHOU (PU3NUECKON BETMUNHBI,

o pacro3HaBaTh IPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh MPU TMTOMOITH (U3HIECKUX METOJIOB, B
OMHMCAHUN WCCIIEOBAHMS BBIACNIATH IMPOBEPSEMOE MPEANOIOKEHHE (THUIMOTE3y), pa3inydaTh U
HHTEPIPETHPOBATH MOJTYICHHBIH Pe3y/IbTaT, HAXOAUTh ONIMOKH B XOJIE OIBITA, JIEIAaTh BBIBOJIBI
TI0 €r0 pe3yJbTaTaM;

o MIPOBOJIMTH OIBITHI 10 HAOTIOACHHUIO (DU3MYCCKUX SBJICHUHN MM (DU3MYECKUX CBOHCTB TEI:
(bopMyIMpPOBaTh MPOBEPSEMBIC MPEANOIOKECHHs, COOMpaTh YCTAHOBKY W3 MPEIIOKESHHOTO
000pyI0BaHusl, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;



. BBITNIOJIHATH NPSIMbIE U3MEPEHUsI PACCTOSHHUSA, BPEMEHHM, MacChl Tena, 00bEMa, CUJIBI U
TEMIEPATYPhI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
npuOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPECHH;

. MIPOBOANUTh HCCJIEIOBAaHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYMHBI OT JPYroi c
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO JIBHXKYIIETOCS Tejla OT
BPEMCHH JIBIDKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tela, KadecTBa 0O0pabOTKu
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTU CHJIbI TPEHHUS OT IUIOLIAAU COINPUKOCHOBEHUS TEJN, CUJIbI
VIOPYTOCTH OT YUIMHEHUS MPYKUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00bE€Ma MOrpyKEHHON YacTu
Tela W OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TENO, YCIOBHM IUIaBaHUsS TeJ, YCIOBUWM paBHOBECHUsI pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU YUEOHOI'O HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY M BBIMOJIHATH
U3MEpEeHUs, Cliefysd MpelJIOKEHHOMY IUIaHy, (UKCHpOBaTh pPE3yJbTaThl IOJY4YEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEITMYHMH B BHJIC TIPEIOKCHHBIX Ta0IUIl U TPAdUKOB, IeTIaTh BHIBOIBI
10 pe3yJbTaTaM UCCIIECI0BAHMS;

. MIPOBOJNTH KOCBCHHBIE N3MEPECHHS (PU3NUCCKUX BEITUYHH (IJIOTHOCTH BEIIECTBA YKHUJIKOCTH
U TBEPIOro TeENa, CUja TPEHUS CKOJIbKEHUSA, HABICHHE BO3/yXa, BBITAIKMBAIOIIAS CHIIA,
JEHCTBYIONIAs HA MOTPYKEHHOE B KUAKOCTH TEJ0, KOA(D(PHUIIMEHT MONIE3HOTO EHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIysl MPEUIOKEHHON WHCTPYKIMHU: MPH BBHINOJIHEHUU H3MEPEHHH coOupaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIISATh 3HAYEHHE UCKOMOW BEJTUYUHBI;

o coONoaTh MpaBWiia TEXHUKUM OE30MacHOCTH MpU  paboTe C  JIabopaToOpHBIM
000pyI0BaHUEM;
. YKa3bIBaTh MPUHIIMITEI ACHCTBHUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,

JTMHAMOMETp, COOOINAIONINECs] COCYbI, 0apOMeTp, phluar, MOJBMKHBIN M HETIOJBHXHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTB;

o XapaKTepu30BaTh MPUHLUIIBI ACWCTBUS H3yYSHHBIX TIPUOOPOB U TEXHHUYECKUX YCTPOICTB €
OMmopoil Ha HX onMcaHus (B TOM 4YHCIe: MOAUIMIIHUKH, YCTPOWCTBO BOJONPOBOJA,
THJIPABIMYECKUN IIpecc, MAaHOMETP, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp), HCIOIb3Ys
3HaHMSI O CBOMCTBax (IU3MUECKHUX SBJICHMM M HEOOXoIuMble (U3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

. NPUBOJIUTL TNpUMEPHl  (HAXOAUTh HH(GOPMALMI0O O MpUMeEpax) MPaKTUYECKOTo
UCIOJIb30BaHUS (PU3MUYECKUX 3HAHUHN B MOBCEIHEBHOW KU3HU A oOecrieueHusi 6€30MacHOCTH
npu oOpalieHHH ¢ NpudopaMu M TEXHUYECKMMHU YCTPOIMCTBaMHU, COXpaHEHHs 3/0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 MIOBECHUS B OKpY Karolllei cpejie;

o OCYILECTBIATH OTOOP UCTOUHUKOB MH(opMaruu B IHTepHETE B COOTBETCTBUU C 33JJaHHBIM
MOMCKOBBIM 3alIPpOCOM, HAa OCHOBE HMEIONIMXCS 3HAHUNM M NYTEM CpPAaBHEHUS Pa3INYHBIX
UCTOYHUKOB BBIICNATh MH(GOPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOMU;

o WCIOJIb30BaTh TPU BBIMOJIHEHUHM Y4YEOHBIX 3a/laHuil HAy4YHO-TIOMYJISIPHYIO JIMTEPATYpPY
(¢u3MUecKoro colep)kaHus, CIpPaBOYHBbIE MaTepuanbl, pecypchl ceth VIHTepHeT, BlaieTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUS HHPOPMALMU M3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

. co3/laBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBbIE M YCTHBIE COOOINEHUS HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMaluu (HU3NUECKOro COIEpKaHUs, B TOM YHCIe MyOIHYHO JAeNaTh KpaTKue
COOOIllEHUsI O pe3ylbTaTax IPOEKTOB MM Y4YeOHBIX HCCIEAOBAHUN, NPU STOM TIPaMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBINA anmapar Kypca (U3MKH, CONMPOBOXKIATh BBICTYIUICHUE
MpEe3EHTALNEH;



o IIPU BBINOJIHEHUM YYEOHBIX NPOEKTOB M MCCIEJOBAHUN pacHpenensaTb OO0S3aHHOCTH B
IpylIe B COOTBETCTBHM C IIOCTABICHHBIMU 3aJa4aMH, CICOUTh 3a BBIIOJIHCHHUEM IUIAHA
NeCcTBUH, aJeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIQJ B JESATEIBHOCTH T'PYIMIIBI, BHICTPAUBAThH
KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX.

K koH1y o0yuyenus B 8 kJiacce peIMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

o UCIIOJIb30BaTh TIOHATHUA: Macca W pa3Mepbl MOJIEKYN, TEIUIOBOE IBH)KCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTANINYECKHUE U aMOP(HbIE Teja, HAChIIIEHHbIN
Y HEHACBIIICHHBIM I1ap, BIAXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM
JIBUraTellb, JJIEMEHTAPHBIA JJICKTPUYECKUN 3apsl, DJIEKTPUYECKOE II0JIe, INPOBOAHUKUA H
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

o pasnuyarh sBICHUA (TEIUIOBOE pACHIMPEHHE M CXaThe, TeIUIoNepenada, TelI0BOe
paBHOBECHE, CMAYUBAaHUE, KAMJULIPHBIC SBJICHMS, HCIAPEHUE, KOHACHCALUsd, IIIaBJICHHUE,
KpUcTalu3anus (0TBepleBaHKe), KUIIEHUE, Teruionepenada (TerIonpoBOAHOCTb, KOHBEKIUS,
U3JIyYEHHUE), BJIEKTpU3alMsl Tell, B3aUMOJCHCTBUE 3apsiioB, ACHCTBUS 3JIEKTPUUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEMCTBUE MAarHUTHOT'O I10JI1 HA ITIPOBOJIHHUK C
TOKOM, 3JIEKTPOMAarHUTHash MHAYKLUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (PU3HUECKOE SBJICHUE;

o pacrio3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3NYECKHX SBJICHUI B OKpPYXKAIOIIEM MHpE, B TOM
yricie (U3NYECKHe SIBICHUS B TPUPOJIC: TIOBEPXHOCTHOE HATSDKEHHE M KATWIUISIPHBIC SIBIICHUS B
HpUpoJie, KPUCTALIBI B NIpupoze, urydenne CoiHIa, 3aMep3aHue BOJ0EMOB, MOPCKUE OpH3HI,
o0pa3oBaHue pOChl, TYMaHa, UHEs, CHera, 3JeKTpUUECKUe SBJICHUs B aTMoc(hepe, AIeKTPUYECTBO
KHUBBIX OPraHU3MOB, MAarHUTHOE IoJie 3eMJH, JIpel( IMOJI0COB, pPOJIb MAarHUTHOIO IOJS JUIs
JKU3HU Ha 3emiie, NOJIIPHOE CUSHUE, IIPU 3TOM MEPEBOAUTDH MPAKTUUECKYIO 3a/lady B y4EOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

. OIMCHIBATh M3YYEHHBIC CBOICTBA Tel W (PU3MUECKUE SIBJICHUS, UCHOJB3Ys (PU3UUECKUE
BEJIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIIOTHI, yJelIbHasl TEIIOEMKOCTh
BEIIECTBA, YJAENbHas TEIJIOTa IUIABJIEHUs, yJelbHas TelioTa HapooOpa3oBaHUs, yJeJIbHAs
TEIUIOTa CropaHus TOIUIMBA, KOX(PQUIMEHT TOJEe3HOro JeHCTBHUA TEIUIOBOM MallUHBI,
OTHOCHUTEIIbHAS BJIAXKHOCTh BO3[yXa, OJJIEKTPUYECKHM 3apsij, CuUiaa TOKA, DJJICKTPHUYECKOE
HalpsDKEHUE, CONPOTUBIICHUE IPOBOJHUKA, YAEIbHOE CONPOTUBICHUE BELIECTBA, paboTa U
MOIIHOCTb JIEKTPUUYECKOIO TOKA), IPU ONHMCAHUM MPABUIBHO TPAKTOBATh (PU3NUYECKUNA CMBICI
UCIIOJIb3YEMBbIX BEIMYUH, 0003HAYEHUS U €AMHULBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (HOPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYIMMH BEJIUYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3HMUECKHUE SBJICHUS U IPOLECCHI, UCIIONIb3Yys OCHOBHBIE
MTOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIECTBA, IPUHIUI CYNEPIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma Juisd ydacTka ILemu,
3akoH JDkoynsa—JIeHia, 3aKkOH COXpAaHEHMS DHEPrUHM, IpH OTOM [aBaTb CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMCHIBATh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

o OOBSICHATH (PU3MUYECKUE TPOLIECCHl U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CHUTyalui
MIPaKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBISBIATh NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHe U3 1—2 JOTMYeCKUX IIAaroB ¢ Omnopod Ha 1-2 HM3y4eHHBIX CBOWCTBA (hHU3MUECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemiate pacu€THble 3aJayd B 2—3 JCHCTBUS, HCHOJIB3Ys 3aKOHBI WU (OPMYJIBL,
CBsI3pIBalOIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBMSA 3a7aydl 3aluChIBAaTh
KpaTKO€ YCJIOBHE, BBISIBJISITH HEIOCTATOK JAHHBIX JUIsl PELIeHMs 3a/Ja4yd, BHIOMPATh 3aKOHBI U



dopmynbl, HeoOXoAUMBIE A €€ pEIICHHUs, NMPOBOAUTH PAcuéThl M CPABHUBATH IOJYYCHHOE
3HaYeHHe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JTAHHBIMH;

o pacrio3HaBaTh MpOOJIEMbI, KOTOPBIE MOKHO PEIIMThH MPH MOMOILIN (U3NUYECKUX METOJIOB,
UCIIONIb3Ysl OIMCAaHHUE HCCIENOBAHMSA, BBIICIATH IPOBEPSAEMOE IMPEIIIONIOKEHNE, OLICHUBATh
IIPABWJIBHOCTD IOPsIIKA IPOBEIEHUS UCCIIEJOBAHMS, J€JIaTh BBIBOIBI,

o MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3MUYECKUX SBICHUH WM (PU3UYECKHX CBOWCTB TEI
(KanuJUIApHBIE SBJICHMS, 3aBUCHUMOCTb JaBJICHHS BO3[yXa OT ero o0ObéMa, TeMIlepaTypsl,
CKOPOCTH IIpoLlecCca OCTBIBAHMSA M HAarpeBaHus IMPHU U3IYyYCHUMM OT ILBETa H3JIydarolen
(moryomaronieil) MOBEPXHOCTH, CKOPOCTb MCIAPEHMsI BOJABI OT TEMIEPATYpPbl >KUJIKOCTH U
IIomaay €€ IOBEPXHOCTH, JJIEKTPU3ALMSA Tel U B3aMMOJCHCTBHUE JJIEKTPUYECKUX 3apsAllOB,
B3aMMOJCHCTBUE IOCTOSHHBIX MAarHUTOB, BH3yaJM3alusi MAarHUTHBIX IIOJIEH ITOCTOSHHBIX
MarHuToB, JIEHUCTBUS MAarHUTHOIO IOJII Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHura,
CBOWCTBA  DJEKTPOJABUTATeIsl  IMOCTOSHHOIO  TOKa):  (OpPMYIHMpPOBAaThH  MpPOBEpsSEMbIC
NPENONI0KEHUs, cOOMPaTh YCTAaHOBKY W3 MPEIVIOKEHHOTO OOOpYAOBaHUS, ONUCHIBATH XOJ
OIbITa U OPMYJINPOBATH BHIBOJIBI,

o BBIITOJIHATH IIPSIMBbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIAXXHOCTH BO3yXa, CUJIbI
TOKa, HAIpPSDKEHMsI C MCIIOJb30BAaHMEM aHAJIOTOBBIX IMPUOOPOB U JATUMKOB (PU3MUECKUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH C yUETOM 3a/1aHHON aOCOIIOTHON MOIPEIIHOCTH;

o IIPOBOJIUTH HCCIIEZIOBAaHUE 3aBUCUMOCTH OAHOM (hM3MYECKOM BETUYMHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS IPOBOJHHUKA OT €ro
JUIMHBI, IUIOIIAH IIOIIEPEYHOr0 CEYEHUS U YIEIbHOTO COIPOTHBIICHHS BELIECTBA IPOBOJAHMKA,
CHWJIBI TOKA, WAYIIET0 4Yepe3 INPOBOJHUK, OT HANpPSDKEHHsS HA IPOBOJHUKE, MCCIECIOBAaHUE
[I0CJIEI0BATEIBHOTO U MApalJIeNIbHOTO COEIMHEHNH POBOJHUKOB): TNIAHUPOBAThH UCCIIEI0OBAHMUE,
coOuparh yCTaHOBKY U BBINOJIHSTH U3MEPEHUS, CIEAysl NPEJIOKEHHOMY IIIaHy, (PUKCUpOBATh
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJIE TaONULl U TpapuKOB, AENaTh BHIBOJABI IO
pe3yJibTaTaM MCCIIEN0BaHNUS;

o MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BeIHYUH (yAenbHas TerIoEMKOCTb
BEIIIECTBA, CONPOTHUBIEHHE TIPOBOAHMKA, pPabOTa U MOLIHOCTh JJEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh M3MEpEHHs], cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MpPeII0KEeHHON
MHCTPYKIUH, ¥ BBIYUCIIATH 3HAUEHUE BEJTUUNHBI;

o coOnrofaTh TpaBUiia TEXHUKH 0O€30MacHOCTH Tpu  pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;
o XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YUEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOICTB C

OMmopol Ha MX OmucaHus (B TOM 4YHCIE: CHCTEMa OTOIUIEHHMsS] JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJIBTMETP, CUETUMK IIEKTPUUYECKON SHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npubOpBl, HarpeBaTeNIbHbIE AJIEKTPONPUOOPH! (MPUMEpPHI), IIEKTPUUYECKHUE MNPEJOXPAaHUTENH,
AJIEKTPOMArHUT, 3JEKTPOJBUIATENb IIOCTOSHHOIO TOKa), HCMONb3ysd 3HAHUSA O CBOWCTBax
bu3nyecKux SIBICHUN U HEOOX0AUMbIE (PU3NUYECKHIE 3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCTbIE TEXHUUECKUE YCTPOHCTBA M M3MEPUTENbHbIE TPUOOPHI IO cXeMaM
U CXEMAaTUYHBIM pPHUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICHUXPOMETP, TUTPOMETD,
JIBUTATEb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOII, PEOCTaT), COCTABIISITh CXEMbI DJIEKTPUYECKUX
Leneil ¢ Mocaea0BaTeNbHbBIM M MapAJIJIEIbHBIM COEAMHEHUEM DJIEMEHTOB, pa3nyasl yCJIOBHbIE
0003HaYeHUsI 3JIEMEHTOB AJIEKTPUUECKUX LETel;

. OPUBOAUTH MpHUMEpHl  (HAXOIUTh HMHPOPMALMIO O MpUMEpax) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM JJIs oOecreueHus: 6€30MacHOCTH
npu oOpalleHHuH ¢ NpUOOpaMM M TEXHHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHS 370POBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHHUS B OKpY Kalollei cpejie;



o OCYILIECTBIIATh MOMCK MH(pOpMaLuu (pusnueckoro copepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHWMM M MyTEM CpPaBHEHHUS JIONOJHUTEIBHBIX HCTOYHUKOB  BBIICIATH
UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

o UCIOJIb30BaTh IPH BBINOJIHEHUH Y4YEOHBIX 3aJaHUM HAyYHO-TIONMYJSPHYIO JIMTEPATypy
(¢u3uUecKoro colep)KaHHs, CIpPAaBOYHBIE MaTepUaNbl, pecypchl cetu VIHTepHeT, BlaneTh
npuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALMU M3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

o co3laBaTh COOCTBEHHBIE THCHBMEHHBIE M KpaTKHe YCTHBIE CcooOmeHus, o00600mas
UH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB (PU3MYECKOIO COJEp)KAaHUSA, B TOM 4HUCIIe IMyOINYHO
IIPEACTABIIATL PE3YJBTATHl IMIPOCKTHOM WM MCCIIENOBATEIbCKON JEATEIbHOCTH, IIPH 3TOM
IpPaMOTHO HCIOJb30BaTh W3YUCHHBIN MOHATHHHBIA anmapar Kypca (U3HMKH, COIPOBOXKIATb
BBICTYIUICHUE IIPE3CHTALNEM;

. IpPU BBINOJIHEHUH YYE€OHBIX TPOEKTOB M HCCIEJOBAHUN (U3NYECKUX IPOILIECCOB
pacrpenesaTs 00s3aHHOCTH B IPYIIIE B COOTBETCTBUU C ITOCTABICHHBIMHU 33/1a4aMH, CIEIUTh 3a
BBIIIOJIHEHUEM IlIaHa JAEHCTBHM M KOPPEKTHPOBATh €ro, a/J€KBATHO OLIEHUBATh COOCTBEHHBIH
BKJIQJl B JEATENBHOCTh I'PYIIBI, BBICTPAUBATh KOMMYHUKATHMBHOE B3aUMOJEUCTBUE, IPOSBILIA
TOTOBHOCTb pa3penatb KOH(PIUKTHI.

K koH1y o0y4yeHus B 9 kJiacce peIMETHbIE pe3yJIbTaTbl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

o UCIOJIb30BaTh IIOHATHA: CHCTEMA OTCY€Ta, MaTepualbHas TOYKa, TPAcKTOpuS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOI'o ABMKEHMs, AedopMarus (ynpyras, IUIaCTHYECKas), TpEeHHeE,
IIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U IEPEerpy3Ku, LEHTP TSKECTH, aOCOIIOTHO
TBEP/OE TENO, LEHTP TSHKECTU TBEPAOIO TeJa, paBHOBECHE, MEXAHUYECKHE KOJIeOaHUsI U BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPA3BYK, IEKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M AaJbHO30PKOCTb, CIIEKTPbI UCIYCKAaHUS U IOIJIOLIEHUs, aibda, Oera- u
raMMma-u3JIy4eHHMs1, U30TOIIbI, SIACPHAst DJHEPIeTHKA;

o pa3nuyarh sBJI€HUS (paBHOMEpPHOE M HEpaBHOMEPHOE MPSAMOJIMHEHHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE IPSMOJIMHEHHOE JBHKEHHME, CBOOOJHOE MaJeHHE TeJl, PaBHOMEPHOE
JIBUKEHHE IO OKPY)KHOCTH, B3aUMOJEHMCTBHE TeJ, PEaKkTUBHOE MABI)KEHUE, KojebaTeiabHOoe
JBIDKEHUE (3aTyXalllue W BBIHYXKJEHHbIE KoJeOaHMs), PE30HAHC, BOJHOBOE JIBI)KEHHE,
OTpa)XEHUE 3BYyKa, IPSAMOJIMHEHHOE pPaCIpOCTpaHEHUE, OTpPaKE€HUE M IIPEIOMIIEHHE CBETa,
IIOJTHOE€ BHYTPEHHEE OTPaKEHUE CBETa, DPA3JIOKEHHE OEloro cBeTa B CHEKTP U CIOXKECHHE
CIIEKTPAJIbHBIX IIBETOB, JHCIIEPCUS CBETA, €CTECTBEHHAs PaJAMOAKTUBHOCTb, BO3HHKHOBEHUE
JUHEWYATOro CIEKTPa U3TyUEHHs ) 110 OMHCAHUIO UX XapaKTepHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

. pacrio3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3NYECKUX SBJICHUH B OKpY’KaIOIIEM MHUpe (B TOM
yuciae (Gu3nueckue sIBIEHUS B MPUPOAE: MPUIUBBI U OTJIMBBI, JABWXKeHHE IulaHeT CojHeuyHOH
CHUCTEMBI, PEaKTHBHOE JBUKEHUE JKMBBIX OPraHU3MOB, BOCHPHATHE 3BYKOB KMBOTHBIMH,
3EMJIETPSACEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMM, 1XO, I[BE€Ta Te€J, ONTHYECKHE SBICHUSA B
npupojie, OHOIOTHYecKoe JeHCTBHE BUAMMOTO, YIbTPa(UOIETOBOTO M PEHTIE€HOBCKOTO
U3IY4YeHUH, eCTeCTBEHHBIH paJAMOaKTHBHBIN (OH, KOCMHMYECKHE Jy4M, pPaTUOAKTUBHOE
W3JIy4CHHE MPUPOJHBIX MHUHEPAIOB, JCWCTBUE PpAJUOAKTUBHBIX W3IYyYEHUNH Ha OpPraHu3M
YyeJioBeKa), MPU 3TOM MEPEBOJUTH NMPAKTUUECKYIO 3a/1ady B Y4eOHYIO, BBIJENATh CYIIECTBEHHbIE
cBo¥cTBA (MIPU3HAKK) HU3UUECKUX SIBICHUM;

. ONMCHIBATh HU3y4YEHHbIE CBOMCTBA Tel U (U3MYECKUE SIBJICHMS, UCHOJB3Yys (pU3MUecKue
BEJIMYMHBI (CPE/IHSAS U MTHOBEHHAs! CKOPOCTh TeJja IMPH HEPaBHOMEPHOM JIBXKEHHH, YCKOPEHHE,
IEpPEMENICHUE, IyTh, YIJOBass CKOpPOCTb, CWJIA TPEHMs, CHUJIA YIOPYTOCTH, CHJIA TSDKECTH,



YCKOpEeHHEe CBOOOIHOrO MaJeHHs, BEC Tela, UMIYJIbC Tela, WMIYJbC CHIIbI, MEXaHHYecKas
paboTa M MOIIHOCTH, NMOTCHLHUANbHAS HEPrUsl Tejia, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHLMATIbHAsT SHEPrusl CXKATOM MPYXKUHBI, KUHETHYECKas SHEPIus, IMOJHAs MeXaHWdecKas
SHEprus, Mepuoj U YacToTa KojeOaHu#, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BbICOTa TOHA,
CKOPOCTb CBE€Ta, I0Ka3aTellb MPEIOMJIEHHSI Cpelbl), MPU OINHUCAHUU IPABUIBHO TPAKTOBATh
(U3MUEeCKUN CMBICI UCHOIB3YEMbIX BEIMYMH, 0003HAUYCHUS M €IWHUIBI (PU3NUECKUX BEJINYHH,
HAXOJUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTMMH BEIMYHMHAMU,
CTPOUTH TpadUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH;

o XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBJICHUS M TPOLECCHI, HCIOIb3Ys 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHLHUI CYNEPHO3UIMHN CUJI, TPUHIUI
OTHOCUTENbHOCTH [anuines, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsS MMIIYJIbCA, 3aKOHbI
OTpPaXKEHMsI U IPEIIOMIIEHHS CBETA, 3aKOHBl COXPAHEHMS 3apsiIOBOrO M MAacCOBOIO UHMCEN IPU
AJIEPHBIX PEAKLUAX, IPU STOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3alMCHIBATh €ro
MaTeMaTHUYECKOE BHIPAKEHUE;

o OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJI, B TOM YHCIE U B KOHTEKCTE CUTYyallHii
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO-CIEICTBEHHBIE CBS3U, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKUX IIAroB C OMOpoil Ha 2—3 M3Y4EeHHBIX CBOMCTBA (hPM3MUYECKHX
SIBTICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemiats pacyéTHble 3a7aud (ONUparoIIMecs Ha CUCTeMY U3 2—3 ypaBHEHHUM), UCIIOJIb3Ys
3aKOHBI U ()OPMYITBI, CBA3BIBAIONINE (PN3NYCCKHIE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a41
3alUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEAOCTAIOLINE UM M30BITOYHBIC JAaHHBIE, BHIOMPATh
3aKOHBI M (OPMyIbI, HEOOXOAMMBIE JJisi pEIIeHUs, NPOBOAUTH pacué€Thl M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUeHUs (PU3MUECKON BEIMIHNHEI,

o pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3UYECKHX METO/OB,
UCIOJIb3YSl ONUCAHWE HCCIIEJOBaHMs, BBIIEIATh IPOBEPSEMOE MPEIIOJIOKEHUE, OLIEHUBATH
MPaBWJIBHOCTh TMOpSIKA MPOBEIEHUS UCCIEIOBAHMS, JeJaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OIBITOB;

o MIPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3MUYECKUX SIBICHUN MM (PU3MYECKHX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpPaHEHUS HSHEPrHM, 3aBHUCUMOCTh MEpUOJa
Kosie0aHuM NPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IBI MaJIbIX KoJIeOaHUHU, MPSMOJIMHEIHOE paclpOCTPAHEHHUE CBETA, Pa3jioKeHHue Oenoro
CBETa B CHEKTp, U3y4eHHE CBOWCTB M300paKEHMs B IUNIOCKOM 3€pKajleé M CBOWCTB M300paXKeHUs
npeaMeTa B coOOMparoliel JuH3e, HabM0AeHNe CIUIOMIHBIX U TMHEHYAThIX CIIEKTPOB U3ITyYSHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTrO HabOpa 00Opy/OBaHUs, OMUCHIBATH X0/
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

o MPOBOAUTH TpPH HEOOXOAMMOCTH CEPUI0 MPSAMBIX H3MEPEHUH, OINpeaenss CcpeaHee
3HAYCHHE U3MEPSeMOil BeMUMHBI ((POKYCHOE paccTOsiHUE COOMPAIOIIe JTMH3bI), 000CHOBHIBATH
BBIOOD criocoba u3mepeHus (M3MEpPUTENHLHOTO MPUOopPa);

o MIPOBOAUTH HCCJIEOBAHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIWYUH C MCIOJIb30BAaHUEM
OpSAMBIX HM3MEpPEHUH (3aBUCHUMOCTh IMYTH OT BPEMEHM NPU PABHOYCKOPEHHOM JIBHXKEHHUU Oe3
HayaJbHOM CKOpPOCTH, TMepHoja KoJIeOaHUN MaTeMaTHUeCKOro MasTHUKAa OT JJUHBI HUTH,
3aBHCHMOCTH YTJla OTPa)KE€HUsl CBETa OT yIJjia MaJieHusl M yrja MpeJoMIICHHs OT yrja MajaeHus):
IUTAHUPOBATh MCCIIEJJOBAHUE, CAMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (PMKCUPOBATh PE3yIbTAaTh
MOJYYEHHOM 3aBUCUMOCTH (PU3UUECKUX BEIMYHUH B BUJIE TAOIHIl U TPaHKOB, AeJIaTh BEIBOIBI 10
pe3yJpTaTaM MCCIIEI0BaHNS;

o MIPOBOJIUTH KOCBEHHBIE N3MEPEHUs (PU3NUECKUX BEIMYMH (CPEAHSAS CKOPOCTh U YCKOPEHHE
Teja MpU paBHOYCKOPEHHOM JBUKEHHUH, YCKOpEHHE CBOOOIHOIO NaieHUsI, KECTKOCTD MPYKUHBI,



KOX(PUIIMEHT TPEHHs CKOJBKCHHS, MEXaHW4YeCKash padoTa M MOIIHOCTh, YacTOTa W MEPHOJ]
KoieOaHUi MaTeMaTH4eCKOro M TPYKMHHOTO MAasTHUKOB, OINTHYECKas CHJIa coOHuparomeit
JUH3bI, PAJWOAKTUBHBIM (OH): MJIAHUPOBATH HU3MEPEHHs, COOMpaTh HSKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBITIOJHATH U3MEPEHUS, ClIeys MPEAJI0KEHHON MHCTPYKIUH, BBIYUCIIATH 3HAUCHUE
BEJIMYMHBI W aHAIM3UPOBATH MOJYUYEHHBIC PE3YNbTAThl C YYETOM 33aJaHHOW TMOTPEITHOCTH
U3MEpPEHHU;

o coOmogaTh MpaBWiia TEXHUKA OE30MacHOCTH TNpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
° pas3iindaTb OCHOBHBIC IMPU3HAKHU U3YYCHHBIX (bI/I?,I/I‘-IeCKI/IX MOHCHCﬁI MarcpurajibHad TOYKa,

a0COIIOTHO TBEPOE TENO, TOUEUHBIN HCTOYHUK CBETA, J1y4, TOHKAs JINH3A, [JIAHETApHAs MOJIEIb
aTOMa, HyKJIOHHasi MOJIEJIb aTOMHOTI'O S11pa;

. XapaKTepu30BaTh MPUHLUIIBI ACWCTBUS H3yYCHHBIX IPUOOPOB U TEXHHUYECKUX YCTPOICTB €
OMOpOl Ha WX ONHUCAaHUA (B TOM 4YHCIE: CHUIOMETP, JATYUKHU IOJO0XKEHUS, PACCTOSHUSA U
YCKOPEHHUs, pakeTa, O5XOJIOT, OYKH, IEpPUCKON, (oToanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUI U HEOOXOAMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

. HCIIOJIB30BAaTh CXEMbl M CXEMATHYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TPUOOPOB M  TEXHOJIOTMYECKUX IPOLIECCOB IMpPHU pPELIeHUH y4eOHo-
NPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMbI Ul IOCTPOCHUs N300paKeHUH B IJIOCKOM 3epKaje U
coOuparoIei TMH3E;

o IPUBOAMUTH MpHUMEpbl  (HAXOIUTh HMHPOPMALUIO O MOPUMEpax) MPaKTHUYECKOro
UCTIOJIb30BaHUs (DU3NYECKUX 3HAHUI B MOBCETHEBHOW XHU3HH JJIs oOecriedyeHus 0e30macHOCTH
npu oOpamieHHd ¢ TpUOOpaMU M TEXHUYECKHMMHU YCTPONCTBAMH, COXpPAHEHHUS 3/0POBBS WU
COOJIIOJIEHHSI HOPM 3KOJOI'MYECKOI0 MIOBEACHHUS B OKpY Kartollel cpejie;

. OCYIIECTBIISITh TOUCK WHpoOpManuu (U3NIECKOTO coiepkaHuss B MHTepHeTe,
CaMOCTOSITENIbHO  (OpMYNIHMpYs  TIOMCKOBBIM  3alpoc, HAaXOAMTh IYTH  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJy4EHHOH MH(pOpMalMKM Ha OCHOBE MMEIOIIMXCS 3HAHUN U JONOJHUTEIbHBIX
HUCTOYHHKOB;

o UCIOJIb30BaTh MPH BBHIMOJIHEHUH Y4YeOHBIX 3a/JaHU Hay4YHO-TIONMYJSIPHYIO JMTEpATypy
bu3nyeckoro cojepxkaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu HHTepHeT, BiajeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUS HHPOPMALMU M3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

. CO03/1aBaTh COOCTBEHHbIE NMMCbMEHHBIE U YCTHBIE COOOIIEHMS] Ha OCHOBE MH(MOpPMALUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJEepXkKaHUs, MYOIUYHO MPEACTABIATh PE3YIbTaThl
IIPOEKTHOM WM HCCIEAOBATENIBCKOM JEATENBHOCTH, NPH 3TOM TIPAMOTHO HCIIOJIB30BATh
M3YYEHHBIN MOHATUMHBIN anmapar u3ydaeMoro pasiena (GU3MKH U CONMPOBOXK/IATh BBICTYIJICHUE
npe3eHTalnuen ¢ yuéToM 0ocoOEHHOCTEH ayJTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KonnyecTBo vacos
No HanmMeHnoBanwue paszienoB U TeM DnekTpoHHbIC (IU(PPOBHIE)
KoHTtposbHbIE IIpakTrueckue
/1 IPOrPaMMBbI Bcero 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
Paznen 1. ®usuka u e€ posp B IO3HAHUM OKPYKAIOLIETO MUpa
11 BBoanslii nHcTpykTax no Th. ®usuka 5 bu6mmoreka [JOK
' - HayKa O TIPUPOJIE https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 ) 2 1
VISHTHCCIIE B https://m.edsoo0.ru/7f416194
13 EcTecTBeHHOHAyUHBIN METO/ 2 1 bu6mmoreka [JOK
' HIO3HAHUS https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Paznen 2. IlepBoHauanbHble CBEACHUS O CTPOCHUH BEIIECTBA
bu6mmorexa [IOK
2.1 C 1
TPOCHIE Bettiecta https://m.edsoo0.ru/7f416194
59 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII 9 1 bubnuoteka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHRIE COCTORHI Bemectsa https://m.edsoo0.ru/7f416194
Wroro no pazueny 5
Paznen 3. JIBukeHue 1 B3aUMOJEHCTBUE T
bu6mmorexa [IOK
3.1 M 3
CATITICCROC ABIDKEHHC https://m.edsoo0.ru/7f416194
b K
3.2 Huepuus, macca, II0THOCTh 4 1 nommotexa LO

https://m.edso0.ru/7f416194



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

bubmuoreka [JOK

: .B 14 2
33 Cuna. Bugst can https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Paznen 4. JlaBnenue TBEPABIX T, )KUIKOCTEN U I'a30B
" I[a;neHI/Ie. Ilezez[aqa I[aBz)'ICeHI/Iﬂ . BuGorexa LIOK
: TBEPJBIMH TEJIAMH, KUIKOCTIMHU U
P AN, A https://m.edsoo0.ru/7f416194
razamu
4.2 JlaBIIeHHE KUIKOCTH 5 Bubmmorexa LIOK
' A https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 T™MOC(hEpHOE JaBICHUE 6 https://m.edsoo.ru/7f416194
44 Jle¥icTBUE KUAKOCTH U raza Ha 7 3 bubmuoreka [JOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznen 5. PaboTa u MOIIHOCTb. DHEpPrus
bu6mmorexa [IOK
>1 Pabora 1 MoIHOCTE 3 L https://m.edsoo.ru/7f416194
bu6mmorekxa [JOK
2 IT 1
> POCERE MERAHHEME > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas SHepris 4 L https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOIT'PAMME



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

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM JuaexkTpoHHble (HU(pOBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 Bubmmorera LIOK
' P B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
sy | e : . Sk
' pIKE . cre https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
bu6mmorexa [IOK
2.2 I1 i i 20 1 7
OCTOAHHBII SICKIPIHCCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
UICKTPOMATHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 3 14.5

I[TPOI'PAMME



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

9 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHble (HU(pPOBbHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4eckoe IBMKCHUE 1 10 1 bubmuoreka [JOK
' CIIOCOOBI €70 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAHMOACHCTBHE TE https://m.edsoo.ru/7f41a4a6
bubmuorexka [JOK
1.3 10 3
3aKOHBL COXpaHCHs https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CATITCCIIE KOTChaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CATITTCCRIE BOTHRL. SBYIK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znea 4. CBeToBbIE ABJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubmuorexa [IOK



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

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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: MH3bI ¥ ONTHYECKHE ITPHOOPHI
proop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edso0.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
51 Hcenyckanue v noriomeHme cBera 4 1 bubmmorexa [IOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
: A 7 1
53 FICPHBIC peakiuit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
IT
61 | comprmmmmespen prmasa?d | 9 2 bitmnorera LIOK
' el P https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPO'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonunuectBo yacos Hcnonrs3zoBanue
Ne Jara DIIeKTpOHHBIC IH(PPOBEIC oGopynoBaHus
i Tema ypoxa Beero KountponbHbie IIpakTrueckue VayueHUs OBPA3ORATENBHEIE PECYPCHL uentpa «Touka
paboTEI paboTEI pocta»
BBoaHbII HHCTPYKTaX 10 O3HaKOMJIEHHE C
1 Th.Du3uka — Hayka o 1 upoBoit
npupoze. SBaeHus: NpUpoIbl nmaboparopueit
2 dusnveckue sBICHI 1
3 dusnveckrie BEIMINHBI U UX 1
u3MepeHne
MynbTHIaTYUK
13 UG POBOIA
Ypok-uccienoBanme f:‘lf?p aT,(,)p HH
"U3mepenHne TemnepaTypsl cleon”,
o0opynoBaHue
4 MIPH TOMOTIIH XKHUIKOCTHOTO 1 1 s
TEPMOMETPA U TaTYHKA
" 71a60paTOPHBIX
TEMIIEPATYPBI
pabot u
YYEHUYECKUX
OTIBITOB
MeTo/1bI HAYYHOTO TTO3HAHUS.
5 Onucanne HU3MIECKUX 1 bubnmuoreka IIOK
SIBIIEHUH C IIOMOILIBIO https://m.edsoo.ru/ff09f72a
Mojaeen
VYpok-uccienoBaHue MynbTHAATINK
6 "[IpoBepKa THITOTE3HI: 1 1 13 UG poBoi
JTATBHOCTH TOJIETA MIAPUKA, naboparopuu
MYIIIEHHOTO TOPU30HTAIIBHO, "Releon”,



https://m.edsoo.ru/ff09f72a

TeM OOoJIbIIe, YeM OOJIbIIe o0opynoBaHue
BbICOTA ITycKa" JUIst
7abopaTOPHBIX
pabot u
YYIEeHUYIECKHIX
OTIBITOB
Ctpoenue BeniecTBa. OMBITHI,
7 I[;)[EaSBIBaIOHIIII/IIC JIMCKPETHOE bubmorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTpOEHIE BEIIeCTBa
8 JIBM>KeHHEe YacTHIl BelecTBa bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
MynbTHIaTYUK
13 nrupoBoi
naboparopun
Ypok-ucciiejoBanue "Releon”,
9 «OTBITH IO HAOTIOICHHIO o0opynoBaHue
TEIIJIOBOI'O paCIIMPECHUS A
ra3oB» nabopaTopHBIX
pabot u
YYEHUYECKUX
OTIBITOB
10 ArperaTHbIe COCTOSTHUS
BelIecTBa
Oco0eHHOCTH arperaTHBIX
COCTOSAHHNHU BOOBI.
11 0O06006meHne HJ:) pazneiy bubmorexa LIOK
https://m.edsoo.ru/ff0a0378
«ITepBoHauanbHbIE CBEICHUS
0 CTPOEHUH BEIIECTBA»
Mexanndeckoe IBIKEHUE. BuGmorexa LIOK
12 PaBHomepHOE 1

HEPaBHOMEPHOE JIBUKCHHE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

13 CxopocTts. Enunuiis bubmuoreka LIOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpemeHu Bubmuoreka LJOK
JIBYYKCHUS https://m.edsoo.ru/ff0a0ae4
MynbTHIaTYUK
u3 nudpoBoit
nmabopaTopuu
"Releon”,
15 Wueprus. Macca — mepa Bubmuoreka [HOK o0opynoBaHue
HUHEPTHOCTH TeJ https://m.edsoo.ru/ff0a0c10 TSt
nabopaTopHBIX
pabot u
YYIEHUYIECKHIX
OTIBITOB
InoTHOCTH B TBa. P
16 M;:CBI(I):O6LCG;/IH: (T:enjl Hoa (;:eoT bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
TUIOTHOCTH
MynbTHIaTYUK
u3 1udpoBoit
naboparopun
JlaboparopHas padora Releon”,
o0opynoBaHue
17 «OmnpeneneHne WIOTHOCTH s
TBEPJIOTO TEJa
nabopaTopHBIX
pabot u
YYEHUYECKUX
OTIBITOB
18 Pemrenne 3agau mo teme Bu6nuoreka LJOK
"IInorHOCTH BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuna KaK XapakTepUCTHKA

B3aumMmoercTaug Tei. Crta



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

ynpyroctu. 3akoH ['yka

MynbTHIaTYUK
u3 nudpoBoit
JlaGopaTtopHas pabota fff?paT,?pHH
«/3yueHue 3aBUCHMOCTH eleon,
o0opynoBaHue
20 pactsxeHus (aedopmarim) s
NPY>KUHBI OT MPUIOKESHHON [ ——
CHIIBD»
pabot u
YUECHHYECKHX
OTBITOB
21 [[ABnenme Tarorenns. Cuiia
TSHKECTH
MynbTHIaTYUK
u3 udpoBoit
naboparopun
CBsI3b MKy CUJIOHN TSHKECTH "Releon",
99 1 Maccoii Tena. Bec Tena. bubnuoreka [IOK obopymoBaHue
Pemenue 3amgau no teme https://m.edsoo.ru/ff0al778 BInI:
"Cuna Tsoxectr" nabopaTopHBIX
pabot u
YUESHHYECKHX
OIIBITOB
MynbTHIaTYUK
u3 nudpoBoit
naboparopuu
Cunita TSoKeCTH Ha HX "Releon”,
23 TUTaHEeTaXx. @mnqeiife Bubmorexa LIOK o0opynoBaHue
https://m.edsoo.ru/ff0a1502
XapaKTepUCTUKH TUIAHET JUTst
nabopaToOpHBIX
paboT u

YUCHHUYCCKHUX



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

OIIBITOB

24 Nsmepenue cuir. Bubmuorexa LHOK
JunamomeTp https://m.edsoo.ru/ff0al8cc

bubmuoreka LIOK

25 Bec rena. Henecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHII,

26 HaIpaBJIeHHBIX 10 OJHOMN Bubmuoreka [JOK
npsMoit. PaBHoaelcTByomIast https://m.edsoo.ru/ff0ala70
CHII

97 Pemenne 3amau mo reme
"PaBHoaelicTBytOmAs cri"

28 Cuna TpeHus 1 €€ BUIIBI. bubnmuoreka [IOK
TpeHue B IPUPOIE U TEXHUKE https://m.edsoo.ru/ff0alb9c

MynbTHIATYUK

u3 1udpoBoit
JlaboparopHas pabora naboparopuu
«3yueHne 3aBUCUMOCTH "Releon”,

29 CHJIBI TPEHUSI CKOJIBKEHUS OT Bbubmuorexa [JOK o0opynoBaHue
CHJIBI IABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8 BInI:
CONPHUKACAIOIINXCS 1a00paTOPHBIX
MIOBEPXHOCTE» pabot u

YUEHHYECKHX
OIIBITOB
Pewenue 3anay Ha

30 oInpezencHNe
PaBHOJEHCTBYIOIIEH CHIIBI
Pemenue 3aga4d no remam:

31 «Bec tenay, «I'padudeckoe bubmuoreka IIOK
n3o0pakeHue cum, «CHITbDy, https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS] CHID»

32 KouTponbHas pabora 1o



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TeMaM: «MeXaHu4ecKoe
JIBIDKEHHEY, «Macca,
IJIOTHOCTEY, «Bec Temay,
«['padmueckoe n300pakeHune
cry, «CHIIbI»

MynbTHIaTYUK
u3 nudpoBoit
naboparopun
Hasnenue. CriocoObl Releon®,
33 YMEHBIIICHUS 1 YBEIINICHHS bubmorexa LIOK obopynosarue
ABICHHS https://m.edsoo.ru/ff0a20a6 JUIST
n1ab0paTOPHBIX
paboT u
YUCHUYECKIX
OTIBITOB
JlaBiienue ra3a. 3aBUCHMOCTh
34 JIaBJICHUS Ta3a OT 00bEMa, BHGJI_HOTeKa HOK
e — https://m.edsoo0.ru/ff0a2376
Iepenaua naBneHus
35 TBEPABIMH TEJAMH, Bbubmuorexa [JOK
SKUIKOCTSIMH U Ta3aMHU. https://m.edsoo.ru/ff0a25b0
3akown Ilackamns
MynbTHIATYUK
n3 udpoBoit
nabopatopuu
JlaBiieHrE B )KUIKOCTH U Releon®,
36 rase, BEI3BAHHOE JIEHCTBHEM bubmorexa HOK 00opyoBanue
R ——— https://m.edsoo.ru/ff0a2718 TSt
nabopaTopHBIX
pabot u
YUYEHUYIECKHX

OIIBITOB



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemienue 3agad mo teme

37 «JlaBieHne B )XUIKOCTH U bubmmorexa LIOK
https://m.edsoo.ru/ff0a2826
raze. 3akoH [lackams»
bu6nmoreka [JOK
38 Coobuarotiecs cocy ot https://m.eds00.ru/ff0a2970
39 IM'uppanuueckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
MynbTHIATYUK
n3 nupoBoi
naboparopun
"Releon”,
40 Manomerpsl. 1lopineBoit o0opynoBaHue
JKUJIKOCTHBIA HAcOC JUTS
n1ab0paTOPHBIX
pabot u
YUECHUYECKHX
OIIBITOB
a1 ATtMocdepa 3emiu u Bbubmuorexa [JOK
NPUYUHBI € CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmocdepHoe Bbubmuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
MynbTHIATYUK
n3 udpoBoit
nabopatopuu
H3mepenne aTMocdepHOro “Releon”,
43 aBenus. OIbIT bubmuoreka IIOK o0opymoBaHue
https://m.edsoo.ru/ff0a2da8 IS
Toppuuennu
nabopaTopHBIX
pabot u
YUECHHUYCCKHX

OIIBITOB



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBHCHMOCTb aTMOC(HEPHOTO

44 bu6nmoreka [JOK
ABJICHUS OT BBICOTHI HaJl
A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MODS
Bapomerp-anepou.
45 A P (pr poua bubmmorexa [IOK
TMOC(EpPHOE JaBJICHUE HA
PHOE A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenne 3amayu mo teme "
AtMmocdepHoe naBieHue"
elCTBUE KUAKOCTH U ra3a

47 A A bubmmorexa [IOK

Ha TIOTPY>KEHHOE B HUX TEJIO.

py https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia
MynbTHIATYUK
u3 udpoBoit
nabopaTropuu

JlaboparopHas pabora " P " P

0 Releon",

«Ormpenenenvie

48 P . bubnuoreka [IOK o0opymoBaHue
BBITAJIKABAIOIIEH CHIIBI,

N Iil https://m.edsoo.ru/ff0a33fc BInI:
JICHCTBYIOIICH Ha TeJo,
nabopaTopHBIX
MOTPYKEHHOE B KUIKOCTH
paboT u
YYIEHUYECKHIX
OIIBITOB
MynbTHIaTYUK
u3 nudpoBoit
JlaboparopHas pabora no naboparopuu
teme «Mccnenopanue "Releon”,

49 3aBUCUMOCTH BECa Tella B Bbubmuoreka LHOK o0opynoBaHue
BOJIC OT 00BEMa https://m.edsoo.ru/ff0a3514 TSt
MOTPYKEHHOH B JKUAKOCTh n1ab0paTOPHBIX
YaCTH TEJa» pabot u

YYIEHUYIECKHUX

OIIBITOB



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

bubmuoreka LIOK

50 Hnaparine Tex https://m.edsoo.ru/ff0a3a96
MynbTHIaTYUK
n3 ¢ pPoBOH
JlaboparopHas pabora naboparopuun
"KoHcTpynpoBaHue "Releon",
51 apeoMeTpa Win o0opynoBaHue
KOHCTPYHMPOBAHHE JIOAKHU U JUTS
ompezeneHue eé n1ab0paTOPHBIX
rpy30noabéMHOCTH" paboT u
YIEHUYIECKHIX
OTIBITOB

Pewienue 3anay no reMam:

«IInaBanue cynos.

52 Bosnyxonnalz;};ine» bubmorexa HOK
’ https://m.edsoo.ru/ff0a3654

«JlaBneHnue TBepIbIX TEl,

JKUJIKOCTEN U Ta30B»

KontponbHas pabota 1o

53 TeMe «JlaBiieHue TBepABIX
TeJl, KUJKOCTEU U ra30B»

54 Mexannueckast pabora bubamorexca LIOK

https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EquHuIs: Bu6nuoreka LJOK
MOIIHOCTH https://m.edsoo.ru/ff0a3f82
MynbTUIATYUK
n3 udpoBoit
VYpok-uccnenosanue "Pacuér nabopatopuu

56 MOIIHOCTH, Pa3BUBAEMOM MPHU "Releon”,

moabEMe 110 JiecTHHUIIE" obopymoBaHue
JUTSE

71a00PaTOPHBIX



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

pabot u

YYEHUYCCKHUX
OIIBITOB
TIpocThie MeXaHU3MBI.
57 Prruar. PaBHOBecue cui Ha
pblyare
MynbTHIaTYUK
13 nrupoBoi
nabopatopuu
Priuaru B TexHuke, OBITY U "Relé)on" P
npupoje. JlaboparopHas '
58 5 5 (l: o cc epo ap . 05 bubnuoreka LIOK o0opymoBaHue
Ta «MccmemoBanm .
p . https://m.edsoo.ru/ff0a478e IS
YCIIOBUI paBHOBECHS
n1ab0paTOPHBIX
pbIyara»
paboT u
YUECHUYECKHX
OIIBITOB
Pemenue 3amad 1mo teme
59 v Bu6nmoreka [JOK
«YCIIOBUSA PaBHOBECHUSA
p https://m.edsoo.ru/ff0a48a6
phIyara»
MynbTHIATYUK
u3 1udpoBoit
nabopatopuu
Koappunuent monesnoro " "
- i) Releon",
JEMCTBHUS MEXaHU3MA. SopyoBaRNE
o
60 JlaboparopHas pabota 0.5 124
binic:
«3mepenue KITJT
" nabopaTopHBIX
HAKJIOHHOM IIJIOCKOCTH»
pabot u
YYIEHUYECKHIX
OIIBITOB
61 Pemrenne 3agau mo teme bubmuoreka IIOK

"Pabora, momraocth, KIT/T"

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

62

63

MexaHnudeckas SHEPTHSL.
Kunetnueckas u
MTOTCHITUATbHAS SHEPTHSI

3aKk0oH COXpaHCHUS
MEXaHUYECKOU YHEPTHH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

65

YPpOK-3KCIEPUMEHT I10 TEME
"DKcrepuMEHTaNbHOE
ompeescHNue N3MEHEHUS
KUHETHYCCKON 1
MOTEHIIUAIIBHON SHEPrUU NpU
CKaTbIBaHUU TEJIa I10
HAKJIOHHOM III0CKOCTH"

KonTtposbHas padoTa o
Teme «Pabora ¥ MOIIHOCTS.
OHeprus»

MynbTHIaTYUK
u3 ¢ pPoBOH
naboparopun
"Releon”,
o0opynoBaHue
s
n1ab0paTOPHBIX
pabot u
YUYEHUYECKUX
OTIBITOB

66

Pe3zepeHsiii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHn4ecKkoe IBIkeHne"

bubaunoreka LIOK
https://m.edsoo.ru/ff0adeeb

67

PesepsHslii ypok. Pabora ¢
TeKkcTaMH 110 TeMe " J{aBicHue
TBEPMBIX TEI, )KUIKOCTEH U
razos"

Bu6nuoreka LJOK
https://m.edsoo.ru/ff0a4ffe

68

PesepsHslii ypok. Pabora ¢
TekcTaMHu 110 TeMe "PaborTa.
MormtHocTh. DHEpTHS"

OBLIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KonnuectBo yacoB Hcnonb3oBanue
No Hara DIeKTpOHHBIE U(PPOBHIC
n/m Tewa ypoka Bcero Komrporeisie  lpakririeciie u3ydeHus — oOpa3oBaTeNbHbIE PECYPCHI 000pyAORaHHS
paboThI paboTsI uenrpa «Touka
pocta»
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
1 KI/IHGTP}I]‘IC(I:)KOP'I TEOPHUH U 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
WX OIBITHBIC
MTOATBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJICKYJI
Moaenu TBEPIOTO,
3 mnzzllxoro 51 rzf:oo6pa3Horo 1 bubmorexa HOK
N https://m.edsoo.ru/ff0a540e
COCTOSIHMII BeIllecTBa
OObsicHEeHNE CBOMCTB
TBEPJIOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUM 1
BEILIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TeOpUu
5 Kpucrannnueckue n 1 bubmmoreka [JOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBanue u
6 KaUJUISIPHOCTb. 1 bubnmnoreka HOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTSKEHHE
7 TennoBoe pacmmpenue u 1 bubmuorexa [JOK MynbTHIaTYNK



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

CXKaTuc

https://m.edsoo.ru/ff0a5a26

U3 IUppoBOH

nabopaTopun
"Releon”,
o0opynoBaHue
TSt
1abopaTOpHBIX
paboT u
YYCHHUYECKUX
OTIBITOB
MynbTUIATYNK
n3 U poBoit
naboparopuu
Temneparypa. CBs3b "Releon”,

8 TeMIepaTypsl co o0opyioBaHHe
CKOPOCTBIO TEMJIOBOTO Ut
JIBWKECHUS YaCTHL] 11abopaTopHBIX

paboT u
YUCHHUYCCKUX
OIIBITOB
BuyTpennsist saeprusi.
9 CHZZI())6LI I/I3M€H§HI/I}I bubnuoreia LOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEpruun
10 Buasl Terionepenaun bubmorexa [IOK
https://m.edsoo0.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTueckoe
11 HUCIIOI30BaHUE TETIIOBBIX bu6mmoreka [IOK

CBOWCTB BEILIECTB U
MaTepUajoB B LIEJIX
sHeprocoepekeHus "

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MynbTHIaTYNK
u3 ¢ poBon

nabopaTopun
"Releon”,
12 KonnuecTBO TEMIOTHI. bubmuorexa [JOK obopynoBaHue
VY nenbpHas TEI0eMKOCTh https://m.edsoo.ru/ff0a6976 s
n1abopaTOPHBIX
paboT u
YYICHUYICCKUX
OTIBITOB
YpaBHEHHE TEIOBOTO
13 GEEIcha. Termmooomen u bubmorexa HOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHUE
MynpTHIaTUYNK
U3 HUppoBoH
JlaboparopHnast pabota f;i?f;??pnn
"UccnenoBaHue IBICHUAS ’
14 remnoobmena mpu bubnmnorexka HOK o0opyioBaHUE
. https://m.edsoo.ru/ff0a6a98 s
CMEIIIMBAHUU XOJIOTHOH 1
o " 1a0opaTOPHBIX
ropsiaei BOAbI
pabot u
YUEHUYECKUX
OTIBITOB
Pacuer konmuecTBa
TEIUIOThI, HEOOXOIUMOTO
15 JUIsl HarpeBaHusl Tejla u
BBIIETISIEMOTO UM TIPH
OXJIKICHUN
16 = JlaGopaTtopHas paboTta bubmuoreka [JOK MynbTHIaTYNK



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

"OnpeneneHue yaenabHOU

https://m.edsoo.ru/ff0a6bb0

U3 IUppoBOH

TEIJTIOEMKOCTH BemecTBa" nabopaTopun
"Releon”,
o0opynoBaHue
JUTS
1abopaTOpHBIX
paboT u
YYICHUYICCKUX
OIBITOB

DHeprus TOIIUBA.

17 Yﬂeibﬂaﬂ TEIIOTa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a7b5a

CTOpaHHUs

[InaBnenue u

OTBEp/ICBaHUE

18 KpI/ICI”)FZ.J'IJ'II/I‘ICCKI/IX TeN. bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2

VY enpHas TemiuoTa

TIJIaBJICHUS
MynpTHIaTUYNK
U3 HUppoBoH
nabopaTtopuu

JlaGoparopHas paboTa "Releon®,

19 "Onpesenenye yrenbHoii bubanoreka IIOK 00opyoBaHue
" https://m.edsoo.ru/ff0a72fe =~ nna

TEIUIOTHI IJIaBJICHUS JIbJa
71a00paTOPHBIX
pabot u
YUEHUYECKUX
OTBITOB

20 [TapooGpa3zoBanue u bubnuotexa [JOK

KoHAeHcauus. Mcnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Kunenune. Y neannasn

TCIJIOTa Hap006p330BaHI/IH

1 KOHACHCAIUH.

bu6nuoreka [IOK

21 3aBUCHMOCTh https://m.edsoo.ru/ff0a786¢
TEMIIEPaTyphbl KUTIEHUS OT
aTMoc(hepHOro JaBICHUS
MynpTHUaTYNK
13 ¢ pPoBOH
BrnaxnocTs Bo3ayxa. f;i(l)ep;??pnn
99 'J'I(;i;gzzgiz pabota bubnnorexka HOK o0opynoBaHue
. https://m.edsoo.ru/ff0a7628 s
OTHOCUTETBEHOMN
" n1a0opaTOPHBIX
BJIQYKHOCTH BO3/TyXa
pabot u
YYEHUUECKUX
OMBITOB
Pemenune 3amau Ha
23 ompejaeNeHUE BIAKHOCTH
BO31yXa
[TpuHIMIBEI pabOTHI
TETUIOBBIX JIBUTATENCH.
24 TlapoBas TypOuHa.
JIBuraTens BHYTPEHHETO
CropaHus
KII/I TermoBoro
o5 | ABHTATens. TemoBbie bubnmnoreka HOK
JBUTATEIH ¥ 3aIlUTa https://m.edsoo.ru/ff0a7c7c
OKpY>Karole cpeibl
26 ~ 3aKOH COXpaHEHHs U



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

IIPEBpALLCHUS DHEPTUHU B
TEILIOBBIX IIpoLeccax

IloaroroBka k
KOHTPOJILHOHM paboTe 1o

bubnunoreka LIOK

21 | TeMe "TEILIOREIC ABICHU. https://m.edsoo.ru/ff0a83f2
N3meneHune arperaTHbix
COCTOSHHUH BerecTBa'"

KonTponbHas padota no

28 teme "TernoBbie sIBJICHHUS. bu6mmoteka [IOK
H3meHeHue arperatHbix https://m.edsoo.ru/ff0a86ae
COCTOSIHM BemiecTa"

Onekrpusanus Ten. /[a
29  poja 3IEeKTPUYECKUX
3apsioB
MynbTUIATYNK
u3 1udpoBoit
nmaboparopuun
Ypok-uccienoBanue "Releon”,

30 "OnexkTpu3auus Ten obopyoBaHue
WHAYKIUEN U IIPU I
COMPUKOCHOBEHUH" 11a0OPATOPHBIX

pabot u
YUCHHUYCCKUX
OIIBITOB
B3anmoneiicteue
31 3ap5[)KeI-iIHLIX Tel. 3aKOH bubmmorexa LIOK
https://m.edsoo.ru/ff0a87e4
Kynona
DJIEKTPUYECKOE TOJIE. Bumorexa LIOK
32  HanpspkeHHOCTD

SJICKTPHUYCCKOTI'O ITOJIA.

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpuHuun cyneprno3unumn
NEKTPUYECKUX TTOJIEH

33

34

35

36

37

Hocurenu snmexkrpuueckux
3apsA70B. DJIEMEHTAPHBIN
3apsan. CtpoeHue atoma

[IpoBoaHMKY U
JURJICKTPUKH. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO 3apsiaa

Pemenue 3amay Ha
IIPUMCHCHHC CBOMCTB
QJICKTPHUUYCCKUX 3apPsaA10B

DNEeKTPpUYECKUH TOK,
YCIIOBHSI €TO
CYILIECTBOBAHUSI.
Hcrounuku
AIEKTPUYECKOTO TOKA

JlelicTBUS 2IIEKTPUYECKOTO
TOKa

bubnuoreka [{OK
https://m.edsoo.ru/ff0a8ef6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypoxk-uccienoBanue
"lericTBue
AJIEKTPUYECKOTO TOJISI Ha
MIPOBOTHUKH U
JUDJIEKTPUKA"

MynbTHIaTYUK
n3 nudpoBoit
nmaboparopun
"Releon”,
obopynoBaHue
Ui
1a00paTOPHBIX
pabot u
YUEHHUYECKUX
OTIBITOB



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

DNEeKTPUUYECKHUI TOK B

39 MeTajllax, )KUIKOCTIX 1 bubmmorexa LOK
’ https://m.edsoo.ru/ff0a9838
razax

40 DneKkTpruyecKas 1enb U e€
COCTaBHBIE YaCTH

MynbTUIaTYUK

13 ¢ pPOBOH

nabopaTtopuu
Cuna toxka. JlabopaTopHas "Releon”,
pabota "U3mepenue u bu6mmoreka LIOK o0opynoBaHue

41 0.5
pEryJIMpOBaHUE CUJIBI https://m.edsoo.ru/ff0a8bd6 = s
ToKa" J1a00paTOPHBIX

pabot u
YUEHHUECKUX
OIIBITOB
MynbTHIaTYNK
U3 HUppoBoH
DnexTpuuecKoe nabopaTtopuu
HanpspkeHue. BoipTMerp. "Releon”,

42 JlaGopatopHnas pabora 05 bubmuoreka [JOK o0opyoBaHuE
"Usmepenue u ' https://m.edsoo.ru/ff0a%e14 = mus
peryaupoBaHHe abopaTOPHBIX
HanpspkeHus" pabot u

YIEHUYECKUX
OIIBITOB
ConporuBienue
43 HpO]i)O,I[HI/IKa. VnensHOE Bubmorexa TIOK
https://m.edsoo.ru/ff0aa738
CONPOTHUBIICHHE BEIIECTBA
44 | JlaboparopHas pabota 1 bubmuorexa [{OK MynsTUAATYUK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

45

46

"3aBUCUMOCTh
AIEKTPUIECKOTO
COIPOTHUBIICHUS
MPOBOJHUKA OT €ro JUINHBI,
TUTOIIA ! TTOTIEPEYHOTO
ceueHus u marepuana”

3aBUCUMOCTE CHIIBI TOKA
OT HaNPsDKEHUsI. 3aKOH
Owma 151 yyacTka 1enu

JlaGopatopHnas pabora
"UccnenoBanue
3aBHCUMOCTH CHJIBI TOKQ,
WAYIIETO Yepe3 pe3nucTop,
OT COTIPOTHBIICHHSI
pe3UCTOpa U HATPSIKESHHS
Ha pe3ucrope”

https://m.edsoo.ru/ff0aa738

bu6mmoteka [IOK
https://m.edsoo.ru/ff0aad4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

U3 IUppoBOH
nabopaTopun
"Releon”,
o0opynoBaHue
JUTS
1abopaTOpHBIX
paboT u
YYICHUYICCKUX
OTIBITOB

MynpTHUaTYnK
u3 IUPPOBOH
nabopartopuu
"Releon”,
o0opynoBaHue
Juis
1a0opaTOPHBIX
pabot u
YUEHHUECKUX
OIIBITOB

MynpTHIaTUYNK
U3 HUppoBOH
nabopaTtopuu
"Releon”,
obopynoBaHue
JUTSE
71ab0pPaTOPHBIX
pabot u
YUEHUYECKUX
OTIBITOB



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocaenoBarenbHOE U

47 napajuieIbHOE COCTMHECHUS
MIPOBOJHUKOB
MynpTHIaTYHAK
U3 IUppoBOH
Jlaboparopnas pabota naboparopun
"[IpoBepka mpaBuia "Releon”,

48 CJIOYKEHUS HaIPSKEHUN bubnmnoreka HOK o0opynoBaHue
[IPH [I0CJIEI0BATEIHHOM https://m.edsoo.ru/ff0aaab8  mis
COETMHEHUH JIBYX 1abopaTOPHBIX
pe3uctopon" paboT u

YYICHUYICCKUX
OIIBITOB
MynpTHIaTUYNK
U3 HUppoBoH
JlaboparopHnast pabota f;i?fj;?pnn
" :
49 CEEIZBEEE;;;?;BHM gt bubmuorexa [JOK o0opynoBaHue
https://m.edsoo.ru/ff0aadle  mus
HapaiICIILHOM " 71abopaTOPHBIX
COCIMHEHUH PE3UCTOPOB
pabot u
YUEHUYECKUX
OTIBITOB
Pemrenue 3agaq Ha

5o  [PMMCHCHNE 3aKOHA Oma bubmmoreka [JOK
TUTSL Pa3IMYHOTO https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB

51 Pabora 1 MomIHOCTH bu6mmoreka [IOK

SJICKTPHUYCCKOI'O TOKA.

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

3akon Jlxxoynsa-Jlenna

52

53

54

55

Jlaboparopnas pabota
"OnpezneneHue paboTh U
MOIIIHOCTH
3JIEKTPUYECKOro ToKa"

DneKTpuuecKue Uenu 1
norpedurenu
JIEKTPUUYECKON YHEPTUH B
ob1Ty. KopoTkoe
3aMBbIKaHHUE

[Toxroroska k
KOHTPOJIbHOM paboTe 1o
TeMe "DIIEKTPUYECKHE
3aps/ibl. 3apsKEHHBbIE Tela
¥ UX B3aUMOJIEHCTBHSI.
[TocTrosaHHBII
AJIEKTPUYECKUAN TOK"

KonTponbHas pabota mo
TeMme "DIeKTpuyecKue
3apsibl. 3apsHKEHHBIC Tea
U UX B3aUMOJCUCTBHS.
[TocTostHHBIM
AJIEKTPUYECKUM TOK"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ab660

bu6nuoreka [IOK
https://m.edsoo.ru/ff0abd2c

but6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

MynbTUIaTYUK
U3 IUppoBOH
nabopartopuu
"Releon”,
obopynoBaHue
JUTST
J1a00paTOPHBIX
pabot u
YUEHUYECKUX
OIIBITOB



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

ITocTostHHBIC MAar"HuThbl, UX

56 .
B3aHMOJICHCTBHE
MynpTHIaTYUK
U3 IUppoBOH
nabopaTtopuu
v "Releon”,
OK-HCCJICIOBAaHUE
57 "I/II) . 1 bu6nuoreka [IOK o0opynoBaHue
3y4eHHE TOJICH
i Y https://m.edsoo.ru/ff0ac3d0 = mus
IMOCTOSIHHBIX MAarHUTOB
J1a00paTOPHBIX
pabot u
YYICHUYICCKUX
OIILITOB
MarsauTHog€ I0JI€.
58 MarnuTtHoe moie 3eMiIn 1 bu6nuoreka [IOK
€ro 3HayeHue I KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emiie
MynpTHIaTUYNK
U3 HUppoBoH
nabopaTopuu
OmnsIT OpcTena. " P " P
M Releon”,
arHUTHOE I10JIe
bubmoreka [JOK o0opynoBaHue
59  3IeKTPUYECKOro TOKa
https://m.edsoo.ru/ff0acld2 s
MarauTHOE 1oJjie KaTyIKu
71ab0paTOPHBIX
C TOKOM
pabot u
YUEHUYECKUX
OIIBITOB
[Ipumenenne MynbpTHAATYHK
60 pe oA o 05 bubmuorexa [JOK 3y o I:) oi
JIEKTPOMArHUTOB B . n3 1udpoBoi
P https://m.edsoo.ru/ffO0ac74a HHop
TexHuke. JJaboparopHas nmabopaTopun



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

paborta "U3ydenue "Releon”,
JEHCTBUSI MAarHUTHOTO o0opyioBaHuE
T0JIs1 HA TIPOBOJIHUK C JUTSE
TOKOM" J1a00paTOPHBIX
pabot u
YUICHUYCCKUX
OIIBITOB
DNeKTpOABUTATEH MynsTUAATYUK
MOCTOSIHHOTO TOKA. u3 uudpoBoi
Hcnons3oBanue naboparopuu
AJIEKTPOIBUTATENICH B "Releon”,
g1 | TEXHHIECKHX yCTpPOHCTBAX bubnnorexka HOK o0opynoBaHue
Y Ha TPaHCIOPTE. https://m.edsoo.ru/ff0ac86¢c = s
JlaboparopHnast pabota 1a00paTOPHBIX
"KoHcTpynpoBanue u pabot u
n3yueHue paboTbl YUEHUYECKUX
3neKTpoaBUrarens" OIIBITOB
OmnbrTel @apases. 3akoH
62 3JIEKTPOMATrHUTHOMN
unaykuuu. [TpaBuno
Jlenna
DIIEKTPOreHePaTop.
Crioco0sl mostyueHus
63 ANEKTPUYECKON SHEPTUH.
DNEeKTPOCTaHIIUHN HA
BO300OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU
64 IloaroroBka x

KOHTPOJIbHON paboTe 1o



https://m.edsoo.ru/ff0ac86c

TeMe "DIIEKTPUUECKUE U
MAaTrHUTHBIC SIBJIeHUS"

65

66

67

68

KonrponsHas pabora no
TeMe "DIIEKTPUUECKUE U
MarHuTHBIC sIBJICHUS"

PesepBHbIit ypok. Pabora ¢
TEKCTaMU 0 TeMe
"TemnnoBsie siBiICHUS"

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TeME
"[TocTostHHBII
AJIEKTPUYECKUM TOK"
PesepBHylit ypok. Pabora ¢

TEKCTAMH I10 TEME
"MarguTtHble SBjaeHu"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ach14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accbe

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

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne

/o

Tema ypoka

KommuectBo gyacos

KonTposnnHbIe
Bcero P
paboTsI

IIpakTnueckue
paboTsI

[ara
HU3y4YCHUS

DneKTpoHHbIE HU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

Hcnons3oBanue
o0opyIoBaHUs
nenTpa «Touka
pocta»

MexaHnuecKoe JBUKECHHE.
MarepuanbHas TOUKa

Cucrema orcyera.

OTHOCHUTEILHOCTD
MCXaHHNUYCCKOI'O ABUXKXCHU A

bubnuoreka [JOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOE
MIPSAMOJIMHEMHOE
JIBYDKEHUE

bubnnoreka IIOK
https://m.edsoo.ru/ff0ad19a

HepasHomepHoe
MIPSIMOJIMHEMHOE
nekenue. CpeaHsisa u
MI'HOBEHHAsl CKOPOCTh

[IpssMmonuHeiHOE
PaBHOYCKOPEHHOE
JIBH)KEHUE. Y CKOpEHUE

Ckopoctb
MIPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO
newkenus. ['paduk
CKOpPOCTH

JlaGopatopHnas pabora
"OnpeneneHne yCKOpeHus
Tena npu

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ad8d4

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0adb18

MynpTHIaTUYNK
U3 UppoBoOH
nmabopaTopun



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

PaBHOYCKOPEHHOM

"Releon”,

JBUKEHHUH 110 HAKIIOHHON o0opyoBaHue
IJI0CKOCTH" st
J1a00paTOPHBIX
pabot u
YYCHUUECKUX
OTIBITOB
MynbTUIATYUK
u3 udpoBoit
nmaboparopuun
"Releon”,
3 CBobosHOE TIa/IeHUE TEl. oBopy1oBaNHE 1
Omnpitel [Manmes 1a6OPATOPHEIX
paboT u
YUCHHUYCCKUX
OTIBITOB
PaBHOMEpHOE NBUKEHNE
o oOKpy>xHOCTH. I[1epuo,
9 " qacfg::l o6pameHI/I:sL ’ bubmorexa [IOK
. https://m.edsoo.ru/ff0ael76
Jluneitnas u yriosas
CKOPOCTH
10 LlenTpocTpemMuTenrHoe
YCKOpEHHUE
11 IlepBbiit 3ak0oH HproTOHA. bubmuoreka [JOK
Bekrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeioTona. bubnmnorexka HOK
PaBHOpeiicTBYIOIIAs cHia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubmmorexa [JOK

Cynepno3unus Cui

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Pemenue 3aau Ha

bubnuoreka LIOK

14 FIDHMCLISHHE SAKOHOB https://m.edsoo.ru/ff0aeb6c
HeroTona
MynbTHIaTYNK
U3 HUppoBOH
nabopaTtopuu
"Releon”,
15 Cuia ynpyroctu. 3aKkoH bubnmnoreka [HOK o0opyoBaHue
I'yka https://m.edsoo.ru/ff0aeca2 = mis
J1a00paTOPHBIX
paboT u
YUEHUYECKUX
OIIBITOB
16 Pemenue 3aau o teme
«Cuna ynpyroctu»
MynbTHaTYNK
U3 HUppoBoH
nabopaTtopuu
Jlaboparopnas pabota "Releon”,
17 «OrnpeneneHne KeCTKOCTH bubmmorexa LIOK obopyrosane
https://m.edsoo.ru/ff0aee28 = s
TIPYKUHBDY
1ab0paTOPHBIX
pabot u
YIEHUYECKUX
OTIBITOB
bu6mmoreka [IOK
18 Cuna penns https://m.edsoo.ru/ff0af738
19 Pemenue 3amgad mo reme bubmuoreka [{OK

«Cwuia TpeHusD»

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

MynpTHIaTUYHK
u3 ¢ poBon

nabopaTopun
JlaGopaTopHas paboTta "Releon”,

20 "OnpeneneHue bubmuorexa [JOK o0opynoBaHue
k03 dureHTa TpeHus https://m.edsoo.ru/ff0af8be = s
CKOJIbKEeHUs" n1abopaTOpHBIX

paboT u

YYICHUYICCKUX

OIIBITOB
Pemenue 3agau no reme

21 "3aKoHBI H:IIOTOHa. Cuna bubmmorexa LIOK

https://m.edsoo.ru/ffOafb8e
ynpyroctu. Cuia tpenus"”
MynpTHIaTUYNK
U3 HUppoBoH
naboparopuu
Cuia TsDKeCTH U 3aKOH "Releon",

99 BCEMHPHOTO TATOTCHHUSI. bubmuotexa [JOK o0opynoBaHue
YckopeHue cBOOOHOTO https://m.edsoo.ru/ff0af044 = mus
MaJCHUS 1ab0paTOPHBIX

pabot u
YUEHUYECKUX
OTIBITOB
VYpok-koHpepeHus
"JIBM>KEHHE TEJI BOKPYT

23 rPaBUTALIMOHHOTO IIEHTPa
(Conmueunas cucrema).
lanaktuku"

24 Pemtenue 3amay mo reme bu6mmoreka [IOK



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

"Cuta TSJKEeCTU U 3aKOH
BCEMHUPHOTIO TATOTCHUS"

https://m.edsoo.ru/ff0af5f8

25

26

[TepBas kocmuyeckas
ckopocTbh. HeBecoMocTh u
neperpy3Ku

PaBHoBecue
MaTepUaIbHOW TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO
TeJla ¢ 3aKpEIIEHHON
OCBIO BpalIeHUs

bu6nuoreka [IOK
https://m.edsoo.ru/ff0af33c

bubnnoreka IIOK
https://m.edsoo.ru/ff0afe36

27

28

MowmeHT cunsl. L{eHTp
TSHKECTHU

Pemenue 3amad mo teme

"MowmeHT cuisl. Llentp
TAKECTH"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

30

ITonroroBka K
KOHTPOJIbHOHM paboTe 1o
TeMe "MexaHn4ecKoe
IBHKEHHUE.
BzanmoneiicrBue ten"
KonTponbhas pabota no
TeMe "MexaHn4ecKoe
IBHKEHHE.
BzanmoneiicrBue ten"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b0408

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc Tema. Ummymse
CHUJIbI. 3aKOH COXPAHEHUS
AMIyJIbCca. YIPYroe u

HeyIpyroe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa

MynbTHIaTYNK
u3 ¢ poBoOr
naboparopun
"Releon”,



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

B3auMo/IeiiCTBHE o0opyaoBaHue
JUTSE
J1a00paTOPHBIX
pabot u
YUEHUYECKUX
OTIBITOB
Pemenue 3ana4 no teme
32 "3akoH coxpﬂaHeHI/Iﬂ bubmmorexa [IOK
\ https://m.edsoo.ru/ff0b096¢c
UMITyJIbCa
VYpoxk-koHpepeHuus
33 "PeakTHBHOE ABMKCHHE B
MPpUPOAE U TEXHUKE"
34 Mexanudeckasi paboTa u bubnmnorexka HOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84
MynpTHIaTUYNK
U3 HUppoBoH
nabopaTtopuu
"Releon",
PaboTa criibl TSKECTH,
35 CHTBI YIpYTOCTH H CHITH bubnmnorexka HOK o0opyioBaHUE
https://m.edsoo.ru/ffOb0db8 = s
TPEHUS
1ab0paTOPHBIX
pabot u
YUEHUUECKUX
OTIBITOB
JlabopaTopHas pabota MyabTHIATINK
«Omnpenenenue pabOThI 13 U poBoi
36 CHJIBI TPEHUS TIPH nabopaTopuu
"Releon”,

PaBHOMEPHOM JIBUKCHUU
TeJla 110 TOPU3OHTAIBHON

obopynoBaHue IS



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IIOBEPXHOCTH n1a00paTOPHBIX
paboT u
YYECHUYECCKUX
OIIBITOB
37 CBs3b 9HEprUH U pabOTHI.
[ToreHumanpHas 3Heprust
Kunernyeckas sneprus.
38 Teopema o KHHCTHzeCKOﬁ bubmmorexa [IOK
https://m.edsoo.ru/ff0b0c32
SHEPTUU
39 3aKOH COXpaHEHHS
SHEPTUU B MEXaHUKE
MynbTHaaTYNK
u3 IUppPOBOH
nabopaTtopuu
JlaGopatopHnas pabora "Releon”,
40 Hsyuenne 3akoHa bubnuoreka [JOK o0opyJoBaHuE
https://m.edsoo.ru/ffOb12fe  mns
COXpaHEHUs SHEPTUM
1a00paTOPHBIX
pabot u
YYCHHUYECKUX
OITBITOB
41 KonebarenbHoe NBUKEHUE bu6nuorexa LIOK
U €r0 XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl.
42 BLII-};)}(/)KI[ZLII-IHBIC bubnmnorexa [JOK
https://m.edsoo.ru/ff0b20f0
kosebanus. PezoHanc
43 Marematnyeckuii 1
MPYXKUHHBIA MasSTHUKU
44 Ypok-uccnenoBanue bubmmorexa [JOK MynbTHIaTYNK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

«3aBHCUMOCTb Mepuoja

https://m.edsoo.ru/ff0b197a

u3 IUppoBOH

KoJe0aHui OT KECTKOCTH naboparopuu

MIPY>KUHBI U MACCHI TPy3a "Releon”,
o0opynoBaHue
JUTSE
n1abopaTOpHBIX
paboT u
YUEHHUECKUX
OIIBITOB

[IpeBparenue suepruu

45 [P MEXAHUYECKHUX

KOJ1e0aHusAX
MynpTHUaTYnuK
U3 HUppoBoH
nabopaTtopuu
JIaboparopHast pabota "Releon”,

46 «OrnpeseneHne 4acToThl U bubnmnorexka HOK o0opyioBaHUE
nepuoja KoaeOaHui https://m.edsoo.ru/ffOblaec = mus
MPY>KHHHOTO MasTHUKA) n1abopaTOpHBIX

pabot u

YUEHUUECKUX

OIIBITOB

MyabpTHIATUNK
JlabopaTopHas pabota Y .

u3 uudpoBoi
«ITpoBepka

nabopaTtopuu
HE3aBUCHUMOCTH NEpUoJia bubmuoreka [JOK N N

47 / Releon",

KosebaHuii rpysa, https://m.edsoo.ru/ff0b197a

obopynoBaHue
MOJIBEIIEHHOT0 K HUTHU, OT

JUTST

MAacchl Ipy3a»

J1a00paTOPHBIX



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

pabot u

YYEHUYECKUX
OIBITOB
MexaHW4eCKue BOJIHBI.
48 CBolicTBa MEXaHUYECKUX bubmuorexa [{OK
BOJIH. [IpoonbHbIe 1 https://m.edsoo.ru/ff0b21fe
MOIEPEYHbIE BOJTHBI
VYpoxk-koHpepeHuus
49 "MexaHUYEeCKHE BOJTHBI B
TBEPIIOM TeJIe.
CeiicMuYecKre BOJIHBI"
50 3Byk. Pacnipoctpanenue u
OTpa)KEHHUE 3BYyKa
MynbTUIATYNK
u3 1udpoBoit
Ypok-uccnenoBanue f;i?gj;lopm
51 "Habmtonenue 060pyz[01;aH1/1e IS
3aBHUCHUMOCTH BBICOTHI TaBOPATODHEIX
3BYyKa OT YacTOTHI" paGoT 1
YUCHHUYCCKUX
onbITOB
I'poMKoOCTB 3ByKa 1
52 BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-KoH(pepeHI s
53 "SI:JILTpaSB(b;KpM UHPa3BYK bubmmorexa LIOK
. https://m.edsoo.ru/ff0b23ca
B MPUPOJIC U TEXHUKE
54 [ToaroroBka k bubmuoreka [{OK



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

55

56

KOHTPOJILHOHM paboTe 1o
TeMe "3aKOHBI
COXpaHEHHS.
MexaHnndeckue KoiaeOaHus
¥ BOJIHEI"

KonrponsHas pabora no
TeMe "3aKOHBI
COXpaHEHHS.
Mexanndeckue KoneOaHus
M BOJIHEI"

DNeKTPOMarHuTHOE TO0JIE.
DNeKTPOMarHUTHHIE
BOJIHBI

https://m.edsoo.ru/ff0b25f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

57

58

CsoiicTBa
AJIEKTPOMArHUTHBIX BOJIH
VYpoxk-koHpepeHuus
"[Ikana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanme
AJIEKTPOMArHUTHBIX BOJIH
JUIST COTOBOM CBS3H'"

bu6mmoteka [IOK
https://m.edsoo.ru/ffOb2fe6

59

Ypoxk-uccienoBanue
"N3y4yeHue cBOMCTB
AIEKTPOMArHUTHBIX BOJIH
C TIOMOII[BI0 MOOHMIIBHOTO
tenedona"”

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c

MynbTHIaTYNK
u3 uudpoBoi
naboparopuu
"Releon”,
o0opynoBaHue
JUIs
n1a00paTOPHBIX
pabot u



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

YYEHUYECKUX

OTIBITOB
Pemenne 3anay Ha

60 OTIpeJIeIEHUE YacTOTHI U
JUTHHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpOMarHuTHasI

61 npupoja ceera. CKOpocTh bubnuotexa [HOK
ceta. BonHoBBIE https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETA
HcTounuku cBera.

62 [Ipssmonuneiinoe bubnnoreka HOK
pacrpoCTpaHCHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

MynpTHIaTUYNK

U3 HUppoBoH

nabopaTtopuu
3aKOH OTPaKCHUS CBETA. "Releon”,

63 3epkana. Pemenue 3agau bubnmnorexka HOK o0opyioBaHUE
Ha MPUMEHEHHUE 3aKOHA https://m.edsoo.ru/ff0b38c4  nns
OTpaKEHHUsI CBETa nab0paTOPHBIX

pabot u

YUEHUYECKUX

OTIBITOB
[Ipenomnenue cBera. bubmmotexa [JOK

64
3aKOH MpeTOMIICHHSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHEE Bumorexa LIOK

65 OTpa)KEHHE CBETA.

Hcnonp3oBanue mojHOTO

https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJAX

Jlaboparopuas pabota
"UccneqoBanue
3aBHCUMOCTH yTJjia

MynbTHIaTYNK
13 ¢ pPOBOH
naboparopuu
"Releon"”,

66 MIPEIOMJIICHUS CBETOBOTO o0opynoBaHHe IS
Jy4a OT yIJia MajeHus Ha 7TabopaTOPHBIX
rpanuiie "Bo3ayx- pabot u
crexio"" YUEHHYECKUX

OIIBITOB
VYpok-koHpepeHIus
"Ucnonp30BaHue MOTHOTO
67 BHYTPEHHET0 OTPa)KEHHUS:
CBETOBOJIBI,
ONITUKOBOJIOKOHHASI CBSI3b"
68 JInmu3el. OnTudeckas cuia bu6nuoreka [IOK
JIMH3BI https://m.edsoo.ru/ffOb3f2c
69 IToctpoenue bubnuoreka [JOK
n300pakKeH B INH3aX https://m.edsoo.ru/ffOb444a
MynbTHIaTYNK
u3 uudpoBoi

JlaGopatopHnas pabora fa6op an,)p 1

"Onpenenenue GoKycHOTO Releon”,

70 paccTosHUSA U ONITUYECKOU bubmroreia LIOK obopynosase
. https://m.edsoo.ru/ff0b4206  mnsa

CHJIBI cOOMparomien

J—— T1a00paTOPHBIX
pabot u
YUEHUYECKUX

OIIBITOB



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71

VYpox-koHpepeHuus
"OnTHyecKue JINH30BLIC
npuoops!"

Bbu6nuoreka [IOK
https://m.edsoo.ru/ffOcOa7e

72

73

74

75

I'ma3 kak onruueckas
cucrema. 3peHue
Ypok-koHbepeHIus
"IledexTnl 3penns. Kak
COXPaHUTH 3peHue"

Paznoxenue 6enoro ceera
B crekTp. OnbIThI
Herorona. Cnoxenue
CIEKTPAJIBHBIX 1[BETOB.
Jucnepcus ceera

JlaGopatopHnas pabora
"ONBITHI IO PA3I0KEHUIO
0enoro cBeTa B CIEKTP U
BOCIPHUSTHIO 1IBETA
MIPEIMETOB TIPH UX
HaOII0JICHUN Yepe3
1[BETOBbIE (PUIBTPHI"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b4684

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c0e2a

MynpTHIaTUYNK
U3 HUppoBoOH
nabopaTtopuu
"Releon”,
o0opynoBaHue
JUISE
1a00paTOPHBIX
pabot u
YUEHUUECKUX
OIIBITOB

76

Ypok-nipakTUKyM
"BosHOBBIE CBOICTBA
CBeTa: IUCIEepCHUs,
uHTEephEpeHIH U
nudpaxmus”

77

Omnertel Pe3epdopna u

but6mmoreka [IOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

I1aHeTapHas MOACIIb
aToMa

https://m.edsoo.ru/ff0c12a8

IToctynater bopa. Moneins

8 aroma bopa
Ucnyckanue u
79 MOIJIOIIIEHUE CBETA bu6nmoreka [IOK
aroMoM. KBaHTEHI. https://m.edsoo.ru/ff0c144c
JInHelyaTele CIIEKTPHI
MynpTHUaTYnK
13 ¢ pPOBOH
JabopaTopun
VPpOK-TIPakTUKYM "Releon”,
80  "HabmozieH e crieKTpos bubnuoreka LIOK obopynoBaHue
. https://m.eds00.ru/ff0c1550  nns
WCITYCKaHUS
1a00paTOPHBIX
pabot u
YYEHUYECKUX
OMBITOB
81 PagmoaktuBHOCTS 1 €€ bubmmoreka [IOK
BU/JIBI https://m.edsoo.ru/ff0c1672
Crtpoenue aTOMHOTO sifipa. bubnmnorexa [JOK
82
HyknouHas Mozesb https://m.edsoo.ru/ff0c18ac
83 PagnoaxkTuBHBIE bu6nuorexa LIOK
npeBpatieHus. M3oTonsl https://m.edsoo.ru/ff0clald
Pemenue 3agau no teme:
84 "PaJII/IoaKTI/Il]jHBIe bubmorexa [TOK
. https://m.edsoo.ru/ffOclb4a
MpeBpaIIcHUs
85 [Tepnox monypacnana



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

86

VYpox-koHpepeHuus
"PanyoaKTHBHBIE
W3JIY4YCHHS B TIPUPOJIE,
MEJHIINHE, TeXHUKE"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakuuu.
3aKOHbBI COXPAHEHHUS
3aps110BOr0 U MacCOBOT'O
qucen

bubnunoteka LIOK
https://m.edsoo.ru/ffOc1c58

88

DHeprusi CBSI3u aTOMHBIX
sinep. CBsi3b Macchl U
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

90

Perienne 3aga4 mo reme
"SAnepubie peakun"”
Peaknum cuHTE3a M
nenenus saep. crounuku
sHeprun CoJiHLIA U 3BE3]

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

92

VYpok-koHpepeHus

"SI nepHast JHEpreTukKa.
JlencTBUA paguOaKTUBHBIX
U3JIy4YEHUN Ha JKUBBIE
OpraHusmsl"

IloaroroBka x
KOHTPOJILHOHM paboTe 1o
TeMe "DJIEKTPOMAarHUTHOE
oJie. JNEKTPOMarHUTHbIE
BOJIHBI. KBaHTOBBIE
SIBIICHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c223e

93

KonrtponsHas pabora no
TeMe "DJIEKTPOMAarHUTHOE



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

nosie. DJIEKTPOMarHuTHhIE
BOJIHBL. KBaHTOBEIC

sIBJICHUS"
MynpTHIaTYHAK
U3 HUppoBOH
nabopaTtopuu
[ToBTOpEeHME, 0000IIEHNE. "Releon”,
94 Jlaboparopubie paboThI 11O bubnmnoreka [HOK o0opyoBaHue
Kypcy "B3aumoseiictBue https://m.edsoo.ru/ff0c245a  mis
Ten" J1a00paTOPHBIX
paboT u
YYICHUYICCKUX
OIIBITOB
IToBTOpenue, o6o0mIEeHNE.
Pemmenne pacueTHBIX U
95 Ka‘IGCTBeHI:;-II)IX 3a/1a4 1Mo bubmiorexa LIOK
https://m.edsoo.ru/ff0c2572
teme "TeroBbie
nporecch”
IToBTOpenue, o6o0IEeHNE.
Pemmenne pacueTHBIX U
96 Ka‘IeCTBeHl:;-II)IX 3a/1a4 1Mo bubmiorexa LIOK
https://m.edsoo.ru/ff0c2a22
teme "KIIJI TenmoBsix
nsurareiaei"
IToBTOpenue, o6o0IIEHNE.
Pemenne pacueTHBIX U
97 KaquTBeHIz{I)IX 3a7a4 1o bubnuorexa LIOK
https://m.edsoo.ru/ff0c2b30
teme "KIIJ]
3JIEKTPOYCTaHOBOK"
98 [ToBTOpenue, 0600IICeHNE. bubnmoreka [JOK MynsTUAATYUK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

JlaboparopHbie paboOTHI 1O
Kypcy "CBeToBbIe
SIBIICHUS "

[ToBTOpEeHME, 0000IICHNE.
99 Pabora ¢ Texctamu o

TeMe "3aKOoHbI
COXPAaHEHHUs B MEXaHUKe"

IToBTOpenue, o6o0mIEeHNE.
100 Pabora c Tekcramu o
teme "Konebanus u

BOJTHBI"

IToBTOpenue, o0o0mIeHNE.
101  PalOora ¢ TekcTaMH I10
TeMe "CBETOBBIE SIBJIEHUS"

[ToBTOpenme, 0600IIEHNE.
Pabora ¢ TekcTamu 1o
TeMe "KBaHTOoBas n
anepHas Gpusmnka"

102

https://m.edsoo.ru/ff0c2c52

bubnnoreka IIOK
https://m.edsoo.ru/ff0c2d6a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3044

u3 IUppoBOH
nabopaTopun
"Releon”,
o0opynoBaHue
JUTS
n1abopaTOpHBIX
paboT u
YYICHUYICCKUX
OIIBITOB

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102

27



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YUYEBHO-METOJANYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYHEHUKA

» ®usnka: 7-i kacc: 0a30BbIid ypoBeHB: yueOHuk, 7 kiace/ [lepoimkun .M., Banos A.U.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» ®usnka: 8-i kiacc: 0a30BbI ypoBeHB: yueOHHK, 8 knacc/ [lepeimkun Y. M., Banos A. 1.,
AxkunonepHoe obmiectBo «M3narenbctBo «lIpocBemenue»

» ®usuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kiacc/ [lepeimkun U. M., I'ytauk E. M.,
NBanoB A. U., Ilerpoa M. A., AkiimonepHoe o6miectBo «M3narenberBo «IIpocBenieruey

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIbHBIE PA0OTHL. —5-€
n3nanue,- M.MJIEKCA, 2018.

Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToauueckoe nmocooue/ A.E. Mapon.- M.: [Ipoda, 2018.-
123c.:

A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIC M KOHTPOJIbHBIC pa0doThI-8 kimace 2018 M. Jlpoda
B.B. Illaxmatosa ,0.P. lledep Auarnoctuueckue padotsl -8 kiacc 2020 M. JIpoda
KonTtponsHble u camocTosTenbHbIe padoThl o ¢usuke. 9 kinace/ O.M. 'pomnera. — M.

N3 patenscTBo «OK3ameny, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

1. https://videouroki.net/

2. https://www.yaklass.ru/

3. https://uchi.ru/

4.https://resh.edu.ru

5. http://class-fizika.ru/

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET


https://www.yaklass.ru/
https://uchi.ru/
http://class-fizika.ru/
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