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ITOACHUTE/IbHASA 3ATINCKA

IIporpamma 1o (u3MKe Ha YpOBHe OCHOBHOTO oOIero ob6pasoBaHus
COCTaB/eHa Ha OCHOBe IIOJIOKEHWM M TpeboBaHWM K pe3y/ibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHe OCHOBHOM 00pasoBaTenbHON IMPOrpaMMbl, TIpeJCTAaBIEHHBIX B
®I'OC OOQ, a Takxe ¢ yyéToM (efepaibHOi paboueid IporpaMMbI BOCTIIMTAHUS U
Konnenuuu npenogapanus yuebHoro rnpegMeTta « DU3HKa».

CogepxaHue mporpaMmbl 10 (U3UKe HalpaeieHO Ha (OPMHUPOBAHUE
eCTeCTBEHHOHAYYHOH TIPaMOTHOCTM OOyuYarOUMXCAd W OpraHM3alii0 H3yueHHs
Qu3MKU Ha JeATenbHOCTHOM OCHOBe. B mporpamme 1o ¢GM3vKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4ebHOro mpeaMeTa B peamusanuu tpebosanuit ®I'OC 000 kK
71aHUPYeMbIM JTMYHOCTHBIM U MeTarlpeIMeTHbIM pe3yJ/ibTaTaM 00yueHus, a Takxe
MEeXIIDeJMETHbIE CBA3M eCTeCTBEHHOHAyUHBIX yueOHbIX IpeJMeTOB Ha YDOBHE
OCHOBHOTO 0011jero 0Opa3oBaHusl.

ITporpamMMa 1o ¢usuKe ycTaHaB/IUBaeT pacripejiesieHre yueOHOro Marepuasa
1o rofaM obyueHus (o Kjaccam), Tipe/jiaraeT NpUMEPHYHO MOC/IeI0BATEILHOCTh
U3y4eHUs1 TeM, OCHOBAHHYIO Ha JIOTMKe Da3BUTUS IIPeJMETHOrO COZepKaHHUsS H
yuéTe BO3paCTHBIX 0COOEHHOCTeH 00yJaroLUXCsl.

ITporpamma 1o ¢u3uke pa3paboTaHa C I1{elbI0 OKa3aHWUS METOJUUeCKOM
TIOMOLIY YYHUTEJ0 B CO3JaHuu paboueli mporpaMMel 1o yue6GHOMY TpeiMeTy.

du3uKa AB/SETCS CUCTEMOOOPA3YIOIUM /IS eCTeCTBEHHOHAYUHBIX YueOHbIX
IIpeIMEeTOB, TIOCKO/bKY (pU3MUecKde 3aKOHBI Jie)KaT B OCHOBE TIPOLIECCOB U
SIBNeHUM, U3ydyaeMbix Xumueld, Ouosorviedl, acTpoHoMHedl W  (PU3NUYECKOH
reorpayieli, BHOCUT BK/A3J, B eCTeCTBEHHOHayuHyH) KapTHHY MWHpa,
npefocTaBisieT Haubosee scCHble 00pasibl TIPUMEHEHWS HayuyHOTO MeTo/a
MI03HAHMSI, TO €CThb CII0Ccoba MoJyueHus JOCTOBEePHBIX 3HAHUM O MUPE.

OpHa u3 r7aBHBIX 337lau (M3uueckoro obpa3oBaHusi B CTPYKType oOIero
o6pa3oBaHug COCTOMT B (POPMUPOBAHWUK eCTECTBEHHOHAYYHOW TIDaMOTHOCTH U
UHTepeca K Hayke y 00yuatomxcsl.

N3yuenne ¢usuku Ha 06a30BOM YpOBHe TIpeArio/iaraeT  OBJIa/leHHe
CIefyIOIUMHA  KOMIIETEHTHOCTAMHY, XapaKTepHU3YyIOI[UMH eCTeCTBeHHOHayuHYI0
IPaMOTHOCTb:

e Hay4YHO OOBACHSTH SIBJIEHUS;

* OLIEHMBaTh ¥ MOHUMAaTbh 0COOEHHOCTU HAyUYHOTO UCC/IeI0BaHMS,;

e UHTEpNpeTHpOBaTh  JaHHble W  WCTMONbB30BaTh  HayudHble
JI0Ka3aresibCTBA /15 MOIy4YeHUs1 BEIBOJOB.

Henu wu3yueHHs ¢GHW3MKKM Ha YpPOBHE OCHOBHOro o0inero obpa3oBanus
onpesiefieHbl B KOHLeMuM TpernofaBaHust yueGHOro mnpeamera «®DH3MKa» B
obpa3zoBarenibHBIX OpraHusaiusax Poccuiickoit @efepaliyy, peannu3yIoX
OCHOBHEBIE  001Ie0Opa3oBaTe/ibHbIE IDOrDAMMBL,  YTBEDXKIEHHOM  pellleHneM



Konnernn MunucrepcrBa npocselijenust Poccuiickor ®epiepariyy (IIpoTOKO OT 3
nexabps 2019 r. Ne ITK4BH).
Hemm n3yyenun pusnkn:

npuobpeTeHMe MHTepeca M CTpeM/leHUsl OOGYYalOLIUXCS K Hay4HOMY
U3yUEHUI0 TIPUPOZBI, pasBUTHE WX WHTE/UIEKTyalbHbIX M TBOPYECKHUX
CITocOOHOCTel;

pa3sBUTHe Mpe/CTaB/leHuil 0 HAy4HOM MeTo/ie TI03HAHMA U POPMHUPOBaHKe
HCC/Ie0BATe/IbCKOI0 OTHOLLIEHUS K OKPY>KarOL[UM SIBIEHUSM;
(hopMupoBaHHe HAayYyHOTO MMPOBO33DEHUsI KaK pesy/bTaTa HM3yYeHUs
OCHOB CTPOeHUs1 MaTepyu ¥ (PyHAaMeHTa/IbHBIX 3aKOHOB (PU3HKH;
(hopMHpOBaHHe Tpe/iCTaBleHU O poau (U3UKU [JIT Pa3sBUTHS JIPYTHX
€CTeCTBEHHBIX HayK, TEXHUKU U TeXHOJIOTH;

pasBuTHe  TMpejCTaB/eHMd O  BO3MOXHBIX  chepax  Oyaymieit
1Ipo(eCCUOHANTBHOM /1esITeNTbHOCTH, CBSI3aHHOM C (M3MKOH, MOAr0TOBKa K
JajibHelemMy 00yueHHIO B 3TOM HaTlpaB/ieHUH.

JlocTibkeHye 3THX 1lejied MpOrpaMMbl MO (DU3MKE Ha YPOBHE OCHOBHOTO
obuero obpazoBanus 06eCrieUnBaeTCs pellieHneM CIeAyIOIHX 3ajaY:

npuobpereHre 3HaHUM O JWCKPETHOM CTPOEHHM BeIecTBa, O
MeXaHU4eCKMX, TeIUIOBbIX, 31eKTPHUYEeCKHMX, MAarHUTHbIX M KBaHTOBBIX
SIBJIEHUSIX;

ripuobpeTeHre yMeHHN OMMChIBATh U OOBACHATH (PU3UUECKHE SIBIEHUS C
WCTI0/Ib30BaHKeM MOYUYeHHbIX 3HaHU;

OCBOEHME METO/J[OB pelleHus] TPOCTeMIUMX pacyéTHbIX 3a/lady €
WCII0/Ib30BaHUEM bu3uUeckKux Mo/Jlefiel, TBOPYECKHNX 15}
MPakTHUKOOPUEHTUPOBAHHBIX 33/ay;

pa3BUTHE YMEHWI Ha0/M0aTh MPUPOAHLIE ABJIEHUS U BLIMIOIHSTH OMBITH,
naboparopHble paboThl W IKCTIEpUMEHTa/IbHble  HCCAeNOBaHUS  C
WCTI0/Tb30BaHHEM HU3MepPUTebHBIX TTPUO0pOB;

OCBOEeHHWe NMpUEMOB paboTel ¢ MHGOPMaLMeH (PU3MIECKOTO CO/IePIKaAHUS,
BKJIFOUasi UHGOPMAIUIO O COBPEMEHHBIX JOCTIDKEHUAX (PU3HKU, aHa/THu3 U
KPUTHUYECKOe OLleHUBaHHe UH(OpMaL[1Y;

3HAKOMCTBO €O chepamMy podecCUoHaNbHON [esiTe/IbHOCTH, CB3aHHBIMU
C ¢usuMKOH, U COBpPeMEHHbIMH TeXHOJOTUsAMH, OCHOBAaHHBIMU Ha
JOCTHOKEHUSIX (PU3NYECKON HayKH.

Ha usyuenuve ¢uv3nku (0a30Bbl ypOBEHb) Ha YPOBHE OCHOBHOIO 0011jero

obpa3oBanHus oTBoAUTCA 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B Hefje/o), B 8
Kiacce — 68 yacoB (2 yaca B HeZiet0), B 9 kiacce — 102 yaca (3 yaca B HeZlent0).

[lpegnaraemMerii B riporpamme 110 ¢H3MKe repeveHb jabopaTopHbiX paboT U
OIBITOB HOCHUT PeKOMeH/JaTe/IbHbIM XapakTep, YUMTellb JeiaeT BeIOOD NpoBeieHs



nabopaTopHeIX paboT U OMBITOB C YUETOM MHIMBHAYadbHBIX 0OCOBGEHHOCTEH
oOydJaromuxcs, CIMCcKa SKCTIEPUMEHTaIbHBIX 3a/iaHui, TIpefiaraeMelX B paMKax
OCHOBHOI'0 TOCY/JapCTBEHHOTO 3K3aMeHa 110 (hHU3KKe.






2. Habmopenue nudbdysuu.
3. HabmojeHue  sBneHW#,  OOBACHSIIONIMXCA — TIPUTSDKOHMEM WU
OTTa/IKMBaHWEM YaCTHL] BellleCcTBa.

JlaGopamopHbte paGombl u onbimbl.

1. Ouenka [Juamerpa aroMa MeTOJOM PpsAZOB (C  MCIIOIb30BaHUEM

¢dororpaduii).

2. OnbiTel 110 HAOAIOAEHHMIO TEIUIOBOIO PaCIIMPEeHNs Ta30B.

3. OrbITeI 110 0OHAPY)KEHHIO JeUCTBUS CUT MOJIEKY/ISIPHOT'O TIPUTSDKEHUS.

Pasjen 3. /IpmxeHue U B3aUMOJIeiiCTBHe TeJl.

MexaHuueckoe [BWKeHHe. PaBHOMepHOe W HePaBHOMEDHOE JBW)KEHHe.
Ckopoctb. CpejjHsisi CKOPOCTb IIPM HepaBHOMEDHOM JBWKeHHH. Pacuér mytu u
BpEMEHHU [IBIDKEHHS.

Aenenue uHepuuU. 3aKOH WHeplUuu. B3aumogelicTBue Ten Kak TIPUUMHA
W3MEHEHHS CKODOCTH [BWKeHus Tej. Macca Kak Mepa HHEPTHOCTH Teja.
[TnotHOCTL BemjectBa. CBA3b MJIOTHOCTU C KOJMUYECTBOM MOJIEKY/I B eIUHULIE
o6BpEéMa BellecTBa.

Cuna Kak XapakTepuUCTUKA B3auMozelcTBusl Teia. Cusia yIPyrocTy ¥ 3aKOH
I'yka. VismepeHuve CWjbl C MOMOLIBH) AUHAMOMETpA. SIB/IeHHEe TATOTEHHS U CHUJIa
TsoKecTH. CHjla TsSDKeCTH Ha IpyTux IiaHeTax. Bec Tena. HeBecomocTs. CrioxkeHue
CWJI, HallpaB/IeHHBbIX 0 OJHOW MpsMoul. PaBHogelcTBYOMmMas cui. Cuia TpeHwus.
‘TpeHuvie CKOJIb)KeHUS M TPeHUe TI0KOA. TpeHue B IIPUPOJE M TEXHUKE.

demoncmpayuu.
1. Habmogenne MexaHUUeCKOTO ABMXKEHHS TeJla.
2. V3MepeHue CKOpPOCTH NPSAMOIMHENHOTO [JBWKEHUS.
3. HabmozeHue siB/ieHUst UHEPIWML.
4. HabmopeHre W3MeHeHHs] CKOPOCTU TIPY B3aUMOZEHCTBHH TeJl.
5. CpaBHeHHe MaccC IO B3aUMOJENCTBUIO TeJl.
6. CnoxkeHue CWJI, HAallpaBJAEHHBIX M0 OAHOM TIPSIMOM.
JlabopamopHhbie paGombl U onbimbl.
1. OnpefeseHde CKOPOCTH PaBHOMEPHOTO JBWXeHUs (1llapyKa B YKHUJKOCTH,
MOJIeJIv 3JIeKTPUUeCKOro aBTOMOOWIA Y Tak fasiee).

2. Onpegenenue cpefHeld CKOPOCTH CKOJbXeHHSl Opycka WM IIapuka Mo
HaK/JIOHHOMW TJIOCKOCTH.
Onpenenenune I0THOCTU TBEPAOTO TeJla.

4. OMnbIThl, JeMOHCTPUDYIOLIIME 3aBUCUMOCTb pacTsbkeHus (fedopmariyiu)
IIPY>KUHBI OT TIPUIOKEHHOW CHJIBI.

5. OmnbITel, ZEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHWIbl TPEHUS CKOJIb)KEHWUs OT
Beca TeJla U XapakTepa COMPUKACarLINXCs TOBePXHOCTEH.

Pasjien 4. laB/ieHue TBEPABIX TeJl, YKUJKOCTEH U ra3oB.



Haenenve. Criocobbl yMeHbIIIeHUS U YBeJIMUeHNs JasieHus. [laBjieHude rasa.
3aBUCUMOCTD [jaB/ieHUs] rasa oT 00béma, Temrepatypel. Ilepejada aBjeHus
TBEPABLIMH Te/JlaMH, XUAKOCTAMU W ras3amu. 3akoH [lackang. ITHeBMaTHueckue
MalllMHBL. 3aBUCUMOCTbL [JABIEHUS JKUAKOCTU OT riyOuHbL I'MapocTaTMueckuii
napagokc. Coobruarornuecs cocyapt. I'njipasiryeckrie MexaHH3MbL.

ATtMmocdepa 3emim U atMochepHoe JapjeHue. [IpUUMHBI CYIIleCTBOBAHMS
BO3AyIIHONH o06onouky 3emmu. Omeir Toppuue/tn. VisMepeHue aTMOC(EpHOIo
AaBjieHHsA. 3aBUCUMOCTb aTMOC(epPHOro /1aB/leHUst OT BBICOThI Hajl YPOBHEM MOPSL.
ITpubope! An1st U3MepeHus aTMOC(EPHOTO JAaB/IeHU.

[JelcTBUe >KUIKOCTU Y ra3a Ha MOrPY>KEHHOE B HUX Te/i0. BhITaTKUBarOLas
(apxumesioBa) cuna. 3akoH Apxumesa. [1naBanue tes1. Bo3gyxormiaBaHue.

Ademoncmpayuu.
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3aBUCUMOCTB [JaB/IeHus rasa OT TeMIepaTyphl.

ITepenaua gaBneHUst )KUJKOCTBIO U Ta30M.

Coob1ujatomuecs: COCypl.

M'mppasnnueckuy ripecc.

IIposiBnenue gercTBUsE aTMOC(HEPHOTO JaBIeHUS.

3aBUCUMOCTh BBITAJIKUBAIOIed CUIBl OT 00BEMa MOTPYKEHHOH 4YacTH
TeJla U TIJIOTHOCTHU XUAKOCTH.

PaBeHCTBO BbITa/IKUBAKOLLEW CUJIBI BECY BBITECHEHHON XKU/JKOCTH.
YcnoBye 1uiaBaHus Tejl: TlaBaHUE WK MOTPY)KeHWe Tel B 3aBUCUMOCTH
OT COOTHOLIEHUsI TUIOTHOCTEHX Tesa U JKUIKOCTH.

Jla6opamopHbie pabombl U oNbIMbl.

1.

WccnenoBaHue 3aBUCUMOCTH Beca Tefla B BojJle 0T 00bEMa TOTpYy>KEHHOM B
YKUJKOCTh YaCTH Tea.

OnpefeneHye  BbITAJKUBAMOLed CWbL, JeWCTByOIleld Ha  TeJo,
MOI'PY’>KEHHOE B XKUIKOCTE.

ITpoBepka He3aBUCUMOCTH BhITaNKWBatOILel CHbl, JeHCTBYIOIEH Ha TeJo
B JKUJKOCTH, OT MacChl Tefa.

OrnbIThl, JeMOHCTPUDYHOLME 3aBUCHMOCTb BbITAJKUBAIOIIEM CHWJIbI,
LeicTByIOlljel Ha Telno B JKUAKOCTH, OT 0O0BEMa IOTPYKEHHOH B
JKAJKOCTh YaCTH Tesla U OT TJIOTHOCTH XKUJKOCTH.

KoHcTpyvpoBanve apeomeTpa WIM  KOHCTDYMPOBAaHWE JIOOAKA U
onpejesieHHe e€ rpy30n0bEMHOCTH.

Paspesn 5. PaGoTa u MOI{HOCTD. JHEpPIrusl.

Mexanuyeckast pabota. MoIIHOCTb.

[MpocTble MexaHWU3MBI: pbiyar, OJIOK, HaKIOHHAsA TIOCKOCTh. IIpaBuWsio
paBHOBecusi pbiuara. [IpumMeHeHue T[ipaBW/Ia paBHOBeCHsI pblyara K O/OKY.



«3onotoe mpaBuno» MexaHuku. KIIJI npocteix MexaHusmoB. [IpocTsie
MeXaHH3Mbl B OBbITY ¥ TEXHUKE.

Mexanuyeckaa 3SHeprud. KuHeTHueckass M mMOTeHIManbHas SHEPIUs.
IIpeBpalijeHyie OJHOTO BU/la MEXaHUUECKOM SHEpPruM B IPYTOi. 3aKOH COXPaHeHHst
SHEepryuy B MexaHHUKe.

demoncmpayuu.

1. IIpumepsl MPOCTLIX MEXaHU3MOB.,

JlabopamopHbie pabombi u onbiMbl.

1. OnpezeneHue paboTel CHIBl TPEHUS MPU PABHOMEPHOM JIBIKEHHM Tejla

T10 TOPU30HTAJ/IbHOM MOBEPXHOCTH.
2. HMccnenosanue ycioBUM paBHOBECHS phlyara.
3. M3mepenue KI1]l HaK/IOHHO# TIJIOCKOCTH.

4. VI3yudeHue 3aKOHa COXpaHeHHs MeEXaHHUeCKOW SHEeprHH.
8 KJIACC

Pa3spgen 6. TensioBble AB/ICHUA.

OcHOBHBIE TIO/IOXKEHUSA MOJIeKY/ISIPHO-KUHeTUYeCKOH TeOpud CTPOEHHS
BeljectBa. Macca M pasMmepbl aTOMOB U MoneKyd. OmbiThl, MOATBEPXKAAOLIHE
OCHOBHE]€ TT0JI0KEeHUsI MOJIeKY/IAPHOKUHETUYEeCKOW TeOPUH.

Mogenu TBEPAOro, >XUAKOTO W ra3000pa3sHOr0 COCTOSHHMM BeEIeCTBa.
Kpucrannuueckre u amop¢Hbie Tesma. O6bsicHeHWe CBOHCTB Ta30B, KUIKOCTEH U
TBEPABIX TeJl HA OCHOBe T[IOJIOKEHWH MOeKy/IApPHO-KUHETUUECKOW TeOopUH.
CMmaurBaHHe U KanWIsIpHbIe siB/IeHUs. TeruioBoe pacluMpeHre U CKaTue.

Temmeparypa. CBs3b Temmeparypbl CO CKODOCTBIO TeIIOBOTO [JBHIKEHUS
yactul]. BHyTpeHHsss sHeprus. Crnocobbl W3MeHeHHs BHYTPEHHeH SHEpruu:
Teryionepezaya 5| coBepilieHHue paboThI. Bupst TeryIonepeaauun:
TeI/IONPOBOAHOCTb, KOHBEKLUsA, U3/TyUYeHue.,

KonnuecTBo TemnoThl. YzAenbHasi TeIUIOEMKOCTb BelljecTBa. TernyoobMmeH U
TEIUIOBOE paBHOBecHe. YpaBHeHMe TeruioBoro OanaHca. I[lnaBneHue u
OTBep/ileBaHhe KpUCTA/UVIMUYeCKUX BelleCcTB. YZenbHas TeIuloTa IJIaBIeHUs.
[Napoobpa3oanne U kKoHzeHcauus. Vcrapenne. Kumenue. Y[jenbHas TeruioTa
napoo6pa3oBaHusi. 3aBHCHMOCTb TeMIIepaTypbl KHUIIEHHsI OT aTMOC(epHOro
JlaBJIEHUs.

BriaxxHOCTb BO3yXa.

DHeprus TOIIMBa. Y JebHas TellyioTa CTOpaHusl.

[Ipunuurbl paboThl TervioBbix [jBurateneit KIIJ[ TerioBoro aBurarers.
TensioBble ABUraTeNy U 3alluTa OKPY Katollled CpeJbl.

3aK0H COXpaHeHMs U TIPEeBpallleHUsi SHEPTrUU B TEIUIOBHIX MpoLieccax.

demoncmpayuu.

1. HabmomeHue 6pOYHOBCKOTO ABUKEHUS.



AR N

© o N o

10.
11.
12.
13.

Habmopenve guddysumn.

HabmofeHre sBieHUM cCMaurdBaHUs U KalIW/UISIPHBIX SIBJIEHUH.
HabntogeHue TemioBOro paciivpeHyst Tejl.

WsmeHeHue faBieHUs rasa NMpyU U3MeHeHHH 0ObEMa M HarpeBaHWM WA
OXJIAXKJEHUH.

[MpaBu/ia W3MepeHHsT TeMITePaTyphl.

Buzel Tenionepenaum.

OxnaxxjeHue Npy COBEPIIEHHUH paboThl.

Harpepanue npu coBepiiieHUd paboThl BHELIHUMI CH/IAMH.
CpaBHeHUe TeTlI0EMKOCTeH pa3/InUHbIX BELECTB.
Habmomenne KUneHusI.

HabntofieHre nocTOSHCTBA TeMITepaTyphbl TIPU [/1aBIeHHH.
Mogeiy TernoBLIX JBUraTeneH.

Jlabopamophble pabombl U ONbIMbL.

1.
2.
3.

10.
11.
12.
13.

OrbIThl 110 06HAPY>KEHUIO eACTBUS CUJT MOJIEKYJISIPHOI'O ITPUTDKEHMS.
OneIThI 110 BIpALLMBAHUIO KPUCTA/UIOB TTIOBapeHHOM COJIH WK caXapa.
OnbITEl 110 HAGJIIOAEHWIO TEIVIOBOTO PACIIMPEHUST Ta30B, KUIKOCTEH U
TBEPABIX TeJl.

Onpegenenye faBjeHus BO3Ayxa B OanioHe LWTpULIA.

OmnbIThl, [eMOHCTPUPYIOIIME 3aBUCHMOCTbL [JaBA€HUSI BO3JyXa OT €ero
00BbEMa 1 HarpeBaHUsI WM OXJIaXIeHHS.

IIpoBepka runoTe3sbl JIMHENHOW 3aBUCUMOCTH JJIMHBI CTO/IOMKA KUAKOCTH
B TEPMOMETPUYECKOU TPyOKe OT TeMriepaTyphbl.

Habnrofjenre u3MeHeHHs1 BHYTPEHHEM OJHEPrUM Tejla B pe3yJibTare
Terionepesauy U paboThl BHELIHUX CHJI.

UccnenoBaHue sBjieHUs TeIluiooOMeHa IPU CMELIMBAHUM XOJIOAHOW M
ropsiueii BOIbI.

Onpenienenye KoJW4yeCcTBa TeIVIOTHI, [IOJYYEHHOrO BOJOH TpHU
TeryiIoo6MeHe C HarpeTbiM MeTa/UTMYeCKUM LIWTHH/IPOM.

Onpepenenue yensHOU TEIJIOEMKOCTH BellleCTBa.

WccnenoBanue npoljecca UCIIapeHus.

OnpejieneHyie OTHOCUTEIBHOW BII&XXHOCTH BO3/yXa.

Onpe/iesieHne yie/lbHOM TEIVIOTHI TU1aB/IeHUs JbJA.

Pazpen 7. JDiekTpuueckne 1 MarHUTHbIE SIBJIEHMS.

OnexTpusauus Tel. [IBa poja >3/eKTpUYeCKUX 3apsloB. B3aumMogercTBhe
3apsDKeHHBIX Teld. 3akoH KysioHa (3aBUCMMOCTh CWIbl  B3aUMOJEHCTBHS
3apsUKEeHHBIX Tesl OT BeJIMYMUHBI 3apsii0B U PACCTOSTHUS MEeXIY Tenamu).

JJleKTpuueckoe rosne. Hanpsok8HHOCTh 3nekTpuueckoro nossa. [IpuHimn
CyIIepIIO3ULIAN 371eKTPUYeCKUX Tosield (Ha KaueCTBEHHOM YPOBHE).



Hocurem s1eKTpUUecKuX 3apsifioB. DJIeMEHTapHBINA 3/IeKTPUUECKUI 3apsi.
Crpoenne aroma. IIpOBOOHUMKM M JAWIMEKTPUKH. 3aKOH  COXpaHeHHs
3JIEKTPAYECKOrO 3aps/ia.

OJIEKTPUYECKUI TOK. YC/IOBHA CYIL|ECTBOBAHMS 3JIEKTPHUECKOIO TOKA.
WCTOUHMKNA TIIOCTOSIHHOTO TOKa. [IeliCTBUS 3/€KTPHUECKOr0 TOKa (TeruioBoe,
XUMHUYeCKoe, MarHUTHOe). DJIeKTPUYeCKUi TOK B KUIKOCTSX U rasax.

OnekTpudeckass Lenb. Cuaa ToKa.  DJIEKTPUUECKOe — HarpsKeHue.
CorpoTvB/ieHre MPOBOJHMKA. Y7IeJlbHOe COMPOTHBIEHHE BelecTBa. 3akoH Oma
A ydactka per.  [locnefoBatenbHoe W Mapajuie/ibHOE — COeIMHEHMe
TIPOBO/THHKOB.

Pabora ¥ MOIIHOCTb 3/1€KTPUYECKOTO TOKa. 3akoH [hkoyns—/IeHIia.
DJIEKTpUYECKUe 1ieNy U oTpeOuTeNnn eKTpruueckod sHepruu B 6biTy. KopoTkoe
3aMbIKaHUe.

IlocrosiHHble  MarHuThl.  B3auMojelCTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MarnutHoe 1osie. MardutHoe 1osie 3emM/IM U ero 3HaueHue [JIs )KU3HU Ha 3emiie.
Oneir  Opcresa. MarHuTHOe T1ole  3/1eKTPUUECKOTO ToKa. [IprMeHeHHe
3JIEKTPOMArHUTOB B TexHUKe. [IelicTBe MarHUTHOTO M0/ Ha TIPOBOJHMK C TOKOM.
ODJeKTpoJBUraTe/lb TOCTOSHHOTO TOKA. VCrosb30BaHMe 3/IEKTPO/IBUTATENIEN B
TeXHUYECKUX YCTPOWCTBAX M Ha TPAHCIIOPTe.

Oneitel @apagest. SIBeHre 5/1€eKTPOMarHATHOW MHAYKIWU. [IpaBuio JleHua.
O/eKTporeHepaTop. Criocobsl  TOTyuYeHust 3/IEKTPAYECKOH SHEpIruu.
DJ1eKTPOCTaHIIMK Ha BO30OHOB/ISIEMBIX UCTOUHHKAX SHEPTHUH.

Hemoncmpayuu.

JreKTpu3aLys Tell.
IIBa pozia 5/1eKTprYeCcKyx 3aps0B ¥ B3aUMO/IEHMCTBUE 3apsDKEHHBIX Tell.
YcTpolicTBO U IeCTBUe 37IEKTPOCKOTIIA.
DreKTpocTaThyeckas MHIYKLUA.
3aKOH cOXpaHeHHs 37IeKTPUUeCKUX 3aps/ioB.
IIpOBOJHUKY U JUITEKTPUKH.
MogeniipoBaHue CUIOBBIX JJUHUMA 3/1eKTPUYeCcKOoro rMoJsi.
VlcTOYHMKY NOCTOSIHHOT'O TOKA.
[lericTBUS 31eKTPUUECKOro TOKa.
. DNIEKTPUYECKUU TOK B XXUKOCTH.
. 'a30BBIM pa3pss.
. I3mepeHue CUJTbI TOKa aMIIepPMETPOM.
. I3amepeHMe 3/1eKTpHUUECKOr0 HallpSDKEHUST BOJIbTMETPOM.
. PeocTaT 1 MarasuH cONpoTHB/IEHUH.
. BsaumoelicTBIE MOCTOSIHHBIX MarHUTOB.
. MopenvpoBaHre HEBO3MOXKHOCTH pasfie/ieHus TI0/IF0COB MarH1Ta.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopenupoBaHue MarHUTHBIX M0J1€H MTOCTOSAHHBIX MAarHUTOB.

OmnwIT OpcTefa.

MarHuTHoOe I1oJie ToKa. JJIeKTPOMAarHur.

[lelicTBMe MarHUTHOTO 1107151 HA TPOBOJJHUK C TOKOM.

JNeKTpoABUraTe/ b IOCTOSTHHOTO TOKA.

WccnenoBanye siBjieHUS 3/1eKTPOMarHUTHOW WHAYKLIHH.

OnsITel Papazes.

3aBUCUMOCTL HarpaB/ieHUus MWHIYKLMOHHOTO TOKAa OT YC/IOBUI €ro
BO3HUKHOBEHHUSI.

D7eKTporeHepaTop MOCTOSIHHOTO TOKa.

JlaGopamopHble pabombl U ONbIMBL.

1.

o bk ow

10.
11.

12.

13.

14.

15.

16.

OmbITel 10 HaOMIOJEHWI0 37eKTpu3allud Tel WHAYKUWMeH U TpHu
COTIPUKOCHOBEHHH.

WccnemoBanve [eUCTBUA 3/IeKTPUYECKOTO TI0/ii Ha TIPOBOAHUKHA U
JV3JIEKTPUKH.

Cbopka u rpoepka paboThI 3/IEKTPHUECKOH 11T TTOCTOSHHOTO TOKA.
V3MepeHue U peryaupoBaHye CHIBI TOKa.

VI3MepeHue U peryaMpoBaHye HarpsoKeHsl.

VicciiefoBanye 3aBUCUMOCTH CUMBl TOKA, WAYIEro uepe3 pe3uCTop, OT
COIPOTUBJIEHUs Pe3UCTOpa U HATIPSDKEHUS Ha Pe3UCTOpe.

OTMbITHI, JeMOHCTPUPYOLLHe 3aBUCHMOCTD 3JIeKTPUYECKOTO
COIpOTHBJIEHUS T[IPOBOJHUKA OT €ro [JIMHbI, TIOIIQJM T10TIepeyHoro
ceyeHUs U MaTepuara.

[IpoBepka mnpaBuia C/IOKEHUs] HATpSDKEHW TIpU TIOC/Ie[[OBAaTe/IbHOM
COeJMHEHWHU BYX PE3UCTOPOB.

[lpoBepka mpaBwia Jjii CWABl TOKAa TPU MapajyielbHOM COeJUHEeHUU
PEe3UCTOPOB.

Onpenenexnre paboThl 3/1EKTPUUECKOT0 TOKA, UAYILETO Uepe3 pe3sucTop.
OmnpesiesieHrie  MOLHOCTU  3/1IeKTPUUECKOTO TOKa, BBIAE/NAEMOH Ha
pe3nCTope.

ViccnepoBaHuve 3aBUCMMOCTM CWIbl TOKA, WAYILIETO uepe3 JaMIIOUuKy, OT
HamnpspbKeHus1 Ha Hel.

Ornpenenienue K11/ HarpeBaresis.

VccnepoBaHve MarHMTHOTO B3aUMOZEMCTBUSA MOCTOSTHHBIX MarHHUTOB.
V3yyeHWe MarHUTHOTO TOAS TIOCTOSIHHBIX ~MAarHATOB TIPH  HX
obbeJHEHUH U pa3/leNleHHH .

WccnesoraHue JelCTBUS 371eKTPHYECKOr0 TOKa Ha MarHUTHYIO CTPEJIKY.



17. ONBITEL,  [JeMOHCTPUPYIOILME 3aBUCHUMOCTh CWIBI  B3aUMOZEICTBUS
KaTyIIKi C TOKOM M MarHuTa OT CWJIBI TOKAa U HarlpaB/eHUs] TOKa B
KaTyLliKe,

18. VI3yuenue feHCTBUS MarHUTHOTO TOJIS HA IMPOBOAHUK C TOKOM.

19. KoHcTpyHnpoBaHue u u3yueHue paboTel 3/1€EKTPO/IBUrATE IS,

20. Ismepenue KII/] ssieKTpo/iBUraTe/IbHOU YCTaHOBKH.

21. ONBITBL  TI0  UCC/IEIOBAHUIO SIBJIEHUS 3/€KTPOMarHUTHOW WHIYKLMU:
UCC/IejOBaHUe K3MeHeHWM 3HauyeHWs W HarpaB/ieHUsA WHAYKIMOHHOTO
TOKA.

9 K/IACC

Paspgen 8. MexaHuueckue siB/IeHHS.

Mexanuyeckoe [BWwkKeHHe. MarepuanbHast Touka. CuHcTema OTCuéTa.
OTHOCUTe/IbHOCTh MeXaHHUYeCKOro JIBWKeHus. PaBHOMepHOe MpsiIMOJIMHEHOoe
ABrkeHue. HepaBHoMmepHoOe TipsamosuHeliHoe /iBiwkKeHue. CpeqHsIsi U MIHOBEHHast
CKOPOCTB TeJla IIPYU HePaBHOMEPHOM [IBVDKEHHHU.

YckopeHue. PaBHOYCKOpeHHOe TpsiMOiuHeldiHOe [aBipkeHHe. CBobOoaHoe
nagieHve. OnbiThl Nanumnes.

PaBHOMepHOe [ABWXeHUe IO OKpPYyKHOCTH. Ilepros u uactota obparijeHus.
JIvuHelnas v yrnoBas ckopocTu. LIeHTpocTpeMUTe/IbHOE YCKOPEHHe.

ITepeoiii 3akoH HetoToHa. BTopoii 3akoH HetoToHa. TpeTuit 3akoH HbloTOHa.
ITpyHLMI CYTIepIIO3ULIA CHJI.

Cuna ynpyroctu. 3akoH ['yka. Crsa TpeHuUs: Cu/ia TPeHUs CKOJIb)KeHHUs, Cra
TPEeHUs TI0KOS, [pyrue BULbl TDEHUS.

Cuna TSOKeCTM Y 3aKOH BCEMHPHOIO TSTOTEHUs. Y CKOpeHWe CBOOOJHOIO
nazeHuda. [AswkeHue ruiaHer BOKpyr CosiHua. ITepBas kocMHueckas CKOpPOCTB.
HesecomocTs 1 nieperpysku.

PaBHOBecue MarepuansHOW TOUKHU. AGCOMOTHO TBEpZOe Teno. PaBHOBecue
TBEPZOro TeJjla C 3aKpelIEHHOU OChIO BpalieHus. MoMeHT cunbl. LleHTp TshkecTH.

Wmnyibe Tena. M3meHeHue uMilyibca. MIMIyabC CWIBL. 3aKOH COXpaHeHUs
HUMIIynbca. PeakTUBHOe ABYKeHUe.

Mexanuueckass pabora W MowHOCTb. PaboTa cHUA TsDKECTH, YMIPYTOCTH,
TpeHusi. CBA3b 2Hepryuu U pabotsl. [loTeHLMa/IbHAsT SHEPTUS TeJla, MOJHATOTO Hajl
TIOBEPXHOCTEI0 3eM/U. [loTeHIManbHas sHeprus Ckatou Npy>xuHbl. KuHeTh4YecKas
sHeprusi. Teopema 0 KMHeTUYECKOM SHEPrud. 3aKOH COXpaHeHusl MeXaHWueCKOou
SHepruu.

Ademoncmpayuu.

1. HabmrogeHue MeXaHUUECKOTO JIBIKEHHUS Tejla OTHOCUTEILHO Pa3HbIX Te

0TCYETa.



o koW

8.
9.

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

CpaBHeHue TyTel WM TPAaeKTOPUM /IBIDKEHMS OJIHOrO W TOIO JKe Tejia
OTHOCHTE/ILHO Pa3HbiX T/l OTCUETA.

Vi3MepeHre CKOPOCTH W YCKOPEHUs TIPAMOJIMHEHHOLO JBIYKEHUS.
ViccnepoBaHye IpU3HAKOB PABHOYCKOPEHHOTO JIBIDKEHMA.

HabnrozieHue JBMXeHHS Te/a 10 OKPY>KHOCTH.

HabmopeHnre MexaHUYeCKUX SIBJIEHUM, MPOUCXOASIIMX B CUCTEMe OTCUETa
«Tenexxka» TpU e€ paBHOMEDHOM M  YCKOPEHHOM  [IBIDKEHUH
OTHOCHTE/ILHO KabrHeTa GU3UKH.

3aBUCHMOCTE YCKOpeHUs Tela OT MacChl TeJia U [JeMCTBYIOIei Ha Hero
CWJIBL.

Hab6nto/ieHne paBeHCTBA CHI MPH B3aUMO/IeHCTBUM TeJl.

M3mMeHeHHe Beca TeJla NPy YCKOPEHHOM JIBIKEHHH.

[Nepesaua nMITy/IbCa TIPH B3aUMOZEHCTBUM TeJl.

[TpeobpasoBanusi SHEPTyUM MPU B3aUMO/IEHCTBHH TeJl.

CoxpaHeHre UMITY/IbCa NP HEYTIPYTOM B3aUMOJeHCTBHY.

CoxpaHeHHe UMITyJibca Ipy abCoIITHO YIPYroM B3auMOZAEHCTBHM.
HabnroieHre peakTHBHOTO BVIKEHHS.

CoxpaHeHne MeXaHU4eCKOUW SHepruy rpu CBOOOIHOM IafieHuH.
CoxpaHeHHe MeXaHWYeCKOI SHepTHH TIPU ABM)KEHUH TeJla HOJ JeiiCTBheM
TIPY>KUHBIL.

JlabopamopHtbie pabombl U oNbimeil.

1.

KoHcTpyrpoBaHue Tpakra AJisi pa3roHa W Ja/ibHeMIlero paBHOMEPHOIO
[BWKEHHWSA 11apUKa WA TeJeKKH.

OrnpepienieHre cpeJHeld CKODOCTH CKOJbXeHUs Opycka WU [BMDKEHHS
11apyKa o HakKJIOHHOM MJIOCKOCTH.

Onpepenenye yCKOpeHUs Tejla TIPU PaBHOYCKOPEHHOM JIBKDKEHUM TIO
HAaKJIOHHOM TJIOCKOCTH.

Wccnenopanvie 3aBUCMMOCTU IIYTH OT BPEMEHH TP PaBHOYCKOPEHHOM
IBIWKeHNH 0e3 HauabHOW CKOPOCTH.

[IpoBepka rumnore3bl: eciM TIpU pPaBHOYCKODEHHOM [IBIDKeHUM Oe3
HavyaJbHOW CKODOCTU TIyTH OTHOCATCS KaK psJ HEUETHBIX UHCeN, TO
COOTBETCTBYHOLLIME [TPOMEKYTKHA BpEMEHU OJJMHAKOBHI.

WccnefnoBaHWe 3aBUCHUMOCTM CW/Ibl TPEHUSI CKOJBXEHWS OT CHJIBI
HOPMaJIbHOTO ZlaBJIeHUs.

Onpegenenue Ko3pdHileHTa TPEHUsI CKOJIbXKXEHUS.

OnpepeneHure XECTKOCTU MPY>KKHbI.

OnpegeneHre paboThl CHIbI TPEHUS TIPU PaBHOMEPHOM [IBIDKEHWU Tejla
T10 FOPU30HTA/IbHOM TTOBEPXHOCTH.



10. Onpesiesiene  paboTBI CWIBI YIIPYrOCTH TpU  MOABEME Tpy3a C
WICTI0JIb30BaHMEM HerOZBIKHOTO U MOJIB)KHOTO O/I0KOB.

11. i3yueHue 3aKOoHa COXpaHEHUS SHEPT M.

Pa3fen 9. MexannyeckHe Ko/jie0aHHUA U BOJIHBI.

KonebatensHoe apwkenne. OCHOBHBIE XapaKTEPUCTHUKU KosebaHuit: mepyo,
4acToTa, aMnanTyAa. MaTeMaTuueckuii U NPY>KUHHBIA MasiTHUKH. [IpeBpaliieHue
SHepruy npu KojebarebHOM JABW)KEHHHU.

3aryxawonue  kKojebaHuss.  BeiHyXzeHHble — KonebGanusa.  Pe3onasc.
Mexannueckue BOJHBL. (CBOMCTBA MeXaHWUeCKWX BOJH. [IpofionbHbIE M
nonepeyHsle BOMHBL [InvHAa BOAHBI U CKOPOCTh €& pacIpOCTPaHEHMS.
MexaHu4yeckue BOJIHEI B TBEDZIOM Tejle, CeIICMUYECKUE BOJTHEI.

3ByK. I'pOMKOCTL 3ByKa W BbIcOTa TOHa. OTpakeHue 3BykKa. VIHPpa3Byk u
YJIbTPa3BYK.

Hdemoncmpayuu.

1. Habmogenue xonebaHuii Tesl I0[ AeHCTBUEM CU/IBI TSDKECTH MU CHIIBI
YIIPYTOCTH.

Habmtoenre kone6GaHuii rpy3a Ha HUTH M Ha TIPY»KHHE.
HabmosieHre BBIHYKIEHHBIX KOJIeOaHWH 1 pe3oHaHca.
PacripocTpaneHue npoAo/bHbIX Y [OMepeYHbIX BOJTH (Ha MOZEN).
HabntoieHre 3aBUCUMOCTH BBICOTBI 3BYKa OT UaCTOTEL
AKyCTAUECKUI pe30HaHC.

JlaGopamopHble pabombi U ONbIMbI.

1. OnpezesieHMe 4acTOTbl W Hepuoja KojeGaHHH MaTeMaTHUeCKOIo
MasiTHUKA.

2. OnpefeneHue 4acTOThI M epUO/a KoyiebaHUi PY>KUHHOT'0 MasiTHHKA.
ViccneoBanuie 3aBUCMMOCTH Nepuofa KosieGaHW TIOIBENIEHHOI0 K HUTH
rpy3a OT JIJTUHBI HUTH.

4. WccnepoBanue 3aBUCHMMOCTU Nepro/a KosiebaHWH Npy>KUHHOTO MasiTHUKa
OT Macchl rpy3a.

5. IlpoBepka He3aBHCHMOCTH Mepuoja KoneGaHUH rpy3a, MOABEIIEHHOIO K
HWUTH, OT MacChl Ipy3a.

6. OnbITbl, [AeMOHCTPUPYIOIME  3aBUCUMOCTH Mepuoja  KonebGaHWid
MIPY’KWHHOT'O MasiTHUKA OT MacChl TPy3a U >XECTKOCTH TPY’KUHEI.

7. W3MmepeHue yckopeHuHsi CBOOOJHOrO Ma/ieHus.

Pa3pen 10. DneKTpoMarHuTHOeE I10J1€ ¥ 3/IEKTPOMarHuTHbIE BOTHbI.

ONMeKTpOMarHdTHoe  Iofe.  JJjeKTpOMarHutHole  BOAHBL.  CBOKMCTBa
3/IeKTPOMarHuTHeIX BosiH. [lIKana snekTpoMarHUTHBIX BOMH. Mcrionb3oBaHue
37IeKTPOMarHUTHBIX BOJIH /151 COTOBOW CBSI3U.

o v AW N



DJleKTpOMarHviTHas Ipupoga ceeta. CKopocTh cBeTa. BomHOBLIe CBOMCTBA
CBeTa.

demoncmpayuu.

1. CBOMCTBA 3/1IeKTPOMarHUTHBIX BOJIH.

2. BomnHoBrle cBolicTBa cBeTa.

JlaGopamopHble pabombl U ONbIMbL.

1. M3y4yeHre CBOMCTB 371€KTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOW/ILHOTO

TenegoHa.

Pa3pgen 11. CeeToBble AAIB/ICHHA.

JlyueBas  Mopgene  cBera. Mcrounuku — cBera.  IIpsiMonuHeliHoe
pacripoctpaHeHue csera. 3atMeHus ComnHua u Jlynsl. Otpaxkenue cBeta. ITnockoe
3epKasio. 3aKOH OTpa)kKeHus CBeTa.

IIpesomnenue cBera. 3akKOH IpejioMjeHMsl cBera. [lojHoe BHyTpeHHee
OTpaXeHue cBeTa. lIcrosib3oBaHWe II0JIHOTO BHYTDEHHEIO OTPaXeHHs B
ONTHYECKUX CBETOBOAAX.

JIunza. Xopx syued B smH3e. OnTuueckas cucTeMa (poToarmiapara,
MHKpOCKOIa W Tejeckona. ['71a3 Kak onTuueckass cucreMa. Biam3opykocTh u
[ATbHO30PKOCTb.

Pa3znoxxenue 6Genoro cBera B crektp. Omnbeithl HelotoHa. CriokeHue
CIIeKTpasbHBIX 1[BeTOB. [Jucriepcus CBeTa.

/Jemoncmpayuu.

IIpssMonuHelHOe pacnipocTpaHeHue CBeTa.

OtpaxeHue cBeTa.

ITonyueHnne n3o6pakeHHH B IJIOCKOM, BOTHYTOM H BBIITYK/IOM 3epKasiax.

IIpenomiienue cBera.

OnTnueckuii CBeTOBOZ,

Xogz nyueii B cobuparoleii TuH3e. -

XoJ nyded B paccerBarollieid TUH3e.

TlonyueHrie n306pa>xeHHH C TIOMOIIILIO JTMH3.

IpuHiun pgeictBus doTtoarnmapara, MUKPOCKOTA U TeJIeCKOoIIa.

10. Mogens ria3sa.

11. PaznoyxeHue 6esioro cBeTa B CIIEKTP.

12. [Tonyuenue 6esioro ceeta rpu CJ0)KEHUU CBeTa Pa3HbIX 1[BETOB.

Jla6opamopHble pa6ombl U ONbIMbL.

1. WccnenoBaHye 3aBUCMMOCTH yIJjla OTPa)KEHWS CBETOBOTO Jiyya OT YIJa
nazieHusl.

2. W3yueHue xapaKTepUCTUK U300pakeHHs TIpejMeTa B IVIOCKOM 3epKalie.
WccnenoBanye 3aBUCUMOCTH YIJia NPEIOMJIEHHUs] CBETOBOrO Jiydya OT yrja
NaZieHusT Ha rpaHuLe «BO31YyX—CTeK/IO».

WO N AN



4. Ilomyyenue u306pakeHUi C TOMOIL[BIO COOMPAFOITIEH TMH3EL
OnpefeneHre GOKYCHOrO PacCTOSHUS U ONTUYECKOH CU/bI cOOMparolLieit
JIUH3BL.

6. OmbIThI 10 pasnoykeHuto HJI0ro CBeTa B CIIEKTP.

7. OnBITBI 1O BOCIIPHUSITUIO LiBeTa NPeAMETOB TPH HX HaO/IofeHHH depes
L[BETOBbIE (PMU/ILTPHI.

Pa3pgen 12. KeaHnToBbie siB/IeHMA.

Onbitel Pesepdopga v ruianetapHad Mofenb aroma. Mogens atoma bopa.
WcriyckaHue U NorfoiieHue cBeta aToMoM. KBaHTEL JIuHeluaThie CIIEKTPEI.

PaproaktuBHOCThE. Anb(da, 6eta- ¥ ramma-usnyuenusi. CTpOeHHe aTOMHOTO
gagpa. HyxkinonHas Mogens aToMHOro sigpa. M3oromel.  PaguoakTHBHEBIE
npespaiyeHus. Ileproy nosnypacnajia aTOMHBIX sifiep.

AnepHele peakuyy. 3aKOHbl COXpaHEHWs 3apsiloBOTO M MacCOBOTO YMCeJl.
Oneprusi CBSI3M aTOMHBIX siflep. CBs3b Macchl U SHEPruM. Peakiuy CUHTEe3a U
fenenus sinep. Ucrounuku sHepruu CoJiHLA v 3BE3I.

Apnepunaa sHepreTvka. [leWCTBUS paZMOaKTUBHBIX H3/yUeHMH Ha JKUBbIE
OpraHu3MBbl.

emoncmpayuu.

1. CrnieKTpbl U3JTyUeHNs U TIOTJIOLLIEHHSI.

2. CneKTphbl pa3/MUHbIX Ta30B.

3. Cnektp BOAOpOJA.

4. HabmomeHue TpekoB B Kamepe BunbcoHa.

5. PaboTa cuéTurika MOHU3MPYIOLIUX U3/TyUeHHH.

6. Peructpauus usydeHys NPUPOAHBIX MUHEPAJIOB U TIPO/IYKTOB.

Jlabopamopubie pabombi u ONbIMbL.

1. HabnrogeHue CIiOUHBIX U TMHEHYATHIX CTIEKTPOB HU3/TyUEHHS.

2. WccnenoBaHue TPeKOB: M3MepeHHe SHEPTHU YaCTHULI 110 TOPMO3HOMY

nyTH (110 ¢otorpadusam).

3. W3mepenue paguoakTUBHOIO ¢oHa.

IloBTOpUTE/ILHO-00001A0ILHI MOAY/Tb.

[ToBTOpUTE/TLHO-0060011]AIOIMI MOy /b TIPpeAHA3HAYeH [/ CHCTeMaTH3aLun
u  0000leHUs TNpPeAMETHOTO  COJAEpXaHWs MW OMbITa  JeATeJbHOCTH,
NpruoOpPeTEHHOTO TIPY U3yUeHHH BCero Kypca QU3HKH, a TaKKe /IS ITOATOTOBKU K
OCHOBHOMY TOCyJapCTBEHHOMY 3K3aMeHy 10 ¢u3uke a1 oOydaroiuxcs,
BbIOpABIIMX 3TOT y4yeOHBIN MpejMeT.

IIpy u3yuyeHHH AAHHOTO MOAYJI PeaiM3yloTCs U CUCTeMaTU3HPYIOTCS BUbI
JesTeJIbHOCTA, Ha OCHOBe KOTOPBIX 0fecrieurdBaeTcsi ZOCTHDKEHHE TIpeIMeTHBIX U
MeTarnpeAMeTHbIX  IUIaHUPYeMBIX  pe3yapTaToB  obyuenHus, Qopmupyercs
ecTeCTBEHHOHAay4YHasl TPaMOTHOCTb: OCBOEHWE Hay4HbIX METOJOB MCCJ/Ie[JOBaHUs



AB/IEHUA TIPUPOJBI M TEeXHUKY, OBJajileHHe yMeHUsIMA OOBSCHATh (pU3MuecKue
ABJIHUs,, TIDUMeHsIs1 II0JyuyeHHble 3HAHWA, peillaTh 3aJaud, B TOM YHC/IE
KauyeCTBeHHbIe U SKCIIepUMEHTa/IbHEIE.
IIpUHIMITHAIEHO [lesTe/IBHOCTHBIM XapakTep AaHHOTO pa3fiefia peanm3yercs
32 CYyéT TOro, uTo OOydaroLMecs BbLIMOJHAIOT 3aJdHHS, B KOTOPhIX UM
ripefijlaraeTcs:
Ha OCHOBe TIOJlyYeHHBIX 3HAHMK pacro3HaBaTh M HayyHO OOBIACHATH
(hu3MvecKye sIBJIeHUS B OKPY KAIOLLeH TTPUPO/IE U HIOBCETHEBHOU XKU3HU;
WCTIO/B30BaTh HayUYHble METO/bI UCCeloBaHus (hU3UUeCKHUX SBIEHUH, B TOM
YUC/Ie A1 IPOBEPKU I'MIIoTe3 U MOy4YeHUsI TEOPETUUECKHUX BLIBOJIOB;
OOBSICHATL HayUHblE OCHOBBI Haubosiee Ba)KHBIX [JOCTWKEHUH COBPEMEHHBIX
TeXHOJIOrUH, HarlpuMep, NIPaKTUUeCKOro UCII0/Ib30BaHUA Pa3IMUHbIX HCTOUYHUKOB
SHEPryMH Ha OCHOBe 3aKOHAa NpeBpalleHus U COXpaHeHHs1 BCeX M3BECTHLIX BU/IOB
SHEPIUHU.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOIPAMMBI IIO
®HU3UKE HA YPOBHE OCHOBHOT'O OBHIET'O OFPA30BAHUSA

M3yueHre (HU3MKM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHust HAIPAB/IeHO
Ha [JOCTIKeHNUe JTMYHOCTHBIX, MeTanpeJMeTHLIX U MPeIMETHRIX 00pa3oBaTe/IbHbIX
pe3y/IbTaToB.

B pesynbTaTe usydeHust (PUSHKU Ha YpPOBHE OCHOBHOTO 061iero obpasoBaHus

y obyuatomierocss 6ygyT chopMHPOBaHBI CeAYIOIIHE JTAUHOCTHBIE Pe3Y/LTaThl B
YacTu:

* 1) maTpHOTHYECKOro BOCIIUTAHHUS:

e - IIPOSIB/IEHHE HHTepeca K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO DOCCHHCKOM
¢du3nueckoii Hayku;

* - L|eHHOCTHOE OTHOLLIEHUE K JOCTIKEHHUSM POCCUMCKUX YUEHBIX-(DHU3UKOB;

¢ 2) rpaXjaHCKOro M /[yX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

* - FOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 06CY>XleHuU 001IeCTBeHHO 3HAaUUMBIX 1
5THUeCKUX NpobJiem, CBSI3aHHBIX C NIPAaKTHUECKUM TIPUMEHEHUEM [0CTYDKeHHH
bU3MKY;

¢ - OCO3HaHUE BaXHOCTU MOPAIbHO-3THMUECKUX TIPUHLIAIIOB B [JeSTelbHOCTH
Y4€HOr0;

¢ 3)3CTeTHYeCKOro BOCNUTAHUS:

* - BOCHPUATHE 3CTeTHUECKMX KauecTB (U3NUecKold HayKu: eé TapMOHUUHOIO
TIOCTPOEHHS], CTPOT'OCTH, TOUYHOCTH, JIAKOHUUHOCTH;

* 4) 1leHHOCTH Hay4YHOr0 NMO3HAHHA:

e - OCO3HaHWE LIEHHOCTH (PU3MUECKOM HAayKh KaK MOLHOTO HMHCTPYMEHTa
MO3HaHWA MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, Ba)KHEHIeld COCTaB/SIOILeH
KyJbTYDbI;

e - pa3BUTHE HayuyHOW J/F0O03HATeNbHOCTH, WHTEpeca K WCCIeIOBaTe/TbCKOM
JesTeIbHOCTH;

e 5) ¢opvupoBaHus  KyJIbTypbl 3J0POBbSi H  3MOIHOHA/IBLHOTO
O1aromostyums:

e - OCO3HaHMWe LeHHOCTH Oe3omacHoro obpasa J>XU3HM B COBPEMEHHOM
TEXHOJIOTUUEeCKOM MHpe, Ba)KHOCTH TipaBun 6e30macHOro TMOBeJeHHsT Ha
TPaHCIIOPTe, Ha J0pOrax, C 3/71eKTPUYecKUM U TeIUIOBbIM 0BopyZoBaHHEM B
JOMAILIHUX YCJIOBUSX;

e - chOpMHPOBAaHHOCTb HaBbiKa peduieKCUH, IpU3HaHWe CBOEr0 IpaBa Ha
OIIMOKY M TAKOTO >Ke MpaBa y ApYyroro uejoBekKa;

* 6) TPyAOBOro BOCIUTAHUA:

e - aKTUBHOE y4YaCTHe B DpelIeHHWH MpaKTUUecKUX 3afauy (B paMKax CeMbH,
obpa3oBaTe/lbHOW  OpraHd3alldM, Tropoja, Kpas) TexXHOJOrH4yeckoil U



COLIMA/IbHOM HArpaB/eHHOCTH, TPeOYIOIMUX B TOM YHClIe U (DM3MYECKUX
3HAHHH;

* - HHTEpeC K IIPAKTHYECKOMY HU3Y4eHUIO NpoeccHii, CBSI3aHHEBIX C (PU3UKOM;

¢ 7) 3K0JIOTHYECKOro BOCIMTaHHA:

e - OpUeHTaLlMs Ha NpHUMeHeHHe (U3MUECKMX 3HAHWH [/ pellleHus 3a7ay B
06macTH OKpy)Kawoiljelf cpefbl, TUIAHAPOBAHWS IOCTYIKOB U OLEHKM HX
BO3MOXXHBIX I10C/IeICTBUM [J1 OKpY>Katolliel cpeibl;

* - OCO3HaHWe [00aNbHOTO XapakKTepa SKOJOTHUECKHMX Mpob/aeM W MyTed UX
pelueHus;

+ 8) ajanTanuM K HM3MEHAIOIUMCA YC/IOBHAM COLHAJBHONA M MPHPOSHOM
cpeapbI:

e - MOTPeOHOCTh BO B3aUMOJEWCTBUH TIPH BLINIOJIHEHUM MCCHAeLOBaHUNA U
IIPOEKTOB (PU3NYECKO HaNpaB/leHHOCTH, OTKPBITOCTh OMLITY M 3HAHHUAM
IPYTHX;

* - TIOBBHIIIEHWME YPOBHSA CBOEM KOMIIETEHTHOCTH uepe3 [PAKTHUYECKYIO
J1eATe/IbHOCTB;

¢ - mnorpebHOCTb B (POPMHUPOBAHMU HOBBIX 3HAHUH, B TOM uucjie (GOpMy/IHpOBaTh
WJled, TIOHATYS, TUMIOTe3bl O (PU3NUeCKUX 00bEeKTaX U AB/ICHUSX;

e - 0oco3HaHue JedUulMToB cOOCTBEHHbIX 3HAaHWM W KOMIIETEHTHOCTeH B 00/1aCcTH
(bu13UKY;

e - IUIAHMPDOBAHWE CBOEr0 pa3BUTUSI B TPUOOpDETEeHUM HOBBIX (U3AUECKUX
3HAHUM;

e - CTpeMJieHUe aHa/W3UPOBaTh U BBIIB/ISITh B3aMMOCBSI3U TIPUPO/IbI, 0011lecTBa U
9KOHOMHKHM, B TOM YHCJIE C UCTIOJ/Ib30BaHHEeM (PU3HUECKHX 3HAHUM;

* - OLEHKa CBOMX [JeWCTBUMM C Y4YETOM BAWSHUSA Ha OKPYXKalOUIyH Cpexy,
BO3MOXXKHBIX I7I00a/TbHBIX ITOC/IeICTBHM.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B pesysnbTaTe OCBOeHMs IPOrpaMMbI O (HU3MKe Ha YPOBHE OCHOBHOTO
obuiero obpasoBanus y obyuatomerocsi 6yayT copMHpOBaHbl MeTampeAMeTHbIE
pe3y/ibTaThl, BK/IIOUalOIe N03HaBaTe/IbHble YHUBepcabHble yuebHbIe JeiCTBUS,
KOMMYHHMKAaTHBHBIE ~ VHUBepcajbHble  yueOHBIe  JEWCTBUS,  PETy/STUBHBIE
yHUBepcasbHble yueOHbIe 1eHCTBHS.

ITo3HaBaTe/bHbIe YyHUBepca/ibHbIe yueOHbIe JeiicTBUSA

Ba3oBble jioruyecKue JefdCcTBUS:
e BbIAB/MATL M XapaKTepU30BaThb CYIleCTBEeHHble TIPU3HAKKA OOBEKTOB
(B/1IEHMN);



yCTaHaB/AUBaTh CYLIeCTBEHHbIW MPY3HAK KJacCU(pUKaL[MU, OCHOBaHUS ISl
0000611eHusA ¥ CpaBHEHWS;

BBIABJIATL 38KOHOMEPHOCTH U NIPOTUBOPEUMs B pacCMaTpPUBAaeMbIX (aKTax,
[laHHBIX ¥ HAO/MIOZleHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBJIEHUSIM;
BBLISIB/ISITH TIPUUMHHO-C/Ie[JCTBEHHbIE CBSI3M TIPU HU3yUeHHUH (QU3HUeCKUX
sIBJIeHUU U MIPOLIeCCOB, JeaTh BBIBO/IbI C MUCTIOIb30BaHUEM [1elYKTHBHBIX
Y WHJYKTUBHBIX YMO3aK/IIOUeHUH, BbIZIBUraTh UIIOTE3bl O B3aHMOCBSA3AX
(u3HUeCKUX BeJIMUHH;

CaMOCTOSITEJIBHO BbIOMpaTh crocob pelneHusi yueOHOM (pH3MUECKOH
3aja4yy (CpaBHeHUe HEeCKOJbKHX BapUaHTOB pelleHHs, BbIOOp Haubosee
TIOJXOZAIIero C yYéToM CaMOCTOATe/IBHO BhI/le/IeHHbIX KDUTEPUEB).

ba3oBble Hcc/e 0BaTe/IbCKHE A€ CTBUA:

WICTIO/Ib30BAaTh BOMPOCHI KaK UCCJIEI0BATeTbLCKUM MHCTPYMEHT MO3HAHMS,
TIPOBOZUTB 10 CAMOCTOSITEILHO COCTaB/IEHHOMY TJIaHy OITBIT, HEC/IOXKHBIH
(du3nvyecKUil SKCIepUMeHT, HeOoJblOe WCC/eloBaHue —(PU3HUUECKOTOo
SIBJIEHUS;

OLleHWBAaTb Ha [PUMEHUMOCTH K  JOCTOBEPHOCTh HHGOPMALHIO,
TI0JIYUEHHYI0 B X0/ie UCC/IeZlOBaHUA WX KCTIEPUMEHTA;

camoCTosATe/IbHO (opMyaMpoBaTh 0060011eHrs 1 BBIBOABI 110 pe3yabTaTaM
NPOBeJEHHOr0 Hab/M0JeHus, OMbiTa, UCC/IeJOBAHMS;

TIPOTHO3UPOBATh  BO3MOXKHOE  JlajibHeliliee  pasBUTHE  (PU3HUECKUX
TIPOLIECCOB, a TAK)Ke BBIABUraTh NpeJro/ioKeH!s 00 UX pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PaboTa ¢ uHopmaruei:

NIPUMEHSATh pas/iMuHble MEeTO/bl, THCTPYMEHTHI U 3aripoChl TIpH TIOMCKe U
orbope uHbOpMalMU WIM JAHHBIX C YUYETOM TIpejIOKeHHOW yueOHOM
(husruecKon 3aJaum;

aHa/IM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPNPETUPOBaTh MHQPOPMALMIO
pa3/UYHbIX BUIOB U (hOpM Mpe/iCcTaB/ieHNs;

CaMOCTOSTeJIbHO BbIOMpaTh ONTHMaNbHYI0 (GOpPMY TpeACcTaB/eHUs
uHpOpMallMd M WUIIOCTPHUPOBaTh pelllaeMble 3a/jaud HeC/I0KHBIMH
CcXeMaMH, AvarpaMMaMu, UHOM rpauKoi ¥ uX KOMOUHALMAMHU.

KOMMYHHKHTI/IBHI)IE YHUBEDCA/IbHbIE y‘-lEﬁHbIe ﬂEﬁCTBHH:

B xofie obCcykaeHUs yueOHOTO MarepHasia, pe3y/bTaToB JabopaTOpHBIX
paboT 1 TIPOEKTOB 3aJaBaTh BOMPOCHI T10 CYIIECTBY 00CY»XIaeMOM TeMbl 1
BBICKA3bIBaTh H/|€H, HaileJleHHble Ha pellleHHe 3aZiaud U IoJJep)KaHue
6J1aro)KenaTeIbHOCTU OOLIeHNS;

COIOCTAaB/SATb CBOM CYXXAEHHS C CYXIEHHUSIMH [PYTMX Y4YaCTHUKOB
nuvasora, oOHapy>KUBaTh pa3/MyuMe U CXOJCTBO TO3ULUI;



BLIP@XXATh CBOIO TOUKY 3PeHHUS B YCTHBIX M [MMCbMEHHBIX TEKCTaX;
Iy0/IMYHO NpeSCTaB/ATh pe3y/IbTaThl BLITIOJTHEHHOIO (PM3UUECKOTO OMbITa
(9KCreprMeHTa, UCCIIe/[OBaHH s, IPOEKTA);

TIOHMMATh W MCIIOJb30BaTh  IpeMMyLlecTBA  KOMaHJHOH M
MHIUBUyanbHOM paboTBl TpPU  pellleHHH KOHKPeTHOH —(pH3MyYecKon
npobJieMbl;

[IPYHUMATh 1leJI1 COBMECTHOU esiTe/IbHOCTH, OPraHU30BLIBaThL JEeHCTBUS
0 eé [OCTWKEHUIO: paclpefenisitb PO, 00CYyXZaTb TIPOLeCcChl M
pe3yJIbTaThl COBMECTHOM paboTkl, 060011aTh MHEHUS HECKOBKUX JIFOZIEH;
BBITIOJIHATL CBOKO 4YacTh PaboThl, JOCTUTas KaueCTBEHHOrO pe3yJibTara Iio
CBOEMY HanpaB/IeHUI0 M KOODAWUHMPYsS CBOM [I€HCTBUS C JAPYTrUMH
y/leHaMH KOMaH/Tbl;

OL|eHMBaTh KaueCTBO CBOEro BKJaZa B OOILHMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITE/TLHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aMMOJEHCTBYA.

Pery/iiTUBHbIE YHHBepPCa/lbHbIe YUeOHbIe e CTBUS

Camoopranusanusn:

BBISIB/ISITh MPOOJIEMBI B JKA3HEHHBIX U YUeOHBIX CUTyaLUsAX, TPeOyHomux
J71s1 penieHus (PU3UUecKrX 3HaHUH;

OPHEHTUPOBATLC B  Pa3IMUHbIX [OAXOAAX TPHUHATUS  pellleHui
(MHpVBYAYaibHOE, TIPUHATUE DpellleHWsl B TpyIIe, NPUHATHE pellleHui
TPYIIION);

CAMOCTOSITe/IbHO COCTaB/ATh aJlTOPUTM pellieHus1 (PU3NUecKoi 3aJjaud Uin
IVlaHa MCC/Ie[0BaHUsI C yUBTOM MMEIOLIMXCA PecypcoB M COOCTBEHHBIX
BO3MO)XHOCTeH, apr'yMeHTHUPOBaTh Tpej/jlaraeMble BapUaHThl PelleHHH;
JleiaTh BbIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pPellleHue.

CaMOKOHTPOJII:, 3M0].lI/IOHaJIbHI)II71 HHTEe/I/IeKT.

[iaBaTh afleKBaTHYIO OL|eHKY CUTyalliy U IIpejJlarath riaH eé u3MeHeHus;
OOBSICHATL TIPUUYMHBI  JOCTIDKEeHUs  (HeHOCTIDKEeHHs) Ppe3y/bTaToB
JesITe/IbHOCTH, AaBaTh OLIeHKY ITPHUOOPeTEHHOMY OITBITY;

BHOCUTb KODpPEeKTHBBI B JleATe/IbHOCTh (B TOM YHCJ/Ie B XOZ, BBITOJHEHUS
(PM3UYeCKOro UCCAe/JOBaHMS WIM [poeKTa) Ha OCHOBe HOBBIX
00CTOATeNbCTB, W3MEHUBIIUXCA CHUTYalWid, YCTaHOBJIEHHBIX OLUMOOK,
BO3HUKIIUX TPYJHOCTEM;

OLIeHMBaTh COOTBETCTBUE pe3yJibTaTa Lie/id U yCJIOBUSIM;

CTaBUTh cebs Ha MeCTO JPYTOro 4ejoBeKa B XOZe CIIOpa WU JAUCKYCCUU
Ha Hay4HYH TeMy, IOHUMAaTh MOTHBbI, HAMEPEHHs U JIOTUKY JpYIOro;
NpY3HaBaTh CBOE TMPABO Ha OMIMOKY MpH pellleHrH pu3nuecKrx 3ajad Uin
B YTBeP)KAEHHsIX Ha HayuHble TEMbl U TaKOe >Xe NIPaBo [pyroro.



IIPEAMETHBIE PE3YJIBTATbBI

K koH1y 0o0y4enns B 7 Kiacce TpeIMeTHbIe pe3y/bTaThl Ha 6a30BOM yPOBHE
JOJDKHBI OTPa)XaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIAXCS YMEHMH:

WCTO/NB30BaTb  MOHATWA:  (U3MUeCKMe W XUMHUUYeCKHe  SBJICHH,
HaOmo/eHre, 3KCTIepUMeHT, MOJe/b, TUNOTe3a, eJUHHIIBI (U3NUECKUX
Be/IMUMH, aToM, MOJIEKyJ/a, arperatHble COCTOSIHUS BelllecTBa (TBEpHOe,
XHgKoe, rasoobpasHoe), MexaHHUeCKOe [BIKeHHe (paBHOMEpPHOe,
HepaBHOMEpHOe, [PAMOJIMHEMHOe), TPaeKTOpHWs, paBHOAEUCTBYIOMIAs
cuna,  Jepopmauus  (yrpyras, — [UlacTUuyeckas),  HEBECOMOCTb,
cooO1LjaroLecs COCYyIbl;

pasnuuarth sBieHUs (gud@ysus, TeIVioBoe ABIKEHHE YaCTUI] BeleCTBa,
paBHOMEepHOe  [BIDKeHHe, HepaBHOMepDHOe JBI)KeHWe, HWHepLus,
B3aUMOJEUCTBUe TeJjl, paBHOBECUe TBEDIBIX Tel C 3aKPEeIUIEHHOM OChIO
BpallleHWsd, [epejaya [JaBjieHUd TBEDABIMU Te/laMH, >KMIKOCTAMU U
rasami, arMocepHoe [aBjieHue, IUIaBaHWe TeJj, TIpeBpalleHHs
MeXaHUYeCKOM SHepruy) II0 ONHUCAHWK MX XapaKTepHBbIX CBOKMCTB M Ha
OCHOBe OIIBITOB, ZIEMOHCTPUPYIOLMX JaHHOe (hu3rnuecKoe sBIeHUE,;
pacro3HaBaTh T[IPOSIBJIEHME HW3YUYEHHBbIX (PU3UUECKUX SBJIEHUH B
OKpy>XKarollleM Mupe, B TOM 4HCjIe (U3MUecKHWe SIBJIeHUS B MPUPOJE:
TIPUMEPLI ABY)KEHUS! C Pas/MUHLIMM CKOPOCTSMM B JXUBOW M HEXHBOHN
TIpUpOJe, [NeUCTBUE CUABl TPeHWs B TMPUPOAEe W TeXHHKe, BJIHSIHHE
aTMOC(epHOro JaBjleHus: Ha )KUBOM OpraHu3M, IjlaBaHWe PbIO, pbluaru B
TeJjle YejIoBeKa, [IPU 3TOM [1epeBOJJUTEL NMPaKTHUUeCKYl0 3a7iauy B yuebHYIO,
BbI/le/ISITh CYLleCTBeHHbIe CBOMCTBA (TIpU3HAKK) (PU3NUeCKHX SIB/IEHHI;
OIMUCKLIBATh U3yUeHHble CBOMCTBA Tesl U (pU3HUUYEeCKUe SIBJI€HUS, UCTOb3Y
¢U3ndeckue BeauUYUHBI (Macca, 0OBEM, IUIOTHOCThL BellecTBa, BpeMS,
IyTb, CKOPOCTb, CPeJHssi CKOPOCTb, CUIa YIIPYTOCTH, CUAJIA TSDKECTH, BeC
Tejia, CWIA TpeHUs, [JaejieHue (TBEPAOro Tesla, J>KWAKOCTH, rasa),
BBITAJIKMBAIOIlasd CWIa, MexaHuueckas pa0oTa, MOLHOCTb, IIJIeY0 CHIIB,
MOMEHT CWIbl, KO3((QHUUMEHT TI0Je3Horo [JehCTBUS MeXaHM3MOB,
KMHEeTUYeCcKast U TOTeHLUajbHasg SHeprusi), NMpU OMNUCAHUM TIPABWIBHO
TPAaKTOBaTb  (PU3UUECKMM  CMBICT  HCTHOMb3YeMBbIX  BEJHUMH, HX
0003HaueHUss U eJUHHLLI (PUNUECKHUX BEJIMUMH, HAXOOUTh (OpMYIIbI,
CBA3BIBAIOLIME JAaHHYHO (DU3MYECKYIO BeJIMUMHY C JPYTMMU BeJIMUHMHAMHU,
CTPOUTh I'PaPUKy M3yUYeHHBIX 3aBUCHUMOCTEN (PU3NUECKUX BeJTUUUH;
XapaKTepU30BaTb CBOMCTBA TeJ, (U3WUecKde SBAEHUS W TPOLECCHI,
WCTI0/1b3YA IpaBwWia CJIOXKEeHHs CUJl (BAOJIb OAHOM TIPAMOI), 3aKoH I'yKa,
3akoH [lackans, 3aKkoH ApxuMe[ia, MPaBWIO paBHOBECHs pbluara (6Jioka),



«30/10TO€ TIPaBUJIO» MeXaHWKW, 33aKOH COXpaHeHHS MeXaHW4YecKon
SHepruy, IIpd 3TOM [laBaTh CJIOBECHYIO (OPMY/NHUPOBKY 3aKOHA H
3aIMChIBAaTh €0 MaTeMaTUUeCKoe BhIPDAyKEHHE;

00BACHATH (DU3KUUECKUE SBJIEHVS, ITPOLIECCHI U CBOMCTBA Tesl, B TOM YUC/Ie
M B KOHTEKCTe CUTyal[ud IIPaKTMKOOPUEHTHPOBAHHOIO XapakTepa:
BbLISAB/IATE TIPUUMHHO-CJIE/ICTBEHHEIE CBSI3H, CTPOMTL OOBscHeHHe u3 1-2
JIOTUYeCKUX LIAroB C OIOPOM Ha 1-2 M3yuyeHHBIX CBOHCTBA (hH3HMYECKHX
AIBJIeHUH, U3NUeCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3afayd B 1-2 [eMCTBUS, HWCTIONB3YS 3aKOHBI M
(opMysibl, CBsi3bIBarOLMe (M3UUECKHWe BeWUMHBL Ha OCHOBE aHaaM3a
YCJIOBHA 3a/lauMl 3allMChbIBaTh KPaTKOe YC/IOBUe, TIOACTaBAATh GU3HMUECKUe
Be/IMUMHBI B ()OPMYyJ/Ibl M TIPOBOAWUTb DACUéThl, HAXOAUTH CIIPABOUHLIE
JaHHble, HeoOXO/[UMBle JJI DelIeHUs 3a/iay, OLIeHWBATh PeaTuCTUYHOCTE
TI0JIyYeHHOU (PU3NUeCKOl BeTMUNHEI;

pacrnio3HaBaTh Npo6/emMbl, KOTOpble MOXXHO pENINTh IPH IIOMOIIU
(pU3NUECKUX METO/0B, B ONIMCAHWU UCC/IeI0BAHNMS BBIAE/ATH IPOBEPIeMOe
[IpeAronoKeHue  (Tunoresy),  pasauuaTb MW UHTEPIPEeTHPOBaTh
[IOJIyUYeHHbId pe3y/ibTaT, HaxXOJWTb OIIMOKA B XO/le OIbITa, HAe/aTh
BBIBO/IbI 10 €r'0 pe3yibTaTam;

MPOBOJUTEL OMBITHI TI0 HaOMOAeHHI0 (QU3NUYECKUX SIBJEHHH WM
(PU3NYECKIX CBOWCTB TeJI: (dbopMyIMpOBaTh TIpoBepsieMbie
IIpe/ToI0XKeHus, cobUpaTh YCTaHOBKY U3 Npe/Ji0KeHHOro 000pynoBaHus,
3alMChIBaTh X0/ OMbITa U () OPMY/IUDPOBATh BBIBOARI;

BBITIOJHATE TIPsSIMble K3MEpPEeHMs] pacCTOSIHWS, BPEMEHH, MacChl Teja,
o6béMa, CWIbI W TeMmIlepaTypbl C WCIIOJb30BAHWEM AaHA/OrOBBIX W
udpoBeix TNpUOOPOB, 3amMMCHIBaTL TOKa3aHUSA TPUOOPOB C YUYETOM
3a/]laHHOM abCOMIOTHOM MOTPEITHOCTH U3MepeHHI;

TIPOBO/JUThL MCC/IE/IOBAHKE 3aBUCUMOCTU OZHON (PHU3NUECKOH BETUUHHEL OT
IPYTOM C WCIO/Mb30BAHWEM TIPSMBIX H3MepeHUd (3aBUCMMOCTH TYTH
PaBHOMEDHO [BIDKYILLIErOCs Tejla OT BPEMEHHW /BWKEHHs Teja, CHIIbI
TPEHUS CKOJILKEHHS OT Beca Tefa, KayecTBa 06paboTku MOBepXHOCTEH Ter
1 He3aBMCUMOCTHU CHJIbl TPEHUS OT TI/IOIIAH COTIPUKOCHOBEHUS TeJl, CHJIbI
yOpPYrOCTH OT y[JMHEHMs IPY>KUHBbI, BbITaJKUBawoield CHibl OT 06béMa
TOrPY>KEHHOM YaCTH Tesla U OT ITUIOTHOCTHU >KUAKOCTH, e€ He3aBUCUMOCTU
OT TWIOTHOCTH Tesa, OT I/TyOrHbI, HA KOTOPYIO TNOTPYKEHO TeJlo, YC/IOBUM
TUIaBaHUs TeJl, YC/IOBUII paBHOBeCHsi phluara U O/I0KOB), yuaCTBOBaTh B
T/IaHMPOBaHUU  yueOHOTO UCC/IefioBaHus, coOWpaTh YCTAHOBKY MU
BBITIOJIHATh W3MEPEHUs, CJIefys TpelJIOKeHHOMY IUIaHy, (HUKCHpOBaThb
pe3y/IbTaThl TMOMYYeHHOM 3aBUCHMMOCTH (PU3MUECKUX BeIWYMH B BH[E



Tpe/iNOKeHHBbIX Tabuul, ¥ rpadMKoB, [efaTh BBRIBOJBI M0 pe3y/ibTaTaM
VCCIIeJOBaHUS;

MPOBOAMUTE KOCBEHHble H3MepeHMsl (PU3MYEeCKUX BeJWYMH (IUIOTHOCTB
BelllecTBa JKMAKOCTM WU TBEDJAOrO Teja, CWIa TPEHHSI CKOJIbXEHHS,
JlaBjleHMe  BO3/lyXa, BbITAJKMBaKOIAsA CWia, JedCTBylomass Ha
MOrpykéHHOe B JKUJKOCTb Ten0, KO3(PPULIMEHT I10/Ie3HOTO [eHCTBUS
NPOCTBIX MeXaHW3MOB), C/lefys TMpe/jio)KeHHOH WHCTPYKIMU: TIpU
BBITIOJTHEHUM U3MepeHUil coOUpaTh SKCIepUMeHTaTbHYH) YCTaHOBKY U
BBIUMC/ISITh 3HAUeHHEe UCKOMOH Be/IMYMHbI,

cob/roziaTh NpaBU/a TeXHUKH Oe3omacHoCTH Tipy paboTe ¢ 1abopaTopHBIM
obopyioBaHKEM;

yKasblBaTb MPUHLUNBI AeUCTBUSA NPUOOPOB M TEXHUUECKUX YCTDOMCTB:
BeChbl, TepMOMeTp, AWUHAMOMeTp, COOOLIalluecss COCyabl, OapomeTp,
pbIvar, MoJBYDKHBIN U HEIMOABKKHBIN 0/I0K, HAK/IOHHAS TI/IOCKOCTD;
XapaKTepy30BaTh TMPUHLMILL  AeHCTBUA U3Y4YeHHBIX TMpUbopoB U
TeXHUYeCKUX YCTPOMCTB C ONOpOM Ha HX ONMCAaHUS (B TOM UUC/IE:
MOJLIMITHUKY, YCTPOMCTBO BOZOIPOBOAA, THAPABJMYECKUH TIPecc,
MaHOMeTp, BbICOTOMEP, MOPLLIHEBOM HACOC, apeoMeTp), UCIIOb3ysi 3HaHUA
O CBOWCTBax (pu3uuecKux fBAeHWH U HeoOXoAuMble (pU3MUECKHe 3aKOHbI
Y 3aKOHOMEPHOCTY;

[IPUBOJUTE  IpuUMepbl  (HaxXoAWThb  UH(OpPMALKMIO O  TipUMepax)
[IPAKTUYeCKOr0 MCMO/b30BaHUs (PU3MYeCKUMX 3HAHHKW B TOBCEIHEBHOMN
XKU3HU A1s obecnieuenyst 6e3omnacHoCcTH mipy obparienuy ¢ npubopamu U
TeXHUYECKUMH YCTPOHCTBaMH, COXpaHEHUs 3[0POBbS H COOMIOJEeHUS
HOPM 3K0JIOTHYEeCKOr0 IT0Be/IeHHs B OKPY>Kalollel cpefie;

OCYLEeCTB/ISATh OTOOpP HCTOYHMKOB WHQopMaluu B VIHTepHeTe B
COOTBETCTBHH C 3a/IaHHBIM IMOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIUIUXCS
3HAHWHA U TYyTEM CpaBHEHUs] Da3IMYHbIX WCTOYHUKOB BbIAE/STh
vMH($OpMaLMIo, KOTopasl SBJIIeTCS IIPOTHBOPEUMBOM WM MOXKET OBbITh
HeJI0CTOBEPHOM;

VICTIOJIb30BaTh TMPU BBHIMOJHEHHMH yueOHBIX 3a/laHHlM HayYHO-TIOMYJ/ISIPHYHO
nuTepaTypy  (PU3HUECKOrO  COJjep’KaHus, CIpaBOUHble MaTepuasbl,
pecypcel ceTd VIHTepHeT, BiaJeTh NpUEMaMKB KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHysl HHGOPMaLUK U3 OAHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3/iaBaTh COOCTBeHHbIE KpaTKWe MUCbMeHHbIe U YCTHBIE COOOIeHNs Ha
OCHOBe 2—-3 MCTOYHUKOB MH(QOPMAaLMM (PU3HUECKOI0 CO/ep>KaHHsA, B TOM
uyuciae myOnMUHO Aenath KpaTtkve cooOljeHus O pe3ysbTaTaXx MpPOEKTOB
WX yuebHbIX WCCAeOBaHUM, TpPU 5TOM TIPaMOTHO HCIIOJIb30BaTh



M3yYeHHBI TMOHATUMHBIA amnmnapaT Kypca GHW3WKM, COMPOBOXK/IATh
BBICTYIIIEHUE TIPe3eHTal[uel;

IIDY BHINOJIHEHUW Y4eOHBIX NPOEKTOB M WCCIeJOBAaHHMU pacrpeesaTh
00SI3aHHOCTY B TpyIIle B COOTBETCTBUH C TOCTAB/IEHHBIMU 3a/lauaMy,
C/IeAUTH 3a BLINOJHEHHEM IUIaHa [eHCTBWH, a/|eKBaTHO OLIeHHBATh
COOCTBEHHBIM  BK/IaJ B  [JIeITeJbHOCTh  TPYIbIL,  BBICTPaMBaTh
KOMMYHHKaTHUBHOe B3aMOJeliCTBHE, YUUTHIBAS MHEHUE OKDPY KAIOIIHX.

K KoH1y oOyuenus B 8 Kiacce rpefiMeTHble pe3y/ibTaThl Ha 6a30BOM ypOBHE
AOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh ¥ 0OYUaIOIUXCA YMEHHI:

WCII0/Ib30BaTh MOHATUA: Macca U pa3sMepbl MoJIEKY/I, TEIIOBOE JABMXKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUS BeIlleCTBa, KPUCTA/UTMUECKHE U
amopgHble Tena, HACHILEHHBIM W HeHaCHIIeHHBIH Map, BAaKHOCTh
BO3JyXa, TeMIeparypa, BHYTPEHHAs SHepIus, TeIUIOBOH JABHTraTeb,
5JIeMEeHTapHBIH 3J1IeKTPUYECKUN 3apsi[], 1eKTpUueckoe 1oJie, MPOBOAHHUKH
U IA3eKTPYKH, TTIOCTOSTHHBIN 2/IEKTPUUECKHI TOK, MarHUTHOE T10/1e;
pasMuaTh fdB/leHHs (TerioBoe pacCllpeHHe W CKaTue, Telljlonepenaua,
TeIlJIOBOe paBHOBeCHe, CMaylBaHUe, KAlWIIspHBIe SIBAE€HHS, UCIIapeHue,
KOH/leHCallysl, IUlaB/leHWe, KpUcTa/u3auusi (OTBepAeBaHMe), KWUIIeHHe,
Terionepegaua (TernonpoBOHOCTS, KOHBEKIUS], U3JTyUeHue),
3/IeKTpU3aLus Tejl, B3aUMOJEHUCTBUE 3apsAA0B, JeHCTBUS 3JIeKTPUYECKOr0
TOKa, KOpPOTKOe 3aMbiKaHWe, B3aUMOJEWCTBUE MAarHWTOB, JeHCTBHE
MarHMTHOIO M0JIS1 Ha YIPOBOJHUK C TOKOM, 3JIeKTPOMarHUTHasi MHIYKLWS)
[0 ONMCAaHWI0 MX XapaKTepPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
ZIeMOHCTPUPYIOIIUX JJaHHOe (PHU3UUeCKOoe SIB/IeHHE;

pacrio3HaBaTh MpOSIBJIEHWE H3YYeHHbIX (U3MUeCKUX  SIBJIEHWH B
OKpy>KalollleM MHUpe, B TOM uucie (U3NUeCKHe SIBJIeHUS B TIPUPOJE:
NMOBEPXHOCTHOe HaTsDkeHWe ¥ KalWulApHbIE SBJAEHUS B TMPUPO/eE,
KpUCTalabl B mpupoge, usnyueHue CofHI, 3aMep3aHHe BOJOEMOB,
Mopckue Opu3bi, 06pa3oBaHue POChI, TYMaHa, HHes, CHEra, 3J1eKTPUYeCKIe
sBJIeHUs B aTMocdepe, 37eKTPUUYECTBO JKUBBIX OPraHHU3MOB, MarHHUTHOE
rojie 3eM/H, Apei( TIO/MFOCOB, PO/ib MAarHUTHOIO TOJS sl JKU3HM Ha
3emile, NOJIAPHOe CUsIHUE, TIPH 9TOM NIepeBOIUTh MPAKTUUECKYIO 3a7iavyy B
yuebHY10, BbIIENSITh CYILECTBEHHbIE CBOKMCTBA (TpU3HAKH) (U3UUYECKUX
SIBJIEHUH;

OMHWCBIBaTh U3yueHHbIe CBOMCTBA Tesl U (PHU3UUECKHe SIBI€HUS, UCTIONb3YS
(usMyecKre BeJIMUUHBI (TeMIiepatypa, BHyTPEHHSS SHeprus, KOJIU4eCTBO
TeIUIOThl, y/enbHas TeIJI0EMKOCTh BeIeCTBa, yAeabHass TeroTa
TIaB/ieHHs, y/ie/ibHasi TeIvloTa NapooOpa3oBaHMsA, y/e/bHas TervioTa
CropaHus TOIUIMBA, KO3(G(ULMEHT TI0/€3HOTO [IeHCTBUS TeTIOBOU



MAILIMHB], OTHOCUTE/IbHAs BJIAXKHOCTb BO3[yXa, 3/eKTPUUeCKUN 3apsf,
CWia TOKA, 3/eKTpUYecKoe HallpshkeHWe, COMpOTUBJIEHHE ITPOBOJHMKA,
y/ielbHOEe  CONpOTHBJEHWe  BellecTBa, paboTa H  MOIJHOCTh
5/IeKTPDUYECKOr0  TOKa), MpHd  ONUCAHWM TPaBWIBHO  TPAKTOBaTh
¢bu3nUeCcKUii CMBIC] UCIIO/NB3yeMbIX BeIMUUH, 00603HAUEHUS W eJUHMIILI
(GU3MYeCKUX BeJWYMH, HaxOAWUTb (OPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(U3MUeCKyl0 BeIMUMHY C JPYTMMHM BeJIMUYMHAMH, CTPOMTb rpaduku
V3yYeHHBIX 3aBUCUMOCTeN (PU3NUECKHX BeJIMUUH;

XapakTepu3oBaTh CBOUMCTBA Tes, (U3UUeCKue SBJEHUS U TIPOLIeCCH,
WCIIO/Ib3YSl OCHOBHBIE TIOJIOXKEHUS] MOJIEKYJ/IAPHO-KMHETHUYECKOH TeOpHH
CTPOEHUs BelllecTBa, NPUHLUI CYINEepPIIO3ULMU Mojel (Ha KaueCTBEHHOM
YDOBHE), 3aKOH COXpaHeHHUs 3aps/a, 3akoH OMa /1/11 y4yacTKa Ljeny, 3aK0oH
[bkoynsi—JleHla, 3aKOH COXpaHeHWs SHepPrud, TMpW 3TOM [aBaTh
CJIOBeCHYH0 (DOpMY/NHMPOBKY 3aKOHAa W 3alMChIBaTh €r0 MareMaTHUecKoe
BLID&KEHUE;

00BbsACHATh (M3UUecKue TpOLIeCCHl W CBOMCTBA Te/l, B TOM UMC/Ie U B
KOHTEKCTe CUTyaLd NPakTUKOOPUEHTHPOBAHHOTO XapaKTepa: BHIAB/IATH
IIPUYUHHOC/IE/ICTBeHHbIe CBA3U, CTPOUTb 00BsiCHeHUe U3 1-2 JIOTHUYeCKHUX
I1aroB C OMnopod Ha 1-2 K3yuyeHHBIX CBOMNCTBA (U3WYECKHX SIBJIEHUH,
($13KMUeCKUX 3aKOHOB UM 3aKOHOMEePHOCTeH;

pellaTb pacuéTHble 3ajayd B 2—3 [elCTBUSA, WCIIO/NB3YySl 3aKOHBI H
(opMyibl, CBsi3bIBarOLUe (U3MUECKHe BeIMUWHBL Ha OCHOBE aHa/u3a
yCJIOBUSL 3a/layd 3allyChbiBaTh KpaTKOe YCJ/IOBHe, BBIB/IATH HEJOCTaTOK
JAHHbIX /i1 pelleHWs 33/aud, BbIOMpaTb 3aKOHBI W (HOPMYJIH,
HeoOXoJuMble [ e€ pelleHWs, TPOBOAWUTH PAaCyETBl W CpPABHUBAThb
TI0/IyYeHHOe 3HaueHHe (pM3NUeCKOH BeTHYUHBI C U3BECTHLIMU JAaHHbBIMY;
pacrio3HaBaTb 1po0JieMBl, KOTODblE MOXHO pElIUTbh [pPH TOMOIIH
¢bu3HMUecKUx MeTO/0B, MCIIOb3ys ONHCaHWe WCCAeJOBAHUs, BbIAEITH
[IpOBepsieMOe  TIpeArioNio)KeHHe, OLeHUBAaTh ITIPAaBWIBHOCTB TOPsiAKa
NIpOBeZieHUst UCC/e/I0BaHus, [1e/1aTh BBIBOJbI;

IIDOBOAUTHL OMbITEl MO HabmofAeHHt0 (GU3NYECKUX SBAEHUNA WK
(pM3MUeCKUX CBOMCTB Ten (KanwUisipHbIe SIBJIeHNs, 3aBUCHMOCTh /laBJIeHUs
BO3/lyXa oT ero 006bEMa, TeMrnepaTypbl, CKOPOCTH TPOLeCca OCThIBAHUA U
HarpeBaHWs IIpU M3/IyUeHUM OT LiBeTa M3/yydarolled (IOrjoLlarolnen)
MIOBEPXHOCTH, CKOPOCTb MCMapeHUsl BOABI OT TeMIlepaTypbl KUAKOCTH U
M0l e& TOBepXHOCTH, 3JIeKTpU3aLusl Tel U B3aUMOJeHCTBUe
9JIEKTPUYECKUX 3apsifioB, B3aWMO/IEIICTBHE TIOCTOSHHBIX MarHWUTOB,
BU3ya/M3aliysi MarHUTHBIX [0Jiell TOCTOSIHHBIX MAarHWTOB, [€HCTBUS
MarHATHOTO TOJisI Ha TNPOBOJHUK C TOKOM, CBOWMCTBA 37IeKTPOMAarHuTa,



CBOMCTBA SJIEKTPOJBUraTenss TOCTOSSHHOTO TOKa): (hpopMy/IMpoBaTh
TIpOBepsieMble TPe.TIoNoXeHUs, COBHUpaTh YCTaHOBKY W3 MPeI0KeHHOTO
000pyi0BaHUs, OTITMCHIBATL XO7, OMbITa U (POPMYAUPOBATh BHIBO/IbI;
BLINIOJIHATE ~ MpsAMble  U3MEpPEHUs]  TeMIlepaTypbl, OTHOCHUTEJbHOU
BJKHOCTU BO3[4yXa, CH/Ibl TOKa, HAIpsHKeHWs C HCI0/Ib30BAaHHUEM
aHAJIOTOBBIX TPUOOPOB U JATYMKOB (U3MUECKUX BeJMYMH, CPaBHUBAThb
pe3yJIbTaThbl M3MepPeHUl C YUETOM 3aZJlaHHOUM abCO/IIOTHOM IOTPEIIHOCTH;
MIPOBOUTH UCC/Ie0BaHUE 3aBUCHMMOCTH OJHOH (PU3MUeCKO BeJTMUMHBI OT
IPYTOM C WCIONb30BaHHWEM TMpsMBIX U3MepeHHH  (3aBUCHUMOCTH
COTIPOTHB/IEHUSI TIPOBOJHMKA OT €ro JJIMHbl, IUIOLAAU I10IIePeYyHOro
CeveHUs U yZe/IbHOTO COMPOTUB/IEHUS Bell|eCTBa MPOBOIHMKA, CUJIbI TOKa,
WAyllero 4epe3 IMPOBOJHWK, OT HanpsOkKeHUs] Ha TPOBO/JHUKE,
WccefloBaHve  [10C/e0BaTe/IbHOTO U IApa/ljlelbHOTO  COeJUHEHUH
NIPOBOJHUKOB): IUIAHUPOBATb WCC/IefOBaHWe, COOMpaTh YCTAaHOBKY M
BLINIO/IHATE U3MeEpPeHUsl, C/lefysd IpeljoXXeHHOMY IUIaHy, (UKCUPOBaTh
pesyJbTaThl IOTY4YeHHOM 3aBUCUMOCTU B BUe Tabmdi u TpadmKoOB,
Jlenarb BBIBO/bI [10 pe3yJibTaTaM HUCC/IeOBaHuS;

IIPOBOJUTEL KOCBEHHble U3MepeHHs1 (U3WYecKuX BeaUUuH (yAenbHas
TeIUVIOEMKOCTb ~ BellleCTBa, COMPOTHBJIEHWEe TIPOBOJHHMKA, pabora u
MOUJHOCTb 3J/IEKTPUYECKOTO TOKAa): IUIAHUPOBATh WM3MepeHHs, CoOupaTh
SKCITepHMEHTa/IbHYI0 YCTAaHOBKY, Clefys MPeJI0)KeHHOU MHCTPYKLUH, U
BLIUUC/IATH 3HAUeHUe BeJINUMHbI;

cobsrofiaTh NpaBuUa TeXHUKHM 0e30racHOCTH Mpy paboTe ¢ 1abopaTopHLIM
obopyzoBaHueM;

XapakTepu30BaTb [PUHLMIBLI  JeHCTBUA H3yUeHHbIX NpubopoB U
TeXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX onucaHus (B TOM YHCIIe:
CUCTEMA OTOIUIEHHWS AOMOB, TMIDOMETp, MapoBas TypOWHa, amIiepMerp,
BOJIbTMETP, CYETUMK 3JIEKTPUYECKOM 3HEpryy, 37eKTPOOCBeTHUTeNbHbIe
npubOpbl, HarpeBaTe/ibHbIE 3/IeKTPONPUOOpPEI (TIPUMEpEI), JEKTPHUECKHE
NpeIOXpPaHnuTe Iy, 31eKTPOMarHuT, 371eKTPOJBUraTe/lb MOCTOSTHHOTO TOKA),
WICTIO/Ib3YSl 3HAHUS O CBOMCTBAX (PM3MUECKUX fBJIEHWH U HeoOxoaumbie
¢dr3nyecKre 3aKOHOMEPHOCTH;

pacriosHaBaTh IIPOCTble TeXHWYeCKHWe YCTPOWCTBAa U H3MepuTesbHbIe
npubopbl 10 CXeMaM M CXeMaTHYHbIM PHUCYHKaM  (PKMJKOCTHBIH
TepMOMETp, TepMOC, TCUXPOMETpP, TMIPOMETp, JBUraTe/lb BHYTPEHHEIrO
CropaHusi, 3/1eKTPOCKOII, PeocTaT), COCTaBJATb CXeMbl 3JIEKTPUUECKUX
Liefled C 10c/ei0BaTe/IbHbIM U MapajljleNlbHbIM COeJMHEHUEM 37IEMEHTOB,
pasJinyas yCJoBHbIe 0003HAUEHUs 3/IEMEHTOB 3/IEKTPHUECKHUX L[eTIel;



* TIDUBOJUTL  IpUMepPEl  (HAXOAWTb WH(pOpPMALMI0 O IIpUMepax)
IIPaKTUYeCKOr0 MCIO/b30BaHUS (PU3NUECKUX 3HAHWHM B ITIOBCEIHEBHOM
XKW3HU i1 obecriedeHus 6e30MacHOCTH NpH obpalleHud ¢ npubopaMu u
TeXHHYECKUMU YCTPOMCTBAMM, COXPaHeHWs 3[0pOBbsSi U COOMIOAeHUs
HOPM 35KOJIOTMYeCcKOr'o TI0Be/IeHUst B OKPY>KaloLer cpee;

* OCYLIECTB/IATb IOMCK MH(OpMaLKH (U3NUECKOTO COJEep)KaHHS B
WHTepHeTe, Ha OCHOBE UMEKOLMXCS 3HAaHUM W TIYTéM CpaBHEHHS
JOIOJIHUTE/IBHBIX ~ MCTOYHUKOB  BbiAeSTh  HMHGOpMAIMIO, KOoTopas
ABJIAETCA IPOTUBOPEUHBOM UK MOKET OBITh HeIOCTOBEPHOM;

* WCIO/Ib30BATh TPU BBIMIOHEHWH y4yeOHBIX 3a[JaHUH HAyUHO-TIONY/ISPHYIO
JIATEpPaTypy  (PU3HUUECKOTO COJepXKaHWs, CIIPaBOYHBIE  MaTepuasibl,
pecypchbl cetd VIHTepHeT, BnafeTh NpUéMamMu KOHCTIEKTUPOBAHUA TEKCTa,
npeoOpa3oBaHUs UHPOPMALIK U3 O/[HOM 3HAKOBOM CHCTEMEI B IPYTYIO;

e CO3/aBaTb COOCTBEeHHbIE IIMCbMEHHble M KPaTKHE YCTHbIE COOOITeHH,
0600mmasg uHGOPMALI0 M3 HECKOJBbKMX WCTOYHHKOB (PU3UUECKOIO
COZlepXKaHus, B TOM UHC/Ie TIyOIWYHO TIPeACTaB/sATb  Pe3y/IbTaThl
NIPOEKTHOM WM UCC/Ie[0BaTeNbCKON JesTe/TbHOCTU, TIPH 9TOM PaMOTHO
WCII0/Ib30BaTh  M3YUeHHBIM TIOHATUMHBIA = armapaT Kypca (U3HKH,
COIPOBOXK/ATh BEICTYIIJIEHHE TPe3eHTaIuel;

* ITIpY BBLINOJAHEHWH Y4eOHBIX TPOEKTOB W UCCIAEeJOBaHMM (DHU3HMUECKUX
MPOLIECCOB  pacrpefie/iiTh 0053aHHOCTH B TPyIile B COOTBETCTBHUH C
TOCTaBJAEHHBIMU 3a/layaMy, CJIeJUTh 3a BLITIOJIHEHHEM Ti7laHa JeHCTBUH U
KODPeKTUpOBaThk €ro, afeKBaTHO OlleHWBaTh COOCTBEHHBIM BKIaJ B
JeATeIbHOCTh [PYIIIb], BEICTPAUBaTh KOMMYHHKAaTUBHOE B3aUMO/IEHCTBHE,
TIPOSAIBJISIL TOTOBHOCTE paspelaTh KOH(MIUKTEI.

K xoH1y oOyueHns B 9 Kjacce npegMeTHbIE Pe3y/bTaThl Ha 6a30BOM YPOBHE

JOJDKHBI OTpaXKaTh C()OPMHUPOBAHHOCTDL Y 00YUAIOIIUXCH YMEHHIA:

* WCIO/Ib30BaTh IIOHATHA: CHUCTeMa OTCYéTa, MaTepHalbHasd TOUKa,
TPAeKTOPMs, OTHOCUTEIbHOCTb MeXaHWUYeCKOro ABIKeHHs, JechopMarys
(ympyras, mylacTuueckas), TpeHHWe, LeHTPOCTPEMHUTEILHOE YCKODEHHE,
HEBECOMOCTEL U I1eperpyskH, LIeHTP TSKeCTH, abCOMOTHO TBEpAOe TeJo,
LIeHTP TsDKeCTU TBEPZOrOo Tejla, paBHOBeCcHe, MeXaHHUeCKHe KojebaHus u
BOJIHBI, 3BYK, WH(pa3ByK U Y/AbTPa3BYK, 3J€KTPOMArHHUTHBIE BOJIHBI,
1IIKajia J1eKTPOMAarHUTHBIX BOJIH, CBeT, OJIM30PYKOCTb U [JallbHO30PKOCTD,
CTIeKTPBl UCIYCKaHUA W MOIJIOLeHHs, anbda, 6eTa- U raMMa-u3IyueHus,
V30TOITb, si/[epHasi SHepreTHKa;

° pasnuyare fABjAeHUs (paBHOMEpDHOE W HepaBHOMEPHOe MPSMOJIMHEHHOe
[BIDKeHUe, paBHOYCKOPEHHOe TIPSMOJIMHENHOe [BIDKEHHe, CBOOOAHOE
najieHWe TeJsl, paBHOMEpHOe JBIDKEeHHe T0 OKPY)KHOCTH, B3aUMO/eHCTBHE



TeJl, PeakTUBHOe [BWKeHue, KonebaresbHOe [BIDKEeHHe (3aTyXalolliyde 1
BbIHY>KJ|eHHble KOnieOaHus1), pe30HaHC, BOJHOBOE [BIDKEHHE, OTPaKeHHe
3ByKa, IpsAMOJIVMHENHOe pacrnpocTpaHeHHe, OTPaKeHHe U TIPe/IOMJIEHHE
CBeTa, I0/IHOe BHYTPeHHee OTpakeHUe CBeTa, pasioykeHHe Oeoro cBeTa B
CIIeKTp U C/IOKEHWe CIIeKTpajbHBIX 1IBeTOB, [JUCIIEPCUs CBeTa,
ecTeCTBeHHass PaJU0aKTUBHOCTh, BO3HUKHOBEHUE JIMHENUaTOro CIeKTpa
V3/TyYeHHs1) TI0 OMMCAHUI0 UX XapaKTepHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLLUX JaHHOe (pr3UUeCcKoe sIBJIEHUE;

pacro3HaBaTh MpOSIBIEHWE W3yYeHHbIX (U3NUeCKUx sIBJIeHWH B
OKpyXKawiieM Mupe (B TOM uucie ¢u3dyeckue siBI€HHS B TIPUPOZE:
IIPWIMBBI ¥ OT/JIUBBI, JBIDKeHUe I1aHeT CO/THEeUHOM CUCTeMbl, peaKTUBHOE
IOBIWDKEHWe JKUBBIX OpPraHU3MOB, BOCIIPUSITUE 3BYKOB >KMBOTHBIMU,
3eMJ/IeTpsiCeHHe, CeWCMUYeCKHWe BOJIHBI, Il[yHaMH, 3X0, IIBeTa TeJl,
ONTUYEeCKHe siBJleHUs. B IIpUpofie, Guosoruueckoe [geicTBHe BUAWMOTO,
y/IbTpaUOoJeTOBOI0 U PEHTTeHOBCKOrO H3/JyUYeHWi, eCTeCTBEHHBIM
paguoakTUBHBIM ()OH, KOCMHUECKHe JyuH, DpaJuoakKTHBHOE H3/1yueHHe
NPUPOAHBIX MUHepasioB, [AeWCTBHe paJM0AKTUBHBIX H3/Iy4YeHUN Ha
OpraHusM uejiOBeKa), NP4 5TOM MepeBOAUTH TPAKTUUECKYIO 3a7auy B
yuebHYI0, BBIIE/ATh CYIIeCTBEHHblEe CBOWCTBa (TIPHM3HAKH) (PU3MUECKUX
SIBJIEHUI;

OIUCHIBATh U3yUeHHble CBOUCTBA Tesl U (pU3UYeCKUe SIB/IeHUS, UCTIONb3YS
(busuyeckre BenMUWHBI (CpeHSSi W MTHOBEHHasi CKOPOCTb Teja IIpU
HepaBHOMEPHOM [BUXEHUH, yCKOpeHue, IlepeMellieHne, IMyThb, YIJIOBas
CKOPOCTb, CWja TpPEeHWs, CWia YIPYrOCTH, CHUIa TSDKEeCTH, YCKOpeHHe
cBOOOAHOTO TafleHUs, BeC Teja, HMIYJALC Tejla, WMIYJIbC CUJIBI,
MexaHuueckasi paboTa M MOILIHOCTh, TIOTEHLMAJbHas SHEpPrus Teja,
TIOHATOT0 HaJl MOBEPXHOCTBIO 3eMJIM, TIOTEHLIMabHas 3HEPTUA CKaToh
IIPY’KWHBI, KUHETHUecKasi SHeprusi, I[I0/IHasi MeXaHWUecKas >SHeprus,
MepHoJ, ¥ yacToTa KonebaHui, [iIMHa BOJHBI, TPOMKOCTE 3BYKa U BHICOTA
TOHA, CKOPOCTb CBeTa, I10Ka3aTe/lb MPeIOM/IeHUsI CPeJibl), TIPU OMHUCaHUU
NpaBUMBHO TPAKTOBaTh (M3MUECKHII CMBIC/ MCIIO/b3yeMbIX BeHMUMH,
0603HaueHWss W eJUHULbl (PU3UYECKHX BEIUYWH, HAXOHWThb (HOPMYIBI,
CBSI3bIBAIOLLME JAHHYH0 (PU3UUECKYH0 BEeJIMUMHY C JAPYTMMH BeJUUHMHAMMU,
CTPOMUTH T'papuKy N3y4YeHHBIX 3aBUCMMOCTeN (PU3NUYEeCKHX BeTUYHH;
XapaKkTepu30BaTb CBOWCTBA Tes, (U3MW4YecKue SBJEHUS U TPOLIeCCHl,
WCTIO/Bb3Ysl 3aKOH COXpaHeHWsl SHepruM, 3aKOH BCEMUPHOrO TArOTEHUS,
TIPUHLIAIN  CYTIEPIIO3ULIMM  CH/I, TIPUHLIMIT OTHOCHUTENBHOCTH [amuses,
3aKoHbI HbIOTOHA, 3aKOH COXpaHeHWs! UMILY/bCa, 3aKOHBI OTpakeHUs U
TIpe/IOMJIeHHs1 CBeTa, 3aKOHbI COXPaHeHHs1 3apsA0BOT0 ¥ MacCOBOI0 YHCel]



NpU AEPHBIX peakLusAX, IMPU STOM [aBaTb CIOBECHYH (OPMYJIHUPOBKY
3aKOHa U 3alIMChIBaTh er0 MaTeMaTHUeCKOe BbIpDayKEeHHE,;

OOBACHATH (U3MUecKHe TIPOLIECCHl U CBOKMCTBA Tel, B TOM YHC/Ie U B
KOHTEKCTe CUTyaluil NpaKTUKOOPHUEeHTHPOBAaHHOI'O XapakKTepa: BbiAB/IAThH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBS3H, CTPOUTHL OObACHEHHEe U3 2—3 JIOTHUeCKHUX
11aroB C ONOPOM Ha 2—3 U3YUeHHBIX CBOMCTBa (DU3MUECKUX SIBJICHHH,
(pU3MUECKUX 3aKOHOB M/IH 3aKOHOMEPHOCTeH;

peiiaTe pacyéTHele 3aj4auyd  (OnMparoluecs Ha CcUCTeMy W3 2-3
yPaBHEHUH), UCIIO/b3Ys 3aKOHBI U (POPMYJIbI, CBS3bIBatOLIME (DU3HUECKHE
BeJIMYUHBI: Ha OCHOBE aHaau3a YyC/AOBHA 3a/aud 3arMCbIBaTh KpPaTKOE
yC/IOBHE, BBIIB/IATL HEJOCTaroUe UM W30bITOUHbIE JaHHbIE, BHIOMpATh
3aKOHBI U (POpMyJibl, HEOOXOAUMBIE [/l pelleHus], TPOBOJUTh PACUYETHI U
OLIeHWBATh PEAJIMCTUYHOCTL TOAYUYEHHOrO 3HaueHus (u3ndecKoi
BeJTMUUHBbI;

pacrosHaBaTb Npo6sieMbl, KOTOpbIE MOXHO pelIuTh MpPH  ITOMOLIU
(bU3MYeCKUX METOZOB, WCIOJB3Ysl ONMHCAHWE HWCC/AE0BAHUSA, BBIIEIATH
TpoBepsieMoe  TIPeJTIo/IOKeHue, OLeHMBaTh MPAaBWILHOCTh —TIOPSZAKa
[pOBEleHUss  UCC/Ie[OBaHWs, JenaTb  BBbIBOJbI, UHTEPIIPETHPOBATh
pe3y/bTaThbl HAb/IOZIEHUH U OITBITOB;

NIPOBOJUTEL OMBITHI TI0 HAO/MIOAEeHHI0 (PU3NUECKUX SBIEHUA WM
(pM3MUeCKUX CBOMCTB Ten (M3yueHHe BTOpPOro 3akoHa HbIOTOHa, 3aKOHa
COXpaHeHUsI IHEPTyH, 3aBUCUMMOCThL Tepuoja KojiebaHuii TPY>XUHHOTO
MasiTHAKa OT MacChl rpy3a M >KECTKOCTU MPY>XUHBI U He3aBUCUMOCThL OT
aMIUTUTY bl MasbIX KoseGaHWH, TIPAMOJIMHENHOe pacrpocTpaHeHUe CBeTa,
pasnoxkeHue 6esloro CBeTa B CIIEKTP, U3y4eHHe CBOMCTB M300pa)keHus B
TIJIOCKOM 3epKajie M CBOWMCTB H300pakeHWs mpeaMeTa B cobuparolleid
nuH3e, HabaoZieHne CIVIOMIHBIX M JIMHEHMYaThlX CIEKTPOB U3/1y4YeHus):
CaMOCTOATENLHO  COOMpaTh yCTAaHOBKY W3 K30bITOUHOro Habopa
o0opy/ioBaHuMsl, OMWCHIBATH XOJ ~ OMbITa W €ro  pe3ysbTarhl,
¢hopMyMpoBaTh BLIBOJRI;

TIPOBOAUTH NPU HEOOXOAUMOCTH CEepHI0 TIPSIMBIX U3MepeHHH, orpejessis
cpefHee 3HaueHWe U3MepsieMOM BenMuMHbI ((OKyCcHOe pacCTOsTHUE
cobuparowieli MH3bI), OOOCHOBBIBATE BHIOOP crocoba wM3MepeHHs
(usmepuTensHOro npubopa);

TIPOBOJIUTh UCCJ/IeJOBAHWE 3aBUCUMOCTEH (PU3HYECKUX BeJWYUH C
HCII0/Ib30BaHMeM TIPSIMbIX W3MepeHHUH (3aBUCHMMOCTb MYTH OT BpeMeHU
NP PaBHOYCKODEHHOM [IBIDKeHHM 0e3 Haua/bHOW CKOpPOCTH, Iiepuoja
KoseGaHUii MaTreMaTHMUeCKOro MasTHMKA OT [JIMHBI HWUTH, 3aBUCHUMOCTU
yIjila OTpa)KeHUs CBeTa OT yr/a MajieHus U yIja TpejioM/eHusl OT yrjia



MajieHus): IUIAHUpOBAaTh UCC/Ie/l0BaHMe, CaMOCTOATeNbHO — COOHpaTh
yCTAaHOBKY, (DUKCUPOBaTh pe3yabTaTbl TOJYUEHHOW 3aBUCHMOCTH
(bM3MUeCKUX BeJMYMH B BUJE Tabnuly W rpadukoB, Je/1aTh BBIBOALI 1O
pe3yJ/ibTaTam UCCIeJ0BaHus;

TIPOBOJUTL KOCBEHHbIe H3MepeHHs (U3HUECKUX BeluuuH (CpefHsas
CKOPOCTb M YCKOpeHHe Tejla IIpU pPaBHOYCKODEHHOM JBH)KEHHH,
yCKOpeHHe CBODOAHOro najieHus, XECTKOCTb TPY>XUHBI, KO3(hGhHUIMEeHT
TPEHUsl CKOJIb)KeHWs, MexaHuuyeckas paboTa M MOIHOCTh, YacToTa U
nepuof, KosjebaHMM MaTeMaTWyeCKOr0 W TIPY)KUHHOTO MasTHUKOB,
ONTHYecKass cuna cobuparoliell JIMH3BI, PpafMOAKTHUBHBEIA  (OH):
I/IaHUPOBaTh U3MepeHus], cobupaTh >KCIIepUMEHTA/lbHYI0 YCTAaHOBKY M
BBITIOJIHATE U3MepeHUs, Cjleflysl MpeAoyKeHHOW WUHCTPYKLWU, BHIUUCTISTh
3Ha4YeHVe BeJIMYUHBI U aHaMW3UpOBaTh MOMyUYeHHbIe Pe3yIbTaThl C YUETOM
3aJ,aHHOH ITOrPelHOCTH U3MepeHUH;

cobsmoaTh MpaBuia TeXHUKKM Ge30racHOCTH npu paboTe ¢ 1abopaTopHbIM
obopyioBaHuEM;

pas3/inyarb OCHOBHble TIPU3HAKM M3yUEHHBIX (U3NUECKUX MOZesiei:
MaTepyanbHasi TOYKa, abCOMIOTHO TBEPOE Te/l0, TOUEUHBIH WCTOYHHK
CBeTa, Jlyd, TOHKad JIMH3a, IIaHeTapHas Mo/e/b aToMa, HYKJIOHHas
Mo/ie/1b aTOMHOI'O 51pa;

XapaKTepu3oBaTb TNPUHIMIBLI  J[AeHWCTBUS U3yUeHHbIX MpPUOOpPOB WU
TeXHUYeCKUX YCTPOMCTB C OIMOPOM HAa KX OnMucaHusA (B TOM 4HKCTe:
CIMJOMETD, [AaTUMKU II0JIO)KEHHS, PacCTOSIHUSI M YCKODEHMsi, pakeTa,
5XO0/I0T, OUKW, T[epUCKOm, ¢oTroarmnapar, OINTHUYeCKhe CBETOBOZBI,
CHEeKTPOCKOM, [03MMeTp, KaMmepa BuWabcoHa), MCHONB3ysS 3HaHUS O
CBOMCTBaX (PU3MYECKUX sBJeHHM U HeobxoguMmbie Qu3MYeCKUe
3aKOHOMEDHOCTHY;

WCTIO/Bb30BaTh CXeMbl U CXeMaTHYHbIe PUCYHKH M3YUEeHHBIX TeXHWYeCKUX
YCTPOWCTB, U3MepUTeNbHBIX NMPUOOPOB U TEXHOJIOTHUECKHX TIPOLIeCCOB
NpU pelleHUM Y4yeOHO-NPAaKTUUeCKUX 3aflay, ONTHYeCKHWe CXeMbl I
NOCTpOeHus M300pakeHHUH B IJIOCKOM 3epKajie U cobuparoliieii TuH3e;
MPUBOJWTE MOpUMepbl  (HaxoAWTh MWH(GOpPMALMI0 O  MpUuMepax)
MPaKTUYEeCKOr0 MCMO/Ib30BaHUA (PU3NUYeCKUX 3HaHUW B TOBCeJHEBHOM
YXU3HU [/ 0becrieueHuss 6e30MacHOCTH NpH obpalleHuH ¢ npubopaMu U
TEeXHUUECKHMH YCTPOMCTBaMM, COXpaHeHHs 3J0pOBbs U COOMIO/eHUs
HOPM 9KOJIOTHYeCKOro TOBe/IeHUsI B OKpy Kalolleii cpefie;

OCYLLECTBJIATh [OMCK WH(poOpMald (U3MUECKOro COZlep)KaHHsad B
WHTepHeTe, CaMOCTOATENLHO (DOPMYJIUPYS ITOUCKOBBIM 3allpoC, HAXOLUTh



IYTU OIpeJesIeHus JOCTOBEPHOCTU MOYyYeHHOU MHGOpMalliid Ha OCHOBE
UMEIOLIMXCS 3HaHUM U I0TO/THUTE/ILHBIX UCTOYHUKOB;

MCIIO/Ib30BaTh IIPY BBINOJHEHUH y4yeOHBIX 33[jaHM HayUHO-TIONY/ISPHYIO
UTepaTypy (PM3MUYEeCKOro Cofep)KaHWs, CIIPaBOYHBIE MaTepHaJIbl,
pecypckl cetd VIHTepHeT, BAajeTh NMPUEMaMU KOHCTIEKTHPOBAHMA TEKCTa,
npeobpa3oBaHys MH(POPMALH U3 OJHOM 3HAKOBOH CUCTEMEI B IPYTYIO;
co37laBaTh COOCTBEHHbIe MMCbMEHHBbIE U YCTHBIE COOOIEHHsT Ha OCHOBE
MH(pOPMAaLM¥ M3 HEeCKOJBKMX WCTOUHWKOB (U3NUECKOTO COZep KaHHS,
My0JIMUHO TIPeSCTaBAATh Pe3yJ/IbTaThl IPOEKTHON HIIH UCC/Ie0BaTeIbCKOM
JedATe/IbHOCTY, TIpU 3TOM TIpPaMOTHO WCMOMb30BaTh  W3yUYeHHbIH
NIOHATUMHBIN amnmapar M3y4yaeMoOro pasfiena (U3WKM W COTMPOBOXKJATh
BLICTYIVIEHUe IIpe3eHTaled C yuéToM O0coOeHHOCTeH ayAuTOpHU
CBEPCTHUKOB.



TEMATHUYECKOE IVIAHUPOBAHUE

TemaTHueckoe yIaHUpoBaHue 1Mo Gu3uKe /1A 7-9 KJIacCoB COCTAB/IEHO C yueToM pabodeii nporpaMMabi
BoCHMTaHMA. BociuTare/IbHBIA NOTeHI{HA/I JAHHOr0 Yu4eOHOro npeaMera 00ecreuynBaeT peaTn3anuio C1eJy0Iux
Ile/IeBbIX IPHOPUTETOB BocnuTaHus obyuaromuxcsa 000:

1. PaseMTHe [IeHHOCTHOI'0 OTHOIIEHHUSI K TPyy KaK OCHOBHOMY CIIOCO0Y AOCTIDKEHHS KU3HEHHOT 0
071aronoyuss yenoBeKa, 3a/10Ty €ro yClnemHoro npog)eCCHOHa/ILHOT0 CaMOOIIPe/Je/IeHHs M OULYII{eHUsT
YBEpPeHHOCTH B 3aBTpalllHeM /JHe.

2. PaspuTHe IIeHHOCTHOI'0 OTHOIIeHHsA K cBoeMy OTedecTBY, cBoel Masioi u Oobuioi PojuHe Kak MecCTy, B
KOTOPOM 4e/I0BeK BLIPOC U I103HAJI IlepBble pafjoCTH U Hey/jauM, KOTopas 3aBelljaHa eMy npejKaMi U KOTOPYIO
HY)KHO o0eperarhb.

3. Pa3BuTHE [IEHHOCTHOr0 OTHOLUEHHA K MPUPOJAe KaK HCTOUHUKY JKH3HH Ha 3eM/ie, 0CHOBE CaMoro ee
CyLLieCTBOBaHMs, HY)XX/AQIOIeiCs B 3alMTe ¥ NIOCTOAHHOM BHIMaHHHU CO CTOPOHBI Ye/I0BeKa.

4. PazsuTHe I[eHHOCTHOr0 OTHOLICHHA K 3HAHUAM KaK HHTe/VIEKTya/IbHOMY pecypcy, ofecrieuBaoieMy
Oyayiiee yesioBeKa, Kak pe3y/IbTaTy KPOMOT/IHBOI0, HO YB/IeKaTe/ILHOI0 y4eGHOro Tpyja.

7 KIZIACC

KosmuecTBo uacoB J/IeKTPOHHbIE
Ne HaumeHoBaHWe pa3fesioB U TeM (uudpossbie)
KoHTpO/IbHBI IIpakTHuecKkue
n/n APOrpamMMabli Bcero obpa3oBare/jbHbIE
e paboThbI padoThl
pecypchbl

Pa3pen 1. dusvka 1 eé posib B [I03HAHNHU OKPYKaloL{ero Mupa

1.1 dusuka - HayKa o IIpupoje 2 Bubmiorexa LOK
) Y PHPOA hitps://m.edsoo.ru/7{416194
bubmioreka ITOK
1.2 du3nueckue Be 2 1 i
JITHHEL https://m.edsoo.ru/7{416194
. Bubnuore OK
1.3 EcTecTBeHHOHAYUHBIM MeTO/] TIO3HAHUS 2 1 nommotexa I

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



httos://m.edsoo.ru/7f416194
edsoo.ru/71416194
httDs://m.edsoo.ru/7f416194

Wtoro mno paszeny

6

Paa;[en 2. HEpBOHaqaﬂbele CBeI€HHA 0 CTPDOCHHH BelleCcTBa

2.1 CtpoeHue BeleCcTBa 1 Bubmiorexa LIOK
' P H https://m.edsoo.ru/7f416194
99 JIBvbKeHHe U B3aMMOJEMCTBHE YaCTHI] 9 Bubmmoteka [TOK
’ BEIIeCTBa https:/m.edsoo.ru/7£416194
bubnuoteka [IIOK
2.3 TOSH ewjec 2 _
ArperaTHble COCTOSIHUS BelleCTBa https://m.edsoo.1u/7{416194
Utoro o pa3peny 5
Pazpgen 3. /IprmoxkeHue U B3aUMo/ieiCTBHE TeJl
bubmoreka [JOK
3.1 MexaHuuecKkoe JBY>KeHWE 3
ABHX https://m.edsoo.ru/7f416194
BbubmuoTeka [JOK
2 usi, Macca 4 . .
3 Wrepus, » IVIOTHOCTE https://m.edsoo.ru/7{416194
BubnuoTeka LIOK
. .B !
3.3 Cuna. Bugpr cun 14 https://m.edsoo.ruw/7t416194
Wroro no pasgeny 21
Pa3pen 4. /lapieHne TBEPABIX TeJl, XKUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBneHus TBEPALIMA 3 bubnnoreka [JOK
' Te/laMy, XXUJIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
bubmoteka IIOK
4.2 aBjeHue 5
Hapn aRocTd https://m.edsoo.ru/7f416194
Bubmioteka [IOK
4.3 ATMoc(epHoe faBiieHue 6 . e
Gbep A https://m.edsoo.rw/7£416194
44 JelcTBYe KUAKOCTH U rasa Ha MorpyXeéHHoe 7 bubnuoreka [JOK

B HUX TeJ10

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



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

Htoro 1o pasgeny

21

Pa3pen 5. PaboTa 1 MOIHOCTH. JHEPrUst

Bbubmmoreka ITOK
>-1 PaGora 1 MomHOCTS 3 1 https://m.edsoo.r/7f416194
bubmmoreka ITOK
52 HpocTbe MeXaHH3MbI > 1 https://m.edsoo.ru/714 16194
bubsmmoreka IJOK
>3 Mexauuyeckas sHeprus 4 1 https:/m.edsoo.ru/7f416194
Wtoro 1o pasgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://ra.edsoo.iTi/7f416.194
https://ni.edsoo.ru/7f416194

8 KITACC

KommyecTBO yacoB J/IeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB u TeM (undposbie)
Ne n/nn KonTposibhbie | [IpakTuueckue
NporpaMmal Bcero obpa3zoBaTe/ibHbIE
padoThI paboTsI
pecypchl
Pa3gen 1. TensioBble ABIeHUA
. bubmroreka [JOK
11 (LTpoeHKe U CBOKCTBA BEIleCTBa / https://m.edsoo.r/7f4181ce
bubnuoreka LJOK
1.2 Tennosbie mpotecce! 21 1 > htips://m.edsoo.ru/7f4181ce
Hroro no pasgpeny 28
Pazpesn 2. neKTpruueckre 1 MarHUTHBIE sIB/IeHUSA
21 DJleKTprUecKue 3apsbl. 3apsUKeHHbIe Tela 7 1 Bbubmoreka [TOK
’ Y X B3aUMOJIENCTBHUe https://m.edsoo.ru/7f4181ce
. . Bubnuote OK
2.2 IToCTOAHHBIN 3/IEKTPUYECKUH TOK 20 1 7 y Texa I N
https://m.edsoo.r/7§4181ce
bub OK
2.3 MarHuTHBI€E ABJIEHUSA 6 1 1.5 1 m/,.IOTeKa 1 —
https://m.edsoo.ru/7f4181ce
bubnuoreka IJOK
24 IeKTPOMATHUTHAS WHAY KIS 4 https://m.edsoo.ru/7f4181ce
Wroro o paspeny 37
PesepBHOe Bpems 3
OBIIEE KO/TMYECTBO YACOB IIO ITPOTPAMME 68 3 14.5



https://m
https://m
https://rn.edsoo.ru/7f4181ce
https://ni.edsoo.rLi/7f4181ce
edsoo.ru/7f418
https://rn.edsoo.ru/7f4181ce

9 KITACC

Komnyecrso uacoB J/IeKTPOHHbIE
HaumeHoBaHHe pa3/ie/ioB U TeM (mdpoBbie)
Ne i/ Kourposibable | IlpakTnueckne
NporpaMMsbI Bcero obpa3oBare/ibHbIE
paboThI padoTsl
pecypchbt
Pazgen 1. MexaHnuueckye fiB/JIeHUA
11 MexaHuuecKoe /IBIKeHUe U CIIoCcoDObI ero 10 1 bubnmorexa [JOK
) OInucaHus https:/m.edsoo.ru/7f41a4a6
. bubmuoTteka ITOK
1.2 B3aumogencTeue Ten 20 1 3 4 .
https://m.edsoo.ru/7f41ada6
bubnuoteka [TOK
1.3 3aKOHBI COXpaHeHust 10 3 e .
P https://m.edson.ru/7t41adat
Wroro 1o paspeny 40
Pazgen 2. Mexanuueckue Kojie0aHus U BOJIHbI
bubmoteka [IOK
2.1 MexaHuueckue KosebaHus 7 3 . I .
https://m.edsoo.ru/7{41adat
Bbubnunoreka [JOK
2.2 MexaHuueckye BOJIHBL. 3BYK 8 1 3 , e .
y hitps://m.edsoo.ru/7t41adal
Wroro mo pasgeny 15
Paspen 3. 9/1eKTpPOMarHUTHOE 110/ie U 3/IeKTPOMarHUTHbIe BOJ/IHbI
31 J/1eKTpOMarHuTHoe 110Jie ¥ 6 9 bubmoreka LIOK
) 3/IeKTPOMAarHUTHBIE BOJIHbI htips://m.edson.ru/7f41adat
Hroro mo pasgeny 6

Pa3pen 4. CeeToBbIe sIB/IeHUs



https://in.edsoo.ru/7f41a4a6
https://rn.eclsoo.ru/7f41a4a6
https://rn.edsoo.nl/7f41a4a6
https://rn.edsoo.ru/7f41
https://m.edsoo
https://in.edsoo.ru/7f4.la4a6

bubnuoteka LJOK

4.1 3 6 .
AKOHBL PacTIpOCTpAHEHHA CBETd 2 https://m.edsoo.ru/7i41a4atb
4.2 JIMH3BI ¥ OTITHYECKHe TIPUOOPLI 6 3 BnﬁngOTeKa HOK )
https:/m.edsoo.ru/7fd1adab
4.3 Pa3sioxxenue 6e/10ro cBera B CIIEKTp 3 2 BH6H?OTEK8 HOIS.
https://m.edsoo.ru/7{41adab
WToro 1o pasgeny 15
Pazpen 5. KBaHTOBbBIe ABJIEHUA
5.1 HcnyckaHde ¥ NOIJIoLeHHe CBeTa aTOMOM 4 1 BHGH?OTeKa LIOK.
https:/m.edsoa.au/7i41a4a6
5.2 CrtpoeHre aTOMHOIO si/ipa 6 1 BHGHI/,,IOTEKa HOE‘
https://m.edsco.nw/7f41adab
bubmoreka LIOK
5.3 A 7 1
ACPHBIE peaKiyv https://m.edsoo.1u/7t41adab
WToro no paszeny 17
Pazgen 6. IloBTOpUTEILHO-00001AI0 LM MOAY/IH
6.1 [ToBTOpeHye u 06001ijeHNe Co/lepKaHUA 9 5 bubmuoreka LJOK
' Kypca ¢U3MKHY 3a 7-9 Ki1acc https://m.edsoo.ru/7t41adat
HWroro no pasgeiy 9
OBIIEE KOJJMYECTBO YACOB I10 [TPOTPAMME 102 27



https://rn.edsoo.iTi/7f41a4a6
https://m
https://rn.edsoo.ru/7f41a4a6
edsoo.ru/7f41
https://rn.edsoo.ru/7f41a4a6
https://ni.edsoo.ni/7f41a4a6

