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ITOACHUTEJIbHAS 3AIITNCKA

[Tporpamma mo ¢m3MKe Ha ypOBHE OCHOBHOI'O 0611Iero 06pa3oBaHmsi COCTaBIeHa Ha OCHOBE
MOJIOKeHN U TpebOBaHMI K pe3yJbTaTaM OCBOEHMSI Ha 0a30BOM YypOBHE OCHOBHOI
0b6pasoBaTesibHOM Mporpammbl, mpeacraBiaeHHbIX B DI'OC 00O, a Takske ¢ yuéToMm dhemepabHOM
paboueint mporpamMmbl BocriuTanus u KoHnenimm npernogaBanus yue6Horo npeamera «Dusmkar.
CopepskaHme  mporpaMMmbl MO (u3MKe  HampaBieHO Ha  (opmMupoBaHUe
€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTM OOYYaIOIIMXCSI M OpraHM3aiuio u3ydeHuss (GU3MKu Ha
IesTeJIbHOCTHOM OCHOBe. B mporpamMme 1o ¢Gwm3sMKe YUMUTHIBAIOTCS BO3MOYKHOCTM YYeOHOTO
npeagvera B peamsauuy TpeboBaHuit DPI'OC OOO K IWUIaHMPYEMBIM JIMYHOCTHBIM WU
MeTanpeaMEeTHbIM  pe3yJbTaTaM  OOydYeHMs, a  Takke  MeXIpeIMeTHble  CBSI3U
€CTeCTBEHHO-HAaYUYHbIX YUeOHbIX ITPeIMETOB Ha YPOBHE OCHOBHOTO 00I11Iero 06pa3oBaHmsl.
[Tporpamma 1o ¢usuke ycTaHaBJIMBaeT paclipenesieHne y4eOHOro marepuasa 1o romam
obyueHust (1Mo Kjaccam), IIpejaraer IMPUMEPHYIO IIOCIeIOBATEIbHOCTb W3YyYEeHUS] TeM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IIPEIMETHOTO COMlePsKaHMsI Y YUETE BO3PACTHBIX OCOOEHHOCTEN
00YyYaIOIINXCS.
[Tporpamma o ¢pu3uke pazpaboTaHa C LIeJIbI0 OKa3aHMs METOANYECKOI MTOMOILM YUUTEITIO
B CO3[jaHMM pabouelt MporpamMmbl 10 yUeOGHOMY MpeaMeTy.
®du3smka SBJISIETCS CUCTEMOOOPA3YIOIIVM IJISI €CTECTBEHHO-HAYUHBIX YUYEOHBIX MTPEIMETOB,
MTOCKOJIbKY (M3MYecKye 3aKOHbI JIeXKaT B OCHOBE IPOIIECCOB U SIBJIEHWUI, M3YUaeMbIX XUMMEN,
6mosioruein, acTpoHoMMeln 1 Gu3ndeckon reorpadueii, BHOCUT BKJIaJ, B €CTeCTBEHHO-HAYUYHYIO
KapTMHY MMpa, IpeJoCTaB/sieT Hambosiee sSICHble 0OOpasibl MPUMEHEHUS HAay4YHOro MeToza
MMO3HaHMSI, TO €CTh CIIOCO0A TMOJTyUYeHMs] TOCTOBEPHBIX 3HAHMIA O MUPeE.
OpHa M3 riaBHBIX 3amad (GU3MUEeCKOro 0O6pasoBaHMSI B CTPYKType 0OIliero o6pasoBaHMs
coctouT B (OPMUPOBAHMM €CTECTBEHHO-HAyYHOV TI'PaMOTHOCTM ¥ WHTepeca K HayKe Y
00YYaIOIINXCS.
Nsyuenne ¢usmuku Ha 6a30BOM YpOBHE IMpeATiojiaraeT OBJIafeHMe CJeAyIOImMu
KOMITETEHTHOCTSIMM, XapaKTePU3YIOLIMMM €CTeCTBEHHO-HAyUYHYIO 'PAMOTHOCTb:
® HAYYHO OOBSICHSATDH SIBJIEHUS;
® OIIEHMBATh ¥ TOHMMAaTh OCOOEHHOCTY HAYYHOTO MCCIIeJOBAHNS;
® VHTEpPIpPeTHpOBaThb AAHHbIE M MCIIOJb30BaTh HAy4YHbIE IOKAa3aTeIbCTBA [IJIS
MTOJTyYEHMST BHIBOZIOB.
Lem usyueHust UMKy Ha ypOBHE OCHOBHOIO OOIIEro 0OOpa3soBaHMs OIpeesieHbl B
Konnenimn npenogaBanust yue6Horo npeamera «®Dusmuka» B 06pa3oBaTeIbHbIX OpPraHM3aIMSIX
Poccuitckoit  @epeparivm, peayMsyrOmMX OCHOBHBbIE O0OIe0Opa30BaTe/IbHbIE IPOTPAMMObI,
yTBepkaEeHHOM peliiennem Kosnernn MunncrtepcTBa mnpocBelieHusi Poccuiickoit @enmepanyy
(mportokon ot 3 nekabpst 2019 r. Ne [TK-48H).
Lenu nzyuyenns pusmxm:
e [pMoOpeTeHMe MHTepeca M CTpeMJIeHMS] OOYYaloIIMXCd K HAyYHOMY MU3YUYEHUIO
MIPUPO/IbI, PA3BUTHE UX MHTEJIEKTYATbHBIX ¥ TBOPUECKUX CITIOCOOHOCTEIN;

e pasBUTME TIPEICTAaBJEHMII O HAydYHOM MeToAe TO3HaHusI U (opMupoBaHuUe
MCCJIEIOBATEIbCKOT'O OTHOIIIEHNST K OKPY>KAIOIIMM SIBJIEHUSIM;

e (dopMupoBaHMEe HAYYHOTO MMPOBO33PEHMSI KaK pe3y/bTaTa U3y4deHMss OCHOB CTPOEHMS
MaTepun M PyHIaMeHTaIbHBIX 3aKOHOB (DU3UKM;



e (dopmupoBaHue TpeacTaBiaeHNn O posiu GU3UKU IJIST PA3BUTHUS APYTUX €CTeCTBEHHbBIX
HayK, TEXHUKU U TEXHOJIOTUIL;
® DpasBUTME TMPENCTABIEHM) O BO3MOKHBIX cdepax Oymayiiern mpodeccruoHaTbHOM
IesITeTbHOCTY, CBSI3aHHOM C (GM3UKOM, MOATOTOBKA K JajbHEeIIeMy OOyUeHNIO B 3TOM
HaIpaBJIeHUN.
HocTuskeHne 3TUX IieJieid TporpaMMbl 1O (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
ob6pa3zoBaHus 06eCIIeunBaeTCs pelieHneM CJIeIyIoIMX 3a5ay:
e MpuobGpeTeHMe 3HAHUH O IVCKPETHOM CTPOEHMM BEllleCTBa, 0 MEXaHNYECKNX, TETIJIOBBIX,
9JIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJIEHMSIX;
e [MpuobpeTeHMe YMEHUI ONUChIBAaTh ¥ OOBSICHATh GU3MUYECKUe SIBJIEHUSI C
MCITOJTb30BAaHMEM ITOTyUYE€HHbIX 3HAHWIA;
® OCBOEHME METOJOB peIIeHNUs] MPOCTEMIINX PACYETHBIX 33[a4 C MCIOJIb30BAaHMEM
busmyeckmx Moesnei, TBOPUECKNX U MPAKTUKO-OPYEHTVPOBAHHBIX 3a7aY;
® Dpa3BuUTME YMEHUI) HaOMIOAAaTh TPUPOAHbIE SIBJEHMS WM  BBINIOJHATH  OIIBITHI,
jmabopaTopHble paboOThl M IKCIIEPUMEHTAIbHbIE MCCIENOBAHMS C WMCIIOIb30BaHMEM
M3MEepPUTEJIbHBIX TPUOOPOB;
® OCBOeHMe NpPMEMOB pPaboThl ¢ MHMOpMauyenn (GU3NYECKOTO COAEPsKaHMS, BKJIIOYAs
MHGOPMAIMIO O COBPEMEHHBbIX MAOCTVKEHUSIX GU3UMKY, aHaM3 U KPUTUUECKOe
olleHVBaHKe MHGOpMaIn;
® 3HAKOMCTBO cO cdepamy mpodecCrOHaTbHOM JeITeIbHOCTH, CBI3aHHbIMM C (DU3UKOM,
" COBPEMEHHBIMM TEXHOJIOTMSIMM, OCHOBAaHHBIMY Ha JOCTVKEHUSIX GU3NUECKO HAYKM.
Ha msyuenmne ¢usukm (6a30Bbli YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIero oOpasoBaHUS
otBoauTCs 238 wacoB: B 7 kiacce — 68 yacoB (2 yaca B HeziesT0), B 8 kiacce — 68 yacoB (2 yaca B
HeJesTio), B 9 KJ1acce - 102 yaca 3 yaca B HeJIeJTIO).

[Ipensiaraemsliii B mporpamme 1o (¢pusmuke rnepeyeHs JabopaTOPHbIX paboT U OMBITOB HOCUT
peKOMeHIaTeIbHbIM XapaKTep, YUMTeNb [ejlaeT BbIOOp IPOBeIeHMsT J1abopaTOpHBIX paboT u
OIIBITOB C YUYETOM MHAMBUIYATbHBIX OCOOGEHHOCTEN 0OYYaIOIIMXCsl, CITMCKA SKCIIEePUMEHTaTbHbBIX
3a[laHMii, IIpeJIaraeMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOI'O 9K3aMeHa 110 (u3uKe.



COJEP>XAHHWE OBYYEHMUS

7 KJIIACC

Pasnen 1. ®usuka u e€ posib B IO3HAHUYM OKPYIKAKOIIEro Mupa.

®usuka - Hayka o mpupope. ABnaennsi npupoapl. @usnueckue SABIeHUS: MeXaHUUYECKHe,
TeIIOBbIE, 3JIEKTPUUECKIE, MATHUTHbIE, CBETOBBIE, 3BYKOBLIE.

Ousuveckue BenuunHbl. V3mepenme ¢usmuuecknx BeanmumH. Dusudeckue mnpuOOpHI.
[TorpemHocTh M3MepeHuit. MeskayHapoaHast CUCTeMa eIVHMAILIL.

Kak ¢usuka u mpyrue ecrecTBeHHble HAyKM M3yuyaloT Ipupony. EcrecTBeHHO-HAay4YHBIN
MeTOJl TIO3HAHMS: HabJofeHne, TOCTAaHOBKA HAyYHOTO BOIIPOCA, BBbIABIMKEHNE TUIIOTE3,
9KCIIEPMMEHT II0 IIpOBepKe TUIOoTe3, OObsCHeHue Habmomaemoro spieHus. OmucaHue
(busnueckux SIBJIEHUN C TTIOMOIIBIO MOJIEJIE.

demoncmpauuu.

1. MexaHnuueckue, TeIJIOBbIE, 3JIEKTPUUECKIE, MATHUTHbIE, CBETOBbIE SIBJIEHS.

2. @usmueckue MpuoOOPHI U Mpoleaypa MPSIMbIX U3MEPEHMI aHAJOTOBbIM M IIM(GPOBBIM

puOOPOM.

JlabopamopHele pabomas! u onvimel.

OnpepeneHne 11eHbI JeJIeHMs IIKaIbl U3MEPUTETHHOIO IpUbopa.

WsmepeHne pacCTOSTHMIA.

WsmepeHne o6bEMa SKMAKOCTU U TBEPAOTO TeJa.

OnpeneneHne pa3MepoB MajbIX TeJl.

Wsmepenne TtemmepaTypbl IpM IOMOIIM SKUIKOCTHOTO TEPMOMETpPA M JdaT4YMKa
TeMIIepaTyphbl.
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IIpoBemenne uccieqoBaHMs IO IIPOBEPKE TMUIIOTE3bI: OaJbHOCTh ITOJIETA IApUKa,
MYIIIEHHOT'O TOPU30HTAIBHO, TEM OOJIbIIIe, UeM OOJIbIIIE BHICOTA ITyCKA.

Pa3spen 2. IlepBoHavasibHbIe CBeJEHUS O CTPOEHNMM BelliecTBa.

CTpoeHne BellecTBa: aTOMbl M MOJIEKYJbl, uX pasmepbl. OIbITHI, JOKa3bIBalOLLe
IMCKPETHOE CTPOEeHME BelllecTBa.

IBmkenne dactui] BerecTBa. CBsI3b CKOPOCTM OBVDKEHMSI YaCTUI[ C TeMIIEpaTypoO.
bpoyHoBckoe nBuskenme, muddysusa. BsaumopeincTBue 4YacTUIl BEIIECTBA: IPUTSIKEHUE U
OTTaJIKMBaHMeE.

ArperaTHble COCTOSIHMSI  BeIlleCTBa: CTPOEHMEe Ta3oB, JKUIKOCTeN U TBEPOBIX
(KpUCTJITMUECKMX) Tejl. B3auMMOCBSI3b MEXIY CBOMCTBaMM BEILIECTB B PasHbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHueM. OCOOGEHHOCTM arperaTHbIX COCTOSTHUIA
BOJIbI.

Hemoucmpayuu.

1. HabGmomeHnne 6pOyHOBCKOTO OBVKEHMSI.

2. Hab6monenne quddysnumn.

3. HabGmopeHue SIBJIEHUI, OOBSICHSIIOIINXCS MPUTSDKEHMEM MJIM OTTAJIKMBAHMEM YaCTMUI]

BeIleCTBa.

JlabopamopHele paboms! u onvimel.

1. Ormenka guaMmeTpa aToMa METOIOM PSIIOB (C MCIOIb30BaHMeM ¢GoTorpaduin).

2. OmbIThI 110 HAGIIOAEHMIO TEIIOBOI'O PACIIMPEHNS Fa30B.

3. OMmbITHI IO OOHAPYKEHUIO OEIICTBUSI CUJI MOJIEKYJIIPHOT'O IIPUTSKEHMS.

Paspen 3. JIBuskeHne u B3aMOeliCTBYE Tell.



Mexannueckoe maBiKeHue. PaBHOMepHOe U HepaBHOMepHoe ABIsKeHue. CKOpOCTb.
CpenHsst CKOPOCTb IPY HEPABHOMEPHOM ABVDKEHUM. PacyéT myTu 1 BpeMeHy IBUSKEHMUS.

SIBmeHne wuHepiuu. 3aKOH MHepHMM. BsaumomencTBue Tes Kak MPUYMHA M3MEHEHMS
CKOpPOCTM OBIDKEHMsT Tejl. Macca Kak Mepa MHepPTHOCTM Teja. [lmoTHocTh BemiectBa. CBSI3b
IJIOTHOCTY C KOJIMUECTBOM MOJIEKYJI B eOuHMIEe 0ObEMa BellleCTBa.

Cwia Kak XapakTepucTMka B3aumopmeicTBus Ten. Cuya yrmpyroctv u 3akoH ['yka.
W3mepeHne cuiIbl C MOMOIIIBIO IMHAMOMeETpa. SIBjIeHne TAroTeHnst 1 cua TsokecTr. Cuiia TSsKeCTr
Ha Apyrux miaHetax. Bec Tesna. HeBecomocTs. CrioskeHue i1, HallpaB/I€HHbIX 10 OJTHO ITPSMOIA.
PaBuopeiictByromas cui. Cuia Tpennsi. TpeHne CKOIbXXeHUs 1 TpeHue MoKosi. TpeHne B pupoae
U TEXHUKE.

demoncmpauuu.

Hab6monenne MexaHM4eCKOro IBUKEHMS TeJla.

W3mepeHne cCKOPOCTY IMPSIMOJIMHEITHOTO ABVKEHMSL.

Habmiomenye sIByieHUsT MHEPLIVMN.

Hab6onenne n3MeHeHNs CKOPOCTY TIPY B3aMMOIEICTBUM TeT.

CpaBHeHMe Macc 0 B3aMMOJENCTBUIO Tel.

CroskeHue cuJji, HalrpaBJIEHHBIX 110 OJTHOM ITPSIMOIA.

JlabopamopHele pabomas! u onvimel.

1. Ompenenenve CKOPOCTM PaBHOMEPHOTO IBVKEHMS (IIapyKa B JKUAKOCTM, MOMEIN
9JIEKTPUYECKOTO aBTOMOOWIIS U Tak Jajiee).

2. Ormpenenenre cpelHEN CKOPOCTY CKOJIbKEHMSI OpPycKa WM IIapyuKa M0 HaKJIOHHON

TIJIOCKOCTH.

OrpeneneHe MIOTHOCTM TBEPIOTO TeJIa.

4. OmnbIThl, JeMOHCTPUPYIOIIME 3aBUCUMOCTb pacTssKeHus (medopmaiyy) MpPYsKUHBI OT
MIPUJIOKEHHOM CUJIBI.

5. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIBI TPEHMSI CKOJIbKEHMSI OT Beca TeJja U
XapaKTepa COMPUKACAIOIINXCST TTOBEPXHOCTEIA.

Pasnen 4. laB/ieHne TBEPABIX TeJ, SKMIKOCTEN U ra3oB.

IaBnenne. Crioco6bl YMEHbIIIEHNS U YBeIMueHus gaBjieHns. JlaBjaeHne rasa. 3aBMCUMOCTb

SANNANE I S

«

IaBJIEHMSI Ta3a OT 00bEMa, TeMiiepatyphl. [lepemava qaByieHUsT TBEPALIMU TEIAMU, XUAKOCTIMU U
rasamu. 3akoH Ilackansa. ITHeBMaTmueckme MalllMHbBI. 3aBUCUMMOCTD JaBJE€HUS >KUOKOCTU OT
ry6unbl.  ['mapocratuueckmii  mapagokc. CooOiiarworimecs cocynbl. ['mapaBindeckue
MeXaHU3MbI.

Atmocdepa 3emsin u atMochepHoe maBieHue. [IpyMUMHBI CyIIECTBOBAHMS BO3IYIITHON
o6onouku 3emsn. OmbiT Toppuuennu. Msmepenme atmochepHOro maBjeHMs. 3aBUCUMOCTD
atrMoc(epHOro [AaBjieHUSI OT BBICOTbI Haj YypoBHeM Mops. I[IpubGoOpbl I M3MepeHUs
aTMoc(hepPHOro IaBJIeHMSI.

IevicTByMe KUIKOCTY U ra3a Ha MOTPY;KEHHOE B HMX TeJIo. BoITaskMBaroias (apXuMenoBa)
cwita. 3akoH Apxumena. IlnaBanne Tes. BosmyxoriaBanne.

Hemoucmpayuu.
3aBUCUMOCTD JIaBJIEHMS ra3a OT TEMIIepaTyphl.

INepenaua gaBaeHus KUIKOCTHIO ¥ Ta30M.
Coob6miarommecs: COCy/Ibl.

I'mpopaBianyeckuii mpecc.

[TposiBiienne meiicTBUSI aTMOCHEPHOTO TaBJIEHMSI.
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3aBUCUMOCTh BbITaJ'[KI/IBaI'OU.[eﬁ cuIbl OT O0O6BbEMa I'IOI‘py}KéHHOI‘/JI YaCTn Tejla U
IIJIOTHOCTU KUIAKOCTU.

PaBencTBO BbITa)'IKI/IBaIOLLLeI‘/JI CIJIbI BECYy BBITECHEHHO JKUOKOCTH.

VYcnoBue 1jIaBaHMs TeJI. IJIaBaHMe WU MMorpy>keame TeJd B 3aBUMCMMOCTM OT
COOTHOILIeHMS TJIOTHOCTE Tejia U JKUOKOCTU.

JlaGopamopHste paGombsl U onblinol.

1.

UccrnemoBanme 3aBMCUMOCTY Beca Tesia B BOZe OT 0ObEMa MOTPYKEHHOM B XXUAKOCTD
YyacTy Tesia.

OrnpenesneHne BBITAJIKMBAIOIIEN CUJIbI, OEMCTBYIOIIEN Ha TeJJo, IOTPY’KEHHOE B
SKUIKOCTb.

ITpoBepka HE3aBMCMMOCTHM BbITAJIKMBAOIIEN CUJIbI, IEMICTBYIOIIEN Ha TEJIO B XKUIKOCTH,
OT MaccChl TeJla.

OrbIThI, JEMOHCTPUPYIOILME 3aBMCUMOCTD BBITAJIKMBAIOILIEN CUJIbI, TEMCTBYIOIIEN Ha
TEJIO B XXUAKOCTM, OT 0ObEMa MOTPYKEHHOM B SKMIKOCTb YaCTU TeJIa M OT TUIOTHOCTU
SKUIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMpPOBaHME JIOOKM MU OIpefeseHune eé
I'PY30IO0IbEMHOCTH.

Paspen 5. Pa6oTa  MOIIHOCTD. DHEprus.

Mexaunueckast pabota. MOIIHOCTb.

[IpocTbie MexaHM3MBbI: pbIuar, 610K, HaKJIOHHAs TJI0CKOCTh. [IpaBuio paBHOBeCHs pblyara.
[IpumeHeHMe mpaBMia paBHOBeCHSI pbluara K OJIOKY. «30y10Toe mpaBuyio» mexanmku. KITJI

MPOCTBIX MeXaHM3MOB. [IpocTbie MexXaHM3MbI B OBITY M TEXHUKE.
Mexannueckast sHeprusi. Kunetnueckas 1 rnoreHmyanbHast sHeprus. IpeBparienne ogHOTo
BUAA MEXaHMYECKOV SHEPTUU B APYTOil. 3aKOH COXpaHEHMSI SHEPTUM B MEXAHMKE.

demoncmpauuu.
1. TIpumepbl MPOCTHIX MEXAaHU3MOB.
JlabopamopHnele pabomas! u onsimel.
1. Omnpepenenne pabOThl CWIbI TPEHMUS IIPU PABHOMEPHOM [IBMKEHMM Teja IIO
TOPU30HTAIbHOM ITOBEPXHOCTH.
2. MUccnemoBanue ycioBui paBHOBECHS pblyara.
3. Usmepenne KII[ HaKJIOHHOM IIJIOCKOCTH.
4. W3syueHue 3aKOHA COXpPaHEHMS MEXaHNYECKOM SHEPTUM.
8 KJIIACC

Pasgnesn 6. TerioBbie IBIeHMS.

OcHOBHbIE TTOJIO’KEHUST MOJIEKYJISIPHO--KMHETUYECKON TeopuM CTPOeHus BelllectBa. Macca
M pasMepbl AaTOMOB ¥ MoJieKyJ. OImbITbl, IOATBEPKOAIOIINE OCHOBHBIE ITOJIOSKEHUS
MOHEKyanHO-KI/IHGTM‘IECKOﬁ TEOpUN.

Mogenu TBEPHOro, KUIKOIO U Ira3000pasHOro COCTOSIHMUI BeliecTBa. Kpucrammueckue u
amopdusbie Teja. OObsICHEHNE CBOVICTB I'a30B, SKUIKOCTEN U TBEPIBIX T€JI HA OCHOBE MOJIOKEHUIA
MOJIEKYJIIPHO--KMHeTUYecKoil Teopuu. CMauMBaHMe M KamWUISpHbIE SIBJIeHUS. TeIioBoe
pacilpeHue U cKaTue.

Temneparypa. CBsI3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO MIBVSKEHMSI YaCTMUII.
BuyTpennss sueprus. Crioco6bl M3MEHEHMsI BHYTPEHHE SHEPTUM: TeIJIonepeaaya M cCoBepiieHmne

paboThI.

BI/I,ILbI TerJionepenaun: TeJIOInpoBOOHOCTb, KOHBEKI M, N3JIYyUEHNE.



KommuectBo TemoThl. YenbHas TeIJIOEMKOCTb BellleCcTBa. TeIioo6MeH U TeIIOBOe
paBHOBecHe. YpaBHeHMe TeIioBoro 6OanaHca. IlnaByeHue U oTBepaeBaHMe KPUCTAIMUECKUX
BEIeCTB. YIeNbHas TeIioTa IuiaBjeHust. I[lapoobpasoBaHue u KoHpaeHcanus. VicmapeHue.
Kunenme. YpmenbHas Temiora mnapooOpa3oBaHMs. 3aBUCUMMOCTb TeMII€paTypbl KUIIEHUSI OT
aTMoc(epHOro JaBJIeHMS.

BnaxHocTts Bo3myxa.

DHeprus ToImBa. Y AeabHas TeIIoTa CrOPaHus.

[Mpuuuumnel pabotsl TeroBbiXx naBuratesern KIIJI TemnoBoro npurartesnsi. TermioBbie
IBUTATEJIM U 3allATa OKPYSKAIOIIEeN Cpebl.

3aKOH COXpaHeHMs U IpeBpalleHNsI SHEPIUM B TEIJIOBBIX MPOLIECCax.

demoncmpauuu.

Habmromenne 6poyHOBCKOTO OBVKEHMSI.

Habmonenne nuddysnumn.

Habmomenye gBjieHMII CMauMBaHMS M KaVJUIIPHBIX SIBJIEHUIA.

Hab6omeHne TemnmoBoro paciuypeHus Tell.

VsmeHeHme maBiieHNs rasa Ipy U3MeHeHUM 00bEMa M HarpeBaHUM MUJIU OXJIasKIEeHUM.
IIpaBuia M3MepeHus: TeMIepaTypbl.

Bupnpr Terionepemaun.

OxnaskgeHye Mpy COBepILeHU) PaboThI.

9. HarpeBaHue pu cCoBepIlIeHN PabOThI BHEIITHUMM CUJIAMM.

10. CpaBHEHME TEIUIOEMKOCTEN Pa3IMYHbBIX BEIECTB.

11. Habmonenne KumneHus.

12. HabmromeHne OCTOSTHCTBA TEMITEPATyPbI IIPU TUTABJIEHUA.

13. Moneny TeroBbIX ABUraTesIei.

JlaGopamopHsle paGomsl U onslinsl.

OrbITHI IO OOGHAPYKEHNIO AEMCTBUST CUJT MOJIEKYJITPHOTO TIPUTSIKEHMS.

OnbIThI IO BBIPAILMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.

OMBbITHI IO HAGTIOJEHNIO TEIJIOBOI'O PaCILIMPEHMSsI Ta30B, SKUIKOCTEN U TBEPIBIX TeJI.
OrnpeneneHne maBjeHus BO3oyXa B Oa/JIOHe ILIIPUIIA.
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OmnbIThl, EMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJeHUs BO3QyXa OT ero oObéMa u
HarpeBaHMs UM OXJIAKIEHMSI.

o

IIpoBepka TruUIIOTE3bI JIMHEHHOW 3aBMCUMOCTM IJIMHBI CTOJIOMKA >SKMUIOKOCTU B
TepMOMETPUUECKON TpyOKe OT TeMITepaTyphl.
7. HabmiomeHue usMeHeHMsT BHYTPEHHEN SHEPIUMM Tejia B pe3ysbTaTe TeIvlonepenadn u
PabOoThI BHEIITHUX CUJL.
8. MHcciemoBaHue sIBJIeHMST TEIVIOOOMEHA IPY CMEIIMBAHUM XOJIOTHOM U rOpsueii BOIbI.
9. OrmpeneneHnue KOJMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAONM IIpM TEIIOOOMEHe C
HarpeTbiM MeTa/UIMYeCKUM LIMIUHAPOM.
10. Omnpenenenne yneabHOM TEIVIOEMKOCTY BEILIECTBA.
11. UccnegoBanue mpoiiecca ucapeHus.
12. Onpepenenne OTHOCUTEILHON BJIaSKHOCTY BO3IyXa.
13. Onpenenenye yneabHOM TEIUIOTHI TIABIEHMS JIblIa.
Pasgesn 7. DiekTpuyecKyue ¥ MarHUTHbIE SIBJICHMS.
DyiekTpusanys Tesl. JIBa poma 3JIeKTpuueckux 3apsaaoB. B3auMomenicTBue 3apsisKeHHbIX TeT.
3akoH KysioHa (3aBMCUMOCTb CUJIbI B3aMMOEMCTBUS 3apSKEHHBIX TeJl OT BeJIMUYMHBI 3apsiioB U
PACCTOSTHUSI MEKIY TeJIaMu).



OiekTpuueckoe mosie. HanpsskKEHHOCTD 371eKTpMUYecKoro mosis. IIpyMHmun cyneprnosuimn
9JIeKTPUYECKUX 1oJiel (Ha KaYeCTBEHHOM YpPOBHe).

Hocurenn snexktpuyeckux 3apsimoB. DJjeMEHTapHbBIN 3djeKTpudeckuii 3apsia. CTpoeHne
aroma. IIpoBOIHMKY U IUIEKTPUKN. 3aKOH COXPaHEHMS 3JIEKTPUUECKOTO 3apsiaa.

OJIeKTPUYECKMII TOK. YCJIOBUSI CYIIECTBOBAaHMSI 3JIEKTPUUECKOTO TOKa. VICTOUHMKMU
MMOCTOSTHHOTO TOKa. [leiiCTBUS 3JIEKTPMUYECKOrO TOKa (TeIuioBoe, XMMWYECKOe, MarHUTHOE).
DJIEKTPUYECKUI TOK B KUIKOCTIX U ra3ax.

OnekTtpuueckasi menb. Cuia ToKa. OJyeKkTpuyeckoe HampspkeHme. CompoTUBIEHME
MPOBONHMKA. YeJIbHOE COIpPOTMBJIeHMe BelllecTBa. 3akoH Oma [y  ydacTKa Leln.
[TocnemoBaTeibHOE U MapalieIbHOE COeIVIHEHME TPOBOSHUKOB.

Pabora ¥ MOIIIHOCTh 3JIEKTPUYECKOrO TOKa. 3aKoH [skoymsi-JleHiia. DyieKTpudyeckue 1emnmu
Y TIOTPEOUTENIN JIEKTPUUECKON SHeprum B ObITy. KopoTkoe 3amMbIKaHue.

[TocTossHHBIE MarHMTbl. B3aumopelicTBie IOCTOSHHBIX MarHMTOB. MariumtHoe IIoJe.
MaruuTHoe 1moJjie 3eMJIM ¥ ero 3HaueHue OJ1 >ku3Hu Ha 3emie. OnbIT Ipcrena. MaruuTHoe mnoJie
3JIEKTPUUECKOro TOKa. IIprMeHeHMe 3/1eKTPOMarHuToB B TexHMKe. JlelicTBue MarHMTHOTO IOJIs
Ha IIPOBOJHMK C TOKOM. OJIEKTPOABUIATe/Ib IIOCTOSSHHOrO TOKa. Vcmosb3oBaHue
3JIeKTpOABUTaTEsIeN B TEXHNYECKMX YCTPOMCTBAX U Ha TPAHCIIOPTE.

OmbiTel  @apanes.  SBieHue  s1eKTpoMarHUTHOM  mHAYKiImu. [lpaBmwio  Jlewia.
OnekTtporeHeparop. CrocoObl TMMOSYYEHUST 3JIEKTPUUECKON SHEPIUM. OIJIEKTPOCTAHLIMM Ha
BO30OHOBJISIEMbBIX ICTOUYHUKAX SHEPTUM.

demoncmpauuu.

DJIeKTpu3aLus Tel.

IlBa poja 3/IeKTPUUYECKUX 3aPSI0B M B3aMMOMEMCTBME 3apS>KeHHBIX Tel.
Y CTPONCTBO U AEMCTBUE JIEKTPOCKOIIA.

DJIeKTpoCcTaTMUeCKast MHIYKIIMSL.

3aKOH COXpaHeHMsI JIEKTPUUYECKUX 3apSII0B.

ITpoBOmHUKM U TUSEKTPUKNA.

MopgenpoBaHyue CUJIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJISL.

M cTOYHMKY TOCTOSIHHOI'O TOKA.
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IlenCcTBUST 3JIEKTPUYECKOTO TOKA.
. DNEeKTPUYECKUIA TOK B JKUAKOCTHA.
. 'asoBbIi1 paspsy.
. IamepeHue cuiibl TOKa aMIIEPMETPOM.
. IsmMepeHme 3/1eKTpMUUeCKOTO HAMPSKEHMST BOJIbTMETPOM.
. PeoctaT 1 Marasus conmpoTUBJIEHUIA.
. B3anmopeiicTBme MOCTOTHHBIX MarHUTOB.
. MonenpoBaHue HEBO3MOXKHOCTH pasjiesieHusI TTOJIF0COB MarHuTa.
. MogenupoBaHye MarHUTHBIX TTOJIEN TTOCTOSTHHBIX MarHMTOB.
. OnerT dpcrena.
. MarauTHoe 1mosie Toka. JJeKTPOMarHur.
. [leiicTBME€ MarHUTHOTO I0JISI Ha MPOBOJHMUK C TOKOM.
. ONeKTpOoABUTATEJIb ITOCTOSTHHOTO TOKA.
. UccnenoBanme siBjeHMs 3JIEKTPOMArHUTHOM MHIYKIIUNA.
. OnbrTel Dapages.
. 3aBUCUMMOCTDb HaIpaBJIeHNsI MHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHMKHOBEHMS.
. DJIeKTporeHepaTop MOCTOSTHHOT'O TOKa.

N NN DN DNDN PR /= = e e
VT I DD — O 00010 il W DN — O



JlaGopamopubsie paGomsl u onslimasi.

OrbIThI IO HAGTIOJEHNIO 3JIEKTPU3ALINN TeJT UHAYKIMEN U TIPU COTPUKOCHOBEHUM.
UccrnenoBanme geiCcTBUST 3JIEKTPUYECKOTO TOJIST Ha MIPOBOHNUKA U TUIJIEKTPUKIA.
C6opka 1 mpoBepKa paboThl 3JIEKTPUYECKOI LIeTM MOCTOSTHHOTO TOKa.

W3mepeHne u peryamMpoBaHue CUIbl TOKA.

W3smepeHne u peryapoBaHue HampsiKeHMs.

WccnenmoBanue 3aBUCMMOCTM CUJIBI TOKA, UIYIIETO Yepe3 Pe3uCTOp, OT COMPOTUBIIEHMS

SANRATE SN A

pe3nucTopa 1 Halpsi>KeHus Ha pe3ucTope.

7. OmbITbl, JIEeMOHCTPUPYIOIIYE  3aBUCMMOCTb  3JIEKTPMUECKOTO  COMPOTUBJIEHUS
IIPOBOJHMKA OT €ro AJIMHBI, IJIOIIaAN IIOIIEPEeYHOro CeYeHnsda 1 Mmarepualsa.

8. TIpoBepka mpaBmiia CJIOKEHMS HATIPSKEHMI TIPU TI0CJ/IeIOBATEIbHOM COEIVIHEHUN IBYX
PEe3UCTOPOB.

9. TlpoBepka mpaBwia [IJis CWJIbI TOKA IIPU TMapaieJIbHOM COeIMHEHUM Pe3UCTOPOB.

10. Ompenenenre paboThI 3JIEKTPUUECKOTO TOKA, UIAYIIETO YEPE3 PE3UCTOP.

11. Onpepenenne MOIIHOCTY 3JIEKTPUUECKOrO TOKA, BbIJEJIIEMON Ha Pe3UCTOpE.

12. VccnepoBanne 3aBUCMMOCTY CUJIbI TOKA, MIYIIETO Yepes JIAMIIOUKY, OT HaIlpSsKeHMsT Ha
Hel.

13. Onpepenenne KII[ Harpesarens.

14 I/ICCJ'Ie}:[OBaHI/Ie MArHmMTHOI O B38.]/IMOI[€]7[CTBI/I$[ IIOCTOSIHHBIX MAarHMTOB.

15. VisyuyeHne MarHMTHOIO IIOJII ITOCTOSIHHBIX MAarHUTOB IIpM MX OOBEOMHEHMM U
pasmesieHuMN.

16. ViccnegoBanne IeCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCMMOCTb CUJIbI B3aMMOIEMCTBYST KaTYIIIKM C TOKOM U
MarHuTa OT CUJIbI TOKA M HaIlpaBJIeHNsI TOKA B KaTYIIIKe.

18. M3yuenne meicTBMSI MAarHUTHOT'O TOJISI HA IIPOBOJHMUK C TOKOM.

19. KoncTpyupoBaHnue 1 nsydeHue paboThl 3JIeKTPOIBUTATETSI.

20. Nsmepenne KI1]/I ssmekTpoaBuraTeIbHOM YCTaHOBKU.

21. OnbIThl MO MCCAENOBAHMUIO SIBJIEHMSI 3JIEKTPOMAarHUTHOM MHIYKIMMU: MCCIeIOBaHue
M3MEeHeHUI 3HaUeHus ¥ HallpaBJIeHMs] MTHAYKIMOHHOTO TOKa.

9 KJIACC

Paspen 8. Mexaumnueckue siBJIeHMUSsI.

Mexannueckoe npukeHue. MartepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEBHOCTh
MeXaHMYeCKOro [ABIDKeHUs. PaBHOMepHOe WIpSIMOJIMHENHOe [BUsKeHMue. HepaBHOMepHOe
npsiMoOJIMHeHOe ABvsKeHne. CpemHsiT M MIHOBEHHasi CKOPOCTh Tejla IpU HepaBHOMEPHOM
IBVKEHUN.

Y ckopenne. PaBHOyCKOpeHHOe MpsIMOoMHeHoe aBinkeHne. CBobogHoe nageHue. OmIbIThI
Tanmmnes.

PaBHOMepHOe ABIKEHME MO OKPYKHOCTU. [lepuom m uacrora obpaienus. JIuHeiHas u
yryioBasi ckopocTtu. LleHTpocTpeMuTeIbHOE YCKOpPEHMeE.

[Tepsbiit 3akoH HbioToHa. Bropoit 3akoH HbioroHa. Tpetuit 3akoH HbiotoHa. [TpmHiumn
CYNePHO3ULINN CUJL.

Cuna ymopyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPeHMSI CKOJIBXKEHMS, CUJIa TPEeHUS
TIOKOSI, IPyT1e BUIbI TPEHUSI.

Cwia TSDKeCTM UM 3aKOH BCEMMPHOTO TSTOTEHUSI. Y CKOpeHMue CBOOOIHOrO TaAeHus.
IByskenne mmaHeT BOKpyr CosiHila. IlepBast Kocmimueckasi CKOpocTb. HeBecoMoCTb 1 TieperpysKu.



PaBHOBecue MaTepuasbHONM TOUKM. AOCOJIIOTHO TBEpOE Teslo. PaBHOBecKe TBEPIOro Tesia

C 3aKPEeIIEHHON OChIo BpalleHusi. MoMeHT cuiibl. LleHTp TSKecTu.

Nmnynbe Tena. MsmeHeHnne mmmysibca. Mmysibe cuiibl. 3aKOH COXPaHEHMSI MMITYJIbCA.
PeakTuBHOe gBIOKEHME.

MexaHnyeckass paboTa M MOIIHOCTb. Pabora cwi TsDKecTu, ymnpyroct, tpeHusi. CBsi3b
sHeprum ¥ pabotel. [loTeHIManbHas SHepPrus Teja, MOJHSITOTO HAaM TMOBEPXHOCTbIO 3€MJIN.
[ToTeHumanbHast SHEPTUS CKATOM MPY>kKMHbI. KuHeTnueckas sHeprusi. Teopema 0 KMHETUYECKOI

SHEpPrumn. 3aKkoH COXpaHeHus MeXaHMYeCKOo SHEPIUN.

demoucmpauyuu.

1. HabGmromeHne MmexaHMUeCKOTO ABVDKEHMS TeJla OTHOCUTEIbHO Pa3HbIX TeJl OTCUYETA.

2. CpaBHeHMe ITyTeM U TPAEKTOPUI OBMKEHMSI OJHOTO M TOTO K€ TeJla OTHOCUTEJIbHO
pa3sHbIX TeJl OTCUETA.

3. 3mepeHne CKOPOCTU ¥ YCKOPEHMS MPSIMOJIMHENHOTO IBVKEHMSI.

4. VccnepoBaHue MPU3HAKOB PaBHOYCKOPEHHOTO ABVKEHMS.

5. HaGmoneHne OBMKEHMS TeJla IO OKPY>KHOCTH.

6. HabGmopeHne MexaHMYECKMX SIBJIEHMIA, IPOUCXOASIINX B CUCTEME OTCUETa «Teserxkkar»
Py €€ paBHOMEPHOM ¥ YCKOPEHHOM ABVKEHUM OTHOCUTEJIbHO KabuHeTa (pusmKu.

7. 3aBUCUMOCTb YCKOpPEHMSI Tejla OT MacChl TeJia U IeMCTBYIOIIEN Ha HErO CUJIbL.

8. Habmopenne paBeHCTBa CUJI IIPY B3aMMOMEMCTBUM TeJI.

9. U3meHeHMe Beca Tejia Mpy YCKOPEHHOM JIBVIKEHUM.

10. ITepemaua MMIy/IbCca IpyM B3aMMOIECTBUM TeJI.

11. TTpeobpasoBaumst SHEPTUM TP B3aMMOIEICTBUA TeJL.

12. CoxpaHeHne UMITy/IbCa MIPU HEYIIPYTOM B3aVMOZENCTBUMN.

13. CoxpaHeHne MMITyJIbCa Py aOCOJIIOTHO YIIPYTOM B3aMIMOJE/ICTBUN.

14. HabmomeHne peakTMBHOTO IBMSKEHMS.

15. CoxpaHeHye MeXaHMYECKOM SHEPruu IIpy CBOOGOIHOM IMageHUNA.

16. CoxpaHeHne MeXaHMYECKOV SHEPTUM TIPU IBUKEHUM TeJIa MO Ne/iICTBUEM MPYKUHBDI.

JlaGopamopHsle paGomsl U onslinsl.

1.

®©

KoHcTpynpoBanme TpakTa Ojis1 pasroHa ¥ JajibHENMIEero PaBHOMEPHOrO IBVKEHUS
IIapyKa VJIN TEJEXKKNA.

OrmpeneneHne cpemHell CKOPOCTM CKOJIbKEHMsI OpycKa MM OBVDKEHMS IIapuKa Io
HaKJIOHHOM TIJIOCKOCTM.

Ornpenenenne yCKOpeHUs Tejla IIPM PAaBHOYCKOPEHHOM [BMKEHUM II0 HaKJIOHHOM
TIJIOCKOCTH.

WccremoBanme 3aBUCMMOCTM YTV OT BPeMEHM MPU PaBHOYCKOPEHHOM JIBVIKEHUM 6e3
HavyaJIbHOV CKOPOCTH.

[TpoBepka rurmoTesbl: ecyiu Mpy paBHOYCKOPEHHOM JBM>KeHUM 6e3 HauaIbHOM CKOPOCTH
ITY TV OTHOCSITCSI KaK Psifi HEUETHBIX UMCEJI, TO COOTBETCTBYIOIIVE ITPOMEKYTKM BpEMEHM
OIVIHAKOBBI.

UccnenoBanue 3aBUCUMOCTM CWJIbl TPEHMSI CKOJIbKEHUSI OT CWUJIBI HOPMAaJbHOT'O
IaBJIEHUS.

Omnpepenenne Ko3pPuieHTa TPEHNUST CKOJIbKEHMSI.

OmnpeneneHne >KECTKOCTU TPY>KUHBL.

Onpenenenne paboTbl CWJIBI TPEHMS IIPM PABHOMEPHOM IOBVOKEHMM Teja IO
T'OPU30HTAJIbHON ITIOBEPXHOCTH.



10. Onipenenenue paboOTbl CWIbl YIOPYTOCTM TIpU TOOBEME TpPy3a C MCIOJIb30BAaHMEM
HEITOABMKHOTO ¥ TOJBM;KHOTO GJIOKOB.

11. Vi3yueHne 3akKOHa COXpaHEHMST SHEPTUN.

Pasnen 9. Mexaumnueckue Ko/ie0aHus M BOJIHBI.

Koneb6arenbHoe aBuskeHue. OCHOBHbIE XapaKTEPUCTUMKM KOJIeOGaHMIA: TEepUOJ, YacToTa,
aMILIMTyJa. MareMaTuueckKuil ¥ TPYKMHHBIA MasSTHMKU. [IpeBpailieHue SHepruu Mpu
KoJiebaTe/IbHOM [BVKEHUN.

3aryxatoiye Konebanus. BoiHykneHHble Konebanus. PesoHanc. MexaHuyeckue BOJIHBI.
CBoiicTBa MexaHMUeCKUX BOJIH. [IpomosbHbIE U MoTepeyHbie BOTHBI. [IJIMHA BOJIHBI ¥ CKOPOCTh
eé pacripoctpaHeHusi. MexaHnuyeckye BOJHbI B TBEPJIOM TeJie, CeICMUUYECKIEe BOJTHBI.

3ByK. ['poMKOCTb 3BYyKa 1 BbicOTa TOHA. OTpaskeHne 3Byka. HGpa3ByK 1 yIbTPasByK.

demoucmpauyuu.

Hab6nogenne koneb6annii Tes1 moj JeMCTBUEM CUITbI TSDKECTU M CUJTbI YIIPYTOCTH.
Hab6monenne konebanuii rpysa Ha HUTYU U Ha TIPY>XKUHE.

Hab6sonenmne BbIHYKIEHHBIX KOJIEOAHMI ¥ Pe30HAHCA.

PacnipocTpaHeHne MpoAOIbHBIX M MTONEPEUHBIX BOJH (Ha MOJEN).
HabmrogeHne 3aBUCMMOCTY BBICOTBI 3ByKa OT YaCTOTHI.

SANRANESEE Al e

AKyCTHYeCKUI pe30HaHC.
JlabopamopHele pabomes! u onsimel.
1. Omnpepnenenyre yaCcTOTHI ¥ IIepMOAA KOJeOaHMIi MaTEMaTUUYE€CKOTO MasiTHMKA.
2. OmnpeneieHne 4acTOThI U Iepuoa KoiebaHui MPy>KMHHOTO MasiTHMKA.
3. HccrmemoBaHue 3aBUMCHMMOCTM Iepuofa KoyiebaHMl TOABEIIEHHOTO K HUTU TIpy3a OT
IJIMHBI HATHU.
4. UccnepmoBaHue 3aBUCUMMOCTHM Iepuofa KOJeGaHMii MPYKMHHOTO MAasiTHMKA OT MacChl
rpysa.
5. TIpoBepka He3aBMCMMOCTM Iepuofa KoyjiebaHuii rpysa, MOABEIIEHHOTO K HUTH, OT
Macchl rpy3a.
6. OmnbIThI, IeMOHCTPUPYIOIIME 3aBUCUMOCTD ITeprofa KoyiebaHui MPY>KMHHOIO MassTHUKA
OT MacChl I'py3a " JXKECTKOCTY MPY>KUHBI.
7. Wi3mepeHue yCKOpeHMsI CBOOOIHOTO IMaleHNsI.
Pasgesn 10. DyieKTpoMarHMTHOE IOJIe U 3JIEKTPOMarHUTHbIE BOJIHBI.
DJIeKTPOMarHUTHOE II0jie. JDJIeKTPOMAarHuTHble BOJHBI. CBOJCTBA 3JIEKTPOMArHUMTHBIX
BoJiH. [1IKaia 3/1eKTpOMAarHUTHBIX BOJIH. VcIiosb30BaHMe 3/IEKTPOMArHMTHBIX BOJIH JIJIST COTOBO
CBSI3M.
DJIeKTpOMarHuTHas npupoja ceera. CKoOpocTh cBeTa. BosiHOBBIE CBOJCTBA CBeTa.
demoncmpauuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHoBBIe CBOVICTBA CBETA.
JlabopamopHele paboms! u onvimel.
1. WsyueHue CBOVCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMILHOTO TejleoHa.
Pasnen 11. CBeToBbIe IBJICHMUS.
JlyueBas mopmenb cBera. VcrouHuku cBeta. IIpsiMonMHeliHOe pacIpoCTpaHeHMe CBeTa.
3armenust Conriia n JIyael. OTpaskeHne cBeta. [1mockoe 3epraio. 3aKOH OTpaskeHMs CBeTa.
IIpenomnenne cBera. 3aKOH mpejomMiieHust cBera. [losiHOe BHYTpeHHee OTpaykeHMe CBETa.
Hcnonbp3oBaHMe MOJHOTO BHYTPEHHETO OTPAKEHMS B ONITUUYECKUX CBETOBOAX.



JIuuza. Xop usyueir B JsmH3e. OmnTudyeckast cuctema ¢oToanmapara, MUKPOCKOMA U
Teseckona. I'y1a3 Kkak onTuyeckas cucreMa. baM3opykocTb U 1aIbHO30PKOCTb.

Pasnoxkenne 6esoro cseta B criekTp. OmnbiTel HptoToHA. CIioskeHMe CeKTpabHbIX IIBETOB.
Hucnepcus caera.

demoucmpauyuu.

9.
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[IpsimonMHetHOe pacIpoCcTpaHeHe CBeTa.

OrpakeHne cera.

[Tonyuenne n3o6paskeHMii B IIJIOCKOM, BOTHYTOM ¥ BBIITYKJIOM 3e€pKaJiax.
[Tpenomnenue cBera.

Onruueckuii CBETOBO/I.

Xop syueii B cCOOMparoIen JTMH3e.

Xopm yueii B pacCcenBarolleil JIMH3e.

[Tonyuenne 1306paskeHMI1 C TOMOILBIO JIMH3.

[Tpuunun genctBust poTtoarmapara, MMKpPOCKOTA M TeJIeCKOora.

10. Mogenb riasa.

11. PasznoskeHne 6eyioro cBeTa B CIEKTP.

12. ITonyuenne 6eyioro cBeta Mpy CJIOXKEHUM CBETA Pa3sHbIX LIBETOB.
JlabopamopHele pabomas! u onvimel.

1.
2.
3.

N

WccnenoBanue 3aBUCHMOCTHM YIJIa OTPaskeHMsI CBETOBOTO JIyda OT yTJia MaieHMusl.
N3yueHne xapaKTepPUCTUK M300pasKeHMs peaMeTa B IIJIOCKOM 3epKaJie.
WccnemoBaHue 3aBMCMMOCTH YIJIa MIPEJIOMJIEHMST CBETOBOTO JIy4a OT yIJia MaJieHusl Ha
IPaHUIIE «BO3LYX—CTEKJIO».

[ToyuyeHne M306paskeHNI C TTIOMOIIBIO COOMPAIOIIEN JIMH3bI.

Onpenenenne GOKYCHOrO PaCCTOSIHUS M OIITUYECKON CUJIBI COOMPAIOIIEN JIMH3BI.
OMmBITHI IO Pa3/IOKEHUIO GEIOr0 CBeTa B CIEKTP.

OnbIThl MO BOCHPUSITUIO LIBeTa MPEeIMETOB IpPU MX HAOMIONEHUM uYepe3 IIBETOBbBIE
GuALTPBHI.

Paspen 12. KBaHnToBbIe sIB/IeHMUS.

OmnbiThl Pesepdopma u miaHerapHast Mogesib atoma. Mogenb atoma bopa. Mcnyckanme u
TorJjiolieHne ceeta aromomM. KauTol. JIMHeliuaThble CIIEKTPHI.

PannoaktuBHOCTh. Asbda-, 6era- M ramma-musaydyeHus. CTpoeHMe aTOMHOIO sapa.
Hyknonnass mMomenb aromHoro spapa. Ksorombl. PammoakTuBHBIE mpeBpailieHus. Ilepuop,
MoJIypacnasa aTOMHBIX sifiep.

AnmepHble peakiyy. 3aKOHbI COXPAHEHUS 3aPsITOBOrO M MaCCOBOI'O UMCeJI. DHEPrusl CBSI3U
aToMHBbIX gaep. CBsI3b Macchl U sHepruu. Peakiiuy cuHTesa u geyieHus aaep. VICTOUHMKY sHeprum
CoJtHiia 1 3B€31I.

Smepnas sHepreTuka. JleiicTBUS pagMOaKTUBHBIX U3TyUEHUI Ha SKMBbIE OPraHU3MbI.

Hemoncmpauuu.

SANRANE SN A

CnexkTpbl U3JTYyUEHUs] U TIOTJIOIIEHMS.

CneKkTpbl pa3/IMUHbIX Ta30B.

CnekTp Bomopoza.

Hab6momenye TpekoB B Kamepe BuibcoHa.

Pabota cuéTumka MOHM3UPYIOLINX U3TyUEeHUIA.

Peructpaiiyst nsmyueHnst IpUpPOIHbIX MUHEPAJIOB U MPOLYKTOB.

JlaGopamopHsie paGomsl U onviinsl.

1.

Hab6sronenne CIUTONIHBIX U JIMHENYATBIX CIIEKTPOB MU3TyUEHMS.



2. WUccnemoBaHue TpeKOB: M3MepeHME SHEPIUM YacCTUIIbI 10 TOPMO3HOMY NyTH (IO

dororpadusam).

3. H3mepeHne pagmoakTMBHOrO GOHA.

IToBTOpUTE/THHO-00001IIAIOIIINI MOAY/Ib.

[ToBTOpUTENbHO--0000ILIAIONIMIA  MOMAY/Ib IMpeJHasHauYeH MJIs CUCTeMaTu3alluu U
0060011IeHNST TIPEIMETHOTO COEPSKAHMS U OMBITA AESTEIbHOCTH, TPMOOPETEHHOTO MPU U3YUEHUN
BCero Kypca ¢m3uKy, a TakKe IJIisI TMOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY IO
busuke gy 06yUyaroOMMXCs, BHIOPABIIMX 3TOT YUeOHbIN ITpeaMeT.

[Tpyu u3yueHMy JaHHOT'O MOIYJISI PeaIU3YIOTCS M CUCTEMATU3MPYIOTCS BUIbI IeSITeJIbHOCTH,
Ha OCHOBE KOTOpbIX oOOecreuuBaeTcsl MOOCTVOKEHME TMIPeIMETHBIX U MeTaIllpeIMeTHbIX
IJIAHUPYEMBIX Ppe3yJIbTaTOB OO0y4eHus, (HOpMUPYETCS eCTeCTBEHHOHAy4YyHas TpPaMOTHOCTb:
OCBOEHMEe HayYHbIX METO/IOB MCCJIeIOBAHMS SIBJIEHVUI IIPUPOIbI ¥ TEXHUKY, OBJIaJIEHe YMEHUSIMU
OOBSICHATDh (M3NYECKME SIBJIEHMSI, TIPUMEHSIS TIOJTyYeHHbIe 3HaHMS, pelllaTh 3a1a4y, B TOM YMCJIe
KaueCTBEHHbIE U 3KCIIePUMEHTAJIbHbIE.

[TpyHIMTIMATbHO AEesITeTbHOCTHBIN XapaKTep JaHHOTO pasfesia peaiM3yeTcs 3a CYET TOrO,
yTO OOYYAIOIIMeCs BbITOJHSIIOT 3alaHysI, B KOTOPBIX UM IpeljiaraeTcs:

Ha OCHOBE ITOJTyYeHHbIX 3HaHUI PaclO3HABaTh ¥ HAYYHO OOBSICHSTh (U3MUUECKIUE SBICHNS
B OKPY’KaIoIIeN MPUPOJIE Y TTIOBCETHEBHOM JKU3HMU;

MCITOJIb30BaTh HAay4YHbIE METObl MCCAeNOBaHMS (PU3NYECKUX SIBJIEHUI, B TOM YMUC/E IS
MIPOBEPKY TUIIOTE3 U MOJYUYEHMST TEOPETUUECKUX BbIBOIOB;

OOBSICHITh Hay4YHble OCHOBBI HamboJiee BaKHBIX [TOCTVKEHUI COBPEMEHHBIX TEeXHOJIOTUM,
HampuMep, IPaKTUUECKOI'O MCIIOIb30BAHMS Pa3/IMUHbIX MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA
MpeBpallleHNsT ¥ COXPaHEeHNS BCeX U3BECTHBIX BUAOB SHEPTUM.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUS

N3yuenme Gu3nkuM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HaIpaBJIeHO Ha

OOCTMXKEHHME JIMYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX o6pa3013aTeanbe pe3yJibTaTOB.

B pesysnbraTe usyuenmss ¢Gu3MKM HAa YpPOBHE OCHOBHOTO o0OIlero o6pa3oBaHusl Y

obyuatorierocst 6yayT copMmupoBaHbI CJIEIYIONINE JMIYHOCTHBIE Pe3Y/IbTaThl B YACTU:

1) maTpMoOTMYECKOro BOCIIUTAHMUS

] mposiBjieHre MHTepeca K UCTOPUM Y COBPEMEHHOMY COCTOSIHUIO POCCUICKON (DU3MUYeCKoi
HayKu;

] IIEHHOCTHOE OTHOIIIEHNE K JOCTVDKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpa>kJaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

"] TOTOBHOCTb K aKTMBHOMY YYacCTHUIO B OOCYKIEHUM OOIIECTBEHHO 3HAUMMBbIX U ITUUECKUX
Mpo6JieM, CBSI3aHHBIX C MTPAKTUYECKMUM ITPUMEHEHEM JOCTVKeHUI HU3UKIY;

"] oco3HaHMe BayKHOCTY MOPaIbHO--3TUYECKUX MPUHIUIIOB B AESITeIbHOCTM YUEHOTO;

3) 3cTEeTMYECKOr0 BOCIIUTAHMSI:

'] BOCHpUSITME ICTETUUYECKUX KaueCTB (PU3MUYEeCKOM HayKu: €€ rapMOHMYHOI'O MOCTPOEHMS,
CTPOTOCTU, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTY Hay4YHOT'O NO3HaHUS:

_] oco3HaHMe LIEHHOCTY (M3MYECKON HayKM KaK MOIIHOTO MHCTPYMEHTa IO3HAHWMSI MUpA,
OCHOBBI Pa3BUTHUSI TEXHOJIOTUI, BasKHEMIIIEN COCTABJISIOIIEN KYJIbTYPbI;

] pasBUTHE HAYyYHOU JIIOO03HATEIbHOCTH, MHTEpeca K UCCIeN0BaTeIbCKOM JesaTeIbHOCTH;
5) bopmupoBauus KyJIbTYpbI 340POBbS ¥ SMOLIMOHAIHHOTO 6/IArOMOTyYNs:

] oco3HaHMe 1IeHHOCTY 6e30macHOro 06pasa >KM3HM B COBPEMEHHOM TeXHOJIOTMYECKOM MHUPe,
BaKHOCTM TTpaBWJ1 6€30MacHOro MoBefeHus Ha TPaHCIIOpTe, Ha IOporax, C 3JIeKTPUIECKUM U
TeIJIOBbIM 000PYIOBaHMEM B IOMAIIIHUX YCJIOBUSIX;

'] cpopmupoBaHHOCTb HaBbIKa pediiekcun, IpMU3HaHMe CBOETo MpaBa Ha OIIMOKY U TaKOTO Ke
npaBa y ApPYroro yejaoBeKa;

6) TPyI0BOr0 BOCIIUTAHMSI:

'] aKTMBHOE yyacTyue B pellleHMM MPaKTUUeCKuX 3amad (B paMKax ceMbi, 0O0pa3oBaTeIbHON
opraHusaiyu, ropojia, Kpast) TeXHOJIOTMUECKOM U COLMAIbHOM HAITPaBIEHHOCTH, TPEOYIOIINX
B TOM uMcJie ¥ (pU3NIeCKUX 3HAHWIL;

] MHTepec K MpaKTUUYeCKOMY M3yueHMIO Mpodeccuit, CBSI3aHHBIX C (PUNKOIL;

7) 9K0JIOTMYeCKOTr0 BOCIIUTAHMS:

[] opmeHTauMss Ha NpUMeHeHMe GU3MUECKUX 3HAHUM [JI pelleHus] 3amad B 006JsacTu
OKpYKaloIley cpejibl, IJIaHUMPOBAHUS TTIOCTYIIKOB M OLIEHKM X BO3MOXKHBIX MTOCEACTBUIM [IJIs
OKpY>KaloIley Cpejibl;

] oco3HaHMe TJI06aJIbHOTO XapaKTepa 3KOJIOTMUeCKUX PoOJIeM 1 IyTel UX pelieHmusl;

8) aganTanuy K M3MEHSIIOIIMMCS YC/IOBUSIM COLMAIBHOM M IIPUPOJHON Cpeabl:

"] moTpebHOCTb BO B3aMMOMENCTBUMM TIPY BBIIOTHEHUM WCCIEOBaHMIA U TPOEKTOB
(busmueckom HarpaBJIeHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM APYTHUX;

"] moBbIIIIEHNEe YPOBHS CBOE KOMIIETEHTHOCTHM Yepe3 MPAKTUUYECKYIO JIeITeTbHOCTD;

"] motpebHOCTb B (POpPMMPOBAHMM HOBBIX 3HAHWI, B TOM umcie (GopMyJIMpoBaTb MOEH,
MIOHSATHSI, TUTIOTE3bI O GU3UYECKNX OOBEKTAX U SIBJIEHUSX;

0 ocosHanue AeduiInToB COGCTBEHHBIX 3HAHMII ¥ KOMIIETEHTHOCTEN B 06/1aCTU PU3MKY;



e ] nmaHMpOBaHME CBOEr'O Pa3BUTHSI B MIPUOOPETEHNY HOBBIX (DMU3MUECKUX 3HAHWIA;

o [] CTpeMJIEeHMEe aHaJIM3MPOBATb U BbISABJIATDb B3aMMOCBS3U IIPUPO/BbI, O6LLL€CTBa " SKOHOMMUKMN,

B TOM 4McJie C MCIIOJIb30BaHNMEM CI)I/ISI/I‘-IECKI/IX 3HaHVH7[;

e [] OIleHKa CBOMX [ENCTBMII C YYETOM BJMSHUSI Ha OKPYXKAIOIIYIO CpeIy, BO3MOXKHBIX

I'7100aJIbHBIX HOCHEHCTBMﬁ.

METAITPEOIMETHDBIE PE3VJIbTATbBI

B pesynpraTe oOCBOeHMs1 mporpaMmbl MO (u3MKe Ha YpOBHE OCHOBHOI'O OOILIETO
obpasoBaHusi y obOyuatoluierocsi O6yayT chopMMpOBaHbI MeTalpeAMeTHbIe pe3yJIbTaTbl,
BK/IIOYAIOLI[Mie T[IO3HaBaTe/ibHble YHMBEpCajJbHble YyueOHble [elCTBUSI, KOMMYHMKATUBHbIE
YHUBepcaabHble yueOHble NelICTBYS, PeTy/ISITUBHbIE YHUBEpCA/IbHbIe yUueOHbIe 1e/ICTBUSI.

Ilo3snaBaTe/bHbIE YHMBEPCAIbHbIE YUe€OHbIe Ne/iCTBUS

BasoBble jiornmueckme geiicTBUA:

BBISIBJISITb U XapaKTepPU30BaTh CyIIeCTBEHHbIE MPU3HAKM OObEKTOB (SIBJIEHNN);
YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KIacCUGUKAIMY, OCHOBAHMS IJIs1 OO0OIIeHS
¥ CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTM M MPOTUBOpPEUMS] B pacCMaTpMBaeMbIX (aKTax, JaHHBIX U
HabJII0IeHUSIX, OTHOCSIINUXCS K (PU3UUECKUM SIBJIEHUSIM;

BbIABJIATb NMPUUMHHO--CJIEOCTBEHHbIE CBA3M IIPU M3YUEHUN d)MBI/IquKI/IX HBHEHMIZ u
MPOIIECCOB, [eaTh BBIBOAbI C WCIIOAb30BaHMEM J[EIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJ/IF0UeHMI, BBIIBUTaTh TUITOTE3bI O B3aMMOCBSI3SIX (PU3MUECKUX BEJIUUMH;
CaMOCTOSITEJIbHO BBIOMPATh CIIOCOO pellieHus yueOHOM huU3nuecKoi 3agaun (CpaBHEHNE
HECKOJIbKMX BapMaHTOB pellleHus, BbIOOpP Hamubosiee TMOAXOISIIEro C YYETOM
CaMOCTOSITEJTbHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/IbcKue I[ef/iCTBMﬂI

MCITOJIb30BATh BOMPOCHI KaK MCC/IeIOBATEIbCKUI MHCTPYMEHT ITO3HAHMSI;

MIPOBOAUTD IO CAMOCTOSITEJIbHO COCTAaBJIEHHOMY IJIaHY OIIbIT, HECJIOXKHBIN (U3MUECKIUI
SKCIIEPUMEHT, HEOOJIbIIIOE MCCIeqoBaHNe (U3MUEeCKOTO SIBIIEHUS;

OLIEHMBAThb Ha MPUMEHMMOCTb U JOCTOBEPHOCTb MH(OPMAIMIO, ITOJYYEHHYIO B XOMe
MCCJIeIOBAHMS VI SKCIIEPUMEHTa;

CaMOCTOSITeJIbHO (b OPMY/JIMPOBaThb  OOOOIIEHMST ¥  BBIBOABI IO  pe3yjIbTaTam
MIPOBEIEHHOTO HAGJTIOIEHMS, OTIbITA, MUCC/IEIOBAHMS;

MIPOTHO3MPOBATh BO3MOSKHOE AajibHelllee pa3BuThe GU3NYECKUX MPOIEeCCOB, a TaKKe
BBIIBUTATh TIPE/IIOJIOKEHNMST 00 X PasBUTUM B HOBBIX YCIOBUSIX M KOHTEKCTaX.

Pa6ora ¢ nuadopmanmei:

MIPUMEHSITh PasMyYHble METObl, MHCTPYMEHThI M 3alpoChl TpU TIOUCKE U OTOOpe
mHboOpMaIMM WM JaHHBIX C YUETOM MPeIJIOKeHHOM yueOHOM hu3mMuecKou 3a1aun;
aHaJIM3MPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHMOOPMALIMIO Pa3IMUHBIX
BUMIOB U (OPM TIpeCTaBJIEHUS;

CaMOCTOSIT€JIbHO BbIOMpATh ONTUMAIbHYIO GOpMY MpeacTaBiaeHuss MHbOpMaUUU U
WJUTIOCTPUPOBATh pelllaeMble 3afauy HEeCJOKHBIMM CXemMaMM, OuarpaMmamiu, MHOM
rpad@uKoN U X KOMOMHAIIMSIMMA.



KoMMyHMKaTHUBHBIE YHUBEpPCAIbHbIE YYeOHbIE IeCTBUS:

B Xome OOCyXAeHus yueOHOro Marepuasia, pe3yJbTaTOB JIabOpPaTOPHBIX paboT U
MPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYsKIaeMOV TeMbI M BbICKA3bIBaTh UAEN,
HalleJIeHHbIE Ha pellleHle 3aJauy ¥ MoAaepsKaHme 6/1aroxKe/1aTeIbHOCTY ODIEHUS;
COTIOCTABJISATH CBOM CYXXAEHUS C CYKIOEHMSIMM JPYTUMX YYaCTHMKOB JMaJIiora,
0OHAPYKMBATh Pa3anyne M CXOICTBO MO3UIINIA;

BbIPaykaThb CBOIO TOUYKY 3PEHMSI B YCTHBIX U MMCbMEHHbBIX TEKCTAX;

MyOGIMYHO  TPEACTaB/ISATb  pe3yJbTaTbl  BBIIOJHEHHOTO  (M3MYECKOro  OIbITa
(aKCIIepuMeHTa, MCC/IeOBAHMS, IPOEKTA);

MMOHMMATh U UCIOJIb30BaTh MTPEMMYIIIECTBA KOMaHIHO M MHAVBUIYAJIbHO PabOThI IIPU
peleHn KOHKPETHOM (GU3MYeCKoii MpOo6IeMbI;

MPUHMMATh 1IeJIM COBMECTHOM [IesITeJIbHOCTY, OPraHM3OBbIBATH [EMCTBUS IO €€
IOCTVKEHUIO: pacIpefessiTb PoJiv, OOCYKIAThb MPOILECChl M Pe3ybTaTbl COBMECTHOM
paboThl, 0606IIATh MHEHMS HECKOJIbKUX JIIOMIEN;

BBITIOJTHATh CBOIO YacCTb pabOThI, AOCTUTAsi KaueCTBEHHOTO pe3yJsibTaTa IO CBOEMY
HaIlpaBJIEHMIO ¥ KOOPAMHUPYS CBOU OEMCTBUS C IPYTUMM WieHaMM KOMaH/IbI;
OIIEHMBATh KA4eCTBO CBOET'O BKJIaAa B OOLLMIA MPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIbHO
chopMYIMPOBAaHHBIM YYAaCTHUKAMM B3aMMOZEMCTBUS.

PeI‘y.TIHTI/IBHbIe YHUBEpPCA/JIbHbIC yqeﬁnble I[eﬁCTBI/IH

Camoopranmusanms:

BBISBJISIT IIPOOJIEMbI B SKM3HEHHBIX ¥ YUEOHBIX CUTYaIMSIX, TPEOYIOIIMX IJIS1 PeleHus
(pusmuecknx 3HAHMI;

OPMEHTUPOBAThCSI B Pas3/IMUHBIX IOAXOHAX MPUHATUS pelleHui (MHAUBUIYaIbHOE,
MIPUHSITHE PeIlleH)s] B TPYIINe, IPUHSITIE pellieHNi TPYIIToi);

CaMOCTOSIT€JIbHO COCTaBJ/ISITb aJTOPUTM pellleHus GU3MUYeCcKoi 3ajauM WM IJIaHa
MCCIeIOBAHUS C YUYETOM MMEIOIIMXCSI PecypcoB M COOCTBEHHBIX BO3MOXKHOCTENA,
apryMeHTMPOBATh IIpejiaraeMblie BapMaHThI PELeHMIt;

JeylaTh BbIOOp U 6paTh OTBETCTBEHHOCTD 3a pellleHHe.

CaMOKOHTDOJIb, 3M01[MOHaJIBHbIﬁ UHTE/IJIeKT:

IaBaTh aleKBaTHYIO OLIEHKY CUTyalluM U IpeJJjiaraTh IJIaH e€ M3MeHeHMs,;

OOBSICHSITH IPUUYMHBI JOCTUKEHUS (HeLOCTUKEHMSI) Pe3yJIbTaTOB AeSITeIbHOCTH, 1aBaTh
OIIEHKY ITPMOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B [IeSITEJIbHOCTD (B TOM YMCJIE B XOJ, BbIOJHEHMS GU3MUECKOTO
MCCIeNOBaHMSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBIIMXCS
CUTYalN, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIIUX TPYIHOCTEN;

OlLleHMBaThb COOTBETCTBME Pe3ysIbTaTa Liein U yCJIOBUSIM;

CTaBUTb Ce6s1 Ha MeCTO [IPYroro yejoBeKa B XOfe CIopa MM OUCKYCCUM Ha Hay4YHYIO
TeMy, IOHMMAaTb MOTMBbI, HAMepEeHUsI U JIOTUKY IPYTOro;

MpU3HAaBaTh CBOE TPAaBO Ha OLIMOKY TMpuU pelleHMMr GU3NUECKUX 3amad WM B
YTBep)KIeHMSIX Ha Hay4YHble TeMbI ¥ TaKoe 5Ke MPaBo IPYroro.

INTPEAMETHBIE PE3VJIbTATbBI



K koHiy o6yueHuss B 7 Kjacce IpeIMeTHbIe Pe3ysbTaThl HA 6a30BOM YPOBHE IOJIKHBI

oTpaykaTb CHOPMMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHWIA:

® JCMOJIb30BaTh TMOHATUS: Gu3Mueckue U XUMUUYECKUe SBJieHMs, HabJofeHne,
9KCIIEPUMEHT, MOJeJib, TUIIOTEe3a, eIMHUIIbI (DU3NUECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMSI BelllecTBa (TBEpAOe, SKMUIKOe, ra3000pa3sHOe), MeXaHUYecKoe
IOBISKeHMe  (paBHOMEpHOe, HepaBHOMEpHOE,  MPSMOJMHENHOE),  TPaeKTOpwus,
paBHOJECTBYIOIIAs cwia, Aedopmaryst (ympyras, IIJIacTUUeckas), HEeBeCOMOCTb,
COOOIIAOIIECS COCYbI;

e pasymuath saBiaeHus (aAudbdysus, TeIIOBOe NBUKEHME YaCTHUIl BelllecTBa, paBHOMEpPHOe
IBVDKEHMEe, HEPaBHOMEpPHOEe [BUKEHMe, MHepLMs, B3aMOJIe/ICTBME TeJl, paBHOBeCye
TBEPABIX TeJI C 3aKPETUIEHHOV OChIO BpallleHNs, Tiepeaya aBJIeHNs] TBEPIbIMU TeJIaMM,
KMIKOCTSIMM M Tas3aMy, aTrMocdepHoe [aBjieHue, IUIaBaHME TeJl, IpeBpallleHus
MeXaHUYEeCKO SHEePrui) 1O OMMCAHNIO X XapaKTePHbBIX CBOMCTB ¥ HA OCHOBE OITbITOB,
IEMOHCTPUPYIOIINX TaHHOe (GU3NUYECKOe SIBJIEHNE;

® pacCIlO3HABaTh MPOSIBJIEHME M3YUEHHBIX GU3NYECKUX SIBJIEHUIM B OKPY’KAIOIIeM MUpe, B
TOM uucie (pusnveckue SIBJIEHUSI B TPUPOJE: TPUMEPhI ABMKEHMSI C PasIMIHbIMU
CKOpPOCTSIMM B >KMBOM M HEXKMBOM NpPUPOJIe, OeMCTBUE CUJIbI TPEeHUS B TpUpOAe U
TeXHUKe, BJIMSHME aTMOChepHOro AaBjeHMs Ha >KMBOM OpraHusM, IUIaBaHuE DbIO,
pbIUYary B Tejie YeJIOBeKa, MpY 3TOM IEePEeBOAUThH IPAKTUUECKYIO 33[ady B yYeOHYIO,
BBIZIEJISITh CYILIECTBEHHbBIE CBOVICTBA (MPU3HAKM) GU3NUECKUX SIBJIEHUI;

® ONMCHIBATh M3YUEHHbIE CBOMCTBA TeJ U (U3MUECKME SIBJIEHMSI, UCTIO/Ib3YsT (hU3MUecKe
BeJIMUMHBI (Macca, 00bEM, IUIOTHOCTb BEIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHSS
CKOpOCTb, CUJIa YIIPYTOCTHU, CUJIA TSKECTU, BEC Tesia, Cujia TpeHus, AaBaeHne (TBEPIOro
Tesa, >KUIKOCTHU, rasa), BbITAJKMBAIOIAsl Cuia, MexaHuueckas paboTa, MOIIHOCTb,
IJIEYO CUJIbI, MOMEHT CUJIbI, KO3GhMUIIMEHT I0Je3HOTO [EeCTBUS MEeXaHU3MOB,
KMHETMYECKasT ¥ TIOTEeHIMaJbHas SHeprusi), Mpy OMNMCAaHMM TPABMUIIBHO TPAKTOBATh
usnyeckmit CMbICT UCTIOJIb3YEMbIX BeJIMUNMH, UX 0003HAUEHMS U eMHUIIBI (PU3MUecKux
BeJIMUMH, HAXOOUTb (POpMyJibl, CBS3bIBaIOIME NaHHYIO GU3UMYECKYIO BEJMUYMHY C
IPYTUMU BEIMYMHAMM, CTPOUTH TpadUKM M3YUEHHBIX 3aBUCUMOCTEN (QUNIECKUX
BEJINYMH;

® XapaKTepu3OBaTh CBOMCTBA TeJsl, pU3NUYECKNEe SIBJIEHMS U ITPOIECCHI, UCIIOJIb3YsI ITpaBuIa
CJI0sKeHUsT cuil (BAOJIb OHOM TIPsIMOiA), 3aKOH ['yka, 3akoH Ilackass, 3akoH Apxumena,
MpaBWIO paBHOBecuss pbluara (6j0Ka), «30JI0TOe IMpPaBWIO» MeXaHMKM, 3aKOH
COXpaHEeHMsI MEXaHMUYECKOM SHEPTruM, Mpy 3TOM JaBaThb CJIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIMChIBaTh €0 MaTEMAaTUYECKOEe BbIpasKEHME;

®  OOBICHATH (PU3MUECKIME SIBJIIEHNS, ITPOLIECCHI ¥ CBOMCTBA TeJI, B TOM YMCJIE U B KOHTEKCTE
CUTyallMii  TMPAKTUKO-OPMEHTUPOBAHHOTO  XapaKTepa:  BbIIBISATD  IPUUMHHO-
-CJIeICTBEHHbIE CBSI3U, CTPOUTDH 00bsiCHeHMe U3 1-2 JIOrMyecKux I1aroB ¢ Ormopoi Ha 1-
2 U3y4YeHHBIX CBOMCTBAa (uU3NUeCKMUX SIBJAEHUI, GUMUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemiaTh pacyE€THble 3a7auuM B 1-2 [eNCTBUS, WUCIOJIb3YST 3aKOHbI U (HOPMYJIbI,
CBsI3bIBaOIIME (DM3MUECKIE BEIMUYMHBI: Ha OCHOBE aHa/I13a YCJIOBUS 3aauy 3aIChIBaTh
KpaTKoe YCJIOBMe, TOMACTAaBJSATh (U3MUeckue BeIMUMHbI B (OPMYJIBI U TTPOBOIUTH
pacyéTbl, HAXOOUTh CIIPaBOYHbIE [aHHble, HEOOXOOMMbIe MJIsI pelleHus 3amad,
OII€HMBATDh PEATMCTUUYHOCTb MOJTYUYEHHOM (PU3MUECKON BeJIMUMHDI;



pacro3HaBaTh MPO6JIeMbI, KOTOPbIE MOXKHO PEIIUTD ITPY MOMOIIM GU3UUECKUX METOHOB,
B ONMCAHUM WCCIENOBAaHMS BbIAEJSATh IPOBEpSIEMOe IpeAIoioxkeHne (TUIOTesy),
pasyimMyaTh ¥ MHTEPIPETHMPOBATh MMOMYYEHHBIN Pe3ysIbTaT, HAXOAUTh OIIMOKM B XOHAE
OIIBITA, JIeJIaTh BIBOJBI 10 €T0 Pe3y/IbTaTaMm;

MIPOBOAMTD OITIBITHI IO HAOGJIOAEHNIO DU3NUECKUX SIBIEHUN Wi (GU3UUECKUX CBOVICTB
Tesq: (opMyaMpoBaTh TMpPOBEpsieMble TPEAIOJOXKEeHUsI, COOMpaTh YCTAaHOBKY W3
MpeIJIOKeHHOTO 000PYAOBaHMS, 3aMMChIBATh X0/, ONbITA M (POPMYIMPOBATH BHIBO/IbI;
BBITIOJTHATH TIPSIMbIe M3MEpPEeHMsSI PaCCTOSIHMSI, BpEMEHM, MacChl Tejla, 00bEMa, CUJIbI U
TEeMITepaTypbl C MCIIOJb30BAaHMEM AHAJIOTOBBIX M LIMGPOBBIX MPUOOPOB, 3aMMChIBATDH
MOKa3aHMs MPUOOPOB C YYETOM 3aaHHOI aBCOTIOTHOM MOT'PELIHOCTY M3MepPEHWIT;
MIPOBOJUTb MCCJIENOBAaHNE 3aBUCUMOCTM ONHOV (DU3MUYECKOM BeIMUYMHBI OT OPYTOM C
MCITOJIb30BAHMEM IPSIMBIX M3MepeHMii (3aBUCUMOCTY YT PAaBHOMEPHO ABVKYIIETOCS
Tejla OT BpeMeHM IBVKEHMUS Tejla, CUJIbl TPEHUSI CKOJIbXXEHMS OT Beca TeJia, KauecTBa
06paboTKM TIOBEPXHOCTEN TeJl ¥ He3aBUCUMOCTM CWIbl TpPEeHMS OT IUIOIIAau
COMPUKOCHOBEHUS TeJI, CWJIbl YIIPYTOCTU OT YIJMHEHMUS TMPY>KUHbI, BbITAJIKUBAIOLLIEN
Ccuabl OT OObEMa IMOTPYKEHHON YacTM Tejla M OT IUIOTHOCTM JKUAKOCTU, €€
HE3aBMCUMOCTM OT IUIOTHOCTM Teja, OT TJyOMHBbI, Ha KOTOPYIO IOTPY’KEHO TeJIO,
YCJIOBUI TIJIaBaHMs TeJl, YCJIOBMI DPaBHOBECUSI pblyara M OJIOKOB), y4acCTBOBAaTh B
IJIAHMPOBAaHUM Y4yeOHOrO MCC/IeOBaHMs, COOMpaThb YCTAaHOBKY M  BBIMOJIHSITD
M3MepeHusl, CJienys MpemJIoKeHHOMY IUIaHy, (PMKCHMpOBaTh Pe3yJbTaThl MOTYYEHHON
3aBUCUMOCTY GU3NYECKNX BEJIMUMH B BUIE TIPEIJIOKEHHbBIX TabJmil U rpaduKoB, Ae1aTh
BBIBO/IbI IO Pe3YyJIbTaTaM MCCIeIOBaHNS;

MPOBOAUTbL KOCBEHHbIE U3MepeHUs (GU3NYecKux BeaMuMH (IJIOTHOCTh BeIeCcTBa
KUOKOCTM WM TBEPAOrO TeJia, Cuja TPEeHMsS] CKOJIbKEeHMs], [aBJieHMe BO3[dyXa,
BBITJIKMBAIOIIAsl CWJIa, JEMCTBYIOIIAs Ha TMOrPYKEHHOE B JKUAKOCTb TeJo,
KO3 UIMEHT TOJIE3HOTO AEMCTBUSI MPOCTBIX MEXAaHM3MOB), CJIemys TPeII0KeHHON
VMHCTPYKIIMU: TIPY BBITTOJTHEHUM U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYMCJIATh 3HAUEHVE VICKOMO BEJINUMHBI;

cobyofaTh TpaBMJIa TEXHUKM 0Oe30MacHOCTM TMpu pabore ¢ J1abopaTOPHBIM
060pYyIOBaHNEM;

YKa3blBaThb TMPUHIMIIBI JIEMCTBUSI TPUOOPOB UM TEXHUYECKUX YCTPOVCTB: BECHI,
TEPMOMETD, AVMHAMOMETP, COODIIAIOIIMECS COCYIbl, 6apOMeTp, pbiuar, MOABVIKHbBINA U
HEIOABMKHBIN 6JI0K, HAKJIOHHAs! TUIOCKOCTb;

XapaKTepu30BaThb TMPUHIUIBI AEMCTBUS M3YUYEHHbIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMNOPOV HAa MX omucaHus (B TOM 4UMCJIe: TMOAIIMITHUKYU, YCTPOMCTBO
BOJIOIIPOBO/IA, TUAPABIANUYECKUI IPEcC, MaHOMETpP, BBICOTOMEp, IOPIIHEBOJ HAacoC,
apeoMeTp), MCIOJIb3ysl 3HAHUSI O CBOMCTBAaxX (U3NMYECKMUX SIBJIEHUN U HEOOXOIMMbIe
(usnyeckme 3aKOHbBI ¥ 3aKOHOMEPHOCTH;

MPUBOINUTH TIpUMepbl (HAaxXoAUTb WMHGOPMAIMIO O TMpuUMepax) MPaKTUUECKOTO
UCIOJIb30BaHMsT (U3MUECKUX 3HAHUM B TIOBCEHEBHOM >KM3HU IJIs1 ObecrieueHust
6e30MacHOCTM TpU OOpallleHnu ¢ TpubopaMyu ¥ TEeXHUYECKMMM YCTPOMCTBAMM,
COXpaHEeHMUSI 3[IOPOBbsI ¥ COOJIIOAEHMS HOPM 9SKOJOTMYECKOTO IIOBEIEHMUSI B
OKPY3KalOIleN cpere;

OCVIIECTBJISITh OTOOP MCTOYHMKOB MHGoOpMaiuu B VIHTepHeTe B COOTBETCTBUM C
3aIaHHBIM TTOVCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCST 3HAHUN U ITYTEM CpaBHEHMUSI



PasIMYHBIX MCTOYHMKOB BBIAESATh MHGOPMAIMIO, KOTOPAs! SIBJISIETCSI IPOTUBOPEUMNBON
MUJTM MOSKET OBbITh HEJJOCTOBEPHO;

MCITO/Tb30BAaTh TPU BBITIOJHEHMM YUEOHBIX 3aaHUI HAyYHO--TIOMYJIIPHYIO JIUTEPATypPy
(busnueckoro comepskaHusi, CIpaBOYHbIE MaTePHaIbl, pecypchl cet UHTepHeT, B/IaleTh
MpuéMaMM KOHCIEKTMPOBAHMUSI TeKCTa, MpeobOpa3oBaHus MHGOOpPMAIMM U3 OIHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3aBaTh COOCTBEHHbIE KPAaTKMeE MMCbMEHHbIE ¥ YCTHbIE COOOIIEHMs] Ha OCHOBe 2-3
MCTOYHMKOB MHGOpMaIyy GuU3NIeCKOro COIepsKaHusl, B TOM 4MCje MyOJIMYHO [Ie/1aTh
KpaTKue COOOIIEeHNSI O Pe3ysIbTaTaX MPOEKTOB WM YUEOHBIX MCCAeOOBaHN, IIPU STOM
rPAMOTHO MCIIOJIb30BaTh M3yYEHHbBI IMOHATUMHBIM ammapaT Kypca Gusuku,
COIMPOBOXKIATb BBICTYIJIEHNE TIPE3EHTAIMEN;

TIPY BBITIOJIHEHUY YUYEOHBIX IMPOEKTOB M MCCAENOBAaHMII PACIpenesisiTh O0sI3aHHOCTU B
TPYIIie B COOTBETCTBUM C ITOCTABAEHHBIMM 33[ja4aMy, CJIEAUTD 3a BbITIOJIHEHMEM IJIaHA
IEeNCTBUI, aJeKBaTHO OIIEHMBaTh COOCTBEHHbI BKJaJ B [eSITEJIbHOCTb TPYIIIbI,
BBICTPaMBaTh KOMMYHMKATMBHOE B3aVIMOMECTBYE, YUUTHIBAs MHEHME OKPY’KAIOIIMX.

K koniy obyuenuss B 8 Kjacce mpeaMeTHble pe3yJibTaTbl Ha 6GA30BOM YPOBHE TOJIKHBI
OTpaskaTb CHOPMUPOBAHHOCTb Y OOYYAIOIIVIXCS YMEHMIA:

MCIIOJIb30BAaTh MOHSTHUSI: Macca M pa3mMepbl MOJIEKYJ, TEIUIOBOE ABMKEHME aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BelleCTBa, KPUCTa/UIMYECKue ¥ amMop@Hbie Tesa,
HACBIIIIEHHbIV ¥ HEHACBIILIEHHbIN TMap, BJaKHOCTb BO3yXa, TEMIIEpATypa, BHYTPEHHSIS
SHeprus, TeIJIOBOM JBUraTelb, 3JIeMEHTAPHbIN JJIEKTPUUYECKUIA 3apsiy, JIeKTPUYeCcKoe
T10J1e, MPOBOIHUKM Y IUJIEKTPUKY, IIOCTOSIHHBIN 3JIEKTPUYECKMI TOK, MAarHUTHOE T10JIE;
pasymuath sIBjeHMs (TeIUIOBOe pacIIvMpeHue M CKaTue, TeIvionepenaya, TeIIoBOe
paBHOBecHe, CMauMBaHMe, KalWUIIpHbIe SBJEHMs, MCIapeHue, KOHAEeHCaLus,
TIJIaBJIEHME, KPUCTaJUIU3aLIMAS (oTBepIeBaHue), KUIIeHMe, Tervionepenaya
(TemIOMpPOBOIHOCTh, KOHBEKIIMS, M3JTyYeHME), SJIeKTPU3alusl Tejl, B3aMMOJIENCTBUE
3apsiiOB, MIEVCTBUSI 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHME, B3aMMOJIEVCTBUE
MAarHuTOB, HEJCTBME MarHMTHOIO TOJIS Ha MPOBOJHMK C TOKOM, 3JI€KTPOMAarHUTHAasI
MHOYKIMS) TI0 OIMCAHMIO UX XapaKTEePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
IEMOHCTPUPYIOIINX TaHHOE (QU3NUYECKOE SIBJIEHNE;

pacIio3HaBaTh MPOSIBJIEHNE U3YUYEHHbIX (PU3NUECKUX SIBJIEHUI B OKPY’KaIOIIEM MUpe, B
TOM uuciie (u3ndyecKkue SBJIEHUSI B IPUPONE: ITOBEPXHOCTHOE HATSDKEHUE U
KanMJUISIDHbIE SIBJIEHMST B TIPUPOAE, KPUCTA/IbI B TMpupone, u3nydenne CoHIA,
3aMep3aHyue BOHOEMOB, MOPCKMEe Opusbl, oOpasoBaHMe POChl, TyMaHa, MHesl, CHera,
3JIEKTpUYECKIe SIBJIeHUs B aTMOochepe, 3JIEKTPUUECTBO SKUBBIX OPraHM3MOB, MarHUTHOE
roJjie 3emMJiu, Ipeid MOJICOB, POJIb MAarHMTHOTO IOJIS OIS KM3HU Ha 3eMie, IOJIIpHOe
CUSIHME, TIpM 3STOM IIepeBOIMUTh IPAKTUMYECKYIO 3aJauyy B YUYeOHYIO, BbIIEJIATh
CyllleCTBeHHbIe CBOMCTBA (MTpU3HaKM) GU3NUECKUX SBJIEHUI];

ONMCHIBATh M3YyUYEHHbIE CBOMCTBA TeJl U QU3MUECKUE SIBJIEHMUS, UCIIOJIb3YS (QU3NUECKIe
BeJIMUMHBI (TeMIepaTypa, BHYTPEHHSISI 3Heprusi, KOJMUUYeCTBO TeIUIOThbI, Y[eJibHasi
TEIVIOEMKOCTb  BellleCTBa, VeJbHasi TeIJIoTa IIJIaBJIeHus, yjeJibHasl TervioTa
nmapoo6bpa3oBaHusl, yaejabHas TEIUIOTa CrOpaHMsl TOIUINBA, KO3D@UIIMEHT I10Je3HOTO
JeVICTBUS TEIUIOBOV MAIlIlMHbI, OTHOCUTEJIbHASI BJIQYKHOCTb BO3[yXa, 3JIEKTPUUECKUN
3apsifi, CMJIa TOKA, 3JIEKTpUYEeCKoe HaTlpsisKeHye, COMTPOTUBIIEH)E TPOBOIHMKA, YAeIbHOe
COMPOTUBJIEHME BellleCTBa, paboTa ¥ MOIIHOCTb JIEKTPUUECKOTO TOKA), ITPU OMMCaHUYU
MPaBWIbHO TPAKTOBAaTh (DU3MUECKMIA CMBICJI MCIIOIb3YEMbIX BEJIMYNH, 0O03HAUEHUS U



eqVHUIbl  U3MUYECKUX BeIMUYMH, HaXOOUThb (HOpPMYyJibl, CBS3bIBAIOIIME JaHHYIO
busnyeckyo BeIMUYMHY C APYTMMM BeJMUMHAMM, CTPOUTb TpaduKyM M3yUEeHHbIX
3aBUCUMOCTEN DU3NUECKMX BEJIMUMH;

XapaKkTepu3oBaThb CBOMCTBA TeJ, (GU3MUYECKue SIBJEHUS U TIPOIECChl, MCIOJIb3YSI
OCHOBHbIE TIOJIOXKEHUSI MOJIEKYJIIPHO--KMHETUUECKOM TeOpuM CTPOEHMSI BelllecTBa,
MIPUHIUIT CYTIePIIO3ULIMM TT0JIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHMs 3apsiia,
3akoH Oma [ yyacTka menm, 3akoH JI>koyisi—JleHiia, 3aKOH COXpaHEeHMsI SHepruu, TIpu
5TOM [1aBaTh CJIOBECHYIO (OpMYJMPOBKY 3aKOHA M 3aMMChIBAaTh €ro MaTeMaTUueCKoe
BbIpakeHME;

OOBSICHATh (U3NYECKMe TPOIECChl M CBOWCTBA Te€J, B TOM UMCJIE M B KOHTEKCTE
CUTYaLUI MPaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITH
MIPUYMHHO-CJIEICTBEHHbIE CBSI3Y, CTPOUTb OOBSICHEHME U3 1-2 JIOTMYECKMX IIIaroB C
ornopoii Ha 1-2 M3yUeHHbBIX CBOMCTBA GU3MUECKUX SIBJIEHUN, GU3NIECKNX 3aKOHOB MJIU
3aKOHOMEPHOCTE;

peliaTb pPAacYETHbIE 3adauM B 2-3 IENCTBUS, MCIIOAb3yS 3aKOHbI M (hOPMYJIbI,
CBsI3bIBaOIIME (GM3MUECKIE BEIMIMHBI: Ha OCHOBE aHa/IM3a YCJIOBUS 3ajauy 3aIMChIBATh
KpaTKoe YyCJIOBMe, BbISIBJISITb HENOCTATOK aHHBIX IJIs1 pellleHus 3amauyy, BbIOMpaTb
3aKOHBI U (POpMYJIbI, HEOOXOMMbIE J1S1 €€ pellleHNs, TPOBOAUTD PACUEThI M CPaBHUBATh
MMOJTyYeHHOe 3HaueHye GU3NIeCKON BeJIMUMHBI C M3BECTHBIMM TAaHHBIMMU;

pacro3HaBaTh Mpo6JIeMbl, KOTOPbIE MOXKHO PEIIUTb IIPY MOMOILLM GU3NYECKUX METOH OB,
MCIIONIb3YSl OIMCAaHMEe WMCC/IeIOBAHNS, BBIIEJISITh IIPOBEPSIEMOE IPEIOJIOKEHNE,
OIIEHMBATD MMPAaBWJIbHOCTD MOPSIIKA ITPOBEAEHNS MCC/IeIOBAHMS, 1eJIaTh BbIBO/IbI;
MIPOBOAUTD OIIBITHI IO HAOGJIOAEHNIO DU3NUECKUX SIBIEHUN WK (GU3UUECKUX CBOVICTB
Ten (KanmwuIspHble SIBJIEHUS, 3aBUCUMOCTb [aBJeHUsS BO3AyXa OT ero oObeéMma,
TeMIIepaTypbl, CKOPOCTHM ITpoliecca OCTbIBAHMS M HarpeBaHusl IIpU U3JTyUYeHUM OT lLiBeTa
u3ayvarorien (MOrJIoNIAoIel) TOBEPXHOCTY, CKOPOCTh WMCIApeHusi BOAbI OT
TEMIIEPATYPbl JKUOKOCTM ¥ IUJIOMIAAM €€ IIOBEPXHOCTH, DSJEKTpuU3aums Tea U
B3aMMO/JIE/CTBME IIEKTPUUECKUX 3apsiiOB, B3aMMOIENCTBME TOCTOSTHHBIX MarHuTOB,
BU3yaaM3alys MarHUTHBIX TOJIeM TTOCTOSIHHBIX MarHUTOB, AEMCTBUSI MarHUTHOTO TIOJISI
Ha TMPOBOJHMK C TOKOM, CBOJVCTBA 3JIEKTPOMAarHmTa, CBOVCTBA 3JIEKTPOIBUTATEIS
MTOCTOSTHHOTO TOKa): (opMyaMpoBaTh IMpOBeEpsieMble IPEAIIONOKEeHNsI, COOUpaTh
YCTAaHOBKY M3 TIpeAJIOKeHHOTO O00OpyoOBaHMSI, ONMUCHIBATH XOJNl OIbITA U
hopmynupoBaTh BbIBO/IbI;

BBITIOJIHATh TIPSIMble M3MepeHMUs TeMIlepaTypbl, OTHOCUTEJIbHOM BJIQXKHOCTY BO3[yXa,
CUJbI TOKA, HAMpSDKEHUsI C MCIOJb30BaHMEM aHaJOTOBbIX IPUOOPOB U HATUMKOB
dbusnyeckMx BeJMYMH, CPaBHMBATh pe3yJIbTaTbl M3MEPEHUN C YUYETOM 3aJaHHOM
abGCOJTIOTHOV MTOTPEITHOCTM;

MIPOBOAUTDL MCCJIEIOBAHME 3aBUCUMOCTY OJIHOV (PM3NYECKOM BEJIMYMHBI OT APYTOM C
MICIIOJIb30BAHMEM IPSIMBbIX M3MEepEeHMii (3aBUCUMOCTh COIPOTUMBIIEHUST TIPOBOJHUKA OT
€ro JJIVMHbI, TIJIONIAAM TTONEePeYHOro CeYeHMsT U yAeJIbHOTO COMPOTUBIIEHMUS BelllecTBa
MPOBOAHMKA, CMUJIbI TOKA, UAYIIErO Yyepe3 MPOBOJHUK, OT HAIIPSIKEHMS Ha MPOBOHUKE,
MCC/IeIOBaHNE II0C/IeIOBATeIbHOTO ¥ IapajlyIeJIbHOTO COEIVHEHUII TPOBOAHUKOB):
IJIaHMPOBATh MCC/IeNOBaHMe, COOMPATh YCTAHOBKY M BBIMOJIHITh M3MEPEHMSs, CIemys
MpeIJIosKeHHOMY TUIaHy, (GUMKCUPOBATh pe3yJibTaThl MOJYYEHHOM 3aBUCUMOCTYU B BUAE
Tabu1 U rpadMKOB, AeaTh BbIBObI IO pe3ysIbTaTaM UCC/IeIOBaHus;



MPOBOAUTb KOCBEHHbIe M3MepeHus1 pusnueckux BeJMUMH (yHeabHasl TeIJIOEMKOCTb
BellleCTBa, COMPOTHMBIIEHNE MMPOBOJHMKA, pabOTa M MOIIHOCTb 3JIEKTPUUECKOTO TOKA):
IJIAaHMPOBATh M3MEPEeHMs, COOMpaTh SKCIIEpPMMEHTAJIbHYIO YCTaHOBKY, CJIemys
Mpe/IOKeHHOM MHCTPYKIVY, Y BBIYMC/ISITh 3HAUEHME BeJINUMHbI;

cobyofaTh TpaBMJIa TEXHUKM Oe30MacHOCTM TMpu pabore ¢ J1aBoOpaTOPHBIM
060pyIOBaHNEM;

XapakTepu3oBaTb TMPUHIMUIIBI JOEMCTBUSI M3YUYEHHBIX IMPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OIOPOM Ha MX omucaHus (B TOM YMCJIe: CUCTEMA OTOIJIEHUS OMOB,
TUTPOMETD, TapoBas TypOMHA, aMIlepMETP, BOJIBTMETDP, CUETUMK 3JIEKTPUUECKOM
SHEPTMM, IJIEKTPOOCBETUTEbHbIE TMPUOOPBI, HArpeBaTesbHbIE 3JIEKTPONPUOOPHI
(TpuMepsI), 3JEKTpUYecKue TMpeqoOXpaHUTeNN, 3JeKTPOMAarHUT, 3JIEKTPOJIBUTATEb
MOCTOSIHHOTO TOKA), WMCIOJIb3ys 3HAaHMSI O CBOMCTBAX GU3NYECKUX SIBJIEHUN U
HeoO6xoyMble Gu3MUecKre 3aKOHOMEPHOCTH;

pacIio3HaBaTh IMPOCTbIE TEXHUUYECKME YCTPOVICTBA M M3MEpPUTEbHbIE IMPUOOPHI IO
CcxeMaM M CXeMaTUYHbIM PUCYHKaM (SKMIOKOCTHBIM TepMOMETD, TEPMOC, IICUXPOMETD,
TUTPOMETp, IOBUTaTe/lb BHYTPEHHErO CropaHMus, 3JE€KTPOCKOI, PeoCTaT), COCTaBJISATh
CXEeMbI JIEKTPUUYECKUX IIeIel C IMOCAeA0BaTeJbHbIM UM TapaUIe/IbHbIM COeIMHEHVEM
37IEMEHTOB, pa3/jnyasi yCJIOBHbIe 0003HAUEHMSI JIEMEHTOB 3JIEKTPUUECKUX LIeTIel;
MPUBOAUTL TpuUMepbl (HAaXOAUTb MHGPOpPMaLMIO O TMpuMepax) ITPaAKTUUECKOTrO
UCIOJIb30BaHMsl (uU3Mueckux 3HAHUM B TIOBCEJHEBHOM >KM3HU IJIs1 ObecrieueHus
6e30MmacHOCTM Npu obOpallleHur ¢ TpubopamMu ¥ TEeXHUUYECKMMU YCTPOMCTBAMMU,
COXpaHEHMSI 3[IOPOBbS ¥ COOJIIOAEHMS HOPM SKOJIOTMYECKOTO IIOBEIEeHMUSI B
OKpY>KaIoIIeN CpeJie;

OCYIIECTBJISATh TOMCK MHpopMaLyu husndeckoro cogepskanus B IHTepHeTe, Ha OCHOBE
VMMEIOIIMXCS 3HAHUM M TYTEM CPaBHEHUSI HOTOJHUTEIbHBIX MCTOUYHMKOB BBIIE/ATh
mMHboOpMaIio, KOTOpast SIBJISIETCS] TPOTUBOPEUMBOI WJIM MOKET ObITh HEJIOCTOBEPHOI;
MCITOJIb30BATh MPY BBITIOJIHEHUY YUEOHBIX 3alaHNI HayYHO--TIOMYJIIPHYIO JIUTEPaTypy
(usnueckoro comepskaHusi, CipaBOYHbIe MaTepuabl, pecypchl cet UHTepHeT, BiiaJleTh
MpUEéMaMy KOHCIIEKTMPOBAaHMSI TeKCTa, IpeobOpasoBaHusi MHbOpPMaIMM U3 OFHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3ZlaBaTb COOCTBEHHble NMUCbMEHHble M KpaTKue YCTHbIe COO0OIIeHMs, 06001ias
MHGOPMAIMIO U3 HECKOJIbKUX MCTOUYHMKOB (PU3NYECKOTO COMEpsKaHMsl, B TOM UMCIIe
MyO6JIMYHO  TPENCTaB/SITh  pe3yJibTaTbl  MPOEKTHOM WM  MUCCIeI0BaTeIbCKON
IesTeJIbHOCTY, MPU 3TOM I'PaMOTHO MCIOJIb30BaTh M3yYEHHbIN MOHSTMIHbBIN ammapar
Kypca (Gpu3uKM, COpOBOKAATh BBICTYIIEHNE TIPpe3eHTallNel;

TpM  BBITIOJIHEHUYM YYEOHBIX IMPOEKTOB M MUCC/IeNoBaHMA (GU3NMUYECKUX TPOLIECCOB
pacrpeensiTb 00S3aHHOCTY B TPYIIE B COOTBETCTBUM C IMOCTABJIEHHBIMM 33avaMu,
CIeIUTb 3a BBIMOJHEHMEM ILJIaHa [EeMCTBUI M KOPPEKTUPOBATh €ro, aJeKBaTHO
OlleHMBAThb COOCTBEHHbIA BKJaJ B  [AESITeIbHOCTb  TPYIIbl, BbICTPauBaTh
KOMMYHUKATUBHOE B3aMMO/IEMICTBIE, IIPOSIBJISIE TOTOBHOCTDb pa3peliaTb KOHQIMKTbI.

K koHmy obyyeHust B 9 Kjiacce mpenMeTHbIe pPe3ysbTaThl Ha 6a30BOM YPOBHE IOJIKHBI
oTpaykaTb CHOPMMPOBAHHOCTD Y OOYUAIOIINXCS YMEHWIA:

UCIOJIb30BaTh TMOHATUS: CHUCTEMa OTCU€Ta, MaTepuajbHas TOUKa, TPAaeKTOPUs,
OTHOCUTEJIbHOCTb MEXaHNYeCKOTo NBVsKeHMs, Aedopmatmst (yrpyras, IjaacTuieckas),
TpeHue, IeHTPOCTPEMUTEbHOE YCKOpEeHUe, HeBeCOMOCTb U Teperpy3Kku, IeHTp
TSKECTH, abCOJIIOTHO TBEpPHOE Teso, ILIEHTP TSKeCTU TBEPAOrO Tesa, paBHOBecCHe,



MexaHMuyecKue KoyieGaHMs M BOJHBI, 3BYK, WHGPasByK U  YIbTPasBYK,
3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaJa 3JIEKTPOMArHMUTHBIX BOJIH, CBET, OJM30PYKOCTh U
IaJbHO30PKOCTDb, CIEKTPbl MCIYCKaHWSI M TIOIJIOleHus, ajabda-, Oera- M ramma-
U3JTy4eHUsI, U30TOIbI, SiAepHAast SHEPTeTHKa;

pasymMuath SBJeHMS (paBHOMEpPHOE ¥ HepaBHOMEPHOEe IMPSMOJIMHENHOE ABVKEHUe,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABVKEHME, CBOOOJHOE MafieHne Tejl, pPABHOMEPHOe
IOBIDKEHME TIO OKPY)XHOCTM, B3aMMOJENCTBME Tejl, PEeaKTUBHOE [BUKEHME,
KoJiebaTesibHOE [BVKEHMe (3aTyXalolllie ¥ BBIHY)KIEHHble KoJjiebaHMs), pe30HaHC,
BOJIHOBOE [ABMIKEHME, OTpakeHue 3ByKa, MPSIMOJIMHEHOe pacIpOCTpaHeHMe,
OTpaskeHMe U MpeJIOMJIEHME CBETa, MIOJTHOe BHYTPEHHee OTpaykeHye CBeTa, PasjosKeHe
6esoro cBeTa B CIEKTP M CJIOKEHME CIEKTPaJIbHBIX IIBETOB, AVCIIEpCHSI CBETa,
€CTeCTBEHHAs PaJii0aKTUBHOCTh, BOSHUMKHOBEHVE JIMHENYATOTO CIIEKTPA U3TyUeHMs) 110
ONMCAHUIO UX XapaKTePHbIX CBOVCTB 1 Ha OCHOBE OIbITOB, IEMOHCTPUPYIOIIMX JAaHHOE
(dbusmyeckoe sBIEHNE;

pacro3HaBaTh MPOSIBJIEHME U3YUYEHHBIX (U3NUECKUX SIBJIEHUI B OKPY’KaloIeM Mupe (B
TOM umciie Gbu3nUecKkye sSBJIeHMs B MPUPOJE: MPWIMBBI M OTJIUBBI, ABMKEHME IJIAHET
Co/IHeYHOVi CCTEMbI, PEAaKTMBHOE IBMsKEHIE KUBBIX OPTaHU3MOB, BOCIIPUSITIE 3BYKOB
SKMBOTHBIMM, 3€MJIETPSICEHME, CEeMICMMYECKMe BOJIHBbI, IIyHaMM, 3XO, IIBeTa TeJl,
ONTUYECKMEe SBJEHUS B  IPUpPOAe, OMOJOTMUYECKOe  [EeiCTBUE  BUIMMOTO,
yAbTPa(UOIETOBOTO ¥ PEHTI€HOBCKOTO M3JIyYeHMI, €CTeCTBEHHbIV PaaMOaKTUBHBIN
dboH, KocMMUecKMe JIyuM, PpaAMOaKTUMBHOE WM3JTyuyeHMe TPUPOTHbIX MMUHEpasIoB,
IeCTBME PaAMOAaKTUBHBIX M3JIyUeHNUI Ha OpraHuM3M uejiOBeKa), TPy 3TOM IepEeBOAUTh
MPaKTUUECKYIO 3aauy B YueOHYIO, BBIOEISATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN)
(pusmuecKknx SIBIEHNI;

ONMCHIBATh M3yUYEeHHbIE CBOVICTBA Te U HU3MUYECKMe SIBJEHWS, VCIIOJb3Ys huU3ndecKkme
BEJIMUNMHBI (CPeIHSIST ¥ MTHOBEHHas] CKOPOCTb Tejia MpY HEPaBHOMEPHOM [IBVDKEHUM,
YCKOpeHMe, TepeMellleHne, MyTh, YIJIOBasl CKOPOCThb, CWIa TPEeHWs, Cujaa YIpyrocTy,
CUIa TSKeCTU, YCKOpeHMe CBOOOMHOrO MajieHusl, BeC Tejla, UMIYJIbC Tesa, UMITYJIbC
CWJIbl, Me€XaHMYecKasi paboTa ¥ MOIIHOCTb, TIOTEHIMA/IbHAS SHEPIUsl Teja, MOTHSITOTO
HaJl, TOBEPXHOCThIO 3€MJIM, TTOTEHIMAIbHAsI SHEPTUS C3KATOM MPY>KMHbBI, KUHETHUYECKast
SHEeprusl, MOTHAs MeXaHNYeCKast SHeprysl, IepUoT ¥ YaCTOTa KoJieGaHmil, IJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBeTa, MMOKa3aTeslb MPeIOMJIEHUSI CPeJibl),
MIPY OMMCAHUM TPABWIbHO TPAaKTOBAaTh (PU3MUECKUI CMBICI MCITOIb3YEMbBIX BEJINYMH,
0603HaUEeHMS] U eIVMHULIBI (PU3MUECKNX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBS3bIBAIOLINE
JaHHYIO GM3MYECKYIO BeJIMUMHY C IPYTUMM BeJIMUMHAMM, CTPOUTD I'PpaduKi M3yUeHHBIX
3aBUCUMOCTEN DU3NYECKUX BEJIMUMH;

XapaKTepu30BaThb CBOMCTBA TeJl, GU3MUYEeCcKMe SBIEHUSI U MPOLECChl, MCIOIb3Ys 3aKOH
COXpaHEeHMUs] SHEepruy, 3aKOH BCEMMUPHOIO TSATOTEHMS, MPUHIUIT CYIEPHO3UIIUUA CUI,
MIPUHIIUIT OTHOCUTETbHOCTY ["anmuiies1, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEeHMs MMITYJIbCa,
3aKOHbI OTpak€HMsI M TIPEeJIOMJIEHMSI CBeTa, 3aKOHbl COXpaHEHMSI 3apsifOBOTO U
MaCCOBOT'O YMCeJI IIPY SIIEPHBIX PEaKIMSIX, IPU 3TOM JABaTh CJIOBECHYIO (GOPMYJIMPOBKY
3aKOHA ¥ 3aMMChIBATh €r0 MaTeMaTUUeCKOe BbIpaykKeHIE;

OOBSICHATh (PU3MUecKue MPOLECCHl M CBOWCTBA Tel, B TOM YKCJIe M B KOHTEKCTE
CUTyallMii  TMPAKTUKO-OPUMEHTUPOBAHHOTO  XapaKTepa:  BbISIBISTbD  IPUUMHHO--
CJIe[ICTBEHHbIE CBSI3M, CTPOUTDH OObSICHEHME U3 2—3 JIOTMUYECKMX IIaTOB C OMOPOii Ha 2-



3 UM3yYEeHHBIX CBOMCTBA (QU3NYECKUX SIBJIEHUM, (QUNYECKNX 3aKOHOB WA
3aKOHOMEPHOCTEI;

peliaTh pacyéTHbIe 3amauy (OMyparollMecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIO/Ib3YS
3aKOHbI ¥ (OpMYJIbI, CBSI3bIBaMOIME (U3MYECKMe BeIMUYMHBI: HA OCHOBE aHajm3a
YCJIOBMSI 3aJauy 3aliChiBaTh KpAaTKOe YCJIOBME, BBbISIBJISATH HEOOCTAloLIMe WU
M30BITOUHbIE JaHHbIE, BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOOMMbIE MJIST PEeIeHMs],
MPOBOAUTb PACUETbl M OLEHMBAThb PEATMCTUYHOCTb IOJIYyYEHHOTO 3HAUeHUS
(pusMueckoyt BeIMUMHBI;

pacrio3HaBaTh MPOHJIEMbI, KOTOPbIE MOKHO PEIINTD ITPY MTOMOIIN GU3NIECKNX METOAOB,
UCIIONIb3YSl OIMCAaHWEe WMCC/IeIOBAaHNS, BBIAEJSITh IPOBEpSIeMOe IpeaIoIoKeHmne,
OLIEHMBAThb IPABUJIBLHOCTb IOPSIKA IIPOBENEHMS] MCCAeOOBaHMS, OeaTb BbIBOJbI,
MHTEPIIPEeTUPOBATh Pe3y/IbTaThl HAOIONEHUI U OIbITOB;

MPOBOAUTD OIBITHI IO HAOGJIOAEHNIO DU3NUECKUX SIBJIEHUIN WK (GUUUECKUX CBOVICTB
Tes1 (M3yueHue BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEeHMS] SHEePIuM, 3aBUCUMOCTb
repuona KoyiebaHui MPY>KMHHOTO MasiTHMKA OT MacChl IPy3a U JKECTKOCTU MPY>KUHBI U
HEe3aBMCUMOCTb OT aMIUIUTYIbl MJIbIX KOJIEOaHUI, IPSIMOJIMHENHOE PACIIPOCTPaHEHNE
CBeTa, pasJiokeHle GeJIoro CBeTa B CIIeKTP, M3yUeH)e CBOMCTB M300paskeHMsI B INIOCKOM
3epKajie M CBOMCTB M300pakeHMs MpeaMeTra B cOOMpalollei JIMH3e, HabJopeHue
CIJIONIHBIX ¥ JIMHEMYAThIX CIIEKTPOB M3JIyYEHMS): CaMOCTOSITEIbHO COOMpPATh
YCTAHOBKY M3 M30BITOYHOTO Habopa OOOPYIOBaHMS, OIMMCHIBATH XOJ OIbITA U €ro
pe3yJbTaThl, GOPMYIMPOBATh BHIBOJIbI;

MPOBOAUTL TIPY HEOOXOOMMOCTU CEPUIO TPSIMBIX M3MEPEHMIA, ONpeNessisi CpemHee
3HaUeHue usMepsieMoi BeJMuMHbl ((POKYCHOE pacCTOSHME COOMPAIOIIei JIMH3BI),
0060CHOBBIBATh BBIOOP cItocoba u3MepeHus (M3MepUTeIbHOTO Ipubopa);

MPOBOAUTL MCC/IEOBaHME 3aBUCUMOCTEN (PU3NUYECKMUX BEJIMYMH C MCIIOJIb30BaHMEM
MIPSIMBIX M3MEPEeHM (3aBUCUMOCTD ITYTM OT BpEMEHM ITPY PAaBHOYCKOPEHHOM JIBVSKEHUY
6e3 HavaJbLHOM CKOPOCTH, IIepuoaa KojiebaHuii MaTeMaTUueCKOr0 MasTHMKA OT [IJ/IMHBI
HUTH, 3aBUCUMMOCTH yIJIa OTpPa’keHMus CBeTa OT YIJjia MafeHus U yrja IpeJOMJIEHUST OT
yIJla mafeHus): IJIaHMPOBaTh MCCIeNOBaHMe, CaMOCTOSITeJIbHO COOMpaTh YCTaHOBKY,
(buKkcupoBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCUMOCTY (PU3MUECKUX BEJIMYNH B BUIE
TabuI ¥ rpadMKOB, AesIaTh BBIBOJIbI IO Pe3y/IbTaTaM MCC/IeIOBaHMS;

MPOBOAUTb KOCBEHHbIE W3MepeHus] (GU3NYECKUX BeJUUMH (CpPemHsiT CKOpPOCTb U
YCKOpEeHMe Tejia P PaBHOYCKOPEHHOM IBVDKEHUM, YCKOPEHME CBOOOTHOIO MaleHusl,
SKECTKOCTb IIPY>KUHBI, KO3(QGUIIMEHT TpeHus CKOJIbKeHMsI, MexaHuueckass pabora u
MOILLIHOCTb, 4YaCTOTa ¥ Iepuoj KoiebaHuii MaTeMaTUUeCKOTO U IPY>KMHHOI'O MasiTHUKOB,
ONTMYEeCKas] Cwia CcoOuparolleii JIMH3bI, PaAVMOaKTUBHBIM (OH): IJIAHUMPOBATh
M3MepeHusi, cobupaTb SKCIIEPMMEHTAJIbHYIO YCTAHOBKY M BBITIOJHITH WM3MeEpeHMs,
crenys peajioskKeHHOM MHCTPYKINY, BIUMCIIATh 3HAaUeHMe BeJIMUMHbBI M aHAIM3UPOBATh
MOJTyYeHHbIe Pe3yJIbTaThl C YUETOM 3aIaHHOM MOT'PEIIHOCTY U3MEPEHNIA;

cobiyiofaTh TpaBMJia TEXHUKM Oe30MacHOCTM TIpu pabore ¢ J1aboOpaTOPHBIM
060pynoBaHNEM;

pasyinyaTh OCHOBHbIE TMPU3HAKM MU3YUEHHBIX (QU3NUeCKMX MOJesei: MaTepuasibHas
TOYKa, abCOJIIOTHO TBEpPHOE TeJI0, TOUEUHbI MCTOYHMUK CBeTa, JIyd, TOHKas JIMH3a,
TJIaHeTapHasi MOZIe/Ib aTOMa, HyKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

XapaKTepu30BaThb MPUHIUIBI AEMCTBUS M3YUYEHHbIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOPOJ HA UX OMMCAHMUS (B TOM UMCJIE: CIIUIOMETP, JaTUMKM TTOJIOKEHNS,



PacCTOSTHMS ¥ YCKOPEHMsI, paKeTa, 9X0JIOT, OUKM, ITePUCKOM, GOoTOoannapar, ONTUIECKUe
CBETOBO[IbI, CIIEKTPOCKOI, [03MMeTp, Kamepa BujibcoHa), MCMOJNb3yS 3HAHUS O
CBOMCTBaxX (M3MUECKUX SIBJIEHUI ¥ HeoOXoauMble Pr3ndecKiie 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbI M CXeMaTUYHbIE PUCYHKU M3YYEHHBbIX TEXHUUECKUX YCTPOVCTB,
M3MEPUTEJIbHBIX MPUOOPOB M TEXHOJOTMYECKMUX TMPOLIECCOB MPU pelleHnr y4eOHO--
MPaKTUUYECKUX 3a/ia4, ONTUUYECKNEe CXEMbI JISI IMOCTPOEeHMs M300paskeHui B IIOCKOM
3epKajie U coOMpalollen JMH3e;

NMPUBOINUTh IIpMMepbl (HAXOAUThb MHGPOPMAIMIO O IpuMMepax) IMPaKTUUECKOro
MUCIIO/b30BaHUsI (U3UUECKUX 3HAHMUI B IIOBCEOHEBHOM JKM3HU [JIS ObeclieyeHus
6e30MacHOCTM Tpu obOpallleHnu ¢ TpubopamMyu ¥ TEXHUYECKMMM YCTPOMCTBAMMU,
COXpaHEeHMsI 3[I0pPOBbS ¥ COOJIIOAEHMS HOPM 3KOJIOTMYECKOTO IIOBEIEeHMUSI B
OKpY>KaloIllel cpeje;

OCVIIECTBJISITh TOUCK MHpOpMaluy (GU3NIecKoro comepskanusi B VHTepHere,
CaMOCTOSIT€JIbHO (POpMYJIMPYSI ITOMCKOBBIM 3alpoC, HAXOOUTh IYTU OIpeae/eHNs
JIIOCTOBEPHOCTM TIOJyYeHHOM WHGOpMaluy Ha OCHOBE WMEIOIIMXCS 3HAHUM U
IOTIOTHUTEJTbHBIX MICTOYHUKOB;

MICITOJIb30BATh IPY BBITIOJIHEHUY YUEOHBIX 3alaHNI HayYHO--TIOMYJIIPHYIO JIUTEPaTypy
(busnueckoro comepskaHusi, ClipaBOYHbIE MaTePMaJIbl, pecypchl cetu IHTepHeT, B/1aieTh
MpMéMaMyM KOHCIIEKTMPOBAaHMSI TeKCTa, IpeobpasoBaHusl MHGOPMALMM U3 OIHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

Co37aBaTh COOCTBEHHbIE IMMCbMEHHBIE ¥ YCTHBIE COOOIEHS Ha OCHOBEe MHGOPMAaLUM 13
HECKOJIbKMX MCTOYHMKOB (U3NYECKOTO COAEPXKaHWS, IYOJMYHO IPEeACTaBJIATh
pe3yJIbTaThl TPOEKTHOM WJIM MCCJIEIOBATEIbCKOV AESITeIbHOCTH, TIPY 3TOM I'PAMOTHO
MICIIOJIb30BaTh M3YUYEHHbIV TMOHSITMIHBIN amlapaT M3ydyaeMOro pasaeia (usuku u
CONPOBOXKIATh BBICTYIJIEHME IIpe3eHTalyell C YYETOM OCOOEHHOCTeN ayauTOpuu
CBEpPCTHMKOB.



TEMATHUYECKOE ITJTAHUPOBAHUE
7 KJIACC

KonnuecTBo uacos DJIEKTPOHHbIE
Ne HaumenoBaHue pa3sgeyioB U TeM (umdposbie)
n/n MMpOrpamMmbI Bcero Konrponeapie  IIpakTiraeckue oOpasoBaTeJIbHbIE
paboThI padoThI -
Paspen 1. ®usuka u eé posib B IIO3HAHUYM OKPY’KAKOIIEro Mupa
1.1 ®dusuka - HayKa o MPUPOJIE 2 Bubmmorexa [IOK
https://m.edsoo.ru/7f416194
1.2 dusnueckye BeJINIMHbI 2 1 Bubmrorexa HHOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOI, ITO3HAHMS 2 1 BuGmorexa HOK
https://m.edsoo.ru/7f416194
HWroro no pasnmeny 6
Pa3pen 2. [lepBoHavasibHbIe CBeIEHNSI 0 CTPOEHUM BEIIECTBA
2.1 CrpoeHne BeniecTsa 1 BuGmorexa [TOK
https://m.edsoo.ru/7f416194
29 JIBIDKeHMe ¥ B3aMMOJIEMICTBUE YaCTMUI] 9 1 bubmnoreka HOK
BelllecTBa https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHMSI BEllIeCTBa 2 1 BuGmorexa TOK
https://m.edsoo.ru/7f416194
Wroro no paspeny 5
Paspen 3. JIBiskeHue M B3aMOJeliCTBIE TeJl
3.1 Mexaunueckoe OBIMKeHNe 3 BuGmorexa TOK
https://m.edsoo.ru/7f416194
3.2 Wuepius, macca, IJIOTHOCTb 4 1 Bubmrorexa LOK

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



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

Bbubmnorexka LIOK

33 Cuna. Bupt cun 14 2 https://m.eds00.ru/7f416194
Uroro 1o pasgeny 21
Paspen 4. [laBieHue TBEPABIX TeJl, JKUAKOCTEN U ra3oB
41 Hasnenne. Ilepenaua maBjaeHns TBEPIbIMU 3 Bbu6nmoreka HOK
’ TeJaMU, JKUAKOCTSIMM U Ta3aMu https://m.edsoo.ru/7f416194
4.2 [ aByeHye >XMAKOCTU 5 Bubmorexa [IOK
' a https:/m.eds00.ru/7f416194
Bubmmorexka LIOK
4.3 ATmOchepHOe fiaBere 6 https://m.edsoo.ru/7f416194
id HelicTBMe KMIKOCTU U ras3a Ha 7 3 bubmnoreka HOK
) IIOrpY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro 1o pasgeny 21
Pasgen 5. Pa6oTa 1 MOIIHOCTh. DHeprus
bubmnoreka HOK
> PaGora u mowoCT® 3 : https:/m.eds00.ru/7f416194
5.2 ITpocTble MexaHU3MBbI 5 1 BuGmorexa [TOK
) P https://m.edsoo.ru/7f416194
bubmnoreka HOK
>3 Mexaturdeckast sHepris 4 : https://m.eds00.ru/7f416194
Wtoro no pasumeny 12
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB IIO 68 12

[TPOI'PAMME
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8 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3saeyioB U TeM (uudposBbie)
Ne /it Kourponbubie IIpakTuueckue
MMporpamMmbI Bcero oOpasoBaTeIbHbIE
padoThI paboThI
pecypchbi
Pasnen 1. TenioBbIe sIBJICHUS
1.1 CrpoeHye 1 CBOIMCTBA BellecTBa 7 1 Bubmorexa TIOK
) p t https://m.edsoo.ru/7f4181ce
Bubmorexka IOK
1.2 TemnioBbIe MPOLIECCHI 21 2 5 https://m.edsoo.ru/7f4181 ce
Wroro mo pasnmeny 28
Pa3pen 2. DneKTpuuecKue ¥ MariuTHbIE SIBJICHUS
21 OneKkTpuYecKue 3apsifbl. 3apsoKeHHbIe 7 1 bu6mmoreka IHOK
) TeJIa U UX B3aUMOJIeVICTBIe https://m.edsoo.ru/7f4181ce
. . bubmmoreka LIOK
2.2 IToCTOSTHHBIN 37IEKTPUYECKUN TOK 20 1 7 htps:/m.edsoo.ru/Tf4181 ce
bubmmoreka LIOK
2.3 MarauTHbIe SIBJIeHUS 6 1 1.5 hitps:/m.edsoo.ru/Tf4181ce
2.4 DJIeKTPOMArHMUTHASI MHAYKLAS 4 BuGmorexa TIOK
' P Kt https://m.edsoo.ru/7f4181ce
Wtoro no pasumeny 37
PesepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB ITO 68 s 14.5

[TPOI'PAMME



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

KonnuecTBo uacoB DJIeKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (umdposBbie)
Ne i/ Konurpoabusie  IIpakTuueckue
MMporpamMmbI Bcero oOpasoBaTeIbHbIE
paboThbI padoThI
pecypchbi
Pasnen 1. Mexaunueckue siBJIeHUS
1.1 Mexaunueckoe OBVKeHMe U CIIOCOObI ero 10 1 1 bubmoreka HOK
) OIMCAaHNS https://m.edsoo.ru/7f41a4a6
. bubmmoreka LIOK
1.2 BsanmopericTBue Ten 20 1 3 hitps:/m.edsoo.ru/Tf4l ada6
bubmoreka HOK
1. 1
3 SAKOHBI COXpaHEHH 0 3 https://m.edsoo.ru/7f41a4a6
Uroro 1o pasgeny 40
Pa3pen 2. Mexanuueckye Ko1e6aHMs M BOJTHBI
bubmmoreka LIOK
2.1 M 5] 7 1 3
CXATHECINE KONCOARIA https://m.edsoo.ru/7f41a4a6
Bubmorexka IOK
2.2 M . 1
exaHuyeckyue BOJHbI. 3BYK 8 3 https:/m.edsoo.ru/Tf41 adab
Wtoro mno pasmeny 15
Pa3pen 3. D/1eKTPOMAarHUTHOE I0JI€ ¥ JIEKTPOMAarHMTHbIE BOTHBI
31 DJIEKTPOMArHUTHOE TI0JIe U 6 9 bubanoreka IIOK
) 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro 1o pasgeny 6

Pa3pesn 4. CBeToBbIE IBJICHUS



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

4.1 3aKOHbI pacIpoCTpaHeHMsI CBeTa 6 2 https:/m.cdsoo.ru/7f41 ada6
bubmoreka HOK
4.2 JIMH3BI ¥ ONITUYECKN e TPUOOPBI 6 3 https:/m.edsoo.ru/Tf4l ada6
Bubmmoreka HOK
4.3 PasnoskeHne 6ey10oro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41 ada6
Wroro no pasnmeny 15
Pasgen 5. KBauToBbIe AB/IeHNS
5.1 Hcnyckanue ¥ MOIJIolIeHe CBeTa aTOMOM 4 1 BuGmrorexa OK
' Y - https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHye aTOMHOTrO sIApa 6 1 Bubmrorexa HOK
) P AP https://m.edsoo.ru/7f41a4a6
Bubmorexka IOK
5.3 SmepHble peakiyn 7 1 https://m.edsoo.ru/7f41a4a6
Uroro 1o pasgeny 17
Paspen 6. [ToBTOpUTE/THHO-00001IAIOIIVIV MOAY/TH
6.1 IToBTOpEHME 1 0600IIIEHNE COMEPsKAHMS 9 9 bubymoreka IIOK
) Kypca dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro 1o pasgeny 9
OBLIEE KOJIMYECTBO YACOB I1O0 102 97

[TPOI'PAMME
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VYYEBHO-METOAUYECKOE OBECITEUEHUE OBPA30OBATEJIBHOI'O
ITPOLIECCA

OBSI3ATEJ/IBHBIE YUYUEBHBIE MATEPUAIJIbI IJI1S1 YYEHUKA

» ®usuka, 7 xiacc/ INeppimkua A.B., O6111eCcTBO C OrpaHMYE€HHO OTBETCTBEHHOCTHIO
«IPODA»; AkunoHepHoe ob1ecTBo «M3matenbctBo «IIpocBeienne»

METOOUYECKUE MATEPUAJIBI 4151 YUUTEJISA

7 Knacc

1.ITeppmukua A.B.,®usuka. 7 knacc. — M.: IIpoda, 2019.

2. ®usmka. Tectol. 7 knacc (aBTopel: H. K. Xannanos, T. A. XanHaHOBa).

3. ®usmka. CamocTosITeIbHBIE ¥ KOHTPOJIbHBIE paboThl. 7 Kiacc (aBTopbl: A. E. Mapon, E. A.
Mapon). -M.: Ipoda, 2016.

4. ®dusuka. Jupgaktuueckue marepuanbl. 7 kiaacc (aBTopbl: A. E. Mapown, E. A. Mapon). - M.:
IOpoda, 2019.

5. ®usuka. [Inarnoctuyeckme pabotsl. 7 kiaacc (aBropsl: B. B. Illaxmarosa, O. P. Illedep). -
M.: Ipoda, 2017.

6. ®usuka. CO0pHMK BOITPOCOB U 3amau. 7 Kiacc (aBropsl: A. E. Mapon, E. A. Mapon, C. B.
[Tosovickui). - M.: [Ipoda, 2017.

IV PPOBBIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU UHTEPHET
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