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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTENbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC OOQ, a Takxke ¢ yu€toM (henepanpHOii pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanusi yueOHoro npeamera « Duznkay.

Conepxanue mnporpamMmbl 1Mo (U3MKE HAMpaBlieHO Ha GOpPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIMXCA U OPTaHU3alUI0 H3yUCHUS
¢u3MKK Ha AEATeTbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCSA
BO3MOKHOCTH y4yeOHOro mnpeamera B peanuszauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM PE3yJIbTaTaM OOYUCHHS, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX IMPEJIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00Opa30BaHuUs.

[Iporpamma mo ¢usmke ycTaHaBIMBaET pacmpesiesieHne yaieOHOro MaTepuaia
1o rojiaMm o0ydeHus (1o Kjaccam), mpejaracT IpUMEpHYIO MOCIeA0BaATEILHOCTh
U3YYCHHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEH 00Yy4arOIUXCsl.

[Iporpamma 1o ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYECKOM
MOMOIIIY YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbI IO YIeOHOMY MPEIMETY.

du3uka SABIAETCS CHCTEMOOOPA3yOIIMM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SBIICHWM, HM3ydaeMbIX XHUMHEH, OHOJOTHEH, acTpoHOMHUEH H (PuU3HUECKOI
reorpadued, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYyYHYI0 KapTUHY MU,
npenocTaBiseT Haubonee sCHbIE 0O0paslbl NPUMEHEHHs HAay4YHOTO METoJa
MO3HAHMS, TO €CTh CII0Cc00a MOY4YeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 TIaBHBIX 3a/ad (U3UYECKOrO0 00pa30BaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHWU ECTECTBEHHO-HAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe Y 00y4aronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TMpeJrosiaracT OBJIAJICHUE
CIIEIYIOIUMHA KOMITETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICJIOBAHHS,

e HHTCPIPETHPOBATH  JIAHHBIE W  WCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISI IOTYYCHHS BHIBOIOB.

Henmu wusyuenuss ¢GU3UKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
ompenenensl B KoHuemnmuu mnpenogaBaHus ydeOHoro mpenmera «dDusuka» B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit ®enepamnuu, peamu3yrONIIX
OCHOBHBIE 00I11Ie00pa30BaTEIbHBIE TPOTPAMMBI, YTBEPKIAEHHOU pEIICHUEM



Konnerun Munucrepctsa npocsenienusi Poccuiickoit denepanuu (mpoTokosa oT 3
nexadps 2019 r. Ne [IK-4BH).
Hesu uzyyenus pusuku:

npuoOpeTeHne HWHTepeca W CTpeMJIeHUS OOydJalomuXcsi K HaydHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/IE MO3HAHUS U (POPMUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYIKAIOIUM SIBJICHHSIM,
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHUSI KaK pe3yabTaTa H3y4YCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEJICTaBICHUA O poJid (U3MKHU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE  MPEJICTAaBICHUH O  BO3MOXHBIX  cdepax  Oyayuien
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJATOTOBKA K
JanbHeNIIeMy 00y4eHHUI0 B 3TOM HaIlpaBJICHUH.

JIOCTHOKEHHE 3THX IIeJIeld MPOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIIECTYIONINX 32124

npuoOpeTeHrue 3HaHWUM O  JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TOTYYCHHBIX 3HAHU;

OCBOCHHME METOJOB PEIICHUs] TMPOCTEUIIUX pacyETHBIX 3a7a4 ¢
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIC HCCJIEAOBaHUS C
UCIIOJIb30BAHUEM M3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHpOpMaIel GU3NIECKOro Coep>KaHusd,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKH, aHAIHA3 H
KPUTHYECKOE OIICHHBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podeCcCUOHATILHON ACSTEIbHOCTH, CBSI3aHHBIMU
C GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIEN0), B 8
Kiacce — 68 wacoB (2 yaca B Hemenmo), B 9 kinacce — 102 yaca (3 yaca B HeZeIIO).

[Ipensaraemplii B mporpaMMe no (pU3MKe MepedeHb JabopaTopHbIX padboT U
OMBITOB HOCUT PEKOMEHIaTENbHbIN XapaKTep, YUUTelb JeJaeT BbIOOp MpOBEICHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM MHIMBHUAYATbHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, CIMCKa SKCHEPUMEHTANBHBIX 33JaHuil, MpeIIaraéMblx B paMKax
OCHOBHOTO rOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.



COIEPKAHUE OBYYEHUA
7 KIIACC

Paznea 1. ®u3uka u e€ poJib B MO3HAHUYN OKPYKAIOLIEr0 MUpa.

®usuka — Hayka o npupoze. SAsnenus npuponsl. dusnyueckue SBICHHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnyeckux BennuuH. Dusnueckue
npubopsl. [TorpenHocTs n3MepeHnit. MexxayHapoHasi CHCTeMa €AMHHII.

Kak d¢usuka u [pyrue ecTeCTBEHHbIE HAyKd H3Y4alOT MPHUPOLIY.
EcTecTBeHHO-Hay4YHBIII METOJ MO3HAHWS: HAOMIOJEHUE, NOCTAHOBKA HAYyYHOIO
BOITPOCA, BBIIBM)KEHUE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HabmogaemMoro sipneHus. Onucanue GU3NYECKUX SBJICHUIN ¢ TOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKAE, MArHUTHBIEC, CBETOBBIE

SBJICHUSL.
2. ®usmnyeckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OnpezeneHne UEHbI JEIEHUS KAl K3MEPUTEIBHOTO TPUOOpa.
2. M3mepenue paccTosHUM.
3. HW3mepenue 00bEMa )KUAKOCTH U TBEPAOTO TeEA.
4. OnpeneneHne pa3MePOB MaJIbIX TEJL
5. M3mepenue Temreparypsl HNpU HOMOIIM KHAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THUIOTE3bI: JAJBHOCTH MOJIETA
HIapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TEM OOJbIIE, YeM OOJIbIIE BBHICOTA
IIyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBeIEeHUsI 0 CTPOEHHH BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, WX pa3Mmepsl. OIbITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkenne dactul BemecTBa. CBSA3b CKOPOCTH JABWKEHHS YAaCTHL C
Temrneparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IPUTSKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPABIX
(KkpucTaismyeckux) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO IBUKEHUS.



2. Habmonenue muddysun.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCA  NPUTSDKCHHUEM WU
OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie pabomol u onvimot.

1. OueHka JuamMeTrpa aroMa METOJOM psoB (C  HCHOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 110 HAOIOIEHUIO TEIJIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBHSI CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBU:KeHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpDHOE W HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpellHssi CKOPOCTh NPU HEPAaBHOMEPHOM ABMKEHHH. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.

SIBneHne uHepuMH. 3aKOH HHepUMHU. B3ammojnelcTBHe Ten Kak IPHYHMHA
U3MEHEHHUS CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
IInotHOCTh BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULE
00bEMa BellleCTBA.

Cwita Kak XxapakTepuCTHKa B3auMoAeucTBHs Tesl. Cwiia ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuibl ¢ MOMOUIBI0 AUHAMOMETPA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. CHita TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Croxenune
CWJI, HAIIPABJIEHHBIX 0 OJHOW IpsAMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHne B IpUpPOJE U TEXHUKE.

Jemoncmpayuu.

HabmoieHue MexaHMuecKoro IBHKEHUS Tela.
N3mepenne CKOpOoCTH IPSIMOJIMHENHOTO JBUKEHMS.
Habmroienue siBneHns HHepLuu.

1

2

3

4. HabmroneHne n3aMeHeHHUs! CKOPOCTH MPU B3aUMOJICHCTBUH TE.

5. CpaBHeHHE Macc M0 B3aUMOAECHCTBUIO TEI.

6. CnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOU MPSAMOI.

Jlabopamopnwie pabomut u onvimol.

1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO JIBM)KEHUs (IIapvKa B *KUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OmpeneneHne CpeaHEM CKOPOCTH CKOJIBKEHWS OpycKa WM IIapuka To
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IOTHOCTH TBEPIOTO TeNa.

4. OmnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsikeHus (nedopmarivim)
MPY>KUHBI OT IPUII0KEHHOM CHUJIBI.

5. ONBITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJ, >KUAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl YMEHBIIICHUS U YBEJIMUEHUs J1aBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJCHUSI raza OT 0o0BEMa, TemmepaTyphl. llepemaua maBieHUs
TBEPABIMU TeJNaMH, KUJIKOCTIMU M Trazamu. 3akoH Ilackans. ITneBmaTnueckue
MaIllMHbI. 3aBUCUMOCTh JABJICHUSl >KUAKOCTU OT TIYOMHBI. ['HapocTaTuyeckuil
napagokc. CooOraromuecs: cocyibl. [ uapaBiIriecKue MEXaHU3MBbl.

Atmocdepa 3emau u armocdepHoe naBiieHHE. [IpuyuuHBI CyIeCTBOBaHUS
Bo3ayIIHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubopsl 1151 U3MEpeHus: aTMOCPEPHOTO AaBICHUS.

JleficTBUE XKUAKOCTH W ra3a Ha MOTPpyKEHHOE B HUX Teio. BriTankuBaromias
(apxumenoBa) cwia. 3akoH Apxumena. [1naBanue ten. Bo3ayxormnnaBanue.

Jlemoncmpayuu.
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3aBUCHMMOCTH JaBJICHUS T'a3a OT TeMIIEPaTyphI.

[lepenaya naBiieHUs )KUJIKOCTHIO U Ta30M.

Coobmiaromyecst COCyabl.

['mapaBiarueckuu rpecc.

[IposiBieHne nelcTBUS aTMOC(EPHOTO JTaBICHUS.

3aBUCHMOCTD BBITAIKHUBAIOIEH CHUJIBI OT 00BhEMA MOTPYKEHHON YacTH
TeJIa U INIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CUJIbI BECY BBITECCHEHHOM KUIKOCTH.
YcnoBue miaBaHus TEJl: IUIABAHWUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIICHUS IJIOTHOCTEH Tena M KUJIKOCTH.

Jlabopamopnwie pabomul u onvimot.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMA MOTPyKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

OnpenenieHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJjo,
MOTPYKEHHOE B KUJIKOCT.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUJIbL, IEMCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MacChl T€Ja.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIIKMBAIOIICH CHUJIBI,
JEHUCTBYIONIEH Ha TEJIO0 B JKUJIKOCTH, OT OOBEMa TOTPY>KEHHOW B
YKUJIKOCTh YaCTH TE€JIa U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WIH KOHCTPYHPOBAHHUE JIOJKA W
OIIPEICIIEHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTH. JHEPrus.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBmiio
paBHOBecus pbryara. [I[puMeHenne mpaBuia paBHOBECHS phluara K OJIOKY.



«3on0otoe mpaBwino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHLIMWANbHAs SHEPIUSL.
[IpeBpaiienrie OAHOTO BUIA MEXAHUYECKOW SHEPTUH B APYroil. 3aKOH COXPaHEHUS
OSHEPIUU B MEXAHHUKE.

Hemoncmpauyuu.

1. ITpumepbl NpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimul.

1. Ompenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS pblyara.

3. Uzmepenue KIIJl HaKI0OHHOM IUIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nes 6. TensioBblie siBJI€HHS.

OCHOBHBIEC TIOJIOKEHHUSI MOJEKYJIAPHO--KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBIThI, TOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKHUAKOTO W Ta3000pa3HOTO COCTOSIHUU BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOWCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYIJISAPHO--KHUHETUYECKOU TEOPUHU.
CmaumnBaHKe U KallWUISIPHBIE SIBIICHUS. TeMIoBOe pacliupeHne U CKaThe.

Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JBHKEHUS
yacTull. BuyTtpeHHsst sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Bupr TEIUIoNEPEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3IyUYCHHE.

KonuuectBo TemnoTel. YenbHas TEMIOEMKOCTH BelecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oananca. IlmaBieHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouzaeHcarus. Mcnapenuwe. Kunenme. YnenpHas Teriora
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(EPHOTro
JaBJICHUS.

BnaxnocTts Bo3ayxa.

DHeprus TOIIMBA. Y JeIbHas TEIUIOTa CTOPAHUS.

[Tpunruner pabotel TernoBbix aBurateneid KIIJ TemmoBoro aBuratesns.
TerutoBble IBUTATENN U 3a1IMTA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MpoOIleccax.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO ABUKEHHUS.
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10.
11.
12.
13.

Hab6mronenune muddysun.

HabGnronenue siBjeHUi cMaurBaHUs U KaWJUIIPHBIX SIBJICHUH.
HabGnrogenue TermioBoro pacimpeHust Tell.

M3MmeHeHue NaBieHHs ra3a Mpu U3MEHEHHH 00bEMa M HArpeBaHUU WM
OXJIaXKICHUH.

[IpaBuna usMepeHus TeMIepaTypsbl.

Buae! rennonepenaymu.

OxJak/ieHue Mpu COBEPIICHUN PabOTHI.

HarpeBanue npu coBepIiieHnr paboThl BHEITHUMU CHIIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Habnronenue kuneHusl.

HabGnrogenue nocTosstHCTBa TEMIEPATYPBI IPH TIJIABICHUU.
Monenu TeII0BBIX ABUTATEIICH.

Jlabopamopnwie pabomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISIPHOTO IPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJICHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3AyXa B OaJJIOHE MINPUIIA.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3/yXa OT €ro
00bEéMa M HArpeBaHUS WIIM OXJIKICHHS.

[TpoBepka TUMOTE3bl TUHEHHON 3aBUCUMOCTH JITUHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATyPhI.

Habmronenne wu3MeHEeHHMs] BHYTPEHHEM OJHEpPruu Tejla B pe3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOAHON U
ropst4er BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJIOW  IIpHU
TEITI000MEHE C HAarPEThIM METAJUTMUCCKUM ITUIMHIPOM.

Ornpenenenue yaeabHON TETNIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCrapeHus.

OmnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

OmnpeneneHue yaelbHON TEIIOTHI ILUIaBJICHUS JIbA.

Pazgen 7. JnekTpuyeckne 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa sIeKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apspkeHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3apSJI0B U PACCTOSTHUS MEXKIY TEIaMU).

Onektpuueckoe mnojie. Hanpspk€HHOCTH 3iekTpudeckoro moiis. ITpuHuumn
CYHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3meKTpuYecKuX 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
VICTOYHUKM MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUIAKOCTIX U Ta3ax.

Onextpuyeckasd nenb. Cuna Toka.  DJIEKTPUYECKOE  HaIpSIKEHUE.
ConpoTuBIIEHHE MPOBOJHMKA. Y IEIIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka nenu. [locnepoBaTtenbHOE M MApaUIENIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota M MOIIHOCTh »3JNEKTPUYECKOro Toka. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPEOUTENN dJIEKTPUUECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTostHHBIE ~ MarHuThl.  B3auMomelcTBHE  MOCTOSHHBIX ~ MarHuTOB.
MarnuTHOe 1osie. MarauTHoe 1oJie 3eMJIM M €ro 3Ha4€HHE ISl )KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarHuTHoe TOJIE  JJIEKTPUYECKOro Toka. [Ipumenenwne
ANIEKTPOMATHUTOB B TEXHUKE. [|efiCTBHE MarHUTHOTO NOJIA Ha MPOBOJIHUK C TOKOM.
DNEeKTpOABUIATENb IMOCTOSHHOTO TOKA. Vcmosib30BaHME 3JIEKTPOABUraTeici B
TEXHUYECKUX YCTPOKCTBAX U HA TPAHCIIOPTE.

Omneiter @apanes. fABnenne snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOTEeHEepaTop. CrniocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poJa 3JIEKTPUYECKHX 3apSAJ0B U B3aUMOACHCTBUE 3apSKEHHBIX TEIL.
YCTpOUCTBO U AEUCTBUE AIIEKTPOCKOIIA.
DnexTpocTaThyecKasi HHIyKLHs.
3aKOH COXPAaHEHHMSI DJIEKTPUUECKUX 3aPsI/I0B.
[IpOBOHUKY M TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM JJIEKTPUUYECKOTO MMOJIS.
M cTOYHMKHN IOCTOSTHHOTO TOKA.
JIeiCTBHS 3IIEKTPUUECKOTO TOKA.

. DJEKTPUUECKUN TOK B KHUJKOCTH.

. 'a30BBIM pa3ps.

. I3MepeHnue cuiibl TOKa aMIIepMETPOM.

W P N Uk WD e

e S O
w N =B O

. I3MepeHue 371eKTpUieCKOro HarpsKeHUS! BOJIbTMETPOM.
. Peocrar u Marazu cOonpoOTUBIICHUM.
. BzauMopencTBre NOCTOAHHBIX MAarHUTOB.
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. MO)ICJ'II/IPOBaHI/IC HCBO3MOXXHOCTH pa3aCJICHUA ITIOJIIOCOB MAarHuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaennpoBaHue MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarnuTtHoe 1oJie TOKa. DJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.

DNEeKTPOIBUTaTEIb MOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUS 3JEKTPOMArHUTHOW UHAYKIIHH.

OneiTel @apajes.

3aBUCMMOCTh HANpaBJICHUSI HWHIYKIIMOHHOTO TOKa OT YCIOBUH €T0
BO3HMKHOBCHHS.

DJIEKTPOre€HepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnsie padomul u onvimol.

1.

o v A~ W

10.
11.

12.

13.

14.

15.

16.

OnbiTel MO HAOMIOACHUIO AJIEKTPU3ALMK TEJl HHAYKIUEH U IpH
COIPUKOCHOBEHUH.

HccenenoBanue JEUCTBUA DJIEKTPUYECKOTO IIOJII HA IMPOBOJHHUKU H
JIVRJIEKTPUKHU.

C6opka u npoBepka pabOThI 3JIEKTPUUECKOMN IIENH TOCTOSHHOTO TOKA.
M3mepeHune U peryampoBaHue CUJIbI TOKA.

W3mepeHne u peryaupoBaHue HAPSKEHUS.

HccenmenoBanne 3aBUCUMOCTH CHJIBI TOKA, MUAYIIETO 4YEpE3 pPE3UCTOpP, OT
CONPOTHBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTpUPYIOLIUE 3aBUCHUMOCTh JIEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOAHUKA OT €ro JUJIMHBI, IUIOIIAAX IONEPEYHOTrO
CEYeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  IIOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i1 CWIbBl TOKA MPU MAPAIIETBHOM COEIWHEHUH
PE3UCTOPOB.

Omnpenenenne padoThl NMEKTPUYECKOTO TOKA, UIYILIEr0 Yepe3 pe3ucTop.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIIAECISIEMOM Ha
pe3ucrope.

HccenenoBanre 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOYKY, OT
HaIpsHKECHUS HA HEH.

Omnpenenenue K111 Harpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJICMCTBHUS MOCTOSSHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOTO IO IOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00OBbEIMHCHUU U pPa3JIeJICHUH.

HccenenoBanue 1eMCTBUSA DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJEWCTBUSA
KaTyIIKH C TOKOM WM MarHuTa OT CHWJIbl TOKa W HANpaBJICHUS TOKA B
KaTyIIKE.

18. MI3yueHue AerCTBYSI MAarHUTHOTO TIOJIST HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue u u3ydeHne paboThl AJICKTPOIBUTATEIIS.

20. 3mepenue KIIJ asekTpoagBUraTeibHOM YCTAHOBKH.

21. OnBITBI 1O HKCCIIEIOBAHUIO SIBIICHUSI JJEKTPOMATHUTHOW WHIYKIIHH:
UCCIICOBAHUE W3MEHCHHUM 3HAUYEHUS W HAIPaBIICHHUS HWHIYKI[MOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexanu4yeckue siBJIeHHA.

Mexannueckoe JnBwkeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO0 JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxkeHue. HepaBHoMepHOE mpsiMoMHENHOE JBHKeHUE. CpellHsIsl 1 MTHOBEHHAas
CKOpOCTB Teja IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoMHEHHOe aBuxkeHue. CBoOogHOE
nagenue. Onbithl ["anues.

PaBHOMepHOE ABMXKEHHE N0 OKpYXHOCTU. Ilepuoa u 4dacrora oOpamieHus.
JIuHeiHas u yrioBas CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

[lepBsiii 3axk0H HproToHa. Bropon 3akon Hetorona. Tpernii 3akon Herotona.
[IpyHIMT CyTIepIIO3UIMHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHUS CKOJIbKEHUS, CHUJia
TPEHHUS [IOKOsI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO
najgeHus. J[Buxenue mmanetr BOkpyr CosHima. IlepBas kocMuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHOM TOukU. AOGCOMOTHO TBEpPAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalleHusi. MoMeHT cuibl. LleHTp TsxecTu.

Nmvnynec Tena. M3menenune mmmynbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOIMHOCTh. PaboTa CHJI TSIKECTH, YIPYTOCTH,
TpeHusi. CBsA3b dHepruu u padotsl. [loTeHIManbHas SHEPrus Teia, MOJHATOro Haj
MOBEPXHOCTHIO 3eMJU. [loTeHIMabHas SHEPTUs CxKATOM NpykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnroneHue MeXaHWYeCKOro ABUKEHUS Tejla OTHOCUTEIBHO PA3HBIX Tell

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

CpaBHEHHE IIyTEW U TPACKTOPUI ABMXKEHUS OJHOTO U TOTO XKE Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHUS TPSMOJIMHEWHOTO IBUKEHUS.
HccenenoBanre NprU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue NBHKEHUSI TEJa M0 OKPYKHOCTH.

Habmroienue MexaHM4eCKUX SIBJICHUN, IPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PABHOMEPHOM W  YCKOPEHHOM JIBH)KCHHH
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHUS Tejla OT MacChl Tela W JECUCTBYIOIIEH Ha HEro
CHJIBI.

HabroieHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

M3meHeHnue Beca Tena npyu yCKOPEHHOM JBUKECHHH.

[lepemaya umirynbca Ipu B3aMMOIEUCTBUHN TEIL.

[IpeoOpa3zoBaHus SHEPTUH ITPU B3aUMOJECHCTBUU TEIL.

CoxpaHeHne UMITYJIbCa ITPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COITIOTHO YIPYTOM B3aUMOJCHCTBUU.
HabGnronenue peakTMBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOI SHEPTHH ITPU CBOOOHOM MaJICHUU.
CoxpaHeHHE MEXaHNYECKON S3HEPIUU NIPU JBUKEHUH Tea I0J IEUCTBUEM
IPY>KUHBI.

Jlabopamopnsie pabomoul u onvimeol.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W AAJIbHEHIIEr0 PaBHOMEPHOIO
JBH>KCHUS [IAPUKA WA TEJICKKHU.

OmnpeneneHue CpeaHedl CKOPOCTH CKOJIBKEHHUS OpycKa WU JBUXKECHMUS
HIapUKa 110 HAKIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpPEHHUsl Tejla MpPU PABHOYCKOPEHHOM JIBJKEHHH IO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU MNPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 Ha4aJIbHOU CKOPOCTH.

[IpoBepka TrHUMOTE3bI: €CJIM TMPU PABHOYCKOPEHHOM JBIKCHUU 0€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue K03 HUIMESHTA TPEHHS CKOJBKEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS TPU PAaBHOMEPHOM JBMXCHHUH TeJa
M0 TOPU3OHTAIIBHOW MOBEPXHOCTH.



10. Onpeenenne pabOThl  CUJIBI  YIIPYTOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOIBUKHOTO U MOABUKHOTO OJIOKOB.

11. M3y4ueHue 3aKk0Ha COXPAHEHUSI SHEPTUH.

Pa3nen 9. Mexanndeckue KoJie0aHUS U BOJIHbI.

Koneb6arenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUIt: TIEpUoI,
4acToTa, aMIUIATyJa. MaTeMaTUYecKuil U NpPYyKUHHbIA MasTHUKU. [IpeBpameHue
SHEPTUU MPHU K0JIeOaTeTbHOM JABUKECHUU.

3aryxatouue  kosjeOanus.  BwiHyxkaeHHble — kosiebaHusi.  Pe3oHaHc.
Mexannueckue BoOJHbL. (CBoiicTBa MeXaHMYeCKUMX BOJH. [IpomonbHblE W
NonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ paclnpOCTpaHEHUS.
MexaHnueckre BOJIHBI B TBEPIOM TeJE, CEUCMUYECKNUE BOJIHBI.

3ByK. I'poMKOCTh 3BykKa W BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YIbTPA3BYK.

Jemoncmpayuu.

1. HaOaronenue xojie0aHuil T MO AEHCTBUEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HaGnronenue BIHY X ICHHBIX KOJIEOAaHUM U pe30HAHCA.

PacnipocTpaneHue mpo10JIbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIIH ).

Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI1 pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmpezneneHne dYacTOThl M TepuoAa KOJeOAHMM MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpepeneHrie 4acTOTHI U EPUo/ia KoJieOaHUH NMPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH Mepuoja KojieOaHUM MOABEHIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH TIEpHOJIa KOJIeOaHH MPY>KHHHOTO MasiTHUKA
OT MaccChbl rpy3a.

5. IIpoBepka HE3aBUCHMOCTU TIepuOJaa KoJjieOaHUM Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MacChl rpy3a.

6. OmbBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh TepuoAa  KoseOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
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Pa3znen 10. DyiekTpOMarHuTHOE 1Mo0JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BoOJIHBL.  CBoOlcTBa
ANEKTPOMAarHuTHBIX BOJH. I[llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJH JIJII COTOBOU CBSI3U.



DnekTpoMarHuTHas npupoaa cera. CkopocTb cBera. BoyHOBBIE CBOMCTBa
CBETa.

Hemoncmpauyuu.

1. CBOWCTBA 3JICKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie padomul u onvimul.

1. M3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHMIIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~ cBera.  [IpsmosmHeiHoe
pacrtpoctpaHeHue ceera. 3atMeHuss Connna u Jlynel. Otpaxkenue ceta. [Lnockoe
3€pKajo. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesiomieHus cBeta. [loaHoe BHYTpeHHEE
OTpaK€HHE cBeTa. lCrnoiap30BaHUME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKHX CBETOBOJIAX.

Jlunza. Xon onayueir B JumH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpPOCKONIa M Tejeckoma. [7a3 kKak onTuyeckas cucteMa. bIM30pyKoCTh H
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. Omnbitel HbtoroHa. Croxxenue
CIIEKTpaJIbHBIX 1[BETOB. Jlucmepcus cBeTa.

Jlemoncmpayuu.

[IpssMonMHENHOE pacupOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

[Tony4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

OnTuuecKkuii CBETOBO/I.

Xon ydeii B cobuparoiieii JruH3e.

XoJ Iy4e B pacCEUBAIOLLIEH JIMH3E.

[Tony4yenune n300pakeHU ¢ MTOMOIIBIO JTMH3.

[Tpuniun neiictBus goroanmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens riasa.

11. Paznoskenue 6e0ro cBeTa B CIIEKTP.

12. [TomydeHue 6€0ro cBeTa MpH CJIOKEHUU CBETa Pa3HbIX 1[BETOB.

Jlabopamopnsie pabomoul u onvimol.

1. HccnenoBaHve 3aBUCUMOCTH yTIJIa OTPaXXEHHsS CBETOBOrO Jiyya OT yria
najIeHusl.
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2. M3yueHue xapakTepUCTHK U300pa)KEHUs IPEIMETA B IIJIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCMMOCTH YIUIa IPEJIOMIIEHHUS] CBETOBOIO JIy4a OT yrIjia
NaJIeHUs! Ha TPAHULIE «BO3yX—CTEKIION.



4. Tlomyuyenue n300paxeHui ¢ MTOMOILBIO COOUPAIOIIEH JTHH3BIL.
Omnpenenenue GOKyCHOTO pacCTOSHUSL M ONTUYECKON CHUIIbI COOMpArOIIeH
JIVH3BI.

OMnBITHI IO PA3NIOKEHUIO OETIOTO CBETA B CIIEKTP.
OneITHl 10 BOCHPUSATHIO LIBETa MPEIMETOB MPU UX HAOIIOJACHHUH 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIC IBJICHHUA.

OmnbiTel Pe3epdopaa u mnanerapHas mojenb aroma. Mogens atoma bopa.
Hcnyckanne u nornonieHue ceera atoMoM. KBaHTbI. JInHeW4yaTbie ClIEKTPBI.

PannoaktuBHOCTh. ANb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hykionnas Mopens aromMHoro sapa. HM3oronbel. PaguoakThBHBIE
npespaiueHus. [leprosa nomypacraga aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJOBOTO M MacCOBOIO YHCEIL
OHeprus CBsA3M aTOMHBIX sAnep. CBA3bp Maccel M 3Hepruu. Peaknum cuHTe3a U
nenenus saep. Mcrounnku s3ueprun ConHna v 3BE31.

Anepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIIYYEHHA HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexTpsl U3IIy4YEHHUs U TOTJIOMIEHUS.

2. CnexTpsl pa3au4HbIX ra30B.

3. Conextp Bogopoa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHUZUPYIOIIUX U3ITyUCHHM.

6. Perucrpanus uzimydeHus IPUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CrjIoMIHbIX U JIMHEHYAThIX CIIEKTPOB U3TyUCHHUS.

2. HccnenoBanue TpEKOB: U3MEPEHUE SHEPTUH YACTHLIBI [0 TOPMO3HOMY

nytu (1o ¢poTorpadusim).

3. U3mepeHue paaroakTHBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000IIAKO NI MOYJIb.

[ToBTOpUTENBHO--000011aI0IIMI MOy TPEIHA3HAYEH JJIsl CUCTEMATHU3alUuU
u  0000mIeHHWs TPEAMETHOTO  COJACpXaHWUsS W ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (DU3HKH, a TaKKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe A 00yyaroluxcs,
BBIOpPABILIKX 3TOT y4€OHBIN NpeaMeT.

[Ipn M3ydeHUM AAHHOTO MOJYJISA PEaTUu3yITCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYMBACTCS JOCTH)KEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  oOyueHus, (opmupyercs
€CTECTBEHHOHAYUYHAaATPaMOTHOCTh: OCBOCHHE HAYyYHBIX METOAOB HCCIEAOBAHUS



ABJICHUN TPUPOABI U TEXHUKHU, OBJIAJECHUE YMEHUSIMHU OOBSACHATH (PU3NUECKHE
ABJICHUS, IPUMEHsS MOJy4eHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHBIEC U DKCIIEPUMEHTAJIbHBIE.
IIprHIMIMATBHO IEATEIBHOCTHBIM XapakTep JAaHHOTO paszela peaausyercs
32 cuér TOro, 4yro oOOydarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX WM
IIPEJIaracTCs:
HAa OCHOBE IIOJIYYCHHBIX 3HAHWM pacrno3HaBaTh W HAYYHO OOBICHSITH
duznyeckue IBJICHUS B OKPYXKAIOLIEH MPUPOE U MOBCEAHEBHOM KU3HH;
MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEOBaHUS (PU3HMUECKHUX SBICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MOJTYYEHHS] TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HauOOJEE BaKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILLICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3mku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METAMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTAaTOB.

B pesynbrare usyuenus UMK Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocss OyayT cpopMupoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
4acTH:

1) mnaTpHOTHYECKOT0 BOCIUTAHMS :

— IPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(u3nUecKol HayKH;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTH)KEHUSM POCCUICKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

— FOTOBHOCTb K AKTUBHOMY Y4acCTHIO B 00CYKJI€HUU OOILECTBEHHO3HAYUMbIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
bu3uKu;

— OCO3HAaHUE BAKHOCTH MOPAIBHO--3TUYECKUX HPHUHIUIIOB B AESATEIBHOCTU
YYEHOI0;

3) 3cTeTHYeCKOro0 BOCIIHTAHUS:

— BOCHPUATUE ICTETUYECKUX KAuecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMSI:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXKHEMILIEW COCTABIISIOLICH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATENBHOCTH, MHTEpEca K HCCIEN0BATEIbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3/0POBbSI H  3MOIMOHAJBLHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro o6Opas3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBuUi 0O€30IacHOro TOBEIEHHUS Ha
TpaHCHOPTE, HA JIOporax, C JJIEKTPUYECKUM W TEIJIOBBIM O0OPYJOBAaHUEM B
JOMAIIIHUX YCIOBUSX;

— cpopMHUPOBAaHHOCTh HaBBbIKAa peduiekcuM, MpPU3HAHHUE CBOEro MpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) TPy10BOT0 BOCIIMTAHUS

— AKTUBHOE y4YacTHUE€ B PEUICHUU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aluy, ropoja, Kpas) TEXHOJOTHUYECKON U



COLIMAJIbHOM HAIpPAaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHCIE U (PU3NYECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY MU3yUEHUIO Mpodeccuil, CBSI3aHHBIX C (PUINKOM;

e 7)3K0JOTrNYeCKOro BOCIUTAHUSA:

e — OpHUEHTalMs Ha NpUMEHEHHE (U3MUYECKUX 3HAHMWM JJI1 pElIeHUs 3a7ad B
00JIaCTH OKpY’KAIOWIEH cpeabl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKA HX
BO3MOYKHBIX MTOCJIEJICTBUM JIJISl OKPYKAIOIIEH CPEAbL;

e — OCO3HaHHE TI00ATBHOTO XapakTepa SKOJIOTHYECKHUX MpoOJieM M MyTell ux
peuieHus;

o 8) aganTanuM K M3MEHAIONINMCS YCJOBHSM COIHUAJBHON M TPHPOTHON
cpeabl:

e — MOTPEeOHOCTh BO B3aUMOJCHCTBUM MpPHU BBHINOJHEHUM MCCIEAOBAHUN U
MPOEKTOB (DU3UYECKON HAINPaBIECHHOCTH, OTKPBITOCTh ONBITY W 3HAHUAM
IPYTUX;

e — TIOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUYECKYIO
NEATENBHOCTD;

e — IOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYIUPOBATH
UJIeH, IOHATHS, TUIIOTE3bI O (PU3NUECKUX OOBEKTAX U SABJICHUSIX;

e — OCO3HaHME 1e(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTH
bu3uKu;

e — IUIAHUPOBAHHUE CBOETO PAa3BUTUS B MPUOOPETEHHUU HOBBIX (HU3HUECKUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIISTH B3aUMOCBSI3U MIPUPOBI, O0ILIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSHHS Ha OKDPYXAWOIIYIO Cpexdy,
BO3MO’KHBIX TJI00aJIbHBIX MTOCIIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOCHHMS TporpamMmbl 1Mo (pu3WKe HA YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOy4aroierocst 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIUE T03HABATEILHBIC YHUBEPCAbHBIE YUeOHBIC IEHCTBUS,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHBIC  ydeOHBIC  JEHCTBUS, PETYJSITUBHBIC
YHUBEpCaAIbHBIC YICOHBIC JCHCTBUA.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUSA

Ba3oBbie Jjornueckue 1eicTBUA:



BBISIBJIAITH M XapaKTEepPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJACCU(PUKAIIMU, OCHOBAHUS IS
0000IIIEHUS ¥ CPABHEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTPUBAEMbIX (aKTax,
JTAaHHBIX U HAOIIOEHUSIX, OTHOCSIINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBIIATh NTPUYMHHO--CJICACTBEHHBIC CBSI3U TPU W3YYCHUH (DU3HUCCKHUX
SIBJICHUM U MPOLECCOB, JIeJaTh BHIBOJBI C HCIOJIB30BAaHUEM JIEYKTUBHBIX
Y UHJIYKTUBHBIX YMO3aKIIIOUEHHM, BBIIBUTATh THUIIOTE3bI O B3aHMMOCBS3SIX
(bU3UYEeCKUX BETNYMH;

CaMOCTOSITENIFHO BBIOMpATh CHoco0 pemieHust y4eOHOM  Qu3mdeckon
3aaun (CpaBHEHHUE HECKOJIBKUX BApUAaHTOB peElIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrle nucciiegoBarejbcKkHe AeCTBUA.

MCITI0JIb30BaTh BOMPOCHI KAK UCCIIEOBATENbCKUN HHCTPYMEHT IO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI DKCIIEPUMEHT, HEOOJbLIOE HCCIeN0oBaHUE (DU3UUECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OTIbITA, UCCIIEI0OBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JajbHelliee pa3BUTHE  (UBHUYECKUX
IPOLIECCOB, a TaK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBHSIX M KOHTEKCTaX.

Pabora c undgopmanmeii:

IPUMEHSATH Pa3IU4HbIE METObI, HHCTPYMEHTHI U 3alPOCHI IIPU MTOUCKE U
otOope MH(POPMALMKM WIH JAHHBIX C YYETOM MPEIIOKEHHON Yy4uyeOHOM
bu3nIeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHUS;

CaMOCTOATENIbHO  BBIOMpATh ONTUMANIbBHYI0 (OopMy MpeAcTaBICHUS
uHpopMalMl W WUIIOCTPUPOBATH peElIaeMble 3aJladyd  HECJIO>KHBIMU
CXE€MaMH, IuarpaMMaMy, HHOU rpaduKoi U X KOMOUHAIUSMU.

KoMMyHuKaTHBHBIC YHMBEpPCaJIbHbIe YUeOHbIe 1eiiCTBHUA:

B XO€ OOCYXIEHHUsI y4eOHOro Marepuana, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJICU, HAIlCICHHBIE Ha DEIICHUE 3aJaud U TIOJACpKaHHE
OJ1arokes1IaTeIbHOCTH OOIIEHNUS;



CONOCTABIISATh CBOM CYXKIEHUS C CYXACHUSAMU JPYIMX Y4YaCTHUKOB
Jyanora, OOHapyKMBaTh Pa3Inuue U CXOACTBO MO3UIUI;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPECTABIATh PE3YNbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMbITa
(3KCnIEeprMeHTa, UCCIIEJOBAHUS, TPOEKTA);

NOHMMATh M  HKCHOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOM U
WHAMBUAYAIbHON pabOThl MPU pPEIICHUH KOHKPETHOW (PHU3NYecKon
po0IeMBl;

NPUHUMATh LIEJIM COBMECTHOM AEATENbHOCTH, OPraHU30BBIBATH JIEUCTBUS
no €€ JOCTI)KEHHUIO: paclpelesiaTh pojHu, O00CYXIaTh HPOLECCH U
pE3yNbTaThl COBMECTHOM padOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, IOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPaBICHUID W KOOPAWHHUPYS CBOU JEUCTBUSA C JPYTHMH
YJICHAMH KOMAaH/Ibl;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJaja B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIECHCTBHS.

Pel"yJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnme I[eﬁCTBHH

Camoopranusanus:

BBISIBIIATH TPOOJIEMBI B KU3HCHHBIX W YUCOHBIX CHUTYyaIUSAX, TPEOYIOMUX
JUTst periieHust GU3NYeCKUX 3HaHUM;

OPUEHTHUPOBAThCS B  PA3JIMYHBIX  TMOJAXOJAX TMPUHATUS  pEIICHUN
(MHIMBUAYyaJIbHOE, TPUHSATHE PEUICHUs B TPYIIE, NMPUHATHE pelieHUu
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HUCSCKON 3a7a9d W
IUTaHa HMCCIIEJIOBAHUSA C YY4ETOM HMEIOIIUXCS PECYypCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh Mpe/IjlaraeMble BAPUAHTHI PEIICHUI;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh AICKBATHYIO OLICHKY CUTyallMU U IIPeJIaraTh IUIaH €€ U3MEHEHNUS;
OOBSICHATH  NPUYUHBI  JOCTWKEHHUS  (HEIOCTHXKEHHUS)  Ppe3yibTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YMCII€ B XOJ BBIITOJIHEHHUS
bu3MUecCKOro HMCCIAEAOBaHWS WM TPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHUBATH COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUAM;

CTaBUTb ce€0s1 HA MECTO JPYIOro 4YelOBEKa B XOJAE CIOpa WU JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;



MPU3HABAaTh CBOE MPaBO Ha OIMMOKY MpHU pelieHuu (PU3NYECKUX 3a/1ay UIIH
B YTBEPXKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE € MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 kjiacce mpeIMeTHbIEC pe3yabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

UCIIONIb30BaTh  MOHATHS:  (PU3MYECKHME W XUMHYECKHE  SIBJICHHUS,
HAOI0/IEeHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CIUHHIIBI (U3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BeIIeCTBa (TBEPHOE,
KHUAKOE, Ta3000pa3Hoe), MEXaHWYECKOe JBIKEHHE (paBHOMEpPHOE,
HEPaBHOMEPHOE, NPAMOJIMHEWHOE), TPACKTOPHUs, PaBHOJAEHUCTBYIOIIAS
cwia,  gedopmauus  (ynpyras, — IUIacCTHYEcKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHUE YACTHI] BEILECTBA,
paBHOMEpPHOE  JIBI)KEHHE, HEPAaBHOMEPHOE  JIBJKEHUE, HMHepLus,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3AKPEIJIEHHOW OCHIO
BpallleHus, Tepenaya MaBiICHUS TBEPABIMH TENaMU, >KUAKOCTAMH H
rasamy, arMocepHoe JaBJCHHE, IUIABAHME TeJ, MPEBPALICHUS
MEXaHUYECKON PHEPruM) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UYECKUX  SBICHUN B
OKpYXalollleM MHpe, B TOM uHciie (U3NYECKUE SBJICHHUS B TPHUPOJE:
OpUMEPBl ABMXKEHUS C PaA3IMUYHBIMU CKOPOCTSAMU B >KUBOH M HEXHUBOM
npupoje, ACHCTBHE CHUJIBI TPEHUS B MPUPOAEC M TEXHUKE, BIIHMSHHUE
aTMoc(epHOro NaBleHHs Ha >KHBOW OpraHU3M, IJIaBaHHWE phIO, phlyaru B
TEeJIe YeJIO0BeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIICIISITH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHM) (PU3HUECKUX SIBJICHUN;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA Te€N U (PU3NUECKHUE SIBICHHUS, UCTIOIb3YS
¢uznyeckue BeMMYUHBI (Macca, 00BEM, IJIOTHOCTH BELIECTBAa, BpeMs,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CUJIa YNPYTOCTH, CUJIA TSHKECTH, BEC
Tena, CWJia TpeHus, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIA, MEXaHWYECKasi paboTa, MOILIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KO3(PPHUIMEHT TMOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETHYeCKas U TMOTEHIUabHAs JHEPrus), MpU OMHCAHUU MPAaBUIBHO
TpPakTOBaTh  (U3MUECKUNA CMBICT  HCIOJB3YEMBbIX  BEJIMYUH,  HUX
0003HaYeHUs1 W eIUHMIbI (U3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (U3NYECKYIO BEIMUYMHY C APYTUMH BEJIWYUHAMM,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BETUUNH;



XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOILIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHUs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxumMesa, MpaBUJIO paBHOBECHUs pbrdara (010Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
OHEPruM, MpHU OTOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMKCBIBATH €70 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCT€ CHUTyalUud NPAKTUKO-OPUEHTHPOBAHHOIO XapakrTepa:
BBISIBIISITh MPUYUHHO--CIICJICTBEHHBIE CBSA3U, CTPOUTh OOBsiCHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUYECKUX
SBIICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemate pacu€TtHble 3agaud B 1-2 JEHCTBUS, HUCHONB3YS 3aKOHBI U
dbopmyIbl, CBsI3BIBAIONINE (PU3WYECKUE BETUYMHBI: HAa OCHOBE aHAJIU3a
YCJIOBUS 33/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJICTABIATh (DU3UUECKUE
BENTUYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUEThI, HAXOAUTH CIPABOYHBIE
JTaHHBIE, HEOOXOUMBIE JJI1 PEUIeHUs 3a/1a4, OIIEHUBATh PEATUCTHYHOCTh
MOJTY4YEeHHOU (PU3MUECKON BEJIUUNHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh IMPU MOMOIIU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJIETSTH IPOBEPSIEMOE
npeanosjoxkeHue  (TUNOTE3y),  pasiuyaTh W UHTEPIPETUPOBATH
NOJIYYCHHBIA pe3yibTaT, HAXOAUTh OIIMOKA B XOJAE OIbITa, JIEJIaTh
BBIBOJIBI IO €T0 Pe3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAONIOACHHIO (U3UYECKUX SABJICHUM WU
buznyecKux CBOICTB TEJIL: dbopmMyIHpoBaTh MIPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYA0BaHHUS,
3aMKChIBATh X0/ OIbITa U (JOPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATh TPSIMbIE HU3MEPEHUS] PACCTOSHMS, BPEMEHHU, MAcCChl Tela,
o0BbéMa, CUJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IMOKAa3aHUS MPUOOPOB € YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTU OJHON (PU3MUECKON BETUUYHMHBI OT
JIPYrol C HCIOJIB30BAHUEM MPSIMBIX H3MEpPEHUN (3aBUCUMOCTH MYTHU
PAaBHOMEPHO JBMXKYILErocsl Telda OT BPEMEHHM JABWKEHUS Tela, CHUJIIbI
TPEHUSI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIA CONPUKOCHOBEHUS TEJ, CHUIIbI
YOPYrOCTU OT YUIMHEHUS MPYKUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00BbEMA
IIOrPYKEHHON YacTH Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
TJIaBaHUs TEJ, YCJIOBUN PaBHOBECHSI phluara M OJOKOB), Y4aCTBOBATh B



IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBAaHUA, coOOMpaThb YCTAHOBKY H
BBITIOJHATh WM3MEpPEHUs, Cieays MPEeAIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl TMOTYYEHHON 3aBUCHUMOCTH (DM3MUECKUX BEIHMYUH B BHUJC
IpEJIOKEHHBIX TaONHI U TpadUKOB, JENaTh BBIBOJBI MO pe3yJbTaTam
UCCIIEJOBaHMSI;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA JKUIAKOCTM W TBEPAOTO TeNa, CHJIA TPEHUS CKOJIBKEHUS,
NABJIEHUE  BO3]lyXa, BbITAJIKMBAaIOUIas CWiIa, JEHUCTBYIOIlAas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOIPPHUIMEHT TMOJE3HOTO ICHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysd MpPEeNIOKEHHOW WHCTPYKLHU: MpH
BBINIOJITHEHUM H3MEPEHUN COOMpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY MU
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTMYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ 1ad0paTOpHbIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETpP, COOOIIAIOIIUECS COCYIbl, OapoMeTp,
phlyar, NOJABUKHBII M HETIOABUKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKkTepu30BaTh MPUHIUNBI JEUCTBUA HW3YYEHHbIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha MX OmucaHus (B TOM YHCIE:
NOJAIIMITHAKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Mpecc,
MaHOMETp, BBICOTOMED, TOPLUIHEBON HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHUN U HEOOXOAMMbIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TMPUMEPHl  (HaXoAuTh  HUHPOpPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCMOJIb30BAHUS (PU3MYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HM 711 oOecrieueHns] 0€30MacHOCTU MpU O0palleHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0pPOBbSI U  COOIIOICHMUS
HOPM 3KOJIOTUYECKOT'O MTOBEJAEHUS B OKPYKAIOIIEH Cpene;

OCYILECTBISATh OTOOp MCTOYHHMKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHHM C 33JIaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUA © TYyTEM CpPaBHEHHUS PA3NUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS MNPOTUBOPEYMBOW MM MOXKET OBITh
HEJ0CTOBEPHOM;

UCITI0JIb30BATh MPU BBINIOJHEHUN YYEOHBIX 33JJaHUN HAYYHO--TIONYJISPHYIO
aUTEpaTypy (U3MYECKOTO COJEp)KAaHMs, CIPABOYHbIE  MaTepHabl,
pecypcbl cetu HTepHET, BiaieTh NpUuEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAIIMU U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLICHMS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMaluu (PU3NYECKOTO COAEpPkKaHUS, B TOM



yyciae MyOJuYHO JeNaTh KpaTKUe COOOUIEHHsSI O pe3yibTaTax IPOEKTOB
WM Y4eOHBIX HCCIEAOBaHUN, MPH O3TOM TPaMOTHO HCIIOJIB30BATh
U3YYCHHBI TOHATUWHBIN ammapaT Kypca (OM3HMKH, COIMPOBOXAATH
BBICTYIUICHUE NPE3EHTALUEH;

IPU BBIIOJHEHUM YYEOHBIX IPOEKTOB M HCCIEIOBAaHUI pacupenessTh
O0513aHHOCTH B TpYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMH 3aJladaMH,
CIIEUTh 3a BBINOJHEHHEM IUIAHA JCUCTBHM, aJEKBAaTHO OLICHWBATH
COOCTBEHHBII  BKJIAJ, B  JIEATEJIBHOCTh  [PYIIbl,  BBICTPAWBATh
KOMMYHUKATUBHOE B3aUMOJCICTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenus B 8 kiiacce npeamMeTHbIe pe3ysIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

HCTIOJIb30BaTh MOHATHS: MAacCa U pa3MePbl MOJIEKYJI, TEIUIOBOE IBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH M HEHACBHIIMICHHBIN Tap, BIAXXHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPECHHSAS DSHEPTUsS, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUUN 3apsil, HIEKTPUUYECKOE MOJI€, POBOIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyarh SBJICHUS (TEIUIOBOE paclIMpeHHe W CKaTHe, Teruionepesaada,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAHUE, KANWJUISAPHBIE SBJICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpUCTAJUIM3amus (OTBEp/ICBaHUE), KHUIICHHE,
Temionepeaaya (TeTI0MPOBOTHOCT, KOHBEKIIHS, U3JIy4YEHUE),
AIEKTPU3AIMUA TEJ, B3aUMOJICHUCTBUE 3apsIIOB, NCHUCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICICTBUE MAarHWTOB, JCUCTBUE
MarHUTHOTIO TOJI Ha MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAs UHAYKIIHS)
[0 OIHCAaHUID MX XAPAaKTEPHBIX CBOMCTB MW HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3UYECKUX  SIBJICHUH B
OKpYXKalolIeM MHUpE, B TOM 4Yucjie (u3nueckue SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSXKEHHE W KAlWULIPHBIC SBICHUS B MPUPOJIE,
KpUCTaJUIbI B Tpupoje, wuznydeHue CoiHIla, 3aMep3aHUe BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPHUIECKUC
sBJICHUSI B aTMocdepe, JIEKTPUUECTBO KMBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuH, Jpedd MoJrOCOB, POJb MArHUTHOTO TOJS JJIsl JKM3HM Ha
3emiie, MOJSIPHOE CUSIHUE, IPHU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHUU;

OMUCHIBATh U3YYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
¢dbu3nyecKkre BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUIECTBO
TEIUIOTHI, y/IeJIbHAS TEIIOEMKOCTh BEIIECTBA, Y/IeJIbHAs TEILIOTA



IUIABJICHUS, YJEeNbHAs TEIJIOTa IapooOpa3oBaHus, yJelbHas TEIIOTA
CropaHusi TOIUIMBA, KO3(D(PUUMEHT NOJE3HOr0 JEWCTBHS TEIUIOBON
MalIuHbl, OTHOCHUTENIbHAS BIAXXHOCTh BO31yXa, AJIEKTPUYECKUU 3aps,
CHJIa TOKa, 3JIEKTPUYECKOE HANPSIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yIEIbHOE  CONpPOTUBJIEHHME  BEllecTBa, paboTa W MOILHOCTb
JIIEKTPUYECKOTO  TOKa), NpU ONHCAHUM MPABUIBHO TPaKTOBATh
($u3NYECKU CMBICT KCIIOJIb3YEMbIX BEIUYHMH, 0003HAYEHUS U €IUHHIIBI
bu3nYeCKUX BENIUYUH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIINE JaHHYIO
(uU3NYECKYI0 BEIUYMHY C JPYTUMHU BEJIWYMHAMM, CTPOUTH TIpapuku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKkTepu30BaTh CBOMCTBa TeJ, (PU3NUYECKUE SBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUS MOJIEKYJSIPHO--KHHETHYECKOW TEOpUU
CTPOEHHMSI BEIIECTBA, MPUHLHUI CYNEPHO3UIMH TMOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i ydacTKa LEMu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS JSHEPIrMH, NpPH OTOM  JABATh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3allMChIBaTh €r0 MAaTEMaTHYECKOe
BBIPAKEHHUE;

OOBSCHATh (PU3UYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CUTyalllld MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 —2 JTOrMuecKux
IaroB ¢ Oomopod Ha 1-2 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUHU,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3agaud B 2-3 JEHCTBUS, HUCIONB3YyS 3aKOHBI U
dbopmyIibl, CBS3BIBAIONINE (PU3MUECKHUE BEJIMYMUHBI: HA OCHOBE aHaIM3a
YCIIOBHS 3a/layd 3aIlMChIBaTh KPAaTKOE YCIOBHME, BBISBISATH HEIOCTATOK
JaHHBIX JJIs pEeLeHus 3a7aud, BbIOMpaTh 3aKOHbl W (OPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHus, NPOBOAUTH PACUETHl M CpPAaBHUBATh
MOJIy4YeHHOE 3HaUY€HHUE (DU3UUECKOIN BETMUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaThb MPOOJEMBbI, KOTOpPHIE MOXHO PEIIUTh MpU [OMOILU
($u3NYECKUX METO/OB, MCIOJb3Yysl ONMUCAHUE HCCIEIOBAaHUS, BBIICISTH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLCHUBAaTh NPABWIBHOCTH IOPSAKA
IIPOBENICHUSI UCCIIEIOBAHUS, J€NaTh BHIBOIBI,

IPOBOJUTH OMBITHI 1O HAONIOACHHIO (U3UYECKUX SABJICHUM WU
bu3znyecKuX CBOWCTB Te (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTH J1aBJICHUS
BO3/lyXa OT ero o0b&éMa, TeMIrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT IIBETa H3Iydaromieil (MOrJIONaroIei)
MOBEPXHOCTH, CKOPOCTh MCHApEeHHs] BOJABI OT TEMIEpaTyphl KUIKOCTH U
WIoWaan €€ TOBEPXHOCTH, OHJIEKTpHU3alUs Tel W B3auMOJCHCTBUE
AIIEKTPUYECKUX 3apsI/10B, B3aNMOJEHCTBUE MOCTOSIHHBIX MarHUTOB,



BU3yallM3allMsi MArHUTHBIX TOJIEW TMOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOWCTBa AJIEKTPOMArHuTa,
CBOMCTBA D3JEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIMpOBAThH
IpOBEpsiEeMbIE MPEANONIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyZ0BaHUs, ONMMCHIBATH X0/ ONBITA U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ NPSIMBIE  M3MEPEHUs  TeMIEpaTypbl,  OTHOCHUTEIIbHON
BJIQXKHOCTH BO3/yXa, CHUJIbI TOKA, HAIpPSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aaHHOM aOCOIOTHOM MOTPENTHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C  UCIOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUU  (3aBUCUMOCTH
COINPOTUBIIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLAAM MONEPEYHOro
CEUEHUS U YACIHbHOTO CONPOTUBIICHUS BEIIECTBA MPOBOIHMKA, CUIIBI TOKA,
UAYIIET0 dYepe3 TMPOBOAHHWK, OT HANpsDKEHHWsS Ha  MPOBOJHHKE,
UCCIIEJOBAaHUE TIIOCJIEOBATEIbHOTO UM NapajuIeIbHOTO  COEAUHEHMH
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUPATh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJleays MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOTYYCHHOW 3aBUCHMOCTH B BHJE TaOmUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MepeHUs (U3NYECKUX BEJIWYUH (yAeTabHas
TEIUIOEMKOCTh ~ BEII[ECTBA, COMPOTHUBICHWE TMPOBOJHUKA, paboTa u
MOIIHOCTh 3JIEKTPUYECKOTO0 TOKA): MJIAHUPOBATh HM3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAIbHYIO YCTaHOBKY, CJeaysl MPEUIOKEHHON MHCTPYKLHU, U
BBIUUCIISTH 3HAUCHNE BEJIMYMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe ¢ 1abopaTOpPHBIM
000Opy10BaHUEM;

XapaKTepu30BaTh MPUHLUIBl JCHCTBUS H3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOW HA HMX ONUCaHUS (B TOM YHCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBasi TypOuHa, aMIEpMETp,
BOJIbTMETpP, CUETYMK 3JIEKTPUUYECKON HHEPruH, 3JIEKTPOOCBETUTEIIbHBIC
npuOOPHI, HarpeBaTEIbHBIC IEKTPONPUOOPHI (TIPUMEPHI), ITEKTPUIESCKUE
PEIOXPAHUTEIH, YJICKTPOMArHUT, SJICKTPOABUTATEIh TTOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMSI O CBOWMCTBAaX (PM3MUECKHX SBICHUH U HEOOXOIUMBIC
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHbIC
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM pPUCYHKaM (KUAKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHUs, SJIEKTPOCKOT, PEOCTaT), COCTABIATh CXEMBI AJIEKTPUIECKIX



Lelel ¢ MOCIEA0BATENbHBIM U NapaJlICIbHbIM COCIMHEHUEM JJIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEPHl  (HAXOAUTh HHGMOpPMALMIO O  MPUMEPAX)
IPAKTUYECKOIO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HU 11 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0POBbS U  COOIIOICHHUS
HOPM 3KOJIOTUYECKOIO MMOBEJICHUS B OKPYKAIOLIEH Cpele;

OCYILECTBIATh TOUCK HHPOpMAuu (U3NYECKOTO COJEp)KaHUS B
WMHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IyTEM CpPaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHHUKOB  BBLACIATH HMHQPOpPMAIUIO,  KOTOpas
ABJIAETCS] IPOTUBOPEUYNBON UM MOKET OBITh HEJOCTOBEPHOM;
MCITI0JI30BaTh MPU BBINIOJHEHUN YYEOHBIX 3aJaHUN HAYYHO--TIONMYJIIPHYIO
auTepaTypy  (QU3MYECKOTO COJAEp)KAHMSA, CIPABOYHbIE  MaTepualbl,
pecypcebl cetu IHTEpHET, BiIaieTh NPpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHbIE MHCbMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3HUYECKOIO
COJEpKaHus, B TOM UHKCIE MYyOJUYHO NPEACTABISITh PE3yJbTaThl
IIPOEKTHOW WJIM MCCIENOBATEIBCKON NEATEIbHOCTH, IIPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHbI TNOHATUHHBIA amnmapar Kypca (U3HKH,
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTALINEH;

IpU BBINOJHEHUU YYEOHBIX NPOEKTOB M MCCIEIOBAHUNA (PU3NYECKHUX
MPOLIECCOB paclpelesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMH 3a/1a4aMH, CJIEIHUTH 34 BBINIOJHEHUEM IIJIaHA JEUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLCHUBAaTh COOCTBEHHBIM BKJIaJ B
NeSATEIbHOCTb IPYMIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peiaTh KOHMIUKTHI.

K xon1y oOyuenus B 9 kiiacce npeamMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIITNXCSI YMEHUI:

UCIIOJIB30BaTh IOHATHSA: CUCTEMA OTCYE€Ta, MaTEpHAIbHAs TOYKA,
TPAeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOIO ABWXXEHUS, JAedopmalius
(ympyrasi, mnjgacTU4eckas), TpPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M Meperpy3ku, UEHTP TAKECTH, aOCOIMIOTHO TBEPAOE TEJo,
LEHTP TSKECTH TBEPAOIO Tesla, PaBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPhl UCITYCKAHUS U MOMJIOUIEHUSs, ab(a-, 0eTa- U1 raMMa-u3IydeHus,
W30TOIIBL, SIIEPHAs YHEPIEeTUKA,



pa3nuyath SBICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJMHENHOE JIBH>KEHHE, CBOOOJHOE
NaJiIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE ABIXKEHUE, KoJeOaTeabHOe IBIKECHHE (3aTyXarolue U
BBIHYX/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE PpacIpOCTPaHEHUE, OTPAXKEHHE M IPEIOMIICHHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHNE OEJIOro CBETa B
CHEKTp M CJOXEHHE CHEKTpPaJbHBIX I[BETOB, JIHUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEHYATOIO CIEKTpa
U3Jy4YEHUS) IO OIMCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SIBJICHUE;

pacrmo3HaBaThb NpPOSBICHUE U3YYEHHBIX (U3WYECKUX SBJICHUM B
OKpy’XarlleM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B IMPUPOE:
IPWINBBI U OTJIMBBI, ABMKEHUE IIaHEeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 53XO0, LIBETa Tell,
ONTUYECKHUE SIBICHUS B MPUPOAE, OMOJOTMYECKOE AEHCTBHE BHUIUMOTO,
yIbTPapUOJIETOBOIO M PEHTICHOBCKOTO HU3IY4YEHHUH, €CTECTBEHHbIN
PaaNOAKTUBHBIN (DOH, KOCMHUYECKHUE JIy4H, PAAUOAKTUBHOE H3ITyUYECHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTUBHBIX W3JIy4YEHUW Ha
OpraHu3M YeJIOBEKa), IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIACNATH CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKH) (DU3HMUECKUX
SIBIICHUI;

ONMKCHIBATh U3YUYECHHBIE CBOMCTBA TEI M (PU3UUECKHUE SIBJICHUS, UCIIOJIb3YS
¢u3nueckue BeNUYMHBI (CpelHssl U MIHOBEHHAs CKOpPOCTb Tejla MpHU
HEPaBHOMEPHOM JBWKEHUM, YCKOPEHHE, INEpPEMEUICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YHPYIOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAJEHMs, BEC Tejla, HUMITYJIbC Tela, HMITYJIbC CHIIBI,
MexaHudeckas paboTa M MOUIHOCTb, MOTEHIMAlbHAs DHEpPrusi Teia,
NOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAsI SHEPTUs CHKATON
NPYKUHBI, KUHETHUYECKas >SHEpPrus, IIOJIHAs MEXaHWYEeCKas DHEPIHs,
NEepUOJ U 4acTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS Cpeibl), IPU OMUCAHUU
NpaBUJIBHO TPAKTOBAaTh (DU3UYECKUU CMBICI HCIOJb3YEMbIX BEIUYHH,
0003HaYeHUsI W €AUHMIbI (PU3MYECKUX BEIIUYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH I'paUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3MYecKUe SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHS] SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLMI CYNEpPHO3ULUN CWJI, IPUHLUI OTHOCUTENbHOCTH [anunes,
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsIIOBOIO M MAaCCOBOI'O YHCEN
IpU SAEPHBIX PEAKIHSIX, IPU ATOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BbIPAXKECHHUE;

OOBACHATh (PU3NYECKUE NPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalil MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3U, CTPOUTH OOBsICHEHHME U3 23
JIOTUYECKUX IIaroB ¢ ONOpPOMl Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemate pacuéTHble 3a7add (OmUparomuecs Ha CcHCTeMy H3 2-3
YpPaBHEHHUI), UCTIONb3Ys 3aKOHBI U (YOPMYJIbI, CBS3bIBAIOLINE (PU3NUECKHUE
BEJIMYMHBI: Ha OCHOBE aHAajIW3a YCIOBHS 3a/Jadd 3alliChIBATH KPAaTKOE
YCIIOBHE, BBISABIIATH HEIOCTAIOUIME WIM W30BITOUHBIE JAHHBIE, BHIOMPATH
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHUS, IPOBOJIUTH PACUETHI U
OLICHUBAaTh PEAIUCTUYHOCTh IOJIyUEHHOTO 3HayeHUs (U3HUYECKOM
BEJINYMHBL;

pacrno3HaBaThb MPOOJEMBI, KOTOpPHIE MOXHO pEIIUTh MpU I[OMOILU
($U3NYECKUX METO/OB, MCIOJb3Yysl ONUCAHUE HCCIENOBAaHUS, BBIICISTH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLCHUBAaTh MPABUWIBHOCTH IOPSAKA
NPOBEICHHUS]  UCCJIENOBAHMS, JENlaTh  BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJEHUHN U OIBITOB;

IPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HploTOHA, 3akoHa
COXPAaHEHHUSl HHEPTUM, 3aBUCUMOCTh NEepHoAa KoJeOaHWH MPYKUHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PACIIPOCTpaHEHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)K€HHs IMpeaMeTa B coOMparouieit
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3ITy4YEHUSs):
CaMOCTOATENILHO  CcOOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
o0OpyZOBaHUsl, ONHUCHIBATH XOJ ONBITA U  €ro  pe3yJbTarhl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpPEaeIIsis
cCpeqHee 3HAYeHHE H3MEpsieMOM BENUYMHBI ((POKYCHOE pacCTOsHHE
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOP croco0a H3MepeHus
(M3MepUTEILHOTO PUOOpPa);

MPOBOJUTH KCCIIEOBAHUE 3aBUCUMOCTEH (PU3MYECKHX BEJIMYHUH C
UCITOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JBIDKEHHUU 0€3 HayalbHOW CKOPOCTH, MEpHOAa
KOJIeO0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH
yria OTpak€HUs CBETa OT yria MaJCHUs W yria MpeIoMJICHHs] OT yria
najicHus): IUIAHUPOBAaTh HCCJEIOBAaHUE, CaMOCTOSTENIBHO CcOOUpaTh
YCTaHOBKY, (DUKCHMpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBHCHMOCTH
¢u3MYeCKUX BEIMYMH B BUAE TaOMMI M TpadUKOB, NeiaTh BBIBOIBI TIO
pe3yabpTaTaM HCCIeI0BaHNUS;

IPOBOJUTh KOCBEHHBIC M3MEpPEHUs (U3MUECKUX BEIWYUH (CPEaHSI
CKOpPOCTh M YCKOpPEHHE Teja TMpPH pPaBHOYCKOPCHHOM  JIBIDKCHUH,
YCKOpEHHE CBOOOTHOTO TMaJACHHS, JKECTKOCTh MPYXUHBI, KO3()QHIMEHT
TPEHUSI CKOJBXKCHHsI, MEXaHHM4ecKas padoTa W MOIIHOCTb, 4YacTOTa M
nepuoa KojJeOaHWH MaTeMaTHUYeCKOTO M TPYKHUHHOTO MAasTHUKOB,
ONTUYECKass Ccwia coOuparomed JHMH3bL, PAJTUOAKTUBHBIA  (HOH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITNOJHATh U3MEPEHUS, CIeNysl MPENJOKEHHOW MHCTPYKIUH, BBIUUCIATD
3HAa4YCHHUE BEJIMYUHBI U aHAJTM3UPOBATH MOYUYCHHBIE PE3YIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TMPH3HAKA W3YYCHHBIX (DU3MUECKUX MOJEIECH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIH HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IJaHETapHas MOJENb aroMma, HYyKJIOHHas
MOJIeJIb aTOMHOTO f/IPa;

XapaKTepu30BaTh MPUHLUIBI JACUCTBUA HW3YYEHHBIX NpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OMNHCAHUS (B TOM YHCIE:
CHHUJIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JO3MMETp, KaMmepa BunbcoHa), HUCHONB3ysS 3HAHHUS O
CBOMCTBaX (U3MUYECKHX SBJICHUA W HeoOXoaumbie (U3HMUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHYHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKHUX MPOLIECCOB
OpU pEIICHUH Y4eOHO--MPAKTUYECKUX 3a/]ay, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparonieil JIMH3e;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGMOpPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKMX 3HAHWA B TIOBCEIHEBHOM
KU3HH NIl oOecrieueHusi 6€30MacHOCTH MpU 0OpaIlieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0pPOBbS U  COOIIOIACHHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY’KaIOIIEH Cpe/ie;



OCYILECTBIATh MOUCK HMHPopMamuu (U3NYECKOTO COJEp)KaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYS MOMCKOBBIN 3aMpoc, HAXOAUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOIINXCS 3HAHUI U TIONOJIHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BAaTh MPU BBIIOJHEHUU YY€OHBIX 33JaHUN HAyYHO--TIOMYJIIPHYIO
JAUTEepaTypy (U3NYECKOTO COAEp)KAHMSA, CIPABOYHBIE  MaTepualbl,
pecypchl cetu HTEpHET, BiIaJleTh NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpPMAIlMM U3 HECKOJBKMX HCTOYHUKOB (PU3NUYECKOTO COIECpIKaHUS,
nyOIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON MM MCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM T[PAaMOTHO  HCHOJb30BATh  M3YYECHHBIN
NOHATUUHBIM anmapar HM3ydyaeMmoro pasjaena (U3MKH M COINPOBOXKIAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ yduyé€ToM OCOOEHHOCTEM ayJuTOpHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Koau4yecTBO yacos DJIeKTPOHHbIE CIMCOK HTOTOBBIX Croco0 oneHKn
Ne HaumenoBanue pa3jieiioB u (uudpoBbie) IVIAHUPYEMBbIX Pe3yJbTATOB HTOTOBBIX
KoHnTtpoJsb- IIpakTuyec-
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE ¢ YKa3aHHMeM 3TAIMo0B UX IUIAHUPYEMBbIX
HbIE KHe padoThl
pecypcbl ¢dopmupoBanus pe3yJIbTaToB
padoThI
Paznen 1.®@u3uka u eé poJib B NO3HAHUM OKPY/KAIOIIEro MUpPa
Bubmuoreka IIOK - Mcnonb30BaTh MOHATHS: -OIIpOC Ha YPOKE
p Yp
1.1 dusuka - HayKa 0 IpUpoJe 2 https:/m.edsoo.ru/7f | $usHieckue u Xumiieckue - usmeckuii
SIBJICHUSI, HaOJIIOIEHHE,
416194 JHKTAHT
P — OKCIICPUMCHT, MOZCJIb, TUIIOTE3a, - TecT
BI/I6HI/IOTeKa HOK CANHUIbI (1)H3H‘ICCKI/IX BCJIMYHMH,
- OOBSICHATH (hU3UUECKHE SBICHUS, - CaMOCTOATCIbHAA
1.2 Ou3nyYecKue BEITUINHbBI 2 1 https://m.edsoo.ru/7f . aGoTa
MpOUECChl U CBOUCTBA TCJI, B TOM p
M YUCJIC U B KOHTCKCTEC CI/ITyaHI/Iﬁ
IIPAKTUKOOPUEHTUPOBAHHOI O
XapakTepa: BbIABJIATH IPUIUHHO-
o BI/I6HI/IOTeKa HOK CJICACTBCHHBIC CBA3U, CTPOUTH
ECTeCTBeHHOHaY‘IHHI/I MCTOL 00BscHeHNE N3 1—2 JIOTUYECKUX
1.3 2 1 https://m.edsoo.ru/7f .
MO3HAHMS I1aroB ¢ ONOPoi Ha 1—2 H3y4eHHBIX
416194 CBOWCTBA (PH3MUCCKUX SBICHUH,
(1)I/ISI/I‘I€CKI/IX 3aKOHa UJIn
3aKOHOMEPHOCTH;
Hroro no pazneny 6
Pa3nes 2.1lepBoHayaibHble CBeIeHUS O CTPOEHUH BelllecTBA
butanoreka IIOK - Mcnonp30BaTh MOHSTHS: -0IIPOC Ha YPOKE
p yp
2.1 CTpoeHHe BEIeCTBa 1 https://m.edsoo.ru/7f | ®HsuHecKue u xumiacckie - usueckuii
SIBJICHUSI, HAOJTIOICHUE,
416194 AMKTaHT
S 3KCIEPUMEHT, MO/JIENb, TUIIOTE3A, - TecT
I[BI/I)KGHI/IG u BI/I6HI/IOTeKa HOK CANHUIbI (1)I/I3I/I‘ICCKI/IX BCJIMYHH, - CAMOCTOSTENEHAS
2 2 aTOM, MOJICKYJIa, arperaTHbIC
: . COCTOSIHUS BelecTBa (TBEpIOE,
B3aUMOJICHCTBHE YACTHI] 2 1 https://m.edsoo.ru/7f JKHJIKOE, Ta3000pasHoe); paGoTa
BEIIIECTBA 416194 - Paznuuars sBienus (auddysus,
B 6 OK TCIIJIOBOC ABUXKCHHUEC YaCTUL]
HOIOoTEKA
ArperaTHble COCTOSIHUS 1 BellecTsa)
2.3 BemecTRa 2 https://m.edsoo.ru/7f
416194
Hroro no pazneny 5
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Pa3nen 3./IBu:xeHue u B3auMojieiicTBHE Tel

3.1

Mexanuueckoe I1BMKEHUE

bub6mmorexa [JOK

https://m.edsoo.ru/7f
416194

3.2

Huepuus, macca, INIOTHOCTD

bu6muoreka [JOK
https://m.edsoo.ru/7f
416194

3.3

Cuia. Bunsr cuin

14

bubmuorexa [JOK
https://m.edsoo.ru/7f
416194

-pacIio3HaBaTh MPOSIBICHHE
N3y4YCHHBIX (DM3MUECKUX SIBICHUN B
OKPY’KaIOIIEM MHUPE, B TOM YHCIIe
(usnyeckre SBICHUS B IPUPOJIE:
MIPUMEPBI IBIKEHHUS C Pa3IMIHBIMU
CKOPOCTSIMH B )KUBOHM U HEXKHUBOU
MIpUpOJIe, ACHCTBUE CUIIBI TPEHUS B
MIPUPOJIE U TEXHUKE, TIPH ITOM
MIEPEBOANTD MPAKTHYECKYIO 3a1a4y
B y4eOHYIO, BBIACTIATD
CYLLECTBEHHBIE CBOMCTBA
(mpu3HaKM) GU3NUECKUX SBICHUH;
- ONMCHIBATh U3Y4YEHHbIE CBOMCTBA
Ten U GU3HUYECKUE SIBICHUS,
UCTIONB3Ys (PU3UIECCKUE BETTHIHHBI
(Macca, 00bEM, TNIOTHOCTH
BEIIECTBA, BPEMSI, ITyTh, CKOPOCTD,
CpenHssl CKOPOCTh, CHIIa
YIIPYTOCTH, CHJIa TSXKECTH, BEC
TeJa, CUja TPEHUs, ), IPH OIMCAaHIH
MpaBUJIbHO TpPaKTOBATh
(U3MYECKUH CMBICI HCIIOIB3YEMbIX
BCIIMYHH, UX 0603Haqu1/151 u
CAUHUIIBI (l)I/IBI/I‘-IeCKI/IX BCJINYUH,
HaXOoJHUTh (OPMYIIbI, CBSI3bIBAIOLIIE
JaHHYIO (U3MYECKYIO BEJIIMUUHY C
JpYTHMH BEIMYNHAMHY;

- BBINOJIHATH NPSIMBIE H3MEPEHUS
paccTosTHHS, BpEMEHH, MacChl Tella,
00bEMa, CHIIBI C UCIIOIE30BaHUEM
AHAJIOTOBBIX U IIU(POBBIX
npuOOpOB, 3aMUCHIBAThH TOKA3aHUS
npuOOPOB C YUETOM 3aJIaHHOM
a6COIIOTHOH OTPENTHOCTH
U3MEpEHMUI];

MpOBOAUTH KOCBEHHBIC UBMEPCHUA
(u3MIecKNX BeIMYUH (TUIOTHOCTD
BCIICCTBA XKUAKOCTH 1 TBéplIOFO
TeJla, CHUiia TPEHUS CKOBXKCHHNSA);
YKa3bIBaTh TPUHIMNIIBI )IeﬁCTBPISI
MpUOOPOB U TEXHUIECKUX
YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETD;

- co0r01aTh TIpaBwiia TEXHUKU
6e3omacHOCTH TIpH padboTe ¢
n1ab0paTOPHBIM 000PYAOBAHHEM;

-0IIpoC Ha YpOKe

- pu3HUECKUi
IHUKTaHT

- TecT

- CaMOCTOSTeIbHAs
pabora

- KOHTPOJIbHAs
pabota

- 3a4eT
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-CO3/1aBaTh KPaTKUe COOOIICHHS
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Pasnen 4./laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB

[asnenue. Ilepenaua

bu6muoreka [JOK

4.1 JIaBJICHUS TBEPABIMU TEJIAMHU, 3 https://m.edsoo.ru/7f
JKUAKOCTSAMM U Ta3aMu 416194
bu6mmoteka [IOK
4.2 JlaBIIeHME KUIKOCTH 5 https://m.edsoo.ru/7f
416194
bu6nmmoreka [IOK
4.3 ATMmocdepHoe 1aBieHne 6 https://m.edsoo.ru/7f
416194
JlericTBUE KUJIKOCTHU U Ta3a bubmorera [JOK
4.4 7 https://m.edsoo.ru/7f

Ha [IOrPY>KEHHOE B HUX TEJIO

416194

- UCTIOJIb30BaTh MOHATHS
COOOIIAIOIINECS COCYIBI;
pas3nuuarh SBJICHHS: Niepegaya
JIaBJICHUS TBEPABIMHU TEJIAMH,
KHUJKOCTSIMU M Ta3aMH,
aTMoc(epHoe JIaBleHUE, IUIaBaHUE
Tel;

- pacro3HaBath IPOSIBICHHUE
U3YYCHHBIX (PM3MUYECKUX SBICHHUN B
OKpY’KalOIIeM MHUpE, B TOM YHCIIe
(usnyeckue SBICHUS B IPUPOJIE:
BIIMSTHUE aTMOC(EPHOTO IaBICHUS
Ha XUBOW OpraHu3M, IIaBaHUE
pHIO;

- OTMCHIBATh M3Y4YEHHbIE CBOMCTBA
Ten U GU3HUYECKNE SBICHNUS,
UCTIONB3YS (PU3NIECKUE BETMIUHBL:
JaBieHue (TBEPIOTO Tena,
XKHUJKOCTH, Ta3a), BHITAIKUBAIOIIAs
cHia;

- XapaKTepu30BaTh CBOWCTBA TET,
(u3HUecKre IBICHUS U IPOLECCHI,
UCTIONB3Ys 3aKOH ApXUMeZa, IpH
3TOM JaBaTh CJIOBECHYIO
(hOpMyYITHPOBKY 3aKOHA U
3aIiChIBaTh €r0 MaTEMaTH4eCKOe
BBIPAXKEHHE;

-peuiath pacuéTHbIe 3a1aud B 1—2
JCUCTBHSI, UCIIONIB3YSI 3aKOHBI U
(opMyIIBl, CBSA3BIBAIOIINE
(u3HYeCcKre BETUIMHBI: HA OCHOBE
aHaM3a yCJIOBHS 3a/1a41
3aIMChIBAaTh KPaTKOE yCIOBHE,
TIOJICTaBIISATH (PU3UUECKHE
BEJIWYMHBI B GOpMyIIEl 1
MIPOBOAUTH PACUETHI, HAXOIUTh
CIIpaBOYHbIE JAHHbIE,
HEOOXOAMMbIE JUIsl pELLIeHNs 3a/1ad,
OLIEHMBATh PEATUCTUIHOCTD
MTOTyYCHHON (hH3NIEeCcKOi
BEJINYHHBI,

MIPOBOJIUTD OIIBITHI 110

-OIpOC Ha YPOKe
- pusMyecKui
JIMKTaHT

- TeCT

- CaMOCTOSTENIbHAS
pabota

- KOHTPOJIbHAS
pabora

- 3aueT
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HaOJIIOICHNT0 GU3HIECKUX SIBICHUI
Wi GU3NIECKUX CBOMCTB TEI:
(bopMynHpoBaTh POBEPsEMbIe
MIPEIIOI0KEHHUs, COONPaTh
YCTaHOBKY U3 TPEIJIOKCHHOTO
000pyI0BaHUsI, 3aMUCHIBATH X0/
OMbITa U (POPMYITUPOBATH BHIBOJIHI;
- CO3/1aBaTh KPaTKHE COOOIICHUS.

Hroro no pazneny
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Pa3zgen S5.Pabora u MOIIHOCTB. DHEPrUus

5.1

PaGora v MowHOCTH

bu6muoreka [JOK
https://m.edsoo.ru/7f
416194

5.2

IIpocTteie MexaHU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f
416194

5.3

Mexann4deckas OHEPIuia

bubmuorexa [JOK
https://m.edsoo.ru/7f
416194

-HCII0JIb30BATh TTOHSATHS:
PaBHOJICHCTBYIOLIAs CHJI,
nedopmanust (ynpyras,
IUIACTHYECKas;

- pa3nuYaTh SIBJICHUS:
B3aMOJICICTBUE TEJI, PABHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHOHN OCBIO
BpallleHHs TIPEBPAICHUS
MEXaHUYECKOU SHEPIuy;
-pacrio3HaBaTh IPOsIBICHHE
U3YYCHHBIX (PM3MYECKUX SBICHHUI B
OKpY’KaloIIeM MUpE, B TOM YHCIIe
(usnyeckre SBICHUS B IPUPOJIE:
pBIYary B Telie YeJIoBeKa, IpU 3TOM
MIEPEBOANTH MIPAKTHUYECKYIO 3aa4y
B y4eOHYIO, BBIJICIISATH
CYIIECTBEHHbIE CBOICTBA
(mpu3HaKM) GUINIECKUX SBICHUH;
-ONMCHIBATh U3y4YEeHHbBIE CBOHCTBA
Ten U GU3HYECKUE SBICHUS,
UCTIONB3Ys (pU3NUECKUe BEINYNHBI:
MexaHu4ecKas pabdoTa, MOIHOCTb,
TUIEYO CHJIBI, MOMEHT CHJIBI,
K03((PUIIHEHT MOJIE3HOTrO ACHCTBUS
MEXaHNU3MOB, KHHETUYECKasl 1
MOTeHINAJIbHAS SHEPT UL, TIPU
OITMCaHNH TPaBUIBHO TPAKTOBAaTh
(U3MYECKHI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAUCHHUS U
eIMHULBI PU3UIECKUX BEIUYHH,
HaXOJHTh (OpMYIIbI, CBSI3BIBAIOLIIE
JAHHYIO (U3MYECKYIO BEJIIMUUHY C
JPYrMMU BEINYNHAMHY,
-XapaKTepru30BaTh CBOWCTBA TeJ,
(busnyecKre sBJICHUsI U IPOLIECCHI,

-0IIpoC Ha YpOKe
- pu3HMUECKUiA
IHMKTaHT

- TecT

- CaMOCTOSTeIbHAS
pabota

- KOHTPOJIbHAs
pabota

- 3aueT

- UTOTOBAs
KOHTPOJIbHAs
pabota
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MIPaBUJIO PAaBHOBECHS phIdara
(61oKka), «30JI0TOE TPABHUIION
MEXaHHKH, 3aKOH COXPAHCHHS
MEXaHWIECKON SHEPTUH, IPH STOM
JlaBaTh CIIOBECHYIO (POPMYIIHPOBKY
3aKOHa U 3aIIHChIBATh €ro
MaTeMaTH4eCcKOe BEIPaKEHUE;
-IIPOBOJIMTH HCCIIEIOBaHHE
3aBUCHMOCTH OJJHOH (PU3HUYECKOM
BEJIMYUHBI OT JAPYTOii ¢
HCTIONB30BAaHUEM TIPSIMBIX
n3MepeHuil (YCIIOBHIA paBHOBECHS
pBIdara v 6JI0KOB), y4acTBOBAThH B
IUTAHUPOBAaHUH YIEOHOTO
HCCIIeIOBAHUS, COOMPATh
YCTaHOBKY H BBIITOTHATH
HU3MEpEHUs, clenys
MPEI0KEHHOMY IUIaHY,
(UKCHPOBATh pe3yJIbTaThI
MOJIYy4YE€HHON 3aBUCUMOCTH
(1)I/I3I/I‘ICCKI/IX BCJIMYUH B BUJIC
TIPEATI0KEHHBIX TAOIHI] 1
rpadMKoB, €TaTh BHIBOABI 11O
pe3ynbTaTaM HCCIIeIOBAHHS;

- MIPOBOAUTH KOCBCHHBIC
U3MEpPCHU (1)I/I3I/I'~IGCKI/IX BCJIMYUH
(k03¢ hUTHeHT TTOIe3HOTO
JEUCTBHS TIPOCTBIX MEXaHU3MOB),
clletyst IpeII0KEHHOH
WHCTPYKIIMU: TIPY BBITIOJIHEHUT
n3MepeHnit coonpars
9KCTIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYMCJISATH 3HAUCHUE UCKOMOM
BCIIMYHHBI,

-XapaKTCPU30BaTh MPUHIUIILI
JeHCTBUS U3YUEHHBIX IPHOOPOB U
TEXHUUYECKUX YCTPOUCTB C ONOPOH
Ha UX OIHCaHUs (B TOM YHCIIE:
NOALUUIIHUKY, YCTPOUCTBO
BOJOIIPOBOJA, TUAPABINYECKUN
IIpecc, MaHOMETP, BEICOTOMED,
MIOPIIHEBOW HACOC, ApEOMETP),
HCIIONB3Ysl 3HAHUS O CBOWCTBAX
(U3MYECKUX SBICHUH 1
HEeoOXoaANMbIe (PU3MUECKNE 3aKOHBI
1 3aKOHOMEPHOCTH.




Hroro no pazneny

12

PesepBHOE Bpemst

[ToBTOpeHue, 0600mIEHNE 1
cCUCTEMaTH3alMs 3HAHUI.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68
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8 KJIACC

KoanuecTBo yacoB Cnmcoxk UTOroBbIX Cmnoco6
DJIEKTPOHHBIE
INIAHUPYEMBIX PE3YyJbTATOB C OLCHKH
Ne HaumenoBaHue pa3jieioB u KoHTpoJib- (uu¢posBbie)
IpakTuuec- YKa3aHHEM ITAINoB HX HTOrOBBIX
/| TeM NporpamMMsl Bcero | HbIe o0pa3oBaTe/bHbIE
KHe padoThl ¢dopmupoBanus IUIAHUPYeM
padoThI pecypcel
bIX
pe3yJbTaToB
Pa3)1e.11 1.TenyioBBIC ABJICHUSA
C o Bbubmmoreka ]_[()K - UCTI0/Ib30BaTh MOHATHUS: TEIIIOBOE -0IIpOC Ha ypOKe
1.1 TPOCHUC U CBOUCTBA 7 https://m.edso0.ru/7f JBH)KEHHE aTOMOB U MOJICKYII, - pusnueckuit
BeIICCTBA 4181ce arperaTHbIC COCTOSIHUSI BEILIECTBA, JMKTaHT
J20LL% KPHUCTAIUIMYECKHE U aMOp(HbIE Tena, - rect
HACHIIEHHBIN M HEHACHIIICHHBIH T1ap,
BJIQXKHOCTH BO3JlyXa, TEMIIEpATypa, )
BHYTPEHHSIS SHEPIUsl, TEILIOBOM CaMOCTOATENILHA
JIBUTATEIIb, s pabora
-pasaMJaTh ABJICHUS: TETIOBOE - KOHTpOJIbHAsI
PpacIIUpEHHE U CHKATHE, pa6ota
TEIUIoNEepeIaua, TEIIOBOE PABHOBECHE, - sauer
CMa4YMBaHUEC, KAIMUJIJIAPHBIC ABJICHUA,
- UTOrOBast
WCIapeHue, KOHICHCAIIUS, IABJIEHHE,
KPUCTAJTH3aIHs (OTBEpICBAHKE), KOHTpOJIbHA
KUTIEHHUE, TeTUIonepeaaya pabora
(TETTIONPOBOHOCTH, KOHBEKIIHS,
H3ITydEeHNE;
bubmuorexa [IOK -pacro3HaBaTh NPOSBJIEHUE
1.2 TermoBbIe TPOLIECCHI 21 1 5 https://m.edsoo.ru/7f U3yUEeHHBIX (U3UUECKHX SBICHUH B

4181ce

OKPYXKAIOIIEM MUPE, B TOM YHCIIE
(usnyeckue SIBICHUS B IPUPO/JIE:
TMOBEPXHOCTHOC HATSXKCHUEC U
KalMUJIJIAPHBIC ABJICHUA B IIPUPOJE,
KPHUCTAJLIBI B PUPO/JIC, U3TYICHUE
ConHila, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3zoBaHUE POCHI,
TyMaHa, UHes, CHETa,

-OIUCHIBATh NU3YYCHHBIE CBOMCTBA Tel
" (PU3UYCCKUE SIBIICHUS, UCTIONB3YS
(u3nvecKue BEITUIUHBI (TEMIICPaTypa,
BHYTPCHHSIS DJHEPT U, KOJHYECTBO
TEIUIOTHI, yIebHAS TeIUIOEMKOCTh
BEIIIECTBA, y/Ie/IbHAs TEIUIOTa
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IUTaBIICHHS, yeNIbHAs TEIUIoTa
mapooOpazoBaHus, yAeIbHAS TEIIOTa
CTOpaHus TOTUTNBA, KO3PPUITUSHT
M0JIE3HOTO AEUCTBUS TEIIIOBOM
MaIllMHbI, OTHOCHUTEIIbHAS BIA)KHOCTh
BO3/1yXa, IIPH ONUCAHUH PaBUIBHO
TPaKTOBaTh (PM3UYECKUIN CMBICI
UCIIOJIb3yEMbIX BEJIMYHH, 0003HAUCHHUS
W €MHULBI (PU3NUECKUX BEIUYHH,
HaXOoJHTh (OPMYIIBI, CBSI3bIBAIOLIIE
JAHHYIO (PH3HYECKYIO BETHINHY C
JPYTUMH BeJTMYUHAMH, CTPOUTH
rpadKu H3yICHHBIX 3aBUCUMOCTEH
(U3NIeCKUX BEITMYNH,

-pemats pacy€THbIe 3a7a4u B 2—3
JEHCTBUS, UCIIONB3YS 3aKOHBI 1
(hopMyIIBI, CBS3BIBAIOIINE (HPU3UICCKHE
BEJIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBHS 3a7]au¥l 3aIACHIBATH KPAaTKOE
YCIIOBHE, BBISBISITH HETOCTATOK
JaHHBIX JJIs peLIeHHs 33/1a4H,
BBIOMPATH 3aKOHBI U POPMYJIbI,
HEoOXOoUMBIe [T e€ peleHus,
HPOBOJUTH PAaCUETHI U CPABHUBATH
HOJIy4YeHHOE 3HaYeHUE (PU3UUECKOI
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMH;
-IIPOBOIMTH OIIBITHI MO HAOJIOACHHIO
(bu3MYeCcKuX SBICHUN MM (HUIMUECKUX
CBOWCTB TeN (KamUIIpHEIC SBICHUS,
3aBHCHUMOCTH JIABJIICHUS BO3IIyXa OT €ro
00BEMa, TEMITEpaTyphl, CKOPOCTH
TpoIiecca OCTHIBAHUS U HATPEBaHU
TIPH U3IYICHUH OT [IBETA M3ITydaroleit
(Tornomnraromieit) TOBEPXHOCTH,
CKOPOCTb HCHAPEHUSI BOJIBI OT
TeMIIEpaTyphl )KUIKOCTH U IUIOIIAIH e€
HOBEPXHOCTH: (POPMYJIUPOBATH
HpOBEpsEMbIE MPEATOI0KEHHS,
coOupaTh YCTaHOBKY U3
MIPEATI0KEHHOTO 000PYI0BAHHUS,
OITMCHIBATH XOJ OIBITA U
(opMyITHPOBATH BHIBOJIBI;

-BBITOJIHSATH MPSIMbIE U3MEPEHHUS
TeMIIepaTypbl, OTHOCUTEJIbHOM




BIIKHOCTH BO3/1yXa, CHIIBI TOKa,
HaINpsDKEHUS C UCIIOIb30BaHUEM
aHAJIOTOBBIX MPHOOPOB U TATIYNKOB
(U3MYECKNX BEJINYNH, CPAaBHUBATD
pe3ynbTaThl U3MEPEHUN C YUETOM
3aJ]aHHOI a0CONIOTHO MOTPELIHOCTH;
-XapaKTePHU30BATh MIPHUHIIHIIBI
JEHCTBHS U3YYEHHBIX IPHOOPOB 1
TEXHUUYECKUX YCTPOUCTB C OIOPOI Ha
UX OMHCaHUA (B TOM YHCIE: CHCTEMA
OTOIUICHHS IOMOB, THTPOMETP,
napoBasi TypOuHa), UCTIOJB3Ys 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SBICHUN U
HeoOxoanuMble hu3nuecKue
3aKOHOMEPHOCTH;

-pacrio3HaBaTh MPOCThIC TEXHUYECKHE
YCTPOWCTBA U M3MEPUTEIIbHBIC
IpUOOPHI IO CXEMaM U CXEMaTHYHBIM
pHUCcyHKaM (’KHAKOCTHBIN TEPMOMETP,
TEpMOC, ICUXPOMETP, TUTPOMETD,
JBUTATEJIb BHYTPEHHETO CTOPaHHUSA);
-TIPUBOJUTH TIPUMEPHI IPAKTHIECKOTO
HCTIONB30BaHMA (PM3MUIECKUX 3HAHUH B
TIOBCEAHEBHOM KU3HU [
obecrieueHns: 6€30MaCHOCTH MPU
oOpaineHnu ¢ npubopaMu u
TEXHUYECKUMH yCTPOWCTBAMH,
COXpaHEeHHsI 3/I0pOBbsl M COOJIFO/ICHNUS
HOPM 3KOJIOTHYECKOTO ITIOBEICHUS B
OKpY’KaloIei cpeze;

Wroro mo pazueny 28

Pa3nes 2.9yeKkTpr4yecKkne 1 MAarHUTHbIE SIBJICHUS

DNEeKTpUYECKHE 3apsiibl.

bu6mmoteka [IOK

2.1 3apspKeHHBIE TeJa U X 7 1 https://m.edsoo.ru/7f
B3aNMOJICHCTBHE 4181ce
. . bubnmoreka [JOK
[ToCTOSTHHBI# DJTEKTPUICCKHI
2.2 oK 20 7 https://m.edsoo.ru/7f
4181ce
2.3 MarHuTHbIE SIBICHUS 6 15 bubmuorexa [JOK

- HCIIOJIb30BATh MOHATUSL:
JJIEMEHTapHBIHN ANEKTPUUYECKHUH 3apsi,
3NEKTPUUYECKOE TI0JIe, IPOBOJHUKU U
JUAIEKTPUKH, TOCTOSIHHBIN
ANEKTPUUECKUN TOK, MArHUTHOE T10JIE;
-pa3nyarh sBJICHUSA: DJIEKTPU3aLUsL
TeJl, B3aUMOJIEHCTBUE 3apsA0B,
JIEHCTBUS SJIEKTPUUECKOI0 TOKA,
KOPOTKOE 3aMbIKaHUE,

-0IIpOC Ha YPOKe
- u3muecKuii
JUKTaHT

- TecT
CaMOCTOSATENbHA
g pabora

- KOHTPOJIbHAS
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https://m.edsoo.ru/7f
4181ce

2.4

DNeKTpOMarHuTHas
WHAYKINS

bubnnoreka IIOK
https://m.edsoo.ru/7f
4181ce

B3aMOJCHCTBHE MAarHUTOB, JICHCTBHE
MarHUTHOTO TIOJIsl Ha TPOBOJHUK C
TOKOM, 3JIEKTPOMArHUTHAS HHAYKIIHS
TI0 OIIMCAaHMIO UX XapaKTEPHBIX
CBOMCTB ¥ Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX AaHHOE
(usnYecKoe sSBICHKE;

-pacIio3HaBaTh IPOsIBICHHE
U3YyYCHHBIX (PM3MUYECKUX SBICHUN B
OKpY’KaloIIeM MHpE, B TOM YHUCIIe
(usHUecKre IBICHUS B IPUPOJIE:
JIEKTPUYECKHE SIBICHUS B aTMOChepe,
JIEKTPUUECTBO KHUBBIX OPTraHU3MOB,
MarHuTHOE IoJie 3eMitH, apeiid
TIOJTFOCOB, POJIb MATHUTHOTO TTOJIS JUIS
KHU3HU Ha 3eMIle, TIOJIIPHOE CHUSHHE,
IPU 3TOM MEPEBOAUTH MPAKTHYECKYIO
3aja4y B y4yeOHYIO, BBIJIEIATh
CyIIECTBEHHBIE CBOICTBA (TIPU3HAKH)
(U3MYECKUX SIBICHUI;

-OIHCHIBATh U3y4YCHHBIE CBONCTBA TEl
1 pU3NIECKHUE SBICHHS, HCIOIb3Ys
(u3HUeCKre BETHIHHBI
(37eKTpUYeCKHi 3apsia, CHIIa TOKa,
JIEKTPUUECKOE HANpPsDKEHNUE,
CONPOTHUBIICHHE NTPOBOJHHUKA,
yJIeJIbHOE COIIPOTHBIICHHUE BELIECTBA,
paboTa 1 MOIIHOCTH JIEKTPUIECKOTO
TOKa), PY OTMCAHUU MIPABUIILHO
TPaKTOBaTh (PU3MYECKUIN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, 0003HAYCHUS
Y €IMHULBI GU3MYECKUX BEJIUYUH,
HaxOoAHUTh (HOPMYIIbI, CBSI3bIBAOLIHE
JaHHYIO (U3MYECKYIO BEJIIMUUHY C
JpYTHMH BEIMYNHAMHY;
-XapaKTepHu30BaTh CBOMCTBA Tell,
(u3nyeckue SBICHUS U TPOLECCHI,
UCTIOJIB3YS] OCHOBHBIE TIOJIOKEHUS:
MIPUHIIMI CYTIEPIIO3UIMH TT0JIeH (Ha
Ka4yeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHHMs 3apsna, 3akoH Oma 11s
ydacTka Lenu, 3akoH Jxoymns—Jlenna,
3aKOH COXPaHEHUS SHEPTUH, TIPH 3TOM
JIaBaTh CIOBECHYIO ()OPMYIUPOBKY

pabota

- 3a4er

- UTOTOBast
KOHTpOJIbHAs
pabora
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3aKOHA U 3aIICBIBATh €T0
MaTEMaTHIECKOE BBIPAKEHHE;
-pemrath pacuéTHbIC 3a1a9d B 2—3
JEHCTBHS, HCTIONB3YsI 3aKOHBI U
(hopMyIIBI, CBSA3BIBarOIINE (HHU3NIECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUSI 331241 3aIIUCHIBATh KPATKOE
yCJIOBHE, BBISBIISITH HEOCTATOK
JaHHBIX JJIs pelIeHHs 33/1a4H,
BBIOMPATh 3aKOHBI U (POPMYJIHI,
HEoOX0oANMBIE IS €€ pelleHNs,
MIPOBOAUTH PAcUETHI U CPaBHUBATh
MOTy9eHHOE 3HauCHNE (pru3ndeckon
BEJIMYMHBI C H3BECTHBIMU JJaHHBIMU;
-IIPOBOMTH OIIBITHI IO HAOIIOACHHIO
(u3HYECKUX ABICHUN MM (HU3MIECKUX
CBOMCTB Tl (3JEKTPHU3ALHS TEN U
B3aUMOJACHCTBUE IEKTPUUECKUX
3apsi10B, B3aUMO/ICHCTBHIE IIOCTOSHHBIX
MarHuTOB, BU3YyaJIN3alns MAarHUTHBIX
T0JIeH MMOCTOSIHHBIX MarHUTOB,
JCUCTBUSI MArHUTHOTO TIOJISl Ha
IIPOBOJHUK C TOKOM, CBOMCTBA
3JIEKTPOMArHuTa, CBOMCTBa
AJIEKTPOJIBUIATEIISl TIOCTOSTHHOTO TOKA):
(bopMyIHpOBaTh POBEPsEMbIE
TIPEATION0XKEH S, COOMPATh YCTAHOBKY
13 TIPEUIOKEHHOT0 000pyJOBaHNS,
OITMCHIBATH XOJ OIIBITA U
(hopMyITHPOBATH BHIBOIBI;
-BBITOJIHATH NPSIMBbIE N3MEPEHHUS CHIIBI
TOKa, HANPSDKEHHMS C UCTIOJb30BAHUEM
AHAJIOTOBBIX MPHOOPOB U IATYMKOB
(bU3MYECKUX BEINYNH, CPABHUBATD
pe3ynbTaThl U3MEPEHUN C YUETOM
3aJJaHHOM abCOIOTHOM MOTPEITHOCTH;
-IIPOBOMTH HCCIIEIOBAHNE
3aBUCHMOCTH OJJHOH (hU3HUECKOi
BEJIMYMHBI OT APYTOH C
HCIIOJIb30BaHHEM IPSMBIX H3MEPEHHN
(3aBUCHMOCTB COIIPOTHBIICHHS
MIPOBOJIHUKA OT €r0 JJIHHBI, IJIOIIAN
TIOTIEPEYHOT0 CEYEHUS U YEIBHOTO
COIPOTHUBJICHHUS BEIIECTBA




NPOBOJHUKA, CHJIBI TOKA, HAYIIEro
4epes3 IPOBOAHMK, OT HAIPSDKCHUS Ha
MPOBOJHUKE, UCCIICIOBAHUE
MOCIIEOBATEIHLHOTO U MApaUICILHOTO
COEJIMHEHUI1 TPOBOTHUKOB):
IUIAHUPOBATh MCCIIE0BaHUE, COOUPATDH
YCTaHOBKY M BBITIOJHATH U3MEPEHHS,
clietyst IpeI0KEHHOMY TUIaHy,
(PUKCHPOBATh PE3YJILTATHI TOTYYEHHOM
3aBUCHMOCTH B BUJIE TaOIHI U
rpadMKoB, AeaTh BHIBOJKI 110
pe3yJbTaTaM HUCCIIeIOBAHNUS;
-[IPOBOJUTH KOCBEHHBIE U3MEPEHHUS
(U3MIeCKUX BETMYHH (COTPOTUBIICHUE
NPOBOJHHUKA, pab0Ta M MOIHOCTb
9JIEKTPUIECKOTO TOKA): INIAHUPOBATh
U3MepeHus, coOupaThb
9KCIICPUMEHTAIBHYIO YCTaHOBKY,
clielys IpeIUI0KEHHOW HHCTPYKLUH, 1
BBIYUCIIATH 3HAYCHUC BCIIMYUHBI,
-COOJII0IaTh TPaBUIIA TCXHUKH
0e301macHOCTH Mpu padoTe ¢
112a00paTOpHBIM 000PYIOBaHUEM;
-XapaKTCPU30BaTh MPUHIUIIBI
JEUCTBHS M3YUEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOUCTB C OIIOPOH Ha
UX ONHUCAHUSA (B TOM YHCIIE:
aMIIepMeTp, BOJIBTMETP, CYETUHK
JNIEKTPUYECKOH JHEPTHH,
3JIEKTPOOCBETHTEIbHBIC TIPHOOPHI,
HarpeBaTeJbHbIC 3JIEKTPONPUOOPEI
(mpuMepsI), STEKTPHUCCKUC
NPEOXPAHUTEIH, DIIEKTPOMArHHT,
AJIEKTPOJIBUIATEIIb IOCTOSTHHOTO TOKA),
UCIIOJIb3YS 3HAHUS O CBOMCTBAX
(u3nUeCKUX SBJICHUN U HEOOXOAUMBIC
(u3nyecKre 3aKOHOMEPHOCTH;
-pacrio3HaBaTh NMPOCThIE TEXHUYECKHE
YCTpPOUCTBA U U3MEPUTEIIbHbIE
MPUOOPHI IO CXeMaM M CXeMaTHYHBIM
pHCYHKaM (3JIEKTPOCKOII, PeocTar),
COCTAaBJIATh CXEMbI JIEKTPUUECKUX
Lienel ¢ MociIeI0BaTe/IbHbIM U
rapauiesIbHbIM COeIMHEHUEM




JJIEMEHTOB, Pa3INdasi yCIOBHBIE
0003HaYEHHS DJIEMEHTOB
3JIEKTPUYECKUX LIETIEH;

Utoro no pazueny 37
[ToBTOpEeHME, 0600IIEHNE 1
PesepBHOE Bpemst 3 .
CHCTEMATH3alHs 3HAHUM.
OBIIEE KOJIMYECTBO YACOB 68 145

I10 ITPOIT'PAMME




9 KVIACC

KoanuecTBo yacoB Cnmcok UTOroBbIX Cmnoco6
JICKTPOHHbIE IJIAHUPYEMBIX Pe3yJbTATOB C OLEeHKH
Ne HaumeHnoBaHMe pa3ieiioB U (uudpossbie) py pesy "
KOHTpO_]'[[,H HpaKaneCK YKa3aHHueM 3TaloB HX HTOT'OBBIX
n/m | TEeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
ble pa0doTel | He padoThl ¢popmupoBanus IUIAHHPYeM
pecypchl
bIX
pe3yJbTaToB
Paznen 1.Mexannuyeckue siBJeHUS
- UCIIOJIb30BAaTh IIOHATHUA. CUCTEMA -OIIpoC Ha YpOKE
0TCcu€Ta, MaTepuasgbHas TOUKa, - pusmueckmit
TpacKTOpHsd, OTHOCUTCIBHOCTDH TUKTAHT
MCXaHHYCCKOT'O JBMKCHHA, - TecT
nedopmanus (yrnpyras, IracTHIecKkas),
TpEHUe, HEHTPOCTPEMHUTEILHOE )
YCKOPEHHE, HEBECOMOCTbD H CaMOCTOATENILHA
Neperpy3KH, NEHTP THKECTH, s pabora
a0COIIOTHO TBép,Z[OC TCJI0, HCHTP - KOHTpOJIbHasd
TSKECTH TBEPJOIO TEJA, PABHOBECHE pa6ora
- pa3nauyath SBJICHUSA (PaBHOMEpPHOE U - 3aueT
HEpaBHOMEPHOE NPSIMOJIMHENHOE
JIBUXKEHHE, PABHOYCKOPEHHOE
IPSIMOJIMHEMHOE ABU)KECHUE,
cBOOOIHOE MAJICHUE TEJ, PABHOMEPHOE
JIBUXKEHHE 110 OKPY>KHOCTH,
Buomuoreka ]_[OK B3aMMO/ICIICTBHUE TN, PEAKTUBHOE
1.1 10 1 https://m.edsoo.ru/7f | ABHAKCHHC N0 OTIMCAHMIO MX

MexaHnueckoe IBUKEHUE U
CIOCOOBI €r0 OIMUCAHUS

41a4a6

XapaKTepHBIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPHPYIOIINX AaHHOE
(usHUecKoe SBICHHE;

-pacIio3HaBaTh IPOSIBICHHUE
N3yYEHHBIX (U3MUECKHX SBICHUN B
OKpY’KaloIIeM MHpE (B TOM YHCIIe
(usHyecKre SIBICHUS B IPUPOJIE:
TIPWINBBI M OTJIUBBI, IBIKCHUE TUIAHET
CostHeUHO! CHCTEMBI, peaKTHBHOE
JIBIDKEHUE KHUBBIX OPraHU3MOB), IPH
9TOM IEPEBOJIUTH MTPAKTHYECKYIO
3a1ady B y4eOHYIO, BBIICIATh
CyIIECTBEHHBIE CBOIMCTBA (TIPH3HAKH)
(U3MYECKUX SBICHUH;

-OIMCHIBATh U3YYEHHBIE CBOWCTBA TEJ
U QpU3NYECKHUE SBICHHS, HCIIOIb3Ys
(u3HYeCcKre BeNNYNHBI (CpeaHss 1
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MT'HOBEHHASI CKOPOCTH TeJa MPH
HEPaBHOMEPHOM JIBUKCHUH,
YCKOpEHHE, TepeMeIieHue, myTh,
yTJI0Basi CKOPOCTb, CHJIAa TPEHHUS, CHIIa
YIOPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOO/IHOTO MaJICHUs, BEC Tea,
HUMIYJIBC TeJIa, UMITYJIbC CHIIBI,
MeXaHH4ecKast padoTa U MOILIHOCTb,
MOTCHIMATbHAS YHEPTUS Tela,
MOJIHATOT0 HaJl IOBEPXHOCTHIO 3eMJIH,
MTOTEHIMAIbHAS YHEPTUS CIKATON
MIPYKUHBL, KHHETHYECKast YHEePT U,
TTOJTHAsI MEXaHUYEeCKasi SHEPTHs ), TIPU
OTIMCaHWH TIPAaBUIILHO TPAKTOBATH
(u3MIeCKA CMBICIT HCITONTB3YEeMBIX
BEJIMYNH, 0003HAYCHUS U CIHHUIIBI
(U3NUeCKUX BEJIMYUH, HAXOIUTh
(opMyJIBI, CBA3BIBAIOIINE TAHHYIO
(U3NYECKYIO BEIUUMHY C IPYTHMU
BCJIMYMHAMH, CTPOUThH IPaPUKU
H3YYEHHBIX 3aBUCUMOCTEH
(pU3NIECKUX BEIHYNH,
-XapaKTepHU30BaTh CBOIICTBA Tel,
(u3nyecKre SBICHUS U TIPOLECCHI,
HCIOJB3Ys 3aKOH COXpaHEHUS
SHEpruu, 3aKOH BCEMUPHOTO
TATOTCHUS, IPUHITUI CYTICPIIO3HIINT
CHJI, IPUHIIATT OTHOCUTEIHHOCTH
Tanunes, 3axons! HetoTOHA, 3aKOH
COXPaHCHHS UMITYJIECAIIPH 3TOM
JIABaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3aITUCHIBATh €ro
MaTeMaTHYECKOe BRIPAKEHHE;
-peuiath pacy€THbIC 3a4a4u
(onwmparoiuecs Ha cucteMy u3 2—3
YpaBHEHMI), UCHIOIB3Ys 3aKOHBI U
(hopMyIIbI, CBS3BIBAIOIINC (PU3HUCCKUE
BEIMYMHBI: HA OCHOBE aHalN3a
YCIIOBHS 3a7]a4¥ 3aIHUCHIBATH KPATKOE
YCIIOBHE, BBISBIIATH HEJOCTAOIIUC WITH
M30BITOYHBIE TAHHEIC, BEIOUPATH
3aKOHBI ¥ (POPMYITBI, HEOOXOIMMEIC
JUTSL pEIICHUS, IPOBOINUTH PACUETHI U
OILIEHUBAThH PEATHCTUIHOCTH
MTOJTyYCHHOTO 3HAYCHUS (PH3UIECKON
BEJIMYHHBI,

-TIPOBOJINTH OMBITHI IO HAOIOICHHIO
(u3MHeCKUX ABICHUN WIH PU3NUECKUX
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CBOMCTB Te1 (M3y4€HHE BTOPOTO
3akoHa HpI0TOHA, 3aKOHA COXpaHEHHS
SHEPTUH): CAMOCTOSATEIHHO COOUPATH
YCTaHOBKY M3 M30BITOYHOTO HAabopa
000py10BaHMsI, OIMCHIBATH X0/ OIIBITA
U €ro pe3ysbTaThl, POPMYIHPOBATH
BBIBOJIBI;

-IIPOBOJIMTH HCCIIEIOBaHHE
3aBUCHMOCTEN (PM3MYECKUX BEJTHMYHH C
UCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHHIH
(3aBHCHMOCTB ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM ABHXKEHHH 0€3
HadaJIbHOM CKOPOCTHS): TUNIAHWPOBATh
HCCIIEIOBAaHHUE, CAMOCTOSTEINBEHO
COOMpaTh YCTaHOBKY, (PUKCHUPOBATH
Pe3yNbTaThl HOTyYCHHON 3aBUCUMOCTH
(u3KMYeCKUX BETMYUH B BUJIC TaOJIHIl U
rpaduKoB, JeaaTh BEIBOABI IO
pe3yibpTaTaM HCCieI0BaHus;
-IIPOBOJIMTH KOCBEHHBIE H3MEPEHHS
(bu3MYeCcKHX BeNUUUH (CperHsist
CKOPOCTB M YCKOPEHHE Tella TPH
PaBHOYCKOPEHHOM JBIKCHUH,
YCKOpEeHHE CBOOOIHOTO TTaZCHUs,
WKECTKOCTD MPYKUHBI, KOIPPHUIIUESHT
TPEHHS CKOJIBKEHUSI, MEXaHUYeCKast
paboTa 1 MOIITHOCTS): TUIAHUPOBATh
n3MepeHus, coonparb
9KCIIEPUMEHTAIILHYIO YCTaHOBKY U
BBINOJIHATH H3MEPEHHUS, CIEAYS
MIPEATI0KEHHOH HHCTPYKINH,
BBIYHCIIATH 3HAYEHUE BEJIMUNHBI 1
aHAIM3MUPOBATH I10JIyYCHHbIE
pe3yJIbTaThl C Y4ETOM 3aJJaHHOM
HOTPEIIHOCTH U3MEPEHUI];
-COOJIIOIaTh TIPaBIJIa TEXHUKH
6e3omacHoCTH IIpu padboTe ¢
n1abopaTOPHBIM 000PYHOBAHHEM;
-pa3yinuaTh OCHOBHbIE PU3HAKH
N3YyYEHHBIX (PU3UIECKUX MOJICIICH:
MaTepHalibHasl TOUKa, aOCOJIOTHO
TBEPJIOE TEJIO;

-XapaKTepHU30BaTh MPUHIMITBI
JEUCTBHS U3YUYEHHBIX TPUOOPOB 1
TE€XHUYECKUX YCTPOUCTB € OOPOH Ha
UX omucaHus (B TOM YHCIIE:
CIIUIOMETD, NATYUKH HOJIOKEHNS,
pacCTOSTHHS M YCKOPEHUS, PaKkeTa),




UCIIOJB3Ysl 3HAHUS O CBOMCTBAX
(bM3MUECKUX SIBJICHUN M HEOOXOIUMBIC
(busnyeckre 3aKOHOMEPHOCTH;
-OCYILECTBIISATh MOUCK HH(OPMALIUH
(U3NIECKOTO CONepKaHUS B
WHTtepHeTe, HCHOIB30BATh MPH
BBIMOJHEHNH YIeOHBIX 3aaHUi
HaYYHOIIOYJISIPHYIO JIUTEPATypy
(U3MYECKOTO COepKaHus,
CIIpaBOYHbIE MaTEepUaJIbl, CO3/1aBaTh
COOCTBEHHBIC TMCHMEHHBIE H YCTHBIE
COOOIIEHNS HA OCHOBE HH(POPMAIMH U3
HECKOJIbKUX HCTOYHUKOB (PU3MIECKOTO
COJICpIKaHusl.

Htoro o pasaeiny
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- ICTIOJIB30BATh TOHSITHS:
MeXaHWYecKre KoJIeOaHHus U BOJHBL,
3BYK, HH(Pa3BYK U yIBTPA3BYK;
-pa3nmyarh sABICHUS (KolebaTenpHOe
IBIDKEHHE (3aTyXalomue 1
BEIHY’KJICHHBIC KOJIcOaHuUs ), pe30HAHC,
BOJIHOBOE JIBHKCHHUE, OTPaKCHHUE
3BYKa) 110 OMICAaHUIO MX XapaKTEePHBIX
CBOWCTB ¥ Ha OCHOBE OITHITOB,
JEMOHCTPHPYIOIINX JaHHOES
(u3ndeckoe sBICHHCE;

-pacro3HaBaTh MPOSIBICHUE
U3yYCHHBIX (PU3UUECKUX SABJICHUN B
OKpY’KaroIieM MHupe (BOCTIpUITHE
3BYKOB XWUBOTHBIMH, 3EMJICTPSACCHUC,
celicCMUUeCKHe BOJIHBI, IIyHAMH, 9X0),
IIPH 3TOM IIEPEBOJUTE IIPAKTHYECKYTO
3aaqy B y4eOHYIO, BEIICISATh
CyIIEeCTBEHHBIC CBOICTBA (TIPH3HAKH)
(U3NIeCKUX SIBICHHN;

-OIUCHIBATh N3YYCHHBIE CBOMCTBA Tel
" GU3UYCCKUE SIBIICHUS, UCTIONB3YS
(usrueckre BEIMUNHBI (IEPHO U
4acToTa KoJeOaHMH, IJTHHA BOJIHBI,
TPOMKOCTH 3BYKa M BBICOTa TOHA), IIPH
OIMMCAaHWU NIPABUJIIBHO TPAKTOBATH
(u3M9ecKUil CMBICIT HCITOIB3YEeMbIX
BCJINYHH, 0003HaYEeHNS U [SP10505050005%8
(hU3NYeCKUX BEIMYUH, HAXOIUTh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO

-0IIpoC Ha YPOKe
- (u3IYecKuiA
IHMKTaHT

- TeCT
CaMOCTOSITENbHA
s pabora

- KOHTpOJIbHAs
pabota

- 3a4eT
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MexaHu4eckue BOJIHbI. 3BYK

(U3HUIECKYIO BENNYNHY C IPyTUMHA
BEIMYNHAMH, CTPOUTH Tpaduku
HU3yYCHHBIX 3aBHCHUMOCTEHN
(U3NIeCKUX BEITMYHNH,

-peuaTh pacu€THbIE 3a1a4l
(ommuparomuecs Ha cucTeMy U3 2—3
YpaBHEHHH), UCTIONb3YS 3aKOHBI U
(hopMyIIBI, CBA3BIBAIOIINE (PU3HMUCCKIUC
BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUSI 331241 3aIHUCHIBATh KPaTKOe
YCJIOBHE, BBISBIIATH HEAOCTAIOIINE HITH
N30BITOYHBIE JJAHHBIE, BEIOUPATh
3aKOHBI U (POpMyIIbI, HEOOXOJMMBIE
JUISL pELICHUS], IPOBOUTD PACUETHI U
OLICHUBATh PEATUCTUIHOCTD
MIOTY4EHHOTO 3HaueHNs (pru3naeckon
BEJINYNHEI,

-IIPOBOJAUTDH OIBITHI IO Ha6J'HO[[eHI/IIO
(bu3MYeCcKUX SBICHUN HIH (PUIHUECKUX
CBOMCTB TeJ (3aBUCUMOCTH IIepHoa
KosieOaHHH PY>KNHHOTO MasTHHKA OT
Macchl Tpy3a M )KECTKOCTH MPY>KUHBI 1
HE3aBHCHUMOCTB OT aMILUIUTYIbI MaJIbIX
KOJIcOaHUI): CaMOCTOSTEIILHO
coOMpaTh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 060pyAOBaHUS, OIUCHIBATH X0
OIIbITa U €T0 PE3YyJIbTATHI,
(hOopMyIHPOBATh BHIBOJIBI;

-IIPOBOJIMTH UCCIIEIOBAaHHUE
3aBUCUMOCTEN (PU3NIECKUX BEITUUHH C
UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUN
reprosa KojaeOaHuii MaTeMaTHIecKoro
MasITHUKA OT JJIMHBI HATH:
TUIAHUPOBATh MCCIICAOBAHUE,
CaMOCTOSATENILHO COOMPATh YCTAHOBKY,
(UKCHPOBATh PE3yJILTATHI TOTYYEHHOH
3aBUCHMOCTH (PM3MUYECKHX BEJINYNH B
BHUjie Ta0OUIl ¥ rpa)uKOB, [IEJIaTh
BBIBO/JIBI 11O pE€3yJibTaTaM
HCCIIeIOBAHHUS;

-IIPOBOJIMTH KOCBEHHBIC H3MEPEHHS
(U3MYeCKNUX BEIMYUH (4acTOTa U
nepuo KojiebaHUH MaTeMaTUYeCKOTO
1 TIPY>KUHHOTO MasiTHUKOB):
TUTAaHUPOBATh U3MEPEHUs, COOMpPaTh
DKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATE U3MEPECHUSA, CIICAY
MIPEATI0KEHHOH HHCTPYKIIUH,




BBIYHCIIATh 3HAYCHHE BETMIUHBI U
aHAIN3UPOBATH MOTyICHHBIE
pe3ybTaThl ¢ YYETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHUN;

-cOoOMI0aTh MPaBMIIa TEXHUKH
6e30macHOCTH TIpU padboTe ¢
71a00paTOpPHBIM 000PYIOBAHHEM;
-OCYILIECTBIIATH MMOUCK HH(OPMALIIH
(U3NIECKOTO CONepKaHUS B
WHTepHeTe, NCIONB30BATh MPH
BBINIOJTHEHNH y4eOHBIX 3a/laHUi
HaYYHOIIOIYJISIPHYIO JIUTEPaTypy
(U3HYECKOTO COepKaHus,
CIIpaBOYHBIE MaTEepUaJIbl, CO3/1aBaTh
COOCTBEHHBIC TMCHMEHHBIC H YCTHbIE
COOOIIEHNS HA OCHOBE HH(OPMAIIH 13
HECKOJIbKUX HCTOYHUKOB (PH3HIECKOTO
COZICpIKaHusI.

Htoro o pasaeiny
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Pa3nes 3.2/ieKTpOMarHuTHOE 10Jie ¥ 3JIEKTPOMATHUTHbIE BOJTHBI

QHGKTPOMB.FHI/ITHOC IOJIC U

bu6mmoreka [JOK

-HCIIONIb30BATh TTOHATHSA:
3JIEKTPOMAarHUTHBIE BOJHBI, IIKAJIa
3JIEKTPOMarHUTHBIX BOJIH;

- OCYIIECTBIIATH MOUCK HH(POPMAIHN
(U3HYECKOT0 COnepKaHus B
WHTepHeTe, NCHONB30BATh MIPH

-OIIPOC Ha YPOKE
- TeCT

3.1 6 https://m.edsoo.ru/7f BBIMOJTHEHNH YISOHBIX 3aJaHUi
3JIEKTPOMAarHUTHbHIE BOJIHBI 412436 HAY4HOTIONYJISAPHYIO JIUTEPATYPY
Fld7dl (hU3NUECKOTO COCPIKAHHMS,
CIPaBOYHBIE MATEPUAIIBI, CO3/1ABAThH
CO6CTB€HHLI€ MMUCbMCHHBIC 1 YCTHBIC
COOOIIEHNs HA OCHOBE HH(OPMAIIH U3
HECKOJIbKMUX HCTOYHHKOB (PU3HUECKOTO
COJIEPIKaHUS.
Hroro no pazneny 6
Paznen 4.CBeToBbI€ AABJICHHSI
Bubnuoreka ]_[OK -ACT0JIL30BaTh MOHATHS. CBET, -OMpOoC Ha YpOKe
41 3aKOHBI PaCIPOCTPAHEHHS 6 https://m.edsoo.ru/7f OJIU30PYKOCTh U JATbHO30PKOCTh, - pusmaecKuit
CBETa 412446 CIEKTPBI HCITYCKAHIS! H TIOTIOLICHHS; NHKTAHT
S1aadl -pa3nuuarh siBieHuUs (MPSIMOJIHHEHHOE - rect
42 6 Bu6anoreka LIOK pacrpocTpaHeHue, OTPAKEHHE U )

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

MPEJIIOMJICHUEC CBETA, IIOJIHOC
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JIMH3BI ¥ ONITUYECKHE
IPUOOPHI

41a4a6

4.3

Paznoxenue 6enoro ceera B
CIEKTp

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41a4a6

BHYTPEHHEE OTPAKCHHUE CBETA,
pasnoxeHne 0enoro cBera B CIEKTP U
CJIOKECHHUE CTIIEKTPAJIbHBIX [[BETOB,
JVICTIEPCHS CBETA;

-pacIio3HaBaTh MPOSIBICHHE
N3yYCHHBIX (DU3MUECKUX SBICHUN B
OKpY’KaloIIeM MHUpe (B TOM YHCIIe
(usHUecKre IBICHUS B IPUPOJIE:
L[BETA TEJI, ONTUYECKHE SBICHUS B
MIPUPOJIE), IPH ITOM IIEPEBOIUTH
MIPaKTHYECKYIO 3a]a4y B yueOHyI0,
BBIJIEIISITH CYIIECTBEHHbIE CBOHCTBA
(npu3Haky) pU3NIECKUX SIBICHUI;
-OIMCHIBATh U3y4YEeHHBIE CBOWCTBA TEJ
1 QU3NYeCKHUE SBICHHS, HCIIOIb3Ys
(u3HUEeCcKre BETUINHBI (CKOPOCTH
CBETa, [T0Ka3aTelb MPEITOMIICHUS
Cpezbl), IPY ONHMCaHNUH MTPABHUIIBHO
TPaKTOBaTh (GU3HUECCKUI CMBICI
HCTIONIB3YEMBIX BEITHIHH, 0003HaUCHHS
Y €MHULIBI (PU3NUECKUX BEIUYHH,
HaXoJHUTh (GOPMYIIbI, CBSI3BIBAIOIIIE
JaHHYIO (PM3MYECKYIO BEIIMUUHY C
JOPYTMMH BEJIMYMHAMU, CTPOUTH
rpadMKy U3y4eHHBIX 3aBUCHMOCTEN
(U3NYECKUX BEITUYNH,

- XapaKTepu30BaTh CBOWCTBA Te,
(u3nyecKkue SBICHUS U TPOLECCHI,
UCTIONIB3YS 3aKOHBI OTPAKEHUS U
TIPEJIOMJICHUSI CBETA, IIPH 3TOM /1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MaTeMaTHIecKoe
BBEIpa)KEHUE;

-00BSICHATD (PU3MUECKUE MPOLIECCH
CBOWCTBA TeJN, B TOM UHCJIC U B
KOHTEKCTE CUTYalHil MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa:
BBISIBJIATH IPUYMHHOCIIEICTBEHHbIE
CBSI3H, CTPOUTH OOBsICHEHHE U3 2—3
JIOTHYECKHUX IIIaroB ¢ OMOpoi Ha 2—3
N3y4YEHHBIX CBOMCTBA (PHU3NUECKUX
SIBJICHUH, PU3MIECKNX 3aKOHOB HITH
3aKOHOMEPHOCTEH;

-pemiath pacy€THbIE 3aa4H
(onwmpatommuecs Ha cucteMy u3 2—3
yYpaBHEHHI), UCTIONB3Ysl 3aKOHBI U
(hopMyIIbl, CBS3BIBAIOIINE PU3NIECCKUE
BEJTMYMHBI: HA OCHOBE aHAJIN3a

CaMOCTOSITENbHA
s paboTta
- 3a4eT
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YCIIOBUSI 331241 3aIIUCHIBATh KPATKOE
YCJIOBHE, BBISIBIISITH HEAOCTAIOIINE HIIH
M30BITOYHBIE TAaHHEIE, BEIONPATH
3aKOHBI ¥ (POPMYITBI, HEOOXOIMMEIE
JUISL pELICHUS], IPOBOUTD PACUEThl U
OLICHWBATh PEATUCTUIHOCTD
TMIOJTY4EHHOTr0 3HaueHus puznyeckon
BEJINYNHEI;

-IIPOBOJIMTH OIIBITHI IO HAOIIOACHHIO
(bu3HYECKUX SBICHUN MM (PU3UUECKUX
CBOWCTB TeJ (MPAMOIMHEHHOE
pacnpocTpaHEHHE CBETA, PA3I0KEHNE
0eToro cBeTa B CIIEKTp, H3yUCHHE
CBOMCTB M300paKeHNUS B IUIOCKOM
3epKajie ¥ CBOWCTB M300pakeHUs
mpeaMeTa B COOMparomeit TnH3e):
CaMOCTOSTENILHO COOMPATh YCTaHOBKY
U3 U30BITOYHOTO HAbOpa
000pyI0BaHMs, OIIKCHIBATH XOJI OMBITA
U €ro pe3yibTaThl, POPMYIHPOBATH
BBIBOJIbI;

-IIPOBOJIMTH NPHU HEOOXOTUMOCTH
CEpHIO MPSIMBIX U3MEPEHUI, OnpeieNsis
CpellHee 3HaUCHHUE U3MEPSEMOil
BeNMMIMHBI ((POKYCHOE pacCTOSHHUE
coOuparomieii JINH3BI), 000CHOBBIBATH
BEIOOp crIocO0a M3MEpEeHHUS
(m3meputenapHOTO MpHOOpa);
-IIPOBOJIMTH UCCIIEIOBAaHHUE
3aBUCHMOCTEN (M3MYECKUX BEJTHMYUH C
UCIIOJIb30BaHHUEM IIPSIMBIX U3MEPEHUI
(3aBHCHIMOCTH yTJIa OTPa)KECHHS CBETa
OT yIJa HaJeHus U yrila MpeJoMIICHUS
OT yrIila MaJIeHNs): IUIAHUPOBAaTh
HCCIIeIOBAaHHUE, CAMOCTOSTEIBHO
cobMpaTh yCTaHOBKY, (MKCHPOBATh
Ppe3yNbTaThl HOTyYSeHHON 3aBUCUMOCTH
(bU3MYECKHX BEIMYUH B BUJIE TaOIHIl U
rpadKoB, JeJaTh BEIBOJBI MO
pe3yJibTaTaM MCCIIeJOBaHMUS;
-IIPOBOJIMTH KOCBEHHBIC H3MEPEHHS
(bU3MIeCKNUX BETMYUH (OTITHYECKas
cwta coOMparomieit TNH3bI):
IUIAHUPOBATh U3MEPEHHs1, COOMPATh
IKCIEPUMEHTAILHYIO YCTAHOBKY U
BBINOJIHATH U3MEPEHHUS, CIEYS
NIPEAJIOKEHHON NHCTPYKLIUH,
BBIYHCIIATH 3HAYECHHUE BEJIHMIMHBI U




aHAIN3UPOBATH MOTYICHHBIE
pe3ybTaThl C y4ETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHUI;
-cOoOI0aTh MPaBMIIa TEXHUKH
6e3omacHOCTH TIpU padboTe ¢
71a00paTOpPHBIM 000PYIOBAHHUEM;
-pa3nyaTh OCHOBHBIE IPU3HAKH
H3YyYECHHBIX (PU3UIECKUX MOJIEIICH:
TOYEYHBIH MCTOYHUK CBETA, JIyY,
TOHKasl JTMH3a,;

-XapaKTepHU30BaTh MPUHIIMITBI
JEUCTBHS M3YYEHHBIX TPUOOPOB 1
TEXHUYECKUX YCTPOUCTB C OIOpOY Ha
UX onucaHus (B TOM YHUCIIE: OUKH,
TepucKol, (poToannapar, ONTHIECKUE
CBETOBO/IBI, CIIEKTPOCKOII), UCTIONb3YS
3HAHMS O CBOICTBaX (PU3NIECKUX
SIBTICHUI 1 HEOOX0ANMBIe (hH3HIECKHE
3aKOHOMEPHOCTH;

-HCIIOJIb30BATh CXEMBI I CXEMATHYHbIC
PHUCYHKH M3Y4YEHHBIX TEXHUUECKHX
YCTPOWCTB, U3MEPHUTEILHBIX PHOOPOB
U TEXHOJOTUYECKHX MPOIECCOB MPH
pelIeHIH y4eOHOMPAKTHYCCKUX 3a1a4,
ONITUYCCKUEC CXEMBI JJId TOCTPOCHUA
n300pakeHHH B IUIOCKOM 3epKajie U
cobuparomieii JTUH3E;

- OCYIIECTBIIATH MOUCK HHPOPMAINN
(U3HYECKOT0 ConepsKaHus B
WHTepHeTe, NCHONB30BATh MIPH
BBINOJTHEHNH yIEOHBIX 3a/laHNi
Hay4YHOIIOIYJISIPHYIO JIUTEPATYPY
(U3MYECKOTO COZIePIKAHUS,
CIIPaBOYHbIE MaTEPUaJIbI, CO3/1aBaTh
cOOCTBEHHBIE TUCHMEHHBIE U YCTHBIC
COO0O0IIeHNs Ha OCHOBE HH(OPMALNU U3
HECKOJIbKUX HCTOYHUKOB (PH3HIECKOTO
COZIepIKaHusI.

Hroro no pazgeny 15
Pa3znesa 5. KBaHTOBBIE SIBJIEHHUSA
= UCITIOJIB30BAaTh IIOHATHUAL. CHCKTpBI 'OHPOC Ha ypOKe
bu6mmoreka [{OK UCITyCKAaHHUS | TIOTJIOIIEHHS, anbda, - (usnecKuit
51 4 https://m.edsoo.ru/7f 0eTa- 1 raMma- U3y 4eHHs, H30TOIIbI, JMKTaHT
41a4a6 AACpHasd DOHEPreTruKa, - TecT

Hcnyckanue u morionieHme

-pa3janyaTrhb ABJICHUA (eCTeCTBeHHaSI
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CB€Ta aTOMOM

bubmuorexa [JOK
5.2 CTh0CHIE ATOMHOLO ba https://m.edsoo.ru/7f
p P 41a4a6
bubmmoteka [IOK
53 https://m.edsoo.ru/7f

S nepHblie peakuuun

41a4a6

PagroaKTUBHOCTH, BOSHUKHOBEHHE
JMHEWYIaTOTrO CIIEKTPa U3TydEHHS) 110
OIIMCAHMIO MX XapaKTEPHBIX CBOHCTB U
Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOLINX JaHHOE
(dusnyecKoe sSBICHKE;
-pacIo3HaBaTh IPOSIBICHHE
N3yYCHHBIX (DM3HMUECKUX SBICHUN B
OKPY’KaloIIeM MHpE (B TOM UYHCIIE
(usHUecKre IBICHUS B IPUPOJIE:
PagroaKTUBHOE H3TydCHHE
MIPUPOHBIX MUHEPAJIOB, AEHCTBHUE
palMoaKTHBHBIX U3JTyYeHUH Ha
OpraHU3M UeNoBeKa), IPU 3TOM
NIEPEBOAUTH MIPAKTUIECKYIO 3a1a4y B
yueOHYI0, BBIJIEISTh CYIIECTBEHHbIE
CBOMCTBA (MPU3HAKK) HUBNIECKUX
SIBJIICHHI;

-XapaKTepHU30BaTh CBOMCTBA TEll,
(u3nyeckre SBICHUS U TIPOLECCHI,
HCTIONB3Ys 3aKOHBI COXPAaHCHUS
3apsIIOBOTO M MAacCOBOTO YHCEN MPH
SIIEPHBIX PEaKnusX, IPY 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3aIMChIBATh €r0 MAaTEMaTHIeCcKoe
BBIpa)KEHHE;

-00BSICHATH (PU3UYECKUE NPOLIECCHI U
CBOWCTBA TeJ, B TOM UHCJIEC U B
KOHTEKCTE CUTYaIUH TPAKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa:
BBISIBJIATH IPUYMHHOCIIEICTBEHHbIE
CBSI3U, CTPOUTH 00BsICHEHUE U3 2—3
JIOTHYECKUX IIATr0OB C OTMOpPOii Ha 2—3
N3y4YEHHBIX CBOMCTBA (PU3NUECKUX
SIBTICHUH, U3MYECKNX 3aKOHOB HITN
3aKOHOMEPHOCTEH;

-pemath pacy€THBIE 3aa4H
(onwmparoiuecs Ha cucteMy u3 2—3
YpaBHEHHH), HCHIOB3Ys 3aKOHBI 1
(hopmyIibl, cBsI3BIBarONINE (PU3NUECKIE
BEJTMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHSA 3a7[a4u¥ 3alACBIBATH KPATKOE
YCJIOBHE, BBISIBIISIT HEAOCTAIOIINE HIIH
N30BITOYHBIE JJaHHBIE, BEIOMPATh
3aKOHBI ¥ (POpMyIIBI, HEOOXOJMMBIE
JUISL peLIeHNs], IPOBOIUTD PAcU€Thl U
OLICHWBATh PEATUCTUIHOCTD
TIOJTY4EHHOTO 3HAYEHHsI PU3MUECKOH

CaMoCTOsTeNbHA
s paboTa

- KOHTPOJIbHAs
pabota

- 3a4eT
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BEJINYHHBI;

-[IPOBOJUTH KOCBEHHBIE U3MEPEHHUS
PagHOaKTHBHOTO (hOHA: INIAHUPOBATH
HM3MEpeHusi, coonparp
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHSITh U3MEPEHHS, CIEAYsI
MPEIOKEHHON HHCTPYKIIHH,
BBIYHCIISITH 3HAUYCHUE BETMYMHBI U
aHAIM3UPOBATH MOJTyYEHHBIE
pe3yNbTaThl ¢ YYETOM 33aHHOM
MOTPEIIHOCTH U3MEPEHUH;

-pas3IM4aTh OCHOBHBIE IPH3HAKH
W3YYCHHBIX (PM3UYSCKUX MOJEINeH:
IUIaHeTapHast MOJIeNb ATOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO pa;
-XapaKTepHU30BaTh NPHHIIUIIEI
JeHCTBHS M3YYCHHBIX MPUOOPOB K
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha
WX ONHUCAHUSA (B TOM YHCIIE: JO3UMETD,
Kamepa BuiibcoHa), HCTIONB3Ys 3HAHHS
0 cBO¥cTBaX (U3UYCCKUX SBICHUN U
HeoOxoanuMble hu3nuecKue
3aKOHOMEPHOCTY;

- OCYLIECTBIISATH OUCK HHPOPMAIUU
(U3HYECKOT0 COZepKaHuUs B
HHrepHeTe, NCI0Ib30BaTh IIPU
BBITIOJIHEHUH Y4EOHBIX 3aJaHUl
HAay4YHOIOIYJIIPHYIO JIUTEPATYPY
(HU3UYECKOTO CONlepIKaHus,
CIIPaBOYHBIC MaTepHaIbl, CO3aBaTh
COOCTBEHHBIC TUCHMEHHBIE U YCTHBIC
COOOLICHHS HAa OCHOBE MH(POPMALIMHK U3
HECKOJIbKMX UCTOYHHKOB (pU3N4ECKOTrO
COZlep KaHUSL.

Hroro no pazneny

17

Pa3neu 6.I1oBTOpUTEIbHO-00001aI0IM I MOYJIb

[ToBTOpeHue n 0000ImIEeHNE bu6mmorekxa [IOK [ToBTOpeHue, 0600mEeHNE 1 - UtoroBas
6.1 coJiepKaHus Kypca GU3HKH 32 9 2 https://m.edsoo.ru/7f | cucTeMaTH3aIMs 3HaHUI. KOHTPOJIbHas
7-9 xacc 41a4a6 paGota
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 102 97

I10 ITPOIT'PAMME
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