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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢pu3uKe Ha ypoBHE OCHOBHOTI'O 00IIIETr0 00pa30BaHUs COCTaBJICHA HA OCHOBE ITOJIOKEHUIN
U TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTEIbHOW MPOrPaMMBL,
npencrasieHHbix B @PI'OC 00O, a Taxke ¢ yuérom QenepanbHOil pabodell mporpaMMbl BOCHHTAHUS H
Konuenuunu npenogasanus yaeoHoro npeamera « Ousnkay.

Copepxanue mporpaMmbl 1o (u3uke HampaBieHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIUXCS U OPraHU3alUI0 U3ydeHUs: PU3MKH Ha JCSITeIbHOCTHON OCHOBE. B mporpamme
1o (GU3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4ueOHOro mpeamera B peanm3anuu TpeboBannit ®I'OC OO0 x
IUTAHUPYEMBIM JINYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOydYeHUs, a TAaKXKE MEKIPEIMETHBIC CBS3H
€CTECTBEHHOHAYYHBIX YYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[Tporpamma 1o ¢u3wKe ycTaHABIMBACT paclpe/ielieHIe Y4eOHOTo MaTepuraa 1o rojaM ooydeHus (1o
KJlaccaM), TpejjiaraeT MPUMEPHYIO TOCIIEeI0BATEIbHOCTh U3yUeHHS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
MPEMETHOTO COJIEPKAHUS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yUJarOMIMXCsl.

[Iporpamma no usuke pa3paboTaHa ¢ HETbI0 OKa3aHUSI METOAMYECKON TOMOIIU YYUTEIO B CO3TaHUU
paboueii MporpaMMel 0 y4eOHOMY MPEAMETY.

dusuka asugercs CI/ICTGMOO6paBYIOHII/IM AJi1 €CTCCTBCHHOHAYYHBIX y‘-IC6HI)IX MpeaAMCETOB, ITOCKOJIbKY
(bu3nvecKre 3aKOHbI JIS)KAT B OCHOBE IIPOIIECCOB M SIBJICHHI, H3y4aeMbIX XUMHUEH, OHMOI0rHel, aCTpOHOMUEH
1 ¢pusnyecKoi reorpadueii, BHOCUT BKJIAJ B €CTECTBCHHOHAYYHYIO KAPTHHY MHPA, MPEIOCTABISICT Hauboee
SICHBIC 00pa3I[bl IPUMEHEHHSI HAyIHOTO METO/1a [TO3HAHUS, TO €CTh CIIOCO0a MOTYYEHUS JOCTOBEPHBIX 3HAHU T
0 MHpe.

Opna U3 IIaBHBIX 3aja4 (pu3mveckoro oOpa3zoBaHUs B CTPYKType 001Iero oOpa3oBaHMsl COCTOUT B
(bopMHPOBaHNUHN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00y4aroIuXCsl.

N3zyuenune ¢pu3uku Ha 0a30BOM YpPOBHE MPEAINOJaraeT OBIAJCHHUE CIEAYIONIMMUA KOMIIETEHTHOCTSAMH,
XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYI0 TPAaMOTHOCTb:

e HAYYHO O0OBACHATH SIBJICHUA,
e OICHHMBATH U ITIOHUMAThb 0COOCHHOCTU HAYYHOT'O MCCJICIOBAHUS
e HHTCPHPCTUPOBATH NAHHBIC U UCITOJIB30BATh HAYUHBIC JOKA3aTCIIbCTBA JJIA ITOJYUCHUS BBIBOOB.

Ienn u3ydyeHus (GuU3MKM Ha YpOBHE OCHOBHOTO 00mIero oOpas3oBaHus ompeneneHbl B Konnenuuu
npenoaaBaHus yueOHoro npeamera «dusuka» B oOpazoBaTenbHbIX opranu3anusx Poccutickoit deneparumy,
peanu3ymomuX OCHOBHBIE 00Ieo0pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEpKIAEHHOH pemenueM Komneruu
MunuctepctBa npocsetienus Poccuiickoit @enepanuu (nmporokosn ot 3 aekadps 2019 r. Ne [1K4BH).

Henn n3yvyenust pu3nKu:

pUOOpeTeHne NHTepeca U CTPEMIICHHs 00yYaroIuXcs K HAy4YHOMY M3YUYEHUIO TPUPOJbI, Pa3BUTHE

UX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE NPEICTABICHUNH O HAYYHOM METOJI€ MO3HAaHHS U (OPMHPOBAHUE HCCIEIOBATEIHCKOIO
OTHOIIECHHUS K OKPY>KAIOUINM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK PE3ysibTaTa M3yYEHHs] OCHOB CTPOCHHS MaTepUH U
(byHIaMeHTaIbHBIX 3aKOHOB (DH3UKHU;

e (opMupoBaHHE MPEICTABICHUHA O POJU (GU3UKHU IJIs1 PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA;

e pa3BUTHE MPEICTABICHUH O BO3MOXKHBIX cdepax Oynymed npohecCHOHAIbHOW AEATEIbHOCTH,

CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K JTalIbHEHUIIIEMy O0OyYESHHUIO B ’TOM HAIPaBIICHUH.



JlocTikeHre STUX IeNield MporpamMMbl 1Mo (U3MKE Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS

obecrneunBaeTCs PEUHICHUEM CICAYIOMINX 3ada4:

npuoOpeTeHne 3HAHUM O JHUCKPETHOM CTPOSHUHW BEIIECTBA, O MEXAHWYECKHX, TEILJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

MpUOOpeTeHne YMEHUW OMHCHIBAaTh W OOBICHATH (UINYCCKUE SBICHHUS C HCIOJIBb30BAHUEM
MOJTyYCHHBIX 3HAHHIA,

OCBOGHHE METOJIOB PEIICHUS MPOCTEHINX pPacu€THBIX 3aJa4 C WCIOJIb30BaHUEM (DU3HUECKUX
MoJIeJIel, TBOPYECKHUX M MPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOIIOAATH PUPOIHBIC SBICHUS U BBITIOIHITH OMBITHI, JIA0OPATOPHBIE paOOTHI U
IKCIIEPUMEHTAIBHBIC NCCIICAOBAHMS C UCTIOIB30BAHUEM N3MEPHUTEIBHBIX TIPHOOPOB;

OocBOeHHE TPHEMOB paboThl ¢ HHPOpPMAIHEH (HU3NYECKOTO COJCpIKAHUs, BKIItoUash WH(HOPMAIIUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATTU3 ¥ KPUTHUYECKOE OLICHUBAHHE UH(POPMAIINH;
3HAKOMCTBO CO cepamu TpodheCCHOHATBHONW JEATCIBHOCTH, CBSI3aHHBIMU C (DU3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIIKEHUSIX (PU3NICCKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOI'O 00111ero 00pa30oBaHUsl OTBOAUTCS 238

4yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Heziel0), B 8 kiacce — 68 "yacoB (2 yaca B Heneno), B 9 kimacce — 102
4 (34 B HE/IEIIO)

[Ipemiaraemerii B mporpamMme 1o (u3MKe TepedeHb JadopaTOpHBIX pPAa0OT W OMBITOB HOCHUT

pPEKOMEHIaTebHBIN XapaKTep, yUUTeNb JAeTaeT BEIOOP MPOBEACHUS JIA0OPATOPHBIX PabOT U OMBITOB C YUETOM
WHJMBUIYATBHBIX OCOOCHHOCTEM 00YyYarolUXCsl, CIUCKA SKCIEPUMEHTAIBHBIX 3aJaHul, MpeiaraeMbiX B
pamMKax OCHOBHOI'O TOCYIapCTBEHHOIO HK3aMeHa Mo (PU3UKe.

[Ipu peanuzamuu mporpaMmsbl 1Mo npeaMery «Pu3nka» UCIoNb3yeTcss 000pyAOBaHHE COBPEMEHHOTO

00pa30BaTeNbHOrO IIEHTPA €CTECTBEHHO-HAYYHOU M TEXHMUYECKOM HampaBieHHOCTH «Touka Pocray I'BOY
COUI um. E.A. Kuprommna c. bonbmas PakoBka.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Pasnen 1. ®usuka u e€ poib B NO3HAHMHN OKPY/KAIOIIEro0 MUpA.

duznka — HayKa O IIpUupoJe. SIBnenus IIpUpoabI. dusnyeckue SBICHUS: MCXaHUYCCKHUEC, TCIIJIOBLBIC,

OJICKTPUYCCKUEC, MAIHUTHBIC, CBECTOBBIC, 3BYKOBEIC.

dusnueckue BEINMYUHBI. I/ISMCpeHI/Ie (1)I/I3I/I‘-ICCKI/IX BeanuuH. dusznyeckue HpI/I60pBI. HOFpCI_HHOCTL

n3MepeHnil. MexyHapoaHas CucTeMa eIMHULL.

Kak ¢usuka u npyrue ectecTBeHHbIE HayKH HM3y4yaloT Npupoay. EcTecTBEeHHOHay4YHBIH METOJ]

MO3HAHUS: HAO0IeHNEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKEHHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
rUNoTe3, 00BsICHEHNE Ha0II01aeMoT0 siBlieHus. Onucanne PU3nIecKuX sBICHUM C TIOMOIIBIO MOJIETIEH.

1.

Hemoncmpayuu.

MexaHI/I‘IeCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC SIBJICHH.

2. ®uznyeckue NpuOOPHI U MpoIeTypa MPSMBIX U3MEPEHUH aHAJIOTOBBIM U IIU(PPOBBIM PHUOOPOM.



Jlabopamopuusie pabomot u onvimol.

OmnpeneneHue LEeHbI JeIeHUs IKalbl U3MEPUTEIbHOT0 Mprodopa.

N3mepenue paccTossHUMN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pa3sMepoB MajbIX TEJ.

W3mepeHue TeMnepaTypsl IpU MOMOIIH KUAKOCTHOIO TEPMOMETpA U JaTYMKA TEMIEPATYphl.
[IpoBenenue ucciuenoBaHHUS IO MPOBEPKE TUIOTE3bl: NAIBHOCTH MMOJIETA IIAPUKA, ITYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbLIIE, YeM OOJIbLIE BBICOTA ITyCKa.

Sk =

Pasznen 2. HepBonaqanLHHe CBCICHUSA 0 CTPOCHUH BelleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX Pa3MCPHI. OHBITBI, JOKa3bIBAOIHNEC TUCKPECTHOC CTPOCHUC
BCIIIECTBA.

JiBm>keHue dactul BemiecTBa. CBs3b CKOPOCTH ABW)KEHMs 4YacTHUL[ C TemIlepaTypou. bpoyHoBckoe
nBrokenue, uddysus. BzaumozeiicTBue yacTuIl BEIECTBA: IPUTHKCHUE U OTTAIKUBAHHE.

ArperaTHLIe COCTOsAHUA BCHICCTBA: CTPOCHUC I'a30B, )KPI,I[KOCTeﬁ u TBépI[bIX (KpI/ICTaJ'IJ'II/I‘leCKI/IX) TCII.
BzanMocBs3b MCKOY CBOMCTBaMH BCIICCTB B PAa3HbBIX arp€raTHbIX COCTOAHUAX WU UX aTOMHOMOJICKYJIAPHBIM
CTPOCHUCM. OcobenHoctu arperaTHbixX COCTOSIHU I BOJBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKECHHUS.
2. HaGmonenue auddysum.
3. HabGmronenue siBneHul, 0ObSICHIIOMNXCS MPUTSKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEUIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OueHka 1MaMeTpa aToMa METOJIOM PSIOB (C UCIIOIb30BaHUEM PoTorpaduii).
2. OnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ICUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHue u B3aumojieiicTeue Tel.

Mexannueckoe 1BukeHue. PaBHoMepHOe U HepaBHOMEpPHOE ABMKeHNE. CkopocTh. CpenHss CKOpoCTh
TP HEPABHOMEPHOM JIBUKEHHUH. PacuéT myTH 1 BpeMEHH JIBUKCHUSI.

SlBnenne wHepuuu. 3aKOH WHEpUMH. B3anmoneiicTBHE Tel Kak NpUYMHA HM3MEHEHUS CKOPOCTH
NBUKEHUd Tell. Macca kak Mepa nHepTHOCTH Teina. [ImoTHocTs BemecTBa. CBs3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHUIIC 00BEMA BEIIECTRA.

Cuita kak XxapakTepUCTHKa B3auMoaelcTBus Tesl. Cuia ynpyroct u 3akoH ['yka. M3mepeHne cuisl ¢
IIOMOUIBI0 TUHAMOMETpA. SIBI€HME TATOTEHUs M cuia TshkecTH. Cuila TSHKECTH Ha JIpyrux IulaHeTtax. Bec
tena. HeBecomocth. CiioxeHHe Cuil, HalpaBJICHHBIX MO OJHOW mpsiMoil. PaBHopeicTByromas cwi. Cuia
TpeHMsl. TpeHHe CKOIbKEHNS U TPEHUE NOKoA. TpeHue B IpupoJie U TEXHUKE.

Jemoncmpayuu.



HabntoneHne MexaHMYeCcKOro ABMKEHUS Tela.

N3mepeHnne CKOpOCTH MPSAMOJIUHENHOTO JBUKECHUS.
HabnroneHue siBieHus: HHEPLUU.

Habnronenne u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOW MPSIMOM.

Sk v =

Jlabopamopuvie pabomol u onvimol.

1. Ompenenenue CKOPOCTH PaBHOMEPHOTO JBUKEHHUs (IIAPUKA B YKUAKOCTH, MOJIEJIN IEKTPHUUECKOTO
ABTOMOOWIIS U TaK Jajiee).

2. OrmpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUs OpYCKa WK IIapHuKa 110 HAKJIOHHOW INIOCKOCTH.

3. OmnpezeneHue MWIOTHOCTH TBEPJOTO TENA.

4. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTsDKEHUS (Ae(opMaliui) npy>KUHbl OT IPUII0KEHHON
CHUJIBL.

5. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI TPEHMS CKOJIBKEHHUS OT Beca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEH U Ta30B.

Janenue. CriocoObl YMEHBIIICHUS U yBEIMYCHUS JaBieHus. JlapieHue raza. 3aBUCUMOCTh JIaBJICHUS
raza or o0npéma, Temreparypsl. [lepenaua naBieHus: TBEPABIMU TEIaMH, XUJIKOCTSIMH U Tra3amH. 3aKOH
[Tackans. [IlneBMaTnueckue MamIMHbIL. 3aBUCUMOCTH JaBIEHUS KUJKOCTH OT TyOuHbl. ['uapocraTuueckuii
napaaokc. CooOmaromuecs: cocyibl. [ uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emmn u armocdepHoe AaBieHue. [IpHUMHBI CyIIECTBOBaHHMS BO3IYLIHOH OOOJOYKH
3emiu. OnbiT Toppuuennu. M3mepenue atMochepHOro AaBiaeHus. 3aBUCUMOCTb aTMOC(EPHOIo IaBIECHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOopsl 1715 u13MepeHnst aTMOCPEPHOTO J1aBICHUS.

JleiicTBUE *KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BhITanikuBaroas (apxuMeioBa) cuia. 3aKoH
Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Iepenaua naBieHUS KUIKOCTBIO U Fa30M.

Coobmarommmecst CoCyIbl.

I'mppaBnmueckuit mpecc.

[IposiBnenue nelictBus aTMoc(hepHOTO JaBICHHUS.

3aBUCHUMOCTH BBITAKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOHN YacTH Tella U MIIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcoBue 11aBaHus TEN: IJIABAHUE WK TIOTPYKEHUE TEN B 3aBUCHUMOCTH OT COOTHOILIEHUS INIOTHOCTEMN
TeJa U )KUJIKOCTH.

XN W=

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUAKOCTh YaCTH TEa.

2. OmpepeneHrie BBITATKUBAIOLIEH CUJIbL, JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOUIEH CHJIbI, IEUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT MAcCChI
TeIa.

4. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIONIECH CHJIbI, JICUCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIAKOCTh YaCTH TeJIa U OT INIOTHOCTH SKUKOCTH.



5. KoHcTpyHnpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHHUE JIOJIKH B OTIPEACIICHUE €€ TPy30IT0AbEMHOCTH.
Pasznea S. Pabora u MOIIHOCTH. DHEPrus.
Mexanunueckas pabota. MOITHOCTb.
[IpocTeie MexaHU3MBI: pbiuar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBHUIO paBHOBECUS phIyara.
[IpuMeHeHne mnpaBuiia paBHOBECHSl pblyara K OJOKy. «3ojoTtoe mpaBuiao» mexanuku. KIIJ mpocteix

MECXAaHU3MOB. HpOCTLIC MCXaHH3MBI B 6BITy U TCXHHUKCE.

Mexanu4deckast SHEPIrus. Kunernueckas u NMOTCHUHAJIbHAA SHCPIUs. HpeBpameHI/Ie OJHOIro BHAA
MEXaHUYECKOMN OHCPI'H B ﬂperﬁ. 3akoH COXpaHCHUA DHCPIUr B MEXAHUKC.

Hemoncmpayuu.
1. TIpumepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopuvie pabomsl u onvimol.

1. Ompenenenue paboOThl CWIbI TPEHUS HPU PABHOMEPHOM JBIMIKEHHM Tejla IO TOPU3OHTAIbHOM
MTOBEPXHOCTH.

2. HccnenoBanue ycioBUil paBHOBECHS pblyara.

N3mepenue KII/[ HaKJIIOHHOM IIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOH SHEPIHH.

W

8 KJIACC

Pa3gen 6. TerioBbie IBJICHUS.

OCHOBHBIC TTOJI0KCHHS MOHCKYHHpHO-KHHeTquCKOﬁ TCOpHU CTPOCHUA BCHICCTBA. Macca u pa3Mephl
ATOMOB M MOJICKYII. OHBITI)I, MOATBCPKAAOIIMEC OCHOBHBIC ITOJIOKCHUA MOHGKynﬂpHOKHHCTH‘ICCKOﬁ TCOpHH.

Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOrO COCTOSIHUM BeriecTBa. Kpucramnnueckue u amop(HbIe
tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH W TBEPABIX TEN HAa OCHOBE IOJOKEHHH MOJEKYJISPHO--
KHUHETH4ecKoi Teopun. CMauynBaHue U KaWJUIPHBIE sIBJIEHUS. TernoBoe paciiupeHue u cxxaTue.

Temnepatypa. CBsi3b TEeMIIEpPATyphI CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YacTULl. BHYTpeHHssI SJHEpIUsl.
CriocoObl M3MEHEHHs] BHYTPEHHEH HEepruu: Terionepeiada U copepiienne padotsl. Buabl Temionepeaayu:
TEILIONPOBOJHOCTb, KOHBEKIIMS, U3JIyYEHUE.

KonnyectBo TemnoTel. YaenbHas TEMI0EMKOCTh BemlecTBa. TerngooOMeH M TEmIoBOE PaBHOBECHE.
VpaBHeHue TernnoBoro 6ananca. [lnaBinenne n oTBepeBaHNe KPUCTAIUINYECKUX BEIIECTB. Y 1ebHAs TEIUIOTa
riaBnenus. [lapooGpazoBanue u konaeHcanus. Mcnapenne. Kunenue. Y nenpHas TerioTta napoodpa3oBaHusi.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(HEPHOTO AaBIICHUS.

BnaxnocTs Bo3ayXxa.

3Hepr1/1;1 TOIIJINBA. YILGJIBHEUI TCIJIOTA CrOpaHusl.



[Tpunnumne: padote! TemnoBbix aeurateneit KI1J[ remoBoro npurarens. TenaoBbie ABUTATENN U 3alTUTA
OKpYKarOIIEeU Cpeibl.

3aKoH COXpPaHCHUA U NPCBpALICHUSA SHCPIr'UU B TCINIOBBIX MPOLCCCAX.

Jemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO JTBHYKEHUS.

Ha6monenue nuddysum.

HalGmronenue siBeHni CMauyuBaHUsI M KAlTWJUISIPHBIX SIBICHHH.
HaGroieHre TemioBoro pacimpeHus Tedl.

N3menenue naBiaeHus ra3a mpyu K3MEHEHHH 00bEMa M HAarpeBaHUH WJIHA OXJIAXKICHHH.
[IpaBuna nuamepeHus TemnepaTypsbl.

Bunsl Tenonepenaun.

OxJtaxkaeHre mpu COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepIIeHUN PaOOTHI BHEITHUMU CHIIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BELLIECTB.

11. HabGaronenue KumneHus.

12. Habmonenre mocToOSIHCTBA TeMIIEpaTyphl PH TIABJICHUH.

13. Moenu TeIuIoBBIX ABUTaTEIIEH.

XN W=

Jlabopamopuusie pabomot u onvimel.

OmnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSIKECHUS.

OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOW COJIM WM caxapa.

OnbIThI 10 HAOIIOJEHHUIO TETIJIOBOTO PACIIMPEHUSI Fa30B, )KUJKOCTEH U TBEPIBIX TEJI.

Onpenenenue 1aBiIeHNs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCHMOCTh JIaBJIEHUS BO3AyXa OT €ro 00bEMa M HAarpeBaHUs WIIU

OXJIAXKICHHUSL.

6. IlpoBepka rumoresbl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKON
TpyOKe OT TeMIepaTyphbl.

7. HaOmronenue W3MEHEHMs BHYTPEHHEW SHEpruM Teja B pe3yjbTaTe TeIvlonepeaadyd U padoThbl
BHEILHUX CHUIIL.

8. MHccnenoBanue siBieHUs TEII00OMEHA IPU CMEIIMBAHUM XOJIOIHOM U ropsiuell BOJBI.
OmnpeneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOIO BOJOM IpH TEMIo0OMEHe C HarpeTbiM
METAJUIMYECKUM [IUINHAPOM.

10. Onpenenenne yaenbHON TEMNIOEMKOCTH BELIECTBA.

11. MccnegoBanue npoiiecca UCIApEHHUs.

12. Onpenenenne OTHOCUTEIbHON BIIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaeabHON TEIUIOTHI IJIABJICHUS JIbJA.
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Paznen 7. DiiekTpuyeckue 1 MarHuTHbIE SIBJICHUS.

DnekTpusanusa Ten. J[Ba poga 3iIEKTpUYECKUX 3apsaoB. BzamMmopelcTBue 3apsiKEHHBIX TeNl. 3aKOH
KynoHa (3aBUCHMOCTD CHJIBI B3aMMOJICHCTBHSI 3apSKEHHBIX TNl OT BETMYUHBI 3aPSIIOB U PACCTOSIHHSI MEKIY
TeIamMu).

OnekTpuueckoe Tmone. Hampspk€HHOCTH — dneKTpudeckoro mojis. IlpuHIuMm — cyneprno3unuu
ANEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM yYPOBHE).

Hocurenu »siekTpuyeckux 3apsioB. DJIEMEHTApHBIA dSJeKTpudeckuil 3apsan. CTpoeHue aroma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.



DJIEKTPUYECKUH TOK. Y CJIIOBHS CYyIIECTBOBAHUS AJIEKTPUUECKOr0 TOKa. ICTOUHHUKY MOCTOSHHOTO TOKA.
JIeficTBUS 3JIEKTPUUECKOr0 TOKA (TEMI0BOE, XUMUUYECKOE, MarHUTHOE). DJIEKTPUUECKHUI TOK B KHUAKOCTIX U
rasax.

9JI€KTpI/I‘leCKaH LCIIb. Cuira TOKa. BHeKTquecxoe HaITpsIZKCHUC. COHpOTI/IBHeHI/Ie IIpOBOAHHKA.
YaenbpHOE COIIPOTUBJICHHUEC BCIICCTBA. 3akon OMma IJIg ydaCTKa LCIIH. IlocnenoBarenpHOC U napajajiCJbHOC
COCAMHCHUEC ITPOBOJIHUKOB.

PabGota M MOIIHOCTH 3JIEKTPHUUECKOro ToKa. 3akoH Jkoyns—JleHma. DnekTpuueckue Uenu Hu
NOTPeOUTENN IEKTPUIECKOM s3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTosiHHBIE MarHUTHL. B3anmoaeicTBrE TOCTOSIHHBIX MarHUTOB. MarautHoe rosie. MarautHoe mosie
3emMid U ero 3HaueHue ais ku3Hu Ha 3emsie. OnbIT Opcrtena. MarHuTHOE MOJ€ 3JIEKTPUYECKOro TOKa.
[lpumeHeHne SIEKTPOMAarHUTOB B TEXHHWKE. JlelicTBME MarHUTHOTO TIOJII HAa MPOBOJAHUK C TOKOM.
DNEeKTPOABUTATEINb TOCTOSTHHOTO TOKA. VICIOIb30BaHNE AIIEKTPOABUraTENeH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIIOPTE.

Omnpitel @apazes. SIBneHue snekTpoMarHuTHoW uHIyKuuu. IlpaBuno Jlenua. DinexkTporeHepartop.
Crioco0ObI TOTyHYEHHS STICKTPUIECKON SHEPTUH. DIIEKTPOCTAHIIMN HAa BO30OHOBJISIEMBIX UCTOUHUKAX SHEPTUH.

Hemoncmpayuu.

DJeKTpu3aius Tell.

JIBa poaa 3JIeKTpUUYECKUX 3apAJI0B U B3AUMOAEHCTBUE 3apSHKEHHBIX TEL.
YCTpoUCTBO U IEHCTBUE DIIEKTPOCKOIIA.

DneKTpoCTaTHIYECKast MHIYKITUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpOBOTHUKY W TUBIEKTPUKH.

MoaenupoBaHHie CUIIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJISL.

M cTOYHUKH TIOCTOSTHHOTO TOKA.

JlelicTBUS DIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKUIN TOK B JKUJIKOCTH.

. I'a30Bblii paspsn.

. I3mMepeHune cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 2J1eKTpUYECKOr0 HAIIPSKEHUS BOJIBTMETPOM.

. Peocrar u MarasuH cONnpoOTHBICHUI.

. B3auMmoeiicTBHe MOCTOSHHBIX MarHUTOB.

. MopaenupoBaHre HEBO3MOKHOCTH Pa3EIEHUS MOJTOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarautHoe nose Toka. DIeKTPOMarHur.

. JleficTBME MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.

. MccnenoBanue sSIBICHUS AE€KTPOMATHUTHON UHTYKIIVH.

. OnpiTel Papajes.

. 3aBUCHMOCTb HaINpPaBJICHUS HHAYKIMOHHOTO TOKA OT YCIOBHI €r0 BO3HUKHOBEHHS.
. DJeKTpOreHepaTop MOCTOSIHHOTO TOKa.
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Jlabopamopuvie pabomul u onvimol.

1. OnpIThI 10 HAOTIOJECHUIO SJIEKTPU3ALUY Tl MHIAYKIMEH U IPH COTPUKOCHOBEHUH.
2. HccnenoBanue AEMCTBUS 3JIEKTPUUECKOIO MOJIS HA POBOJHUKU U AUDJIEKTPUKH.



COopxka u mpoBepKa pabOThl AIEKTPUIECKON SN MTOCTOSTHHOTO TOKA.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAIPSIKEHUS.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U

HaIlpsKEHUs Ha PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JEKTPUUYECKOIO COINPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOLIAU TONIEPEYHOr0 CEYEHHS U MaTepHala.

8. IIpoBepka mpaBuiia CI0KEHMs HAIPSDKEHUM IIPU NTOCIIE0BATEIIBHOM COCIMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuiia Jjisi CUIIbI TOKA ITPU HNapaAJIEIIbBHOM COEAMHEHUHU PE3UCTOPOB.

10. Ompenenenue pabOThI IEKTPUIECKOTO TOKA, MAYILETO Yepe3 pe3ucTop.

11. Onpenenenyrie MOIHOCTH 3JIEKTPUUECKOr0 TOKA, BBIICISIEMON HA PE3UCTOPE.

12. McenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes3 JaMIIOUKy, OT HAIIPSKCHUS Ha HEH.

13. Onpenenenue KII/ narpeBaresns.

14. VccnenoBaHnne MarHUTHOTO B3aMO/IEHCTBHS TOCTOSIHHBIX MarHUTOB.

15. M3y4yeHre MarHUTHOTO MOJIs IOCTOSSHHBIX MarHUTOB IIPU UX OObETUHEHUH U Pa3Ae/iCHUH.

16. MccnenoBanue NeUCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOLIKE 3aBUCUMOCTD CUJIbl B3aUMOJACHCTBUS KaTYLIKH C TOKOM U MAarHuTa OT
CWJIbI TOKA U HAIPaBJIEHUS TOKA B KaTyIIKE.

18. N3yueHue neicTBUSI MAarHUTHOTO MOJISI HA IIPOBOAHUK C TOKOM.

19. KoHcTpyupoBaHue U U3ydeHrue paboThl 3JIEKTPOIBUTATENS.

20. Uzmepenue KIIJ anexkTpoaBUraTeIbHOM YCTaHOBKH.

21. OnbITEl 1O MCCIEAOBAHUIO SIBICHUS AJIEKTPOMArHUTHOM HHIYKIMM: MCCIEI0BAaHUE H3MEHEHUI

3HAUYEHMS U HAMPABJIEHUS] UHAYKIIMOHHOIO TOKA.

S wv kW
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Paszpnen 8. Mexanuyeckue siBJICHHUSA.

Mexannueckoe JBHKeHUe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBWKEHHUSA. PaBHOMEpHOE INpsMOIUMHENHOE ABMKeHue. HepaBHOMepHOE MPSAMOIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAasl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHoyckopeHHOE npsiMoIHeiTHOe BkeHne. CBoOoHOe nagenne. OnbITel [anues.

PaBHOMepHOE nBMKEHUE MO OKpyxkHOCTH. Ilepmon u wacrora oOpamenus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpemMuTenbHOe yCKOpEHHE.

[Tepse1it 3akoH HeroTona. Bropoit 3akon Herotona. Tpetwnit 3akoH HeroToHa. [IpuHiumn cynepnosunuu
CHIL

Cuna YHOpyrocTu. 3akoH FyKa Cuna TPCHUs: CUJIa TPCHUS CKOJIBXKCHUA, CUJIa TPCHUA IMOKOA, APYTruc
BUJIbI TPCHUA.

Cuiia TSHKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TaieHus. J[BukeHue riaHeT
Bokpyr Counnia. [TepBas kocMudeckasi Ckopocth. HeBeCOMOCTh U meperpys3KH.

PaBHOBecue wMarepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Tenmo. PaBHOBecwe TBEPAOrO Tena C
3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

WNmnynbee Tena. M3menenne umnyibsca. VMiynbe cuiibl. 3aKOH COXpaHEHMs uMIyJibca. PeakTuBHOE
JBUKCHHE.



Mexannueckasi pabota U MourHOcTh. PaboTa cui TsbKkecTH, ynpyroctd, TpeHus. CBsI3b SHEPrUu U
pabotel. [loreHnanpHass YHEPTUS Tela, MOJHITOTO HaJl TOBEPXHOCTHIO 3eMiH. [loTeHIManpHas SHEpPTUs
cxaTtod mnpyxkuHbl. KuHeTnueckass sHeprus. TeopemMa O KHHETHMYECKOM HSHEPrHM. 3aKOH COXpPaHEHMS
MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

N
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7.
8.
9

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

Habnronenne MexaHU4ecKoro ABMKEHHSI TEJIa OTHOCUTENLHO PAa3HBIX TeNl OTCUETA.

CpaBHeHHe myTeld M TPACKTOPUHM ABM)KEHUS OIAHOIO M TOTO K€ TejJa OTHOCUTEIBHO Pa3HbIX TeEl
orcyéra.

H3mepenune CKOpOCTH U YCKOPEHHMSI IPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBUKCHMUS.

Habnronenne nBrKeHHs Tela 10 OKPYKHOCTH.

HaGntoneHne MexaHMUYeCKUX SIBICHUH, mpoucxoadumx B cucteMme orcuéra «Tenexxka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHTEIILHO KaOUHETa (PU3UKH.

3aBHCUMOCTb YCKOPEHHMsI T€Jla OT MACChI TeJla U IEHCTBYIOIIEH HA HETO CHUJIBL.

Habnronenne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJ.

W3meHeHune Beca Tea IpU yCKOPEHHOM JIBUKEHHH.

[Iepenava nmmysbsca Ipu B3aMMOJIEHCTBUM TEIL.

[IpeoOpa3oBaHus 3HEPTUM MPH B3aUMOIECHCTBUU Tell.

CoxpaHeHHne UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBUU.

CoxpaHeHue UMIyJIbCca IPU aOCOIIOTHO YIIPYTOM B3aUMO/JICHCTBUU.

HabnroneHne peakTHBHOTO JIBHYKCHHS.

CoxpaHeHue MEXaHU4YEeCKOH HEPruH MpU CBOOOTHOM Ia/ICHHUH.

CoxpaHeHre MEXaHUYECKON PHEPTUH MPH IBUKEHUU TeJa MO/ A1eWCTBUEM IIPYKHUHBIL.

Jlabopamopuvie pabomsl u onvimol.

e N

11.

KoncTpyupoBanue TpakTta sl pasroHa M JAJIbHEWILIET0 PAaBHOMEPHOIO JBWKEHHS IIapUKa HIIH
TEJEeKKH.

OmnpeneneHne CpeaHEH CKOPOCTH CKOJBKCHHS OpycKa WIIM JIBIDKEHUS IMapuKa 10 HAKJIOHHON
TJIOCKOCTH.

Onpenenenne yCKOPEHUS Tella IPU PAaBHOYCKOPEHHOM JIBIYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBIDKEHUHU 0e3 HaudaibHOU
CKOPOCTH.

[IpoBepka THUMOTE3bI: €CAM MPU PABHOYCKOPEHHOM JBIKEHHUU O€3 Ha4dallbHOM CKOpPOCTH MYTH
OTHOCATCA KaK psag HEYETHBIX YUCCII, TO COOTBETCTBYIOIINEC ITPOMEKYTKHU BPEMEHU OAMHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMATBbHOTO JTABICHHUS.
Omnpenenenue kodppuimeHTa TPEHHUS CKOTBKCHHSI.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Ompenenenne pabOTHl CHIIBI TPEHHS TPU PABHOMEPHOM JBM)KCHHUH Tela 1O TOPU30HTAIBHOM
MTOBEPXHOCTH.

. Onpenenenre pabOTHI CHIIBI YIIPYTOCTH MPHU MOIBEME TPy3a C MCIOIH30BAHUEM HEMOJBUKHOTO U

MMOABUKHOTO OJIOKOB.
N3ydeHne 3aKk0HAa COXPAHCHHS SHEPTHH.

Pa3zgen 9. Mexannueckue KoJae0aHUA M BOJIHBI.

KonebarenbHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: MEPHOJ], YacTOTa, aMILTUTYAA.
MareMaTuueckuii ¥ py>KHHHBIA MasSTHUKHU. [IpeBpalienne sHepruu npu KojaeOdaTeIbHOM JTBHKCHUH.



3aryxatomue kosieOaHus. BreiHykneHHbie konebanus. Pesonanc. Mexanndyeckue BoJiHBI. CBOMCTBa
MCXAHHUYCCKHUX BOJIH. HpouoanHe nu HOHGpG‘-IHbIG BOJIHBI. I[JII/IHa BOJIHBI U CKOpOCTB eé paCHpOCTpaHeHI/IH.
MexaHu4ecKkre BOJTHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeicOTa TOHa. OTpaskeHue 3Byka. lHbpa3ByK U yiIbTpa3ByK.

Jemoncmpayuu.

Habmronenune xonebaHuii Te Mo AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
HaGmoenne konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habnronenne BBIHYKACHHBIX KOJIeOaHUI U pe30HaHCca.

PacnipocTpaneHre mpo1oIbHBIX ¥ ONEPEYHBIX BOJIH (HA MOJICIIN).

HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHIA pEe30HAHC.

AN A

Jlabopamopuusie pabomot u onvimol.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTHYeCKOr0 MasiTHUKA.

OmnpeneneHue 4acTOThI U IEPHOAA KosleOaHU NPY>KUHHOI'O MasTHUKA.

HccnenoBanue 3aBUCMMOCTH NIEpHoAa KoJIeOaHNH OABEIIEHHOIO K HUTH Ipy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHU MPYKUHHOIO MasgTHUKA OT MACChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH IEpUOJIa KOJIeOaHU rpy3a, OABEIIEHHOI'O K HUTH, OT MacChl rpy3a.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh ME€pHO/ia KOJeOaHUHM NPYKUHHOI'O MasTHUKA OT MacChl
rpy3a 1 )KECTKOCTH INPYKUHBI.

7. W3MepeHune yckopeHHsi CBOOOHOTO MajieHuUsI.

AR

Pasnen 10. D1eKTPOMArHUTHOE 10JI€ M 3JICKTPOMATHUTHbBIC BOJIHBI.

QHGKTpOMaFHI/ITHOe ImoJIc. 9HeKTpOMaFHI/ITHHe BosHbI. CBOICTBA SJICKTPOMArHuTHBIX BOJIH. IIIxana
OJICKTPOMArdHMTHBIX BOJIH. Hcnons3oBanne OJICKTPOMArdvuTHBIX BOJIH JJIA COTOBOM CBSI3U.

9HeKTpOMaFHI/ITHa$I Impupoaa CcBeTa. CKOpOCTL cBeta. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.
1. V3ydeHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Paznea 11. CBeToBbI€ SIBJICHHUS.

JlyueBast moxenb cBera. Mcrounuku cBera. I[lpsMonmHeiliHoe pacnpocTpaHEHHE CBeTa. 3aTMEHMs
Comuua u Jlynsl. Otpaxenue cBeta. [Imockoe 3epkasio. 3aKOH OTpa)Xe€HHUsI CBETA.

[Ipenomsienne cBera. 3akoH npenomieHus cBera. [losHOe BHyTpeHHee OTpaKEHHE CBETA.
Vcrnonb30BaHue MOJHOTO BHYTPEHHETO OTPAYKEHHS B ONITHYECKUX CBETOBOAX.



Jlunza. Xop nydeit B muH3e. OnTuueckas cuctema ¢oTtoanmnapara, MUKpPOCKOIIa U TeJieckorna. a3 kak
onTHYECKasi CUCTEMA. BIU30pyKOCTh U 1aTbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B ciekTp. OnbiTl HetoToOHA. CriokeHHe clieKTpasIbHbIX 1IBETOB. [lucnepcus
CBeTa.

Jemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonmyuyenne n300pakeHUA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHYecKuil CBETOBO/I.

Xom Iydei B coOmparomiei JTnH3e.

Xox Jydel B pacCenBaroLeH JIMH3E.

[Tonydenue n300paxeHuii ¢ TOMOIIBIO JINH3.

9. Ilpunuun aeiictBus (oToamnmnapara, MUKPOCKOIIa U TEJIECKOIa.
10. Mopens rina3za.

11. Pa3znosxenue 6enoro cBeTa B CIEKTP.

12. Tlomyuenue 6enoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopuusie pabomot u onvimel.

1. HccrnenoBanue 3aBUCUMOCTH YTJIa OTPAXEHUS CBETOBOTO JIy4a OT yTJia MaJIeHusl.

N3ydenne xapakTepuCTHK H300pakeHUs MTpeIMeTa B IIIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yTiia TIPEJOMIICHHS CBETOBOTO JIy4a OT yIJIa TaJeHHs Ha TpaHHIe
«BO3IYX—CTEKIIO».

[Tonyuenue n300paskeHH ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIEKTP.

OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB IIPU WX HAOIIOCHUN Yepe3 IBETOBbIC (DUIBTPHI.

W
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Paznen 12. KBanToBble siBJIeHHS.

OmnsiThl Pesepdopaa u manerapuas moaens aroma. Mozens aroma bopa. Mcnyckanue u nornioieHue
ceera aromMoM. KBaHTHI. JIMHEWYaTbIe CIEKTPHI.

PagnoaktuBHOCTE. Anba, 6eTa- U ramma-usnydenus. CTpoeHre aToMHOTO sjipa. HykioHHast Moienb
atoMHoro siapa. M3otonsl. PaguoaktuBHbIe npeBpaiienus. [lepuos momypacmnaaga aTOMHBIX sIEP.

SAnepHple peakuu. 3aKOHBI COXpPAHEHHUS 3apsSI0BOTO U MACCOBOTO YHCEI. DHEPTrHUsl CBS3M aTOMHBIX
sep. CBsi3b Macchbl ¥ 3Hepruu. Peakiuu cunTe3a u aenenus siaep. Mcrounnku sneprun CosiHLA U 3BE3L.

Hz[epHa;I OHCPICTHUKA. I[CﬁCTBPIH paarnOaKTUBHBIX PI3J'Iy‘-IeHHI>i Ha JXUBBIC OPraHU3MBI.

Jemoncmpayuu.

1. CnoexTpsl U31y4YEHUs U MOTJIOIIECHHUS.
2. CrekTpsl pa3jaMyuHbIX I'a30B.



CnekTtp Bomopoaa.

Habmtonenue TpexoB B kamepe Busbcona.

PaboTta cuéTunka MOHU3UPYIOMNUX U3TyICHHM.

Perucrpanus u3iayyeHus: IpupoOIHbIX MUHEPAJIOB U IIPOLYKTOB.

S wv kW

Jlabopamopuvie pabomol u onvimol.

1. HaGutoieHue CIUIOIMHBIX U JIMHEHYaThIX CIIEKTPOB M3IIy4EHHUs.
2. HccnenoBanue TPeKOB: U3MEPEHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusim).
3. H3mepeHue paaroakTUBHOIO (OHA.

IToBTOPHUTENBHO-00001IAKOIMIA MOLYJIb.

[ToBTOpHTENBEHO-0000MAOMMK  MOAYJIb NpeAHA3HAYeH I CHUCTEMAaTH3aluu W 000OLIeHUS
MPEMETHOTO CO/ICPIKAHUS U OIBITA JESITeIbHOCTH, TPUOOPETEHHOTO NP U3YUYECHUHU BCETO Kypca (GU3UKH, a
TaKke sl MOJArOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY OJK3aMEHy MO (H3HKe I O0O0ydJaroIuxcs,
BBIOPABIINX ATOT YUEOHBIH MPEIMET.

HpI/I HU3YUCHUU JAaHHOT'O MOAYJIA PCAIIU3IYIOTCA U CUCTCMATU3UPYIOTCA BUJbI ACATCIIbBHOCTH, HA OCHOBC
KOTOPBIX o0OecreunBacTCs JOCTMIKCHUC TMPCAMCTHBIX W MCETAIPCIMCTHBIX INIAHUPYCEMBIX PE3YJIbTAaTOB
O6y‘leHI/I${, (I)OpMI/IpyeTCSI CCTCCTBCHHOHAYYHAA I'paMOTHOCTb: OCBOCHHC HAY4YHBIX MCTOAOB HCCICAOBAHUA
SIBIICHHUI npupoAabl W TEXHHUKHU, OBJIAACHUC YMCHUAMHU O0BACHATH CI)I/IBI/I‘-IGCKI/IG SABJICHUA, TIPUMCHSA
IMOJYYCHHBIC 3HAHUA, pCIIATh 3a4a41, B TOM YUCJIC KAUCCTBCHHLIC U OKCIICPUMCHTAJIbHBIC.

HpI/IHI_[I/IHI/IaJ'IbHO ,Z[CHTCJIBHOCTHBII;'I XApaKTCp MOaHHOI'O pasjaciia pealin3yCTCda 3a CUéT TOro, 4To
06yt1a1011mec;1 BBIITOJHAIOT 3alaHWsA, B KOTOPBIX UM IMPCAJIaracTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHUW pacrmo3HaBaTh M HAYYHO OOBSACHATH (PU3WYECKUE SBICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCETHEBHOMN KU3HU,

HCII0JIb30BAaTh HAYYHBIC MCTOAbI HMCCJICIOBAHUS (1)1/131/I‘ICCKI/IX $IBJ'IGHI/II>1, B TOM YHCJIC IJIA IMPOBCPKU
THUIIOTE3 U NOJYUYCHUSA TCOPCTUICCKHUX BBIBOIOB;

OOBSICHATH HAay4YHBIC OCHOBBLI HanOoJiee BaXKHBIX JOCTHKEHUI COBPCMCHHBIX TeXHOHOFI/Iﬁ, Halrpumep,

MPAKTUYCCKOr0o HMCIOJb30BaAHUA Pa3JINYHBIX HCTOYHHMKOB OSHCEPTHMU Ha OCHOBC 3aKOHa IPEBpallCHUA H
COXpAaHCHUA BCCX U3BCCTHBIX BUIO0B SHCPIUH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3yquI/IC (I)I/ISI/IKI/I Ha YpPOBHC OCHOBHOI'O 06]].[61“0 O6p8.30BaHI/IH HaIlpaBJICHO Ha HOOCTHUIKCHUC
JIMYHOCTHBIX, MCTANTPCIMETHBIX U IPCIMCTHBIX 06p330BaTeJ'IBHI)IX PE3YJIbTATOB.

B pe3ynprare n3ydenus GU3MKA HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus y 00ydaromerocs 0yayT
c(hOpMHUPOBAHEI CIEAYIONINE JINYHOCTHBIE PE3YNIbTAThI B YACTHU:

e 1) naTpHOTHYECKOr0 BOCTIMTAHMA:



e —TIPOSBJICHHE UHTEPECA K UCTOPUH M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PH3NYECKON HAYKH;

e —IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

e 2) rpaskAAHCKOr0 H yYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e —TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KJICHUH OOIIECTBEHHO 3HAYUMBIX M STHYECKHUX IPOOIIeM,
CBSI3aHHBIX C TIPAKTHYECKUM MTPUMEHCHHEM JOCTHKCHUHN (PU3UKH;

e —OCO3HaHMWE BAXHOCTH MOPATbHO-3TUUYECKUX MIPUHIIUIIOB B JAEATEIHLHOCTH YUEHOTO;

e 3)3CcTeTHYeCcKOro BOCIIMTAHMS:

e —BOCHPHSITHE ICTETUYECKUX KAUueCTB PU3NUCCKON HAYKHU: €€ TAPMOHUYHOTO MMOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

e —OCO3HAHME [IEHHOCTH (DPU3MYECKON HAYKH KaK MOIIHOTO HWHCTPYMEHTa MO3HAHWS MHPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUNA, BAXKHEHIIIEH COCTABIISIIONICH KYJIbTYPHI;

e —pa3BHUTHE HAYYHOU JTHOOO3HATEIHLHOCTH, HHTEPECA K HCCIIEAOBATEIBCKON IEATEIIHBHOCTH;

e 5) popMupoBaHus KyJbTYPbI 310POBbS U SIMOLMOHAJIBHOI0 0JIATONIOJIYYHS:

e —OCO3HAHME IIEHHOCTH Oe30macHoro obOpasza >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE,
BOKHOCTH TIpaBuJI O€30I1aCHOTO TOBEJIEHUs Ha TPAHCIOPTE, HA J0pOrax, C DJIEKTPUUECKHUM H
TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e —chopMHupOBaHHOCTH HaBBIKA PEQIICKCHH, IPU3HAHUE CBOCTO MTPaBa Ha OMIUOKY U TAKOTO XK€ IpaBa y
JPYToro 4eI0BeKa;

e 06) TPYI0OBOI0 BOCIIUTAHUS:

e —AaKTUBHOE YyYacTHE B PEHICHUH MPaKTUYECKHX 3amady (B paMKax CeMbH, 00pa3oBaTEIbHOU
OpraHu3alu, Topoja, Kpasi) TEXHOJIOTUYECKOW U COIMAIbHON HANPaBIEHHOCTH, TPEOYIOLNX B TOM
quciie ¥ GU3NICCKUX 3HAHUI;

e —HHTEPEC K MPAKTUYECKOMY M3YyUYECHHIO TTPOo(deccHil, CBI3aHHBIX C (PUBHKOM;

e 7)3K0JIOTHY€CKOI0 BOCIIUTAHUS:

e —OpHUEHTAalMs HA MPUMEHEHHE (PU3NYECKUX 3HAHUU JJIA PEIICHUs 3a/1ad B 00JIACTU OKPY’KAOIIEH
Cpelibl, INIAHUPOBAHUS IIOCTYKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYIKAIOILIEH CPEbL;

e —OCO3HaHHE INI0OATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PeIIeHUs;

e 8) azanTanuu K U3MEHSIIOIIMMCS YCJIOBHAM COLMAIBLHON U MPUPOTHOM Cpebl:

e —MOTPeOHOCTh BO B3aWMOJICUCTBUU TPHU BBITOJTHEHUH HCCIECIOBAHUN U TMPOEKTOB (PUINYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

e —TIOBBINICHHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO JCSITEIbHOCTD;

e —moTpeOHOCTh B (HOPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4ucie (OPMYIUPOBATH HJEH, MOHSITHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBIICHUSX;

e —O0CO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTh (hU3UKY;
e —IUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUI;
e —CTpeMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aMMOCBA3HM MPUPOJIbI, OOIECTBA U SKOHOMUKHU, B TOM

YHCIIe C UCTIOIb30BaHHEeM (PU3UUECKIX 3HAHUM;
e —OIIEHKA CBOUX JEHCTBUI C y4E€TOM BIMSHHUS HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TTTOOATBHBIX
MOCJIEICTBUN.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHus mporpamMmbl 1Mo (pu3MKe Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHHS Yy
oOyudatomerocsi Oyayt chopmupoBaHbBI MeTanpeAMeTHbIE Pe3yabTaThl, BKIIOUYAIONINE TO3HABATEIHHBIC
YHHUBEpCaTbHbIC YUeOHbIC ACHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS, PETy IS THBHBIE
YHHUBEpCallbHbIC YUeOHbIC ICHCTBHSL.



ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

Ba3oBble JJornueckue aeicTBus:

e BBIBJIATH M XapaKTEPHU30BATh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SBICHUI);

e  YCTaHABJIMBATH CYIIECTBEHHBII NMPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS sl 000OIICHNS U CPAaBHEHUS;

e  BBIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUHSI B PACCMATPUBAEMBIX (aKTax, JaHHBIX U HAOJIOCHUSX,
OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSM;

e BBIBJIATH IPUYMHHO-CIICICTBEHHBIC CBSI3M IIPU N3YyUCHHUU (PU3NYIECKUX SIBICHUH U MTPOIIECCOB, AETaTh
BBIBOJIBI C MCIIOJIb30BAHNEM JIEAYKTUBHBIX U MHIYKTHBHBIX YMO3AKIIOUEHHUH, BBIIBUTATh THIIOTE3HI O
B3aUMOCBS35X (DPU3MUCCKUX BEITHYHH;

e CaMOCTOSITEJIBHO BBIOMPATH CIOCO0 penieHns y4eOHOH (pu3ndeckoi 3a1aun (CpaBHEHNE HECKOIBKUX
BapUAHTOB PEIICHHs, BHIOOpP HamOoJIee MOAXOISIIET0 C YY4ETOM CaMOCTOSATENFHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBaTelbLCKHeE AeiiCTBHSA:

e HCIIOJIB30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT IT03HAHUS;

e IMPOBOJUTH IO CAMOCTOSTEIBLHO COCTABICHHOMY IJIAaHY OIIBIT, HECIOXKHBIA (PU3NUECKUM SKCIIEPUMEHT,
HeOoJIbLI0e HCCIeJ0BaHNE (PU3UUECKOTO SBICHHUS;

e OIICHHWBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMALIUIO, ITOIyUYEHHYIO B XOJI€ UCCIICIOBAHUS
WM DKCIIEPUMEHTA;

e  CaMOCTOATEIbHO (OpMyIHpoBaTh OOOOIIEHUS W BBIBOABI 10 pe3ysbTaTaM IPOBEIEHHOTO
HaOJI0ACHNUS, OMbITA, UCCIIEI0BAHMS;

e TPOTHO3UPOBATH BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKUX IMPOILIECCOB, a TaKKE BBIIBUTATh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ undopmanueii:

e TMPUMEHSATH PA3IUYHbIE METO/Ibl, UHCTPYMEHTBI U 3aMPOCHI NP MOUCKE U 0TOOpe MHPOPMAIK WU
JAHHBIX C y4ETOM NPEeASIOKEHHON yueOHO! (pU3nuecKoi 3aauu;

e AHANU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO Pa3IMUHbIX BUJIOB U GOpM
[IPEACTABICHUS;

e  CaMOCTOATEIbHO BHIOMPATH ONTUMANIBbHYIO (OpMY MpeACTaBieHUsI HHDOPMALMK U WITIOCTPUPOBATD
pelaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, TuarpaMMaMu, MHOM rpauKoi u 1X KOMOMHALIUSMHU.

KoMMmyHukaTHBHBIC yHHBepcalbHbIe y4eOHbIE JeHCTBHUSA:

e B X0Je 00cyXJeHus: ydeOHOTO MaTepuana, pe3yabTaToB JIA0OPATOPHBIX PabOT U MPOEKTOB 337aBaTh
BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMBI M BHICKA3bIBATh UICH, HAIICJICHHBIC HA PEIICHHUE 3a/1a91 1
nojJiep>kaHue O6JIaroKenaTeIbHOCTH OOIIEHUS;

e  COTOCTAaBIIATH CBOM CYXACHUS C CY>KIECHUSIMH JPYTUX YUaCTHUKOB JIMAJIora, 00HAPYKUBATh PA3INIHE
U CXOJCTBO MO3UILIMIA;

e BBIPAXaTh CBOIO TOUYKY 3PCHHS B YCTHBIX M MMCbMEHHBIX TEKCTAX;

e MyOJUYHO TPEACTABIATH PE3yJbTAaThl BBITOJHEHHOTO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIE0BaHMS, TIPOSKTA);

e TOHUMMAaTh U KCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHONW U MHIUBUIYaIbHOUW pabOThI MpU pPEIICHUU
KOHKpETHOU (hU3MUecKoil mpoOIeMbl;



e TMPUHUAMATh LEIH COBMECTHOH [ESATETHHOCTH, OPTaHU30BBIBATH NEHCTBHUA MO €€ IOCTHIKEHHIO:
pacmipenenaTb poiiu, 00CYKIaTh MPOIECCH M Pe3yIbTaThl COBMECTHON pabOoThI, 0000IaTh MHEHHUS
HECKOJBKUX JTIOJCH;

e  BBINOJIHATH CBOIO YacTh Pa0OTHI, TOCTUTAs KAYECTBEHHOTO PE3yJIbTara Mo CBOEMY HAMPABICHHUIO U
KOOPJIMHUPYS CBOU JICHCTBHUS C IPYTMMHU YJICHAMU KOMaH/IbI;

e OIGHWBATh KAueCTBO CBOETO BKIaJga B OOIMMNA TPOAYKT IO KPUTEPUSM, CAMOCTOSATEIHHO
c(OpMyYITHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE Y4eOHbI€ 1eCTBUSA

Camoopranuszaums:

e BBIIBJIATH NMPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYaIHIX, TPEOYIOMIMX Ul pelieHus] (Pu3ndecKux
3HAHUM;

e OpHEHTHUPOBATHCS B PA3JIMYHBIX IOAXOAAX HPUHATHUSA pEIICHUN (MHAWBUIyabHOE, IMPUHATHE
peleHys B rpyme, IPUHITHE PeIIeHui rpynmnoil);

e  CAMOCTOATEIBHO COCTABJISTH AITOPUTM pEIICHUs (PU3NUECKON 3a7auu WIM IUIaHA UCCIIEI0BAaHUS C
yu€TOM HMMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeaaracMble
BAPUAHTHI PEILICHUN;

e JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJBbHBIA HHTEJJIEKT:

e JIaBaTh aJCKBATHYIO OLICHKY CUTYallUH U IIpeJIaraTh IUIaH €€ U3MEHEHUS,

e OOBSICHATH MPUYUHBI JOCTUKEHHS (HEIOCTUXKEHUS) pe3ybTaTOB JEATENIbHOCTH, J1aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY;

e BHOCHUTH KOPPEKTUBBI B JIESITENLHOCTD (B TOM YHCJIE B XOJ BBINOIHEHUS (PU3UUECKOTO UCCIIEIOBAHUS
WM IPOEKTA) HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIMXCS CUTYaINH, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEH;

e OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUAM;

e CTaBUTH ceOs HA MECTO APYTOTo YEJIOBEKA B X0JI€ CIIOpa WM AUCKYCCUU Ha HAYYHYIO TEMY, TOHUMaTh
MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;

e TMpHU3HaBaTh CBOE IpaBO HAa OUIMOKY NMpHU peleHuu (PU3MYECKUX 3ajady WU B YTBEP)KICHHUSIX Ha
Hay4HbIEC TEMBI U TAKOE K€ IIPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 7 kjacce mpeIMeTHbIE pe3yJjbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTH Y O0YHAIOIUXCS YMEHUI:

e  HCIIONH30BATh MOHATH: (PU3NUECKHEe U XUMUYECKHUE SBICHUS, HAOIIOICHUE, SKCIIEPUMEHT, MOIEb,
TUMO0TE3a, €IUHUIBI (U3NYECKUX BEIMYMH, aTOM, MOJEKYJa, arperaTHble COCTOSHHUS BEIIeCTBa
(TBEpHoe, KHIKOe, Ta3000pa3HOE), MEXaHWYECKOE [BIDKEHUE (paBHOMEpPHOE, HEpPaBHOMEpPHOE,



MIPSIMOJTMHEHHOE), TPACKTOPHsI, paBHOJCHCTBYIOMAs cuia, nedopmanus (ympyras, IiacTHdeckas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IbI;

paznuuath sBieHus (auddysus, TemnoBoe IBMKEHUE YaCTHI[ BEUIECTBa, PAaBHOMEPHOE IBUKECHHE,
HEpaBHOMEPHOE JIBIDKCHHME, WHEpIHs, B3aMMOJCHCTBHE T, paBHOBECHE TBEPIBIX Tel C
3aKperIEHHON OCBIO BpallleHHUsd, Meperadya AaBlIeHUs TBEPABIMU TENAMHU, KUAKOCTAMU U Ta3aMu,
aTMoc(epHOEe NaBJICHUE, TUIABAHUE TEJI, MPEBPALICHUS MEXaHHMYECKOW PHEPruu) MO OMUCAHUIO MX
XapaKTepHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacro3HaBaTh MPOSIBIICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM YHUCIIE
¢usnueckre SBJICHUSI B MPHUPOJAE: NPUMEPHl ABMKEHHS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOHM U
HEXXHUBOW MIPUPOJIC, ACUCTBUE CHIIBI TPEHUS B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOCPEPHOTO JTaBIICHUS
Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO, pbIlyark B TeJie YeI0BeKa, IPH 3TOM MEPEBOIUTH MPAKTHUECKYIO
3ajady B yueOHYI0, BEIICTISTH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NUECKUX SIBIICHHIA;
OIMCHIBATh M3yUEHHbIE CBOMCTBA TN M (PU3UYECKUE SIBICHUSA, UCHOJIb3Ys (PU3NUECKHE BETUUMHBI
(macca, 00BEM, TUIOTHOCTD BEIIECTBA, BPEMs, yTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CHJIAa YIPYTOCTH,
CHJIa TSKECTH, BEC TeJla, CUJIa TPeHHUsI, TaBjeHue (TBEPAOro Tela, )KUIKOCTH, ra3a), BRITAJIKUBAIOIIAS
cuiia, MexaHWueckass paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHIIBI, KOA()(HUIIUEHT I0JIE3HOTO
NEHCTBUS MEXaHM3MOB, KMHETHYECKas W TOTCHIMAlbHAs DHEPrus), MpPU OINUCAHUU MPABUIBHO
TPaKTOBAaTh (PU3MUECKUN CMBICIT HCITOJIB3yEeMbIX BEJIMUWH, UX 0003HAYCHUS U CIUHUIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIIME JAHHYIO (U3MUYECKYIO0 BEJIUYUHY C JIPYTUMU
BEJTMYUHAMU, CTPOHUTH IPaUKU H3yUEHHBIX 3aBUCUMOCTEH (DU3HMUSCKUX BEIINYNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHUS U MPOIECCHI, UCIONb3Ys MPaBUIIA CIOXKEHUS
cun (BHONB OHOM Tmpsimoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, MPaBUIIO PaBHOBECHUS
peruara (070Ka), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHUYECKOW PHEPruu, Mpu
3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA ¥ 3alMCHIBATH €T0 MATEMATUIECKOE BHIPAKCHHE;
OOBSCHATH (PU3NUECKHE SBICHHUS, TPOLECCHl U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTyaluil
MIPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO-CICACTBCHHBIC CBS3H, CTPOUTH
o0BsicHeHHEe U3 1—2 JOrMYecKHX 1IaroB ¢ Omopoi Ha 12 U3yueHHBIX CBOMCTBA (PU3NUYECKUX SIBICHMUIA,
(U3NYIECKHUX 3aKOHA WITM 3aKOHOMEPHOCTH;

pemate pacuéTHele 3a7auu B 1—2 AeWCTBUSA, WCHONB3Yys 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOIIHE
¢u3nveckne BEIMUYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/a4d 3alHChIBATh KpPaTKOE YCIOBHE,
MOJICTaBIATh (hU3MUECKHUE BENUYHHBI B (POPMYIBI M MPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JaHHBIe, HEOOXOMMBIE ISl pEIICHUs 3a/1a4, OI[CHUBATh PEATMCTHYHOCTh MOMYYSHHOH (hU3NIecKoi
BEJTMYUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX METOJIOB, B OTIMCAHHUN
WCCIIETIOBAHMS BBIACIATH IPOBEpsieMOe MPEANoIoKeHUe (THIIOTE3Y), pa3indaTh U HHTEPIPETUPOBATh
MOJTyYSHHBIH Pe3yJIbTaT, HAXOAUTH OMIMOKH B XO/I€ OIBITA, JIEJIaTh BBIBOJBI IT0 €TI0 PE3yJIbTaTaM;
MPOBOANUTH OMBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUM WIM (PU3NYECKUX CBOWMCTB Tel:
(bopMyIHpOBaTh TPOBEPSIEMBIE MPEAIOIOKEHHSA, COOMpaTh YCTAHOBKY W3 TPEIIIOKEHHOTO
000py10BaHUsl, 3aMUCHIBATH X0/ OMBITa U (DOPMYIHPOBATH BHIBOBI;

BBITTOJTHATH TIPSIMBbIC U3MEPEHUS PACCTOSHHSI, BDEMEHH, MacChl Tella, 00bEMa, CHITBI U TEMITePaTyPhI C
MCIOJIb30BAaHNEM aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUs MPUOOPOB C YIETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUIl;

MIPOBOJMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOU (PU3UUYECKOM BETMUMUHBI OT APYTOH C MUCMOIE30BaAHUEM
MPSMBIX M3MEPEHUHN (3aBUCMMOCTH TYTH PAaBHOMEPHO JBIIKYIIETOCS Tella OT BPEMEHHU JIBYIKCHUS
Tena, CWIbl TPEHHUS CKOJIbLKEHUs OT Beca Tella, KadecTBa OOpabOTKH TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CWJIBI TPEHHUS OT TUIOMIAJN CONMPUKOCHOBEHUS TEJN, CHIIBI YIIPYTOCTH OT YAJTHHEHUS
MIPYKUHBI, BRITAIKHBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YACTH Tella U OT TUIOTHOCTHU JKUAKOCTH,
€€ He3aBHCHUMOCTH OT IJIOTHOCTH TeJIa, OT TITyOHHBI, Ha KOTOPYIO MTOTPY’KEHO TEJI0, YCIOBUH TUTaBaHUs
TEJ, YCIOBUW PAaBHOBECHS pblyara 1 OJIOKOB), y4aCTBOBAaTh B INTAHUPOBAHUHU yUeOHOTO HCCIEI0OBAHNUS,
coOMpaTh YCTAaHOBKY W BBINOJHATH W3MEPEHUS, CIEAys TMPENIOKECHHOMY IUIaHy, (DUKCHPOBATH
pe3yNbTaThl MONYYEHHOW 3aBUCHUMOCTH (DH3UYECKHX BEIMYUH B BHJIE MPEAJIOKEHHBIX TaOIUIl U
rpaduKoB, JeNaTh BHIBOJBI IO PE3YIbTaTaM UCCIICOBAHHUS,

MPOBOAUTH KOCBEHHBIE H3MEpEeHUs (U3NYECKUX BEIMYMH (IJIOTHOCTh BEIIECTBA JKUIKOCTH U
TBEPJIOTO Tella, CHJIa TPEHUSI CKOJBKCHHUS, TAaBJICHUE BO3/lyXa, BRITATKUBAOIIAS CUJIA, JCHCTBYIOIAS
Ha MOTPYKEHHOE B KHUJAKOCTh TEJ0, KO UIMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX MEXAHHU3MOB),



Clleysl TIPEITIOKCHHON MHCTPYKIMH: TTPH BBIMOJHEHUH U3MEPEHUI cOOMPaTh IKCIIEPUMEHTAIBHYIO
YCTQHOBKY M BBIYMCIISITH 3HAYCHNE HCKOMOW BEJTHMUYUHBI;

e coOmroaTh NMpaBuiia TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000PYA0BAHUEM;

e yKa3plBaTh MPUHIUMBI JCUCTBUS TNPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHl, TEPMOMETD,
JTMHAMOMETp, COOOINAIONIMECs COCY/bI, 0apoMeTp, pbluar, MOJBKHBIA W HETOJBMKHBINA OJIOK,
HAKJIOHHAS MIOCKOCTB;

e  XapaKTEpU30BATh PUHIIMIIBI ACHCTBHUS U3yUYSHHBIX MPHOOPOB U TEXHUUECKUX YCTPOMCTB C ONOPOH Ha
UX OmHMcaHus (B TOM 4YHCIE: MOAIIUITHUKH, YCTPOHCTBO BOJONPOBOJAA, THUAPABIMYECKHH Ipecc,
MaHOMETp, BBICOTOMED, TIOPITHEBON HACOC, APEOMETP), UCIIOIB3YsI 3HAHUS O CBOMCTBAX (PU3HUECKUX
SBJICHUI U HEOOXO0JMMbIe (PU3MUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

e TMPHUBOAWTH TpPUMEPHl (HAXOIUTh HH(GOPMAIMIO O MPHUMEPax) MPAKTHYECKOTO WCIIOIb30BaHUS
(bu3MUeCKUX 3HAHWI B TOBCEIHEBHOM JXU3HU sl oOecrieueHus: 0€30MacHOCTH MpH OOpalleHun C
npubopaMH M TEXHUYECKHMH YCTPOHCTBAMHU, COXPAHCHHS 3/I0POBbSI M COOIIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

e OCYHICCTBJIATH OTOOp HMCTOYHWUKOB HH(popManmu B VHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
MOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U IyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICJIATh UHPOPMALIUIO, KOTOPAs SIBJISICTCS IPOTUBOPEUNBOM HUITH MOXKET OBITh HEJIOCTOBEPHOM;

e HCHOJB30BATH MPH BHIMOJHEHNH YUeOHBIX 3aJJaHUH HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy pusmueckoro
COJICpKaHUs, CIPABOYHBIC MaTepUallbl, pecypchl ceT VHTepHeT, BlaneTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO03/1aBaTh COOCTBCHHBIC KPAaTKHE IMHUChbMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3 HMCTOYHHKOB
nHpopManuy (HU3NIECKOTO COJCPKAHUS, B TOM YHCJE ITyOJUYHO JIeNaTh KPaTKUE COOOIICHHUS O
pe3yibTaTax MPOEKTOB WU YUeOHBIX HCCIICIOBAHUN, TIPU 3TOM IPAMOTHO MCIIOJIb30BaTh M3Y4YCHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOKAATH BBICTYIIJICHHUE TPE3EHTALINCH;

e P BBINOJHEHUH YYCOHBIX MPOCKTOB M HCCICIOBAHUN pacCIpeleisiTh O0S3aHHOCTH B TPYyIIE B
COOTBETCTBHUH C MTOCTABJICHHBIMHU 33/1a4aMH, CIICTUTH 32 BBHIIIOJHEHUEM IUTaHA JEHCTBUH, aJIeKBaTHO
OLICHUBATh COOCTBEHHBI BKJIAJ B JCATCIBHOCTh TPYIIBI, BHICTPAUBATh KOMMYHHUKATHBHOC
B3aMMOJICHCTBHE, YIUTHIBast MHEHHE OKPY KAIOIIHX.

K koniy oOyuenus B 8 kjacce mpeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXkaThb
c(OPMHUPOBAHHOCTh Y 00YUAIOIUXCS YMEHUI:

e WCIOJIb30BaTh TOHATUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBI)KEHHE aTOMOB M MOJICKYJI,
arperatHble COCTOSIHUS BEIIECTBAa, KPUCTAIIUYECKHEe U aMop(dHbIe Tela, HACBHIIECHHBIA U
HEHACHIIICHHBIN T1ap, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSIS SHEPTHsI, TETIJIOBOU JIBUTATENb,
AJIEMEHTApHBIA ANEKTPUUYECKUN 3apsj, SJIEKTPUUYECKOE TMOJie, MNPOBOJHUKH U JAUDJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;

e pa3nMyYaTh SBJICHUs (TEIUIOBOE paCUIMpPEHUE U CXKaThe, TeIvlonepenaaya, TEIIOBOE pPaBHOBECHE,
CMa4yMBaHWe, KaNWUISIPHBIE SIBIICHUs, WCHApeHHe, KOHJICHCAIUs, IUIaBJICHUE, KPUCTAJIH3aIUs
(oTBepmeBaHME), KUIIEHWE, TeIUIonepeaaya (TEIUIOMPOBOIHOCTh, KOHBEKIHS, H3Iy4YCHHE),
AJIEKTPHU3ALINS TEJI, B3aUMOJICUCTBHUE 3apsIOB, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE,
B3aMMO/ICHICTBME MAarHUTOB, IEUCTBUE MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM, 3JI€KTPOMAarHUTHAS
WHJTyKIINS ) TIO OTIMCAHMIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, IEMOHCTPHUPYIONIUX JAHHOE
(bu3nUecKoe SIBICHUE;

e pacrmo3HaBaTh MPOSBIICHUE W3YUYEHHBIX (U3UYECKUX SBJICHHN B OKPYXKAIOIIEM MHUPE, B TOM YHUCIIE
¢bu3nueckre SBICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSHKCHHUE U KANWLISIPHBIE SIBICHUS B TIPUPOJIE,
KpUCTAJUTBI B TIpupoe, uznydenne CoJiHIla, 3aMep3aHue BOJIOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME
pOCHI, TyMmMaHa, WHEs, CHEra, JJIEKTpUYECKHE SBJICHHS B arMmocepe, SIEKTPUUYECTBO >KUBBIX
OpPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apei( MOIOCOB, POJIb MATHUTHOTO TOJIS [ )KU3HU Ha 3eMIle,
MOJIAPHOE CHUSHUE, TpPH OTOM TIEPEBOAWTH MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UUECKUX SBICHUI;



OIMCHIBATh M3YYEHHBIC CBOMCTBA TeN M (DMU3UYCCKHE SIBICHHS, UCHONB3YsS (DPU3NUECKUE BETUUMHBI
(TeMHepaTypa, BHYTPCHHSASA SHCPrusd, KOJIUYCCTBO TCIUIOTHI, YACIbHAA TEIMI0EMKOCTh BCIICCTBA,
yZesnbHasl TeIUIOTa IUIABJICHUS, YACIbHAS TEIIOTa MapooOpa3oBaHUs, y/ACIbHAS TEIUIOTa CTOPAHHS
TOILJIUBA, KOB(i)(bI/II_[I/IeHT II0JIE€3HOI'O HeﬁCTBHﬂ TEIIOBOM MalllMHbI, OTHOCHUTCJIbHAsA BJIAXKHOCTb
BO3/lyXa, OJCKTPUUCCKUH 3apsa, CWiIa TOKa, OJJICKTPUYECKOE HANPSHKEHHE, CONPOTHBIICHHUE
IIPOBOHUKA, YAEIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUYECKOr0 TOKa), IPU
OITMCAHUM TIPABHJIBHO TPAKTOBATh (PU3MYECKUH CMBICT HCIIOJIb3yEMBIX BEIUYMH, 0003HAYCHUS U
eIMHUIIBI (PU3NYECKUX BEIIMYMH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (QU3UUECKYIO BEINIUHY
C IPYTUMHU BETMYMHAMU, CTPOUTH IPaMKH U3yYCHHBIX 3aBUCHMOCTEH (pU3NYECKUX BEITUYNH;
XapaKTCpPU3oBaTh CBOMCTBA TCII, (1)H31/II-IGCKI/I€ SABJICHUSA U ITPOUCCCHI, UCTI0JIb3YS OCHOBHBLIC ITOJIOKCHUA
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHHs BEIECTBA, IMPHUHIMII CYNEPIO3UIMU Toyiei (Ha
Ka4eCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3apsija, 3akoH OMa JUIs ydacTKa LenH, 3akoH Jxoyis—
JleHma, 3aKOH COXpaHEHMs HHEPIHM, NPH STOM JaBaTh CJIOBECHYIO (DOpMYIHMPOBKY 3aKoHa M
3aIUCBIBATh €70 MATEMAaTUYECKOE BBIPAKCHNUE;

OOBSACHATH (PU3NUECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIMi MPAKTHKO-
OPHUCHTHPOBAHHOTI'O XapaKTCpPa: BhIABIATL IPUINHHOCIICACTBCHHBLIC CBA3U, CTPOUTDH o0OBsAcHeHne U3 1—
2 JIOTMYECKHMX LIaroB C ONOPOil Ha 1—2 M3yYeHHBIX CBOWCTBA (M3MUYECKHUX SIBICHHH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemiate pacu€THhIe 337a4d B 2—3 JICHCTBUS, HUCIONB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIUEC
(bH?)HLIeCKI/Ie BCJIMYMHBI: HA OCHOBC aHaJIN3a YCJIOBUA 3a/1a4M 3alIUChIBATh KPATKOC YCJIOBHC, BBISIBJIATH
HEJIOCTaTOK JaHHBIX JJIsl PEIICHHs 3a/1aud, BHIOMpATh 3aKOHBI MU (OPMYJIbI, HEOOXOAUMBIE Ui €€
pelIeHUs, MPOBOIUTH PACUYETHl W CPAaBHUBATH IOJIYYCHHOE 3HAYCHHE (PU3NYCCKON BEIMYUHBI C
W3BECTHBIMU JIAHHBIMU;

paciio3sHaBaTb HpO6JIeMI)I, KOTOPLBIC MOKHO PCHIMTL ITPU IMOMOIIH (1)I/I3I/I‘~I€CKI/IX MCTO0B, UCIIOJIb3Ys
OIMCAaHUE WCCICAOBAHUS, BBIICIATH IIPOBEPSIEMOE MPEAINOJIOKECHUE, OICHUBATh IPABHIBHOCTH
IopsAaKa IpoBCACHWA UCCIICA0OBAHUS, ACIATh BBIBOBI,

NPOBOAMUTH OMBITHI 10 HAOMIONCHUIO (U3NYECKUX SBICHUH WM (PU3NYECKUX CBOWMCTB Tel
(KanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHHS BO3JyXa OT €ro o0bhEMa, TeMIiepaTypbl, CKOPOCTH
mporecca OCTHIBAaHMS W HArpeBaHUsl MpPH HU3IY4YEHUH OT LBeTa W3Iydaromeid (moriomaromei)
MMOBEPXHOCTU, CKOPOCTHb UCITAPCHUA BOAbLI OT TCMIICPATYPhI KUJAKOCTH W TIJIOIIAIN eé IOBEPXHOCTH,
JIEKTpHU3alMs Tel U B3aMMOJEHCTBHE 3JIEKTPUYECKUX 3apsloB, B3aUMOJICHCTBHE MOCTOSIHHBIX
MAar"auToOB, BU3yaJIn3alus MarHuTHBIX MTOJIeH TTOCTOSTHHBIX MAarHuToOB, I[el\/JICTBI/Ifl MAar"HuTHOTIO I10JIA Ha
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JEKTPOJBUTATENS MIOCTOSHHOIO TOKA):
(bopMyIHpOBaTh TPOBEPSEMBIE MPEINOIOKEHUs, COOMpaTh YCTAHOBKY U3 TIPEJIOKEHHOTO
000py/I0BaHUs, ONMCHIBATh XOJ] ONbITa U (POPMYIIHPOBATH BBIBOBI;

BBIIIOJIHATDE IMPSAMBIC H3MCPCHUS TEMIICPATYPHI, OTHOCHUTEJIbHON BIIAKHOCTHU BO311yXa, CHJIbI TOKa,
HanpsDKeHHUs C UCMOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB M JATYUKOB (DU3NYECKUX BEJIMYMH,
CpaBHUBATh PE3yJIbTATHl N3MEPEHUH C yUETOM 33JaHHOM a0COIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEI0BAaHHUE 3aBUCUMOCTHU OJHOM (PM3NUECKOI BETMUMHBI OT IPYTON C UCIIOJIb30BAaHHEM
MIPSAMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTB COIIPOTUBJICHHA MPOBOAHMKA OT €ro JJIHWHbI, IUIOIIaJan
MOTIEPEYHOT0 CEUYEHUS U YJIEIIBHOTO CONPOTHUBIICHHS BEIECTBA NMPOBOJHUKA, CHIIBI TOKA, MIYILETO
gepe3 MPOBOJHUK, OT HANpPsHKCHHWS Ha MPOBOJHUKE, WCCIEIOBAaHHE IOCIENIOBATEIHLHOTO W
napajyieIbHOr0 COCTUHEHUH MPOBOJHMUKOB): IUIAHMPOBATH HCCIEIOBaHME, COOMpaTh YCTaHOBKY U
BBITIOJTHATh M3MEPEHUs, CIEIysl TPEIJI0KEHHOMY TUIaHy, (UKCHPOBATH PE3yIbTaThl MOJYYCHHOU
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaMKOB, JeTaTh BEIBOJBI MO pe3yJIbTaTaM HCCIIEI0BaHMS;
IMPOBOAWUTE KOCBCHHBIC HW3MCEPCHUHA (bHSI/IquKI/IX BEJINYNH (yneHBHaﬂ TENJI0EMKOCTh BCIIECTBA,
COIIPOTHBIIEHUE NTPOBOIHUKA, padOTa U MOIIHOCTh 3JIEKTPUYECKOTO TOKA): TUNIAHUPOBATh U3MEPEHUS,
coOuparh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CII€Ays MpPEIIOKEHHOW WHCTPYKLUUHU, U BBIYUCIATH
3Ha4YeHUE BEJINUMHBI,

co0JII0AaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPUHIIMIIEI ICHCTBHS N3yUYEHHBIX TPHOOPOB U TEXHUUECKUX YCTPOMCTB ¢ OOPOH Ha
UX OMUCAHUA (B TOM YHCJIE: CUCTEMa OTOIJICHUS IOMOB, TUTPOMETp, MapoBas TypOuHa, aMIepMerp,
BOJIBTMETP, CUETUHK AIICKTPUYECKON SHEPTUH, IEKTPOOCBETUTEIbHBIC MPHOOPHI, HArpeBaTEIbHbIC
ANEKTPONPUOOPHI (MIPUMEPHI), FTCKTPUUECKUE MPEIOXPAHUTEIHN, HIEKTPOMATHUT, JIEKTPOIBUTATEIh



IIOCTOSIHHOTO TOKAa), HCIOJIb3Yysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SBJICHUH U HEOOXOAMMBIE
¢dusnveckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTblE TEXHWYECKHE YCTPOWCTBA M HW3MEPUTENIbHbIE NPHOOpPHI MO CXeMaM U
CXEMAaTUYHbIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TMTPOMETp, IBUTrATEIb
BHYTPEHHEI'O CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX Lened ¢
MOCTIeIOBATEIbHBIM U MApaJUICIIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3iinyas yCIOBHbIE 0003HAUYCHUS
JIEMEHTOB 3JICKTPUUYECKHX LIEeTIEH;

e TMPHUBOAWTH NpUMEpPHl (HAXOIUTh HH(GOPMAIMIO O MPHUMEPax) MPAKTHYECKOTO HCIIOIb30BAHUS
¢bu3nyeckux 3HaHUI B MOBCEIHEBHOM XHU3HM I oOecrieyeHus: 0€30MacHOCTH MpH OOpALCHUH C
npubopaMM M TEXHUYECKHMH YCTPOHCTBAMH, COXpPAHEHHS 3/0POBbSI M COONIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBE/IEHUS B OKpYXKarollel cpene;

e OCYIIECTBIJIATH NOUCK HHPOPMALIUU (PU3HUECKOTO coiepkanus B IHTepHETE, HA OCHOBE UMEIOIINXCS
3HaHUM M NyTEM CpaBHEHUS JOMNOJHUTENIBHBIX HMCTOYHMKOB BBIIENATH HH(DOpMAIUIO, KOTOpas
SBJIAETCS IPOTUBOPEUUBON UM MOXKET OBITH HEAOCTOBEPHOI;

e HCHOJb30BATh IPH BBINOJIHEHUH YYEOHBIX 3aJJaHUH HAay4HO-IIOMYJISIPHYIO JIUTepaTypy usnueckoro
COJIep’KaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl ceTu VHTepHeT, BiageTh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOPMALIUK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO03/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M KpPAaTKHE yCTHBIE COOOIIEeHUs, 0000mas nHPOpMaLno U3
HECKOJIbKUX HCTOYHHMKOB (DU3MYECKOIO COJEpXKaHMUs, B TOM 4YHCIE ITyOJUYHO MPEICTaBIIATh
pe3yJIbTaThl MPOEKTHOM MM HUCCIIEN0BATENbCKOM JIEATENbHOCTH, TP ITOM I'PaMOTHO HCII0JIb30BATh
M3yYEHHBIN MOHATUHHBIN annapar Kypca (pU3MKH, COTPOBOXKIATh BBICTYIICHHE IPE3CHTALIUEH;

e TIpH BBIIOJHEHHH YYEOHBIX MPOCKTOB M HUCCICAOBAHMHA (U3NYECKUX MPOIECCOB PACIPEIEIIATh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUU C IIOCTABICHHBIMU 331a4aMH, CIIEUTh 3a BHIIIOJHEHUEM IUIaHa
JeWCTBUH W KOPPEKTHPOBATH €r0, aJeKBAaTHO OIIGHWBATh COOCTBEHHBIM BKJIAJ B JEATEILHOCTH
IpYMNIbI, BBICTPaWBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, MPOSABIAS TOTOBHOCTh pa3peulath
KOH(JIUKTBI.

K koniy oOyuenus B 9 kjacce nmpeIMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXkaThb
c(OPMHUPOBAHHOCTH Y 00YUAIOIUXCS YMEHUI:

e WCIOJIb30BaTh MOHATHA: CHCTeMa OTCU€Ta, MaTepHalbHash TOYKA, TPACKTOPUs, OTHOCUTEIHHOCTH
MEXaHMYECKOTO JIBIKeHUs, nedopmanus (ynpyras, miacTH4eckas), TpeHUE, [IEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, A0COIIOTHO TBEPAOE TENO, LEHTP TSHKECTU
TBEPAOTO Teja, paBHOBECHE, MEXaHWYECKUE KoJjeOaHus M BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIIKaJIa JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJTbHO30PKOCTh,
CHEKTPbl HCIYyCKaHUs M TOTJIOUIeHHs, anbda, OeTra- W TraMMa-u3IydyeHHs, W30TOIbI, sAEpHas
SHEPTeTHKA,;

e  DPa3NMYaAThH SIBICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE ABUKEHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEHOE JIBIDKEHUE, CBOOOJHOE TMaJieHHuEe TeJI, PAaBHOMEPHOE JBUKEHUE TIO OKPY>KHOCTH,
B3aMMOJICHICTBUE TeEJ, pEaKTUBHOE JBW)KEHHE, KolebaTelbHOE JBIDKEHHE (3aTyXarlue u
BBIHY)KJICHHBIE KOJIeOaHMsI), Pe30HAHC, BOJHOBOE JIBIJKCHHE, OTPaKEHHUE 3BYKa, MPSIMOJIUHEHHOE
pacnpocTpaHEHUEe, OTPaKEHHE M MPEIOMIIEHUE CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasiokeHue Oelloro cBeTa B CHEKTP U CJIOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs pPaJIn0AaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTpa M3IyUYEHHUsI) 0 OMUCAHUIO
WX XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB, JEMOHCTPUPYIONTUX TaHHOE (PU3UUECKOE SIBICHHE;

e pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYECKUX SBICHHUM B OKPYI)KAIOIIeM MUpPE (B TOM YHUCIE
(buzuveckre SIBICHUS B MPHUPOJE: NMPUINBHI U OTJIMBHI, ABMKeHUE 1aHeT COJIHEYHON CHCTEMBI,
PEaKTHUBHOE JIBM)KEHHME >KMBBIX OPraHU3MOB, BOCHPHITHE 3BYKOB >KUBOTHBIMH, 3E€MJIETPSICEHUE,
ceificMMuecKHe BOJHBI, IIyHAMH, 3X0, I[BE€Ta TEJ, ONTUYECKHE SBJICHHS B MPUPOJE, OMOIOTHYECKOe
NEHCTBHE BHUAUMOTO, YJIbTPa(UONIETOBOTO H PEHTTEHOBCKOTO UW3IMy4YeHUH, €CTECTBEHHBIN
paaMoaKTUBHBIN (OH, KOCMHYECKHE JIy4M, PAAHMOAKTUBHOE H3JIyYEHHUE MPUPOIHBIX MHUHEPAJIOB,



JIeCTBUE PAIMOAKTUBHBIX N3ITyYEHUI Ha OPraHU3M 4€JI0BEKa), IPU 3TOM IEPEBOJUTH NPAKTUYECKYIO
3aauy B yueOHYI0, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NUYECKUX SBIICHHIA;
OIUCBIBATh M3YYECHHBbIE CBONCTBA TNl M (DPU3MUYECKHE SBJICHUS, UCHOJb3Ys (PU3NUECKUE BEINUYHUHBI
(cpenHsisi U MTHOBEHHAs! CKOPOCTH TeJla IPU HEPAaBHOMEPHOM JIBH)KECHHH, YCKOPEHHUE, IIEPEMEIICHNE,
IyTh, YIJIOBasi CKOPOCThb, CUJa TPEHMs, CHJIa YNPYTOCTH, CHUJa TSDKECTH, YCKOpPEHHE CBOOOIHOIO
MaJieHusi, BEC Tela, WMIYJbC TeJa, HMITYyJIbC CHJIBI, MEXaHW4yeckas padoTa M MOIIHOCTB,
NOTEHIMAJIbHAsl 3HEPrusl Teja, MOAHATOrO HaJ IMOBEPXHOCTBIO 3E€MJIM, NMOTEHLHAJbHAs HEPrus
C)KaTOW TPY)KUHBI, KHHETHYECKast SHEPrHs, IMOJHAs MEXaHW4ecKas JSHEeprus, Mepuoj MU YacToTra
Kose0aHUH, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBE€Ta, II0Ka3aTellb
MPEJOMIICHUSI CPEJibl), NIPH ONMCAHUM TMPABMIIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIOIB3YEMBIX
BEJIMYMH, 0003HAUYEHUS M EIUHMLBI (PU3UYECKUX BEIMYMH, HAXOAUTh (HDOPMYJIbl, CBSA3BIBAIOIIME
JaHHYI0 (U3MYECKYI0 BEJIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpapuKH H3YYESHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3MUECKUE SBJICHUS U MPOIECCHI, UCIOJIb3Ys 3aKOH COXPAHEHUS
SHEPI'UH, 3aKOH BCEMUPHOIO TATOTEHUs, MPUHLHUI CYNEPIIO3ULUH CUJI, IPUHIUII OTHOCUTEIBHOCTH
I"anunest, 3akoHbpl Hpr0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCA, 3aKOHBI OTPAXKEHUS U ITPEJIOMIICHNUS CBETA,
3aKOHBI COXPAaHEHMsI 3apsA0BOT0 M MAaCCOBOTO YMCENl MPU AJCPHBIX peakUusiX, IpU TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alIUCBIBATH M0 MaTEMATHUECKOE BBIPAKEHHUE;

OOBSICHATH (PU3NYECKUE IPOLIECCH U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTyallMi IPAKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIBIATh NPUIMHHO-CICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3
2—3 JIOTMYECKHUX IIaroB ¢ OMOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (PM3MYCCKHUX SBICHUM, (PU3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacuy€THbIC 3aJaun (ONUpPAOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHMIi), UCIIOJIb3Ysl 3aKOHBI U
(dbopMyIIBl, CBSA3BIBAIOIINE (PU3UUECKUE BEITMYMHBI: HA OCHOBE aHAIM3a yCJIOBHUS 3a/1a4M 3alUCHIBAThH
KpaTKOE yCJIOBHE, BBISIBIIATH HEAOCTAOLIME MU N30BITOYHbIE IaHHbIE, BBIOMPATh 3aKOHBI U (POPMYJIbI,
HEOOXO/JUMBIC JUIS PEIICHHs], MPOBOAUTH PACUYETHI M OLEHHMBATH PEATHCTUYHOCTH IOIyYEHHOTO
3Ha4YeHUs1 PU3NYECKOI BETMUNHBL;

pacro3HaBaTh MpOOIEMbI, KOTOPhIE MOKHO PEIIUTh MPU IMTOMOIIH (PU3UIECKUX METOIOB, HUCIOIb3YS
ONKCaHWE MCCIIEIOBAHUSA, BBIIENATh IMPOBEpsieMOe MPEINoJ0XKEeHHEe, OIICHWBATh IPABUIBHOCTD
TOpsiIKa TIPOBENICHHSI MICCIIEIOBAHNUS, AETaTh BHIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOMIOACHUI
U OIBITOB;

MIPOBOJMTD OIBITHI 10 HAOTIOACHHUIO (PU3NYECKUX SIBICHUM WM (PU3NUECKUX CBOMCTB TeJl (M3ydeHHE
BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHUs HHEPIuH, 3aBUCHUMOCTb IepHuoja KoJieOaHui
MPY>KMHHOTO MasTHUKA OT MAacChl TPy3a M JKECTKOCTH MPYKUHBI U HE3aBUCHMOCTH OT aMILTUTYIbI
MaJIbIX KoJieOaHUH, MpsIMOJIMHEIHOE paclpoCTpaHEHHE CBETA, Pa3sioKeHUe Oesloro cBeTa B CHEKTD,
U3Y4YEHHE CBOMCTB H300pa)K€HHsI B IUIOCKOM 3€pKajle M CBONCTB M300pa’keHUs NpeaMera B
cobuparorieit TMH3€e, Ha0II0IeHHE CIIJIOUIHBIX U IMHEWYaThIX CIIEKTPOB U3IyYEHHS): CAMOCTOSATEIBHO
coOupaTrh YCTaHOBKY M3 H30BITOYHOrO HabOopa oOOpyAOBaHHUS, OMHCHIBATH XOJl OMNBITA U €ro
pe3ybTaThl, GOPMYIUPOBATH BBIBOBI;

MPOBOJIUTh TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEPEHH, OIpenelsis CpeaHee 3HavYeHhe
M3MepsieMoi Bemn4MHbI ((POKYyCHOE paccTOsIHUE cOOMparoIei TMH3bI), 000CHOBBIBAThH BEIOOP criocoba
u3MepeHus (M3MepUTeIbHOro mpuodopa);

MPOBOJIUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (DM3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX
W3MEPEeHUH (3aBHCUMOCTh TYTH OT BPEMEHH TP PaBHOYCKOPEHHOM JBWKCHHU 0O€3 HavaabHOMH
CKOpOCTH, TepHoAa KoieOaHui MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIja
OTpaXEHHs CBeTa OT yrja MNaJeHHs W yrja MpeloMJIeHHs OT YIJa MaJeHus): IJIaHUPOBaTh
UCCIIEIOBAaHNE, CaMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl IOJyYEeHHON
3aBHCUMOCTH (U3NYECKHUX BEIMYMH B BUJE TAOIUIl M TPaduKOB, JelaTh BBIBOJABI 0 pe3yIbTaTaM
HCCIIEIOBaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PN3NICCKUX BEIWUYHMH (CPEIHSISI CKOPOCTh M YCKOPEHHUE Tejla pH
PaBHOYCKOPEHHOM  JIBIDKEHUH, YCKOpPEHHE CBOOOJHOTO TMaJeHHs, KECTKOCTb MPYKUHBI,
KOA(h(UIIMEHT TPEHUS CKOJBKEHHS, MeXaHWdeckas paboTa W MOIIHOCTh, YacTOTa W TEPHOJ
KoJIe0aHUH MaTeMaTHYeCKOro M NPYKUHHOI'O MasTHUKOB, ONTHYECKas CUJIa COOMparolle JMH3BI,
panMoaKTUBHBIA (DOH): IUIAHUPOBATH H3MEPEHUs, COOMpATh AKCIEPUMEHTANBbHYIO YCTAaHOBKY W



BBITIOJIHATh U3MEPEHUs, CIEAysl NPEII0KCHHON WHCTPYKIWH, BBIYUCISATh 3HAUYCHUE BEIWYMHBI U
AHAJIM3UPOBATH IOJIyYCHHBIEC PE3YJIBTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTU U3MEPECHMUIA;

coOJro1aTh MpaBUiia TEXHUKK O€30IaCHOCTH MpU padboTe ¢ 1abopaTopHBIM 000PYA0BAHUEM;
pa3nu4aTh OCHOBHBIC MPU3HAKN N3YYCHHBIX (DU3MUECKUX MOJIETICH: MaTepHalbHas TOUYKa, AOCOITIOTHO
TBEPIIOEC TEJIO, TOYCYHBIM HCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETapHAas MOJEIbh aroma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIPa;

XapaKTepU30BaTh IMPUHIIMITBI JICHCTBHS N3yYSHHBIX IPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPON Ha
X OIIMCaHUusA (B TOM YHUCIC: CIIMAOMCTP, HATUUKH ITOJOXKCHUSA, PACCTOAHUA N YCKOPCHUS, paKETa,
9XOJIOT, OYKH, MEPUCKOT, (poToanmmapaT, ONTHYECKHUE CBETOBOJIBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucrnonb3ys 3HaHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUI M HEOOXOIMMbIE (H3UUECKUE
3aKOHOMEPHOCTH;

HUCITIOJB30BATh CXEMbI )41 CXEMAaTHUYHbIC PUCYHKHN HN3YUYCHHBIX TEXHUYCCKUX yCTpOfICTB,
W3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOILECCOB MPH PEIICHUH Y4eOHO-TTPAKTHYECKUX
3aJa4, ONTHYECKUE CXEMBI JJIsl IIOCTPOCHUS M300paKEHUH B IUIOCKOM 3€pKaJie U COOMPAIONIEH JINH3E;
MPUBOANUTH TIPUMEPBl (HAXOMUTh WH(GOPMAIMIO O MPHMEpax) MPAKTHYECKOTO WCIIOIb30BAHUS
(Gu3HYeCKUX 3HAHWI B TOBCEIHEBHOM JKU3HU Il oOecrieueHus 0€30MacHOCTH TpH OOpalleHnun C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHCHHS 3JI0POBbSI M COOJIOJCHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEH cpere;

OCYIIECTBIISATh TOUCK WH(POPMAIUU (U3UUECKOTO CcojAepKaHus B VIHTEpHETe, caMOCTOSTEIbHO
dbopMyJIHpysI TTOMCKOBBIA 3alpoc, HAXOAWTh IyTH ONPEICICHUS JIOCTOBEPHOCTH ITOJYYCHHON
nH(pOpPMAIIMK Ha OCHOBE MMEIOIIMXCS 3HAHUU M JIOTIOJHUTEIbHBIX UCTOYHUKOB,;

MCIIOJIb30BATh MPH BBITOJIHEHUU YYCOHBIX 3aIaHUN HAYIHO-TIOMYJISIPHYIO JIUTEpATypy (pU3uvecKoro
COJICp)KaHUs, CIPABOYHBIC MaTepUalibl, pecypchl ceTh VHTepHeT, BiageTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3zoBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3l1aBaTh COOCTBCHHBIC MMCbMEHHBIC U YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMAIIUU M3 HECKOIBKIX
NCTOYHUKOB (1)I/I3I/I‘ICCKOFO COACpIKaHus, HY6JII/I‘-IHO MNpEACTAaBIATL PE3YJIbTAThI HpOGKTHOfI NI
UCCIIEIOBATEIILCKOW JICATEIILHOCTH, TIPU 3TOM T'PaMOTHO HCIIOJIB30BaTh W3YYEHHBIA MOHSITUHHBIN
amnmapat M3y4aeMoro pasjeia (pU3WKA W COMPOBOXKIATH BBICTYIUICHHE IMPE3CHTAIMEeH ¢ y4EéTOM
0COOEHHOCTEH ayAUTOPUH CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HawumeHoBaHUe pa3/esioB U KosinyecTBOo 4acoB
n/mo TeM IPOrpaMMbl
paboThl paboThI
Pa3gen 1. Pu3uka v eé poJib B IO3HAHUU OKpYKaloUlero Mupa
1.1 ®wusuka - HayKa 0 IpUpoje 2
1.2 ®usnyeckue BeJIUUYUHBI 2 1
1.3 EcTecTBeHHOHay4HbIH 2 1
MeTO/, NO3HAHUSA
HToro no pasgeny 6
Paspen 2. [leppoHavya/ibHbIE CBEeleHUS O CTPOEHHMHM BellecTBa
2.1 CtpoeHue BelleCcTBa 1
2.2 ]JIBMeHUE U 2 1
B3aUMO/|eICTBUE YaCTHUIL]
BellecTBa
2.3 ArperaTHble COCTOSHUS 2
BellecTBa
HToro no pasgeny 5
Pa3zaen 3. /IBUKeHHe M B3aMMO/Ie¥iCTBHE TeJl
3.1 MexaHH4YecKoe JBUKEHUE 3
3.2 HHepuusd, Macca, JIOTHOCTb 4 1
3.3 Cuua. Bugsel cun 14 1 2
UToro no pasgeny 21
Pasaen 4. laBjieHre TBEPABIX TeJl, )KUAKOCTEN U ra3oB
4.1 JlaBsaenue. [lepenaya 3
JlaBJIeHUs

TBépﬂbIMI/I TeJlaMU,
KUAKOCTAMHU U Ia3aMH

4.2 JlaBsieHUE XUJAKOCTHU 5

4.3 AtMocdepHOe JjlaBieHUe 6

4.4 JlelicTBME XHAKOCTHU U rasa 7 1 3

Ha MOTPYKEHHOE B HUX TeJIO

HToro no pasgeny 21

Pa3paes 5. Pa6oTa M MOIHOCTB. JHEpPrus

5.1 Pa6oTa ¥ MOIJHOCTb 3 1
5.2 TlpocTble MeXaHU3MbI 5 1

JnexkTpoHHbIEe (LUPOBLIE)

Bcero KoHnTposibHble [IpakTHyeckue obpasoBaTesIbHbIE PeCyPChI

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

bubsaunoTteka [JOK
https://m.edsoo.ru/7f416194

bubsaunoTteka [JOK
https://m.edsoo.ru/7f416194

bubauoreka LIOK
https://m.edsoo.ru/7f416194
bubauoTteka LIOK
https://m.edsoo.ru/7f416194

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

bubaunoreka LIOK
https://m.edsoo.ru/7f416194
bubaunoTteka LIOK
https://m.edsoo.ru/7f416194
bubaunoTteka LIOK
https://m.edsoo.ru/7f416194

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

bubaunoreka LIOK
https://m.edsoo.ru/7f416194
bubauoreka LIOK
https://m.edsoo.ru/7f416194
bubaunoreka LIOK
https://m.edsoo.ru/7f416194

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

bubsaunoTteka [JOK
https://m.edsoo.ru/7f416194
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Ne HawumeHoBaHUe pa3/esioB U

KosinuecTBO yacoB JnekTpoHHbIEe (LUPPOBLIE)

n/m TeM nNporpaMmbl Bcero KoHTposibHble [IpakTHyeckue obpasoBaTesIbHbIE PeCyPChI
paboThl paboThI
5.3 MexaHu4yeckasi s3Heprus 4 1 1 bu6saunoTteka [JOK
https://m.edsoo.ru/7f416194
HToro no pasgeny 12
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB 68
[10 IPO'PAMME

8 KUIIACC
Ne HawnMeHoBaHMe pa3/ZesioB U TEM
n/n IpOrpaMMbl

Pa3paen 1. TenioBbIE IBJIEHUA
1.1 CrtpoeHue U CBOMCTBa BellecTBa

1.2 TemnsioBbIe NPOLLECCHI

HUTtoro no pasaeny

KosinyecTBO 4acos

J/1eKTpOoHHbIe (1M POBLIE)

Bcero KontposbHbie [IpakTudyeckue 06pasoBaTesIbHbIE PECYPChI

Paszjges 2. JyieKTpUuYeCKre U MarHUTHbIE SAIBJIEHUS

2.1 JnekTpuyeckue 3apsAaabl.
3apsKeHHble TeJsla U UX
B3aUMO/JieficTBHE

2.2 TloCTOAHHBIN 3JIEKTPUYECKUU
TOK

2.3 MarHuTHbI€ SIBJEHUS
2.4 JJleKTpOMarHMTHasg WHAYKLUA

HUTtoro no pasaeny
Pe3epBHOe BpeMs

OBILIEE KOJIMYECTBO YACOB I10
[TIPOTPAMME

9 KJIACC
Ne HaumeHoBaHUe pa3/iesioB U TeEM
n/m MporpamMMsbl

Pa3aen 1. MexaHu4yeckue siBJIeHUA
1.1 MexaHH4YeCKoe JIBUXKEHHUE U

CII0COOBI €ero ONMCaHUA
1.2 BsaumMmopelcTBHe TeJ

1.3 3akoHbI cCOXpaHeHHUs

HToro no paszeny

paboThI paboThI
7
21 1 5
28
7 1
20 1 7
6 1 1.5
4
37
3
68 3 14.5

KosnmuecTtBo 4yacos
Bcero KontposbHble IlpakTuyeckue

paboThl paboThI
10 1
20 1 3
10 3

40

Pa3aes 2. MexaHH4YecKHe KOJIe6aHUA U BOJIHbI

2.1 MexaHu4eckue KoJjiebaHus

7 3

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

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

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

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

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

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

JnekTpoHHbIEe (IUPPOBHIE)
06pa3oBaTesbHbIE PECYPChI

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

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

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

bubaunoreka LIOK
https://m.edsoo.ru/7f41a4ab6



https://m.edsoo.ru/7f416194
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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Ne HauMeHoBaHue pa3aesioB U TeEM KosnyecTBo yacoB
n/m IIporpaMMbl Bcero KouTposibHble —[IpakTuueckue
paboThl paboThI

2.2 MexaHHYeCKHEe BOJHbBI. 3BYK 8 1 3

HWTtoro no pasaeny 15

Pa3ges 3. JIeKTPOMarHMTHOE MoJIe U 3/IEKTPOMarHuTHbIE BOJTHBI

3.1 3JyeKTpoMarHUTHOE MoJie U 6 2
3JIEKTPOMArHUTHbIE BOJHBI

HWTtoro no pasaeny 6

Pa3zjges 4. CBeTOBbBIE ABJICHUSA

4.1 3akoHbI pacnpocTpaHeHUsI cBeTa 6 2

4.2 JIMH3bI ¥ OITHYECKHE TPUOOPHI 6 3

4.3 PasJyiokeHHe 6eJIoro cBeTa B 3 2
CIIEKTP

HUTtoro no pasaeny 15

Pa3gen 5. KBaHTOBBIE SIBJICHUA

5.1 HcnyckaHue H MorJoueHue ceeta 4 1
aTOMOM

5.2 CTpoeHHe aTOMHOTO s1/ipa 6 1

5.3 flmepHble peaKIuu 7 1 1

HUTtoro no pasaeny 17

Pa3gen 6. [loBTOpUTE/NIBHO-06001A0IUNA MOAYJIb

6.1 TloBTOpeHUE U 0606IIEHHE 9 2
coiep>aHus Kypca GuU3uku 3a 7-9
KJ1acc

HUToro no paszeny 9

OBLIEE KOJIMYECTBO YACOB I10 102 3 27

[IPOTPAMME

JnekTpoHHbIEe (IUPPOBHIE)
06pa3oBaTesbHbIE PECYPCHI

bu6anoTteka LJOK
https://m.edsoo.ru/7f41a4a6

bu6anoTteka LJOK
https://m.edsoo.ru/7f41a4a6

bu6aunoTteka LJOK
https://m.edsoo.ru/7f41a4a6

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

bubanoreka LIOK
https://m.edsoo.ru/7f41a4ab6

bubanoreka LIOK
https://m.edsoo.ru/7f41a4ab6

bubanoreka LIOK
https://m.edsoo.ru/7f41a4ab

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

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